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LETTER OF TRANSMITTAL

UNITED STATES
DEPARTMENT OF THE INTERIGR
Office of Indian Affairs
Irrigation Division

Los Angeles, California

: June 28, 1946

Commissioner of Indian Affairs,
Merchandise Mart,
Chicago, Illinois.

Sir.

There is respectfully sutmitted herewith a report entitled
"Report on Conditions Found to Exist on the Flathead Irrigation
Project, Montana." The report represents information and conclu-
sions reached after a study made by the Agricultural Economics
Unit, Irrigation Division, Office of Indian Affairs, acting in
compliance with provisions of the Act of June R2, 1936 (49 stat,
1803) and your letter of instructions to me dated August 10, 1937,

The report consists of Volumse I, which evaluates the gituation
existing on the project and contains recommendations that if approved,
will correct many erroneous conditions; Volume II which contains
section plats showing land clagsification, land ownership, location
of the so-called private water rights, etc,; Appendix A consisting
of a set of tabulations showing by 1/16 part of each section the
acreage of land by classes as found in 1980; the General Land
Office acreage; the acreage of land by classes as determined by
3 land classification survey completed by this Unit in 1943-1944.
the irrigable acreage as determined by investigation by this Unit;
and the difference between the total of Class 1, Class 2 and Class
8 land in the 1930 clagsification and the acreage determined
irrigable in this investigation; and Appendix B, in two parts,
which consists of agreements executed by landowners on the project
for the adjustment of and fixing irrigable acreage within the

project,
- Very truly yours ~
A oaeehns

Principal Agricultural Economist
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RECQIMENDATIONS

It is respectfully recommended that:

1, The Confederated Salish and Kootenai Tribes of the Flathead
Reservation, Montana, be reimbursed the sum of $64,161,18 with interest at
4 per cent from 1916 for tribal funds used in the construction of the
Flathead Irrigation Project and not refunded ag provided by the Act of
May 18, 1916 (39 Stat, 123),

2., The regulation defined in Section 130,18, Title 25, Code of
Federal Regulations be amended to provide that the charge for service by
the project systems to areas covered by private water rights be the same
as thé regular operation and maintenance assessments made against project
lands,

3., A duty of water be fixed for the project ranging from a relative
duty of 100 to 300 as shown for each 1/16 section on Map No, 3 of this
report,

} 4, The Confederated Salish and Kootenai tribeg of the Flathead
Reservation, Montana be paid a sum to be agreed upon by the said tribes
and the Flathead, Mission, and Jocko Valley Irrigation Districts for
damages by reason of occupancy of reservoir and camp sites from the date
of taking by the United States; and that an appraised value be determined
and used as the basis of arriving at an annual rental price to be paid
the tribes for future use of the lands occupied by said reservoir and
camp sites, '

5; Consideration be given to the preparation of justifications and
the authorization and appropriation of funds in the amount of $1,490,000
for project improvements, $705,000 of which is urgently needed,

) 6. Consent and request agreements to adjust irrigable acreage be
approved and the irrigable area of the project be fixed at 116,816,49
acres made up of 116,359,36 acres shown in Appendix A of this report,
178,43 acres in towns and villages, and R78,70 acres previously irrigated
with project water acquired on a leass basis, and that assessments be
regularly made for all the land designated herein except that shown as
temporary non-irrigable land ag provided by the Act of June 22, 1936,

(49 stat, 1803), '

7., The Commissioner of Indian Affairs advise the Commissioner of the
General ILand Office that the owners of 60 farm unit tracts have executed
agreements requesting the elimination of all irrigable lands within these
units from the Flathead Irrigation Project under provisions contained in
the Act of June 22, 1936 (49 Stat, 1803) and request that the said farm
units be canceled, It is also recommended that the Commissioner of Indian
Affairs request the Commissioner of the General Iand 0ffice to amend farm
unit plats in certain instances in cases where lands belonging to the State
of Montana are involved in order that economic farm units will be provided,



8, A modified plan for the repayment of project construction charges
be adopted whereby the non-Indian owned land be agsessed, through irrigation
district organizations where possible, for the repayment of construction
charges over a S50-year period and that agsessments for construction charges
be regularly made but that net power revenues be distributed on an irrigable
acre basis to pay to the extent they will: (a) The construction charge assess-
ments for none-Indian land in the project, and concurrently (b} the annual
operation and maintenance charges assessed against Indian land ,

9, Refunds amounting to $560,98 be granted non-Indian owners for
construction charges paid where agreements requesting elimination from the
project have been executed,

10, Cancellations for the purposes stated and in the following amounts
be made:

- (a) $1,526,999,04 representing construction charges existing
: against 21,835,19 acres of land for which requests for
elimination have been executed, and power reserve land
that was previously included as irrigable, '

(b) $574,45 of deferred operation and maintenance charges

©  existing against non-Indian land and $4,277,68 of
delinquent operation and maintenance charges existing
against Indian-owned land in order that these charges
will not stand on the books as obligations against
lands to be eliminated from the project,

(c) $40,549,86 of operation and maintenance charges that
accrued prior to the passage of the Act of Hay 10, 1926,

(d) $5,313,32 to legalize the alterations of agsessmants
posted to the books of the project following the 1930
classgification of land, and,

(e) $2,195,16 of uncollectible power accounts,



SUMMARY

The Flathead Irrigation Project is located in northwestern liontana
and is contained in the counties of Ilake, Sanders and Missoula, The PrC~
Ject consists of three separate physiographic divisions known as the Camas,
Jocko and Mission Valleys, Of these three, the Mission Valley is the most
extensive and important,

The climate of the Flathead area is typical of Montana's lower
mountain valleys, Annual precipitation at St, Ignatius averages 15 inches
and temperatures average 24 degrees in January and 66,7 degrees in July,
The average growing season is 125 days in length and at St, Ignatius there
are about 2,700 heat units available for plant growth, The main line of
the Northern Pacific Railway traverses the Jocko Division of the project
and a branch line extends northward from Dixon to Polson,

About 80 per cent of the resident populationAare native whites, 6
per cent are foreign-born whites and 13 per cent are Indians, Over 50
per cent of the Indians have more white than Indian blood,

The Flathead Reservation was first established as a result of a
treaty concluded at Hell Gate in the Bitterroot Valley July 16, 1855, The
Executive Qrder of November 14, 1871 ordered all Indians residing in the
Bitterroot Valley removed to a general reservation located in the Jocko
Valley, It was not until 1891, however, that the last group of Indians
was forced, through privation, to move from the Bitterroot Valley to the
present reservation, Beginning in 1907 the Indians were given their
choice of allotments and in 1908 patents were issued to 2,390 individuals,
Every member of the tribe was given an allotment varying from 80 acres
of land classed as irrigable to 160 acres of dry land, After allotments
were made, the remaining lands were inspected, classified and appraised,
and opened to homestead entry on May 2, 1910, In 1920 there were 920
allotments made to Indian children born after the close of the first
allotment period, '

While the Act of April 23, 1904 provided a foundation for the
Flathead Irrigation Project, the Act of April 30, 1908 (35 Stat, 70)
authorized the beginning of construction, Withdrawn from settlement
and from use as irrigable land were certain power site reserves located
principally along the Flathead River, Early in 1909 construction was
started on the Newell Tunnel at the site of Kerr Dam, This work con-
tinued for two years but was then deferred until the need of power for
~ pumping water for irrigation became apparent. It was not until 1926
that Congress appropriated additional funds for power development and,
although plans were drawn for the construction of a small plant, the
Rocky Mountain Power Company secured a license and built Kerr Dam and
generating station, Under the terms of the license the power company
agreed to pay the Flathead tribes $180,000 to $200,000 per year for
use of the site and agreed to supply the project with 15,000 h,p. of



electrical energy for pumping and other purposes at rates varying from one
to two and one-half mills per killowatt hour,

The Act of May 10, 1926 provided that all construction costs and
operation and maintenance charges, except the excess cost of Camas Division,
be made a first lien against all lands in the project and required further
that appropriate repayment contracts be executed by irrigation districts
organized under State law, As provided by this act, three irrigation
districts were organized, namely; the Flathead Irrigation District, the
Mission Irrigation District, and the Jocko Valley Irrigation District,

The project has thirteen storage reservoirs and two catchment basins
used to help regulate flow in long canal systems, to minimize fluctuation
in flows and to avoid excessive waste, Supplying these reservoirs are 76
miles of feeder canals, There are six main canals with a total length of
60 miles in which 146 structures have been built, There are 910 miles of
laterals and 30 miles of drainage canals, In the laterals there are
9,211 structures, Many of the structures and parts of the concrete lining
of certain canals are so badly deteriorated that complete rebuilding is
necessary, Three pumping plants have been constructed on the project,
largest of these is the Flathead River plant, which 1lifts water 335 feet
from Flathead River, Water is lifted 43 feet by the Crow Creek pumping
plant, and the Revais Creek pumping plant lifts water 79 feet, The power
system consists of approximately 410 miles of distribution lines, one
30 k,w, generating station and several sub-stations, The system serves
3,150 customers and applications are on fils from approximately 200 more,

In I9R9 the Bureau of Chemistry and Soils, United States Department
of Agriculture, issued a report entitled "Soil Survey of the Lower Flathead
Valley Area, Montana," In this survey about 47 different types of soil
were recognized, The parent material of practically all ‘the agricultural
soils has been transported to the area and deposited during recession of
a large glacler which completely filled Flathead Valley and Iittle Bitter-
root Valley, Soils which have developed in place by weathering of parent
materials are classified into three main groups based on differences in
profile and permeability of sub~soil materials,

In 1930, classification of the soils of the Flathead Project was
carried on by the same men and at the same time the detailed soil survey
was made, Six classes of soil were recognized, the first three of which
were excellent, good and fair, while the fourth, fifth and sixth classes
were marginal and submarginal in quality, Following this, clagsification
of land was made in which the six classes of soils were combined into
four land classes, The class one and two lands were those that it was
possible to irrigate with existing facilities and included only land of
a quality best suited for irrigation agriculture, The class four lands
were definitely non-irrigable and the class three lands consisted of two
main groups, good land without irrigation facilities and marginal and
submarginal lands largely classed as four, five and sometimes six by the
soil scientists, About 56 per cent of all the lands included in the class



three group in the 1930 classification was marginal or submarginal in
quality amd 44 per cent was fair, good and excellent land.

Beginning in 1940 a representative of the Agricultural Economics Unit
reclagsified all of the lands in the project and also covered a considerable
acreage of land lying adjacent to what had previously been considered as
project land, Following the precedent set in the 1930 classification four
classes were recognized: Class one, good and excellent agricultural land;
class two, fair agricultural land; class three, poor land having definitely
inferior or questionable characteristics; and class four, land considered
submarginal for crop production and definitely not suited for irrigation
agriculture, Approximately 191,000 acres of land wers covered, Of this N
acreage 63,000 acres were class one land, 59,000 acres were class two lané;$°
5,700 acres were class three land and the balance was class four land, B
Classification is shown for each one-sixteenth section subdivision in a
series of tabulations included as Appendix A of this report, In performing
the classification work it was assumed that the irrigable area as finally
determined would be confined to class one, class two and, in some instances,
class three land,

On April 21, 1923, the Secretary of the Interior approved a schedule
granting rights to the use of water from reservation streams to 3248 users,
Of these 348 so-called water right grants, 136 are on streams where the
Flathead Project has no material interest, Under the rights granted by
the Secretary, these so-called private water right lands, some 6,500 acres
of which are of concern to the Flathead Project, were granted water in the
amount of two acre-feet per acre or less, These so-called private water
right lands are commingled with project lands and in many instances the
private water right ditch serves a portion of the irrigable area within a
one-sixteenth subdivision and the project ditch serves the remainder,

In the conduct of this investigation, a duty of water was determined
for all of the lands within the project as shown by Map No. 3 in this
report, The duty is expressed in relative terms rather than in acre~feet
per acre, The lands capable of producing optimum yields of crops with the
smallest quantity of water were assigned a relative duty of 100, The six
other duty areas were expressed in relative terms as follows: 125, 150,

175, 200, 230 and 300, In years when there is an adequate quantity of water
to supply the 100 duty areas with 1,33 acre-feet per acre at the land, the
150 duty areas, for example, would be supplied two acre~feet and the 200
duty areas four acre-feet per agre,

Stream flow records for some Mission Valley streams date as far back
as 1906, while records of flow for other streams began in 1911 and continued
to a greater or lesser extent until 1924 when project operation and con-
struction work was discontinued by the Bureau of Reclamation and was taken
over by the Qffice of Indian Affairs, Stream flow measurements were resumed
in 1931 but were discontinued after two or three years, Definite data on
water supply for the area, therefore, are rather difficult to compile,
However, a careful analysis of all the data available was made in the conduct



of this investigation in order that a basis for irrigable area would be
at hand, The records were complete enough to permit an analysis of
supply and use during years when average maximm and minimum flows were
experienced, Using the data thus obtained for average flows and applying
the needs of the better quality lands on the basis of the duty of water
as determined in this investigation, it was found that existing supplies
will provide only enough water to irrigate 120,000 acres, assuming good
management by the project and optimum use of water by farm operators.

The project's irrigable area has been the subject of numerous
estimates and several determinations of it have been attempted, In the
early history of the project it was planned that develcpment would cover
152,000 acres, In 1921 the Secretary of the Interior approved section
plats showing the irrigable area to be about 103,000 acres, On November
1, 1830, when Public Notice was issued, the area made subject to the

payment of construction charges was 124,500 acres, The 1930 land class—
~ ification schedule approved by the Secretary in January 1931 and author-
ized for use for assessment purposes in 1933, was assumed to constitute
authority to spread construction charges to 138,195 acres, Based on the
assumption that the irrigable area of the project consists of the lands
that have actually been assessed for irrigation charges, the project area
approximates 110,000 acres,

From 1917 to 1939 the United States constructed reservoirs, camp
sites and pump installations on lands belonging to the Flathead tribes,
Appraisals have been made of the 9,000 acres of lands so taken; the latest
one, completed in 1837, placing the value at approximately $100,000, The
Confederated Salish and Kootenai tribes of the Flathead Reservation have
never been compensated for these lands nor have they been paid for damages
which have accrued as a result of occupancy by the United States,

Revemues accruing from operation of the project!'s power system have
increased from a gross of $40,000 in the 1932 fiscal year to $221,000 in
the 1945 fiscal year, The net income after deducting a charge for depre-
ciation has gradually increased from $5,300 in 1932 to $110,400 in 1945,

Many of the original structures built at the time the project was
begun, which is more than 35 years ago, are still in place, but most of
them are in bad condition, It is estimated that $1,490,000 would be
required to put the Flathead Irrigation Project system in a good state of

repair, Of this amount, $705,000 is urgently needed,

The lower Flathead Valley, in which the Flathead Irrigation Project
is located, is dependent upon agriculture and related industries for
practically 95 per cent of its income, General economic conditions have
varied greatly during the project's existence, but for the most part land-
owners have had difficulty in meeting their obligations from the produc-
tion of the land, This has come about largely because an adequate supply
of water for the irrigation of lands obligated for payment of charges
urder the project has not teen available ; mineral deficiencies of many of
the soils does not permit the production of high yields; the exchange



value of farm prices has been relatively low, and Farms are too small to
constitute economic units. The project since 1917 has developed from an
area principally devoted to crop production to one where the production
of livestock and livestock products is exceedingly important, The acreage
irrigated has increased about 40 per cent since 1934, Crop yields are
relatively low and gross income per farm has been low also, Prior to the
experiencing of high prices during the years of World War II was in Pro=—
gress, the gross income per irrigable acre seldom exceeded $20,00, In
recent years farmers have shown a tendency to utilize power machinery in
production, with the result that the irrigable acres per farm worker has
increased about 60 per cent since 1931, In Lake County, delinquency of .
state and county taxes averaged approximately $140,000 from 1930 to 1g40,
inclusive, During this period the gross farm income per farm was in the
neighborhood of $650, and when adjusted to the exchange value of the farm
dollar, was about $500 per farm, From 1941 to and including 1944, the
gross farm income more than doubled and tax delinquency dropped from a
figure of approximately $140,000 in 1940 to $40,000 in 1944,

Reimbursable construction charges for irrigation and power systenms,
after crediting the amount paid by the Rocky Mountain Power Co, for the
Govermment's investment in the Newell Tunnel, total $9,723,320,52 to June
30, 1945, Assuming that construction charges cover 138,195 acres of land,
the reimbursable construction costs per acre are $66,97 in the Mission
Valley Division; $115,25 in the Camas Division and $54.41 in the Jocko
Division, :

In an attempt to analyze the income available on farms of 80 acres
and 160 acres in size under different types of set-up, budget analyses
were made covering seven plans of farm operation, The analyses show that
80=acre farms, regardless of the type of organization, do not constitute
an economic unit on the Flathead Irrigation Project, The analyses further
show that 160-acre farms, except under unusual circumstances, provide only
reasonable incomes, If expenses of farm operation are reduced by assuming
that family labor will be available to perform all of the tasks except
contract work, the 160-acre farms provide a reasonable income when favore
able economic conditions exist, The conclusion is reached that except in
unusual circumstances irrigation charges cannot exceed $1,75 to $2,50 per
~acre per year if farmers are to maintain a reasonable level of living,

Results obtained from the land classification study completed by
the Unit in 1943-1944, combined with the data available from the study of
water supplies and water use, show that there are not more than 120,000
acres of excellent and good land available in the area which can be reache
ed by existing project facilities and that the water supply is not adequate
for an acreage exceeding this figure, Had it been possible in the conduct
of this investigation to assume that the irrigable acreage figure of the
project in 1945 was the acreage that was being assessed for irrigation
charges, it would have been easily possible to obtain the consent of pro-
Ject landowners to fix the irrigable acreage within the project at a '
figure somewhere between 110,000 and 115,000 acres, Since, however, con-
struction charges have been spread to 138,185 acres of land in the project,



it was deemed logical to use this figure as a base in the work of adjusting
irrigable acreage to fit existing water supply conditions, Consent and
request agreements have been obtained from a large percentage of landowners
on the project where the irrigable area as determined in this investigation
was shown to be different from the total area of class 1, 2 and 3 land in
1830 classgification, On the basis of agreements with landowners the irri-
gable area as determined by this Unit is 116,816,49 acres, This figure
includes an estimate of 178,43 acres within towns and villages on the pro-
Ject, that will demand water for irrigation and also includes a figure of
278,7 acres of land belonging to individuals in the area who have in past
years purchased water on a rental basis from the project,

landowners in the Flathead Irrigation Project have executed agree-
ments to exclude from the project 60 irrigable farm units established as
provided by law and regulations of the General land Office, Of these, 22
apply to lands to be eliminated from the project at the request of the
State of Montana, Immediate steps should be taken to cancel these farm
units and where changes in farm units are indicated, the change should be
reported to the General Iand Office,

A modified plan for the repayment of construction charges is suggest-
ed by which the time allowed for repayment would be extended to 50 years,
In the execution of this plan it is proposed that assessments be made as
provided by existing law, but that net power revenues, after wovision is
made for repaying the reimbursable construction cost of the power system,
., would be applied on an equal per acre basis to repay to the extent they
“ will the annual construction asgessments for noneIndian owned lands in

the project and be applied to pay operation and maintenance charges for

- Indian lands in the project, Existing law and contracts with irrigation
districts provide that net power revenues, after the reimbursable con-
struction costs of the power system and the excess costs of construction
of the Camas Division are paid, shall be applied to reduce the number of
anmual payments for construction but not the amount of the current charge,

For 16 tracts of non-Indian owned land for which requests for elimi-
nation from the project have been executed, landowners have paid construce
tion charges in the amount of $560,98, A refund of this amount should be
made to the owners of the lands when the elimination agreements are approved.
Total reimbursable construction charges of the project should be adjusted
by canceling the charges applicable to the 21,835,19 acres of land proposed
for elimination from the project, This is calculated to be $1,526,999,04,
Operation and maintenance charges that accrued against non-Indian owned
land prior to May 10, 1926 in the amount of $40,549,89 should be canceled.
Delinquent operation and maintenance charges standing against non~Indian
owned land proposed for elimination from the project should be canceled
when the eliminations are approved, These amount to $574,35, TFollowing
approval of the land classification schedule by the Secretary of the
Interior in 1931, project officials modified agsessments appearing on the
water users' ledger by reducing such assessments to reflect the difference
in irrigable acreage as previously assessed and that shown to be irrigable
by the 1930 classification., Owners of the land involved are not aware of



the fact that Congressional authority has not been obtained to cancel the
assessments, To legalize the cancellations, it is suggested that $5,313,32
be reported to Congress for cancellation, In the ocperation of the power
system there have accrued uncollectible accounts in the amount of $2,195,16
and these should be canceled also, Standing against Indian lands, owmers
of which have requested that said lands be eliminated from the project, is
a total of $4,277,68 of urpaid operation and maintenance charges, It is
proposed that these charges bte canceled under the provisions of the 1932
Act, (47 Stat, 564),

A careful study and audit of the financial records and accounts
of the Flathead Irrigation Project was made by representatives of the
Agricultural Economics Unit, Adjustments were made in instances where
accounts were found to disagree with Treasury compiled statements,
General Accounting Office statements of disbursements and/or other
records known to be correct, These data were compiled into condensed
financial statements and are made a part of this report,

In 1944 Flathead Agency officials, in cooperation with the Flathead
Tribal Council, prepared a report outlining a long-time program for the
Indians on the Flathead Ipdian Reservation, This plan has as its objec~
tive the establishment of all Flathead Indian families on a basis where a
reasonable standard of living will be assured, An income of $1,200 per
year per family or its equivalent is established as the goal, It is
estimated that $2,000,000 will be required to complete the plan, a large
part of which would be supplied by royalties received from the Rocky
Mountain Power Company for the use of the site for Kerr Dam, Principal
features of the plan is a land program, It is proposed that there be
purchased alienated lands and lands from non=Indians who obtained them
under provisions of homestead law or otherwise where such tracts are
desirable for Imdian use,



value of farm prices has been relatively low, and farms are too small to
constitute economic units, The project since 1917 has developed from an
area principally devoted to crop production to one where the production
of livestock and livestock products is exceedingly important, The acreage
irrigated has increased about 40 per cent since 1934, Crop yields are
relatively low and gross income per farm has been low also, Prior to the
experiencing of high prices during the years of World War II was in Pro=
gress, the gross income per irrigable acre seldom exceeded $20,00, In
recent years farmers have shown a tendency to utilize power machinery in
production, with the result that the irrigable acres per farm worker has
increased about 60 per cent since 1931, In lake County, delinquency of .
state and county taxes averaged approximately $140,000 from 1930 to 1¢40,
inclusive, During this period the gross farm income per farm was in the
neighborhood of $650, and when adjusted to the exchange value of the farm
dollar, was about $500 per farm, From 1941 to and including 1844, the
gross farm income more than doubled and tax delinquency dropped from a
figure of approximately $140,000 in 1940 to $40,000 in 1944,

Reimbursable construction charges for irrigation and power systens,
after crediting the amount paid by the Rocky Mountain Power Co, for the
Govermment's investment in the Newell Tunnel, total $9,723,320,52 to June
30, 1945, Assuming that construction charges cover 138,195 acres of land,
the reimbursable construction costs per acre are $66,97 in the Mission
Valley Division; $115,25 in the Camas Division and $54,41 in the Jocko
Division,

In an attempt to analyze the income available on farms of 80 acres
and 160 acres in size under different types of set-up, budget analyses
were made covering seven plans of farm operation, The analyses show that
80=acre farms, regardless of the type of organization, do not constitute
an economic unit on the Flathead Irrigation Project, The analyses further
show that 160-acre farms, except under unusual circumstances, provide only
reasonable incomes, If expenses of farm operation are reduced by assuming
that family labor will be available to perform all of the tasks except
contract work, the 160-acre farms provide a reasonable income when favor—
able economic conditions exist, The conclusion is reached that except in
unusual circumstances irrigation charges cannot exceed $1,75 to $2.50 per
acre per year if farmers are to maintain a reasonable level of living,

Results obtained from the land classification study completed by
the Unit in 1943-1944, combined with the data available from the study of
water supplies and water use, show that there are not more than 120,000
acres of excellent and good land available in the area which can be reache
ed by existing project facilities and that the water supply is not adequate
for an acreage exceeding this figure, Had it been possible in the conduct
of this investigation to assume that the irrigable acreage figure of the
project in 1945 was the acreage that was being assessed for irrigation
charges, it would have been easily possible to obtain the consent of pro-
Ject landowners to fix the irrigable acreage within the project at a
figure somewhere between 110,000 and 115,000 acres, Since, however, con-
struction charges have been spread to 138,195 acres of land in the project,



INTRODUCTION

This report deals with a diversity of problems existing on the
Flathead Irrigation Project, Montana, most of which are economic or
engineering in character, It is one of a series of reports which have
been prepared by the Agricultural Economics Unit, Irrigation Division,
Office of Indian Affairs and completed under authority provided by the
Acts of July 1, 1932 (47 Stat, 564) and June 22, 1836 (49 Stat, 1803),
The report consists of two volumes and in addition Appendix "A" and
Appendix "B"*, Volume I is a narrative report describing conditions
found to exist on the Flathead Irrigation Project and Reservation, Tt
includes a summary of findings as a result of the study and a group of
recommendations setting forth the action necessary to accomplish the
solution of problems involved, Volume II consists of section plats
which show the classification of land by use of symbols and shading;
the location and boundary of so=called private water rights; land owmer-
ship as of 1945; and location of roads, canals and other project features,
In a tabulation made a part of each section plat involving project
acreage there is shown for each one-gixteenth part of the section, acre-
age as determined by the General Land Office; the class of land as
determined by the 1940-1944 reclassification of land; the total acreage
irrigable both from project facilities and from so—called private water
right sources; the acreage temporarily non-irrigable and the acreage
permanently non-irrigable, Appendix "A" consists of a tabulation for
each section and one-sixteenth part thereof showing the General land
Office acreage, the irrigable area as determined by the 1930-1931
classification; the classification on the basis of land productivity in
1940-~1944, and the irrigable acreage as now determined, Appendix wpe
congists of forms of agreement to exclude lands from or to include
lands in the Flathead Irrigation Project, These forms of agreement
have been duly executed by landowners and are in form for approval by
the Secretary of the Interior,

The necessity for a thorough investigation of the Flathead
Irrigation Project was made evident following a preliminary study by
the Unit in 1938 when a trief analysis of the problems involved led to
a Joint Resolution by Congress (53 Stat, 1221) deferring construction
charge repayments, In the conduct of the 1938 study a number of meet~
ings was held with landowners, At these meetings facts were presented
showing the need for a reclassification of land; a careful analysis of
water supply and water use; a determination of the duty for the various
areas in the project; a coordination between quantity of water available
and the area of excellent, good and fair quality land within the bounda-
ries of the project; a review and analysis of accounts to determine
total reimbursable costs and the breakdown of costs between irrigable
area units, the power system and irrigation works; the need for cancel-
ing changes; an equitable plan for the repayment of construction charges;
the extent and importance of so—called private water rights; the adequacy
and condition of project works and several other subjects which have a
bearing on the economic well-being of the population in the area served
by the Flathead Irrigation Project,
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In May 1940 a reclassification of land was begun and the field work
was completed in June 1944, The data obtained from this classification
were necessary before the work of correlating land quality with water re-
quirements and water use could be undertaken, The data were needed also
for the purpose of formulating recommendations proposing a determination
of and adjustments in the irrigable acreage of the project,

The work of the Unit was interrupted on numerous occasions to per-
mit, without interference: (a) the consummation of a court case involving
the use of water rising on the reservation; (b) an attempt by the then
District Counsel to settle the numerous so-called private water right
problems by agreement with the owners thereof, and lastly in November 1944
a break in the activities of the Unit was ordered; (c) to allow for time
to draft and to have approved by local interests a bill incorporating
many of the conclusions reached by the Unit in its investigations and
studies of the problems involved, The court case was dismissed without
~prejudice; the attempt to negotiate agreements with landowners having
so-called private water rights failed, and the draft of bill first prepared,
although introduced, was not further considered by the Congress and a
revised draft is now under consideration,

On August 7, 1945 the Commissioner of Indian Affairs issued instruce
tions to proceed with the investigation and since that time every effort
has been made to complete Volume I, Appendix "A" and Appendix #38% of the
report by June 30, 1946, Because of the tremendous amount of work involved
Volume II will not be ready for release until June 30, 1947 or later,

LOCATION OF PROJECT

The Flathead Irrigation Project lies in what is knowvm as the ILower
Flathead Valley within the boundaries of the Flathead Indian Reservation
in Lake, Sanders and Missoula Counties in northwestern Montana, The lands
served are contained within Townships 15 to 24 North and Ranges 19 to 25
West of the Montana Principal Meridian, The area served by the project
generally is bounded on the north by the Flathead lake, on the east by the
Mission Range of mountains, on the west by the Cabinet Range and on the
south by Nine Mile Divide,

DESCRIPTION OF THE AREA

Physical Features

The Flathead Irrigation Project consists of three separate physio-
graphic divisions known as the Camas, Jocko and Mission Valleys,

The Camas Valley in Sanders County is located about 20 miles west
of the town of Polson, Montana, It is enclosed by the Cabinet Mountains
on the west and a low range of hills on the other three sides, and is
drained by Little Bitterroot River, a tributary of the Flathead. The



topography of the Camas Valley is smoothly rolling and the elevation is
about 2850 feet above sea level,

The Jocko Valley lies mostly in Lake County although a small portion
on the south is in Missoula County and anocther small area on the west is
in Sanders County, Approximate center of the Jocko Valley is Arlee, The
area is practically surrounded by mountains except on the north where a low
range of hills separates it from the Mission Valley, The area is drained
by Jocko River, a tributary of the Flathead, Average elevation is 3100 feet
above gea level,

The Mission Valley is much the larger of the three and lies entirely
in Lake County, The Mission Range rises immediately to the east, Flathead
lake forms the north boundary, the Flathead River lies to the west and the
south boundary consists of a low range of hills extending in a northwesterly
direction from the Mission Range, "Several stony ridges lie in the valley,
Two of the larger ridges rise from 300 to 400 feet above the average level
of the surrounding land and in general parallel the course of Flathead River,
The northern ridge beginning at a point about three miles south of Polson,
extends southward about 6 miles, and the southern ridge extends about 7
miles southward from Crow Creek toward Moiese, The district west of the
northern ridge is known as Valley View and that west of the southern ridge
is called Moiese Valley,. " ;/ Average elevation of the Mission Valley area
is 2900 feet above sea level, '

Mission Valley slopes toward the south and west and is drained by
Mud, Crow, Post, Mission and other smaller creeks, About two miles south
of Flathead lake a high gravelly sandy ridge runs in an east-west direction
and extends from the Mission Range to Flathead River, South of this the
lands are level or gently rolling and distinct drainage courses are absent,
South of Crow Creek there exists another gravelly ridge and south from this
lies Charlo flat which slopes to the south and west, This area is nearly
level and drainage is poor, the only outlet being Big Coulee, In this
area, and in the area to the east, are many pot holes of various sizes
some attaining a depth of 75 feet, Points in the Mission Range, one of
the most rugged of the Rocky Mountain chain, reach elevations of nearly
10,000 feet above sea level, Drainage water from these mountains is the
principal source of supply for irrigable lands in the area,

_ At one time large valley glaciers completely filled the Flathead
and Little Bitterroot River valleys and most of the parent soil materials
were transported and deposited during the recession of these accumulations
of ice and snow, In the recession process the glaciers left numerous
terminal moraines and in some instances lakes were formed, while in others
the glacial material was carried away by rivers, All the drainage waters
of the Flathead Project area eventually find an outlet through Flathead
River,

1/ Soil Survey of lLower Flathead Valley, Montana, United States Department
of Agriculture, Bureau of Chemistry and Soils - P, 1 ’



Climate

The climate in the Flathead area is typical of Montana's lower

mountain valleys,

vented by the surrounding mountains,

The winters are quite mild and severe winds are pre-
Table 1 has been prepared to show

precipitation, temperature, dates of killing frosts, length of growing
season, and the number of heat units and their distribution for St.

Ignatius, Polson and Ionepine,

Table 1, Precipitation, Temperature, Dates of Killing Frost, length of

Growing Season, Heat Units and their Distribution, for St, Ignatius,

Polson and lonepine, Montana, ’ '

St. Ignatius Polson lonepine
Elevation 2900 2927 2875
Precipitation .

Length of record (Years) 33 29 17

Average Annual 15,13 14,56 10,10

Greatest 5,15 20,94 16,02

Lowest - 8,77 10,55 6,13

Temperature

Length of record (Years) 30 28 17

January average 4.0 4,0 R3,2

July average 66.7 67.7 69,6

Highest 103,0 104,0 105,0 -

Lowest - 36,0 - 27,0 - 40,0

Killing Frost average dates -

Length of record (Years) © 31 30 18
Last in spring Moy 21 [May 12 [May 22
First in fall Sept. 23 [sept, 27 Sept, 19
Growing Season (days) _Izs 138 120

Total Heat Units and their

distribution 2732 2691 2684

April 72 42 —

May 298 282 341

June 492 522 549

July 725 766 825

August 713 716 651

September 354 363 306

Qctober 68 -— 12

Data from “Climate of the State of Montana," U,S, Weather Bureau 1941

The records for St. Ignatius are representative of the larger part
of the irrigable area except for the fact that the amount of rainfall may
be somewhat higher than for a greater portion of the remainder of the
Project by virtue of its being located near the base of the Mission Range
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of mountains, In the Flathead area precipitation is greatest at the east
side of the project near the base of the Mission Range and decreases toward
the west, This fact, which is clearly shown by the precipitation records
for St, Ignatius, Polson and Lonepine, has a very important bearing, par-
ticularly for the Camas area of the project, as the annual precipitation
at Ionepine is about 67 per cent of the rainfall at points in the Mission
and Jocko Valley areas, Winter temperatures are relatively moderate at
Polson and in the surrounding area because of close proximity to Flathead
Iake, a large body of inland water, The influence of the lake makes the
growing season at Polson 18 days longer than at Lonepine and 13 days
longer than at St, Ignatius, '

Trangportation Facilities

The main line of the Northern Pacific Railway traverses the Jocko
Division of the project with shipping points at Arlee, Ravalli, and Dixon,
A branch line extends northward from Dixon through the Mission Valley
Division to the north edge of the project at Polson, A hard-gurfaced
highway connects the principal part of the project with Missoula to the
south and with Kalispell to the north, The Camas Division is somewhat
handicapped in railroad facilities, it being located an average of about
20 miles from the nearest railroad shipping points of Plains and Perma,
Lonepine and Hot Springs, towns of the Camas Division of the project are
connected with one another and with Kalispell, Plains and Polson by an
oiled highway,

Characteristica of Population

Since Iake County has protably 80 per cent of the total population
of the project, characteristics of the population of that county may be
considered as representative of the entire project area, In 1940 there
were about 14,500 people residing in Lake County, principally rural,
About 81 per cent were native whites, 6 per cent wers foreign born whites
and 13 per cent were Indians, Over 50 per cent of the Indians have more
white than Indian blood, The population density was nine persons per
square mile, '

Area Economy

. The economy of the Flathead Reservation and Irrigation Project area
is dependent upon agriculture and related industries, lumbering and recre=-
ational facilities with agriculture-furnishing fully 95 per cent of the
income, Business conditions in the area therefore are, and will continue
to be, related to the level of production of agricultural products and
their exchange value, According to the 1939 census for Ilake County, 53
per cent of all employed workers were engaged in agriculture; 3 per cent
were engaged in timbering and the manufacture of lumber; 1 per cent in
food processing; and about 43 per cent of all those gainfully employed
performed services as a source of income,

14



ERIEF HISTCRY OF THE FIATHEAD INDIAN RESERVATION

The history of the Flathead Indians for the last two centuries has
been closely related to the expansion of white civilization in the Pacific
Northwest, Each successive wave of white influence, as borne by the
explorer, the fur trader, the missionary and the emigrant, contributed not
only to the development of the Northwest country but also to the decline
and collapse of the native culture of these Indians, The Flathead of today
are a product of this historic process,

The Indians of the Flathead Reservation are descended from three
tribes, the Selish or Flathead proper, the Pend d'Qreille and the Kutenai,
The aboriginal economy of the Flathead was that of simple hunting-gathering
type., The varieties of food included buffalo, deer, elk, roots and berries. ;/

—wo—— ... The buffalo contributed greatly to the economic existence of these
Indians, Buffalo meat was the chief article of food, From the hide were
made tepees, robes, shields, boats and almost every conceivable article of
dress and furnishings, Every portion of the animal from its horns to its

hoofs contributed in some way to the economic existence of the Indians,
Although the buffalo were hunted by the Indians, the greater herds were
never appreciably depleted by them, It remained for the white man to
accomplish extinction of the vast herds, This disaster resulted not only
in a tremendous loss of the Indians' food supply but in the destruction of
much of their social and religious life as well, 2/

The earliest important effect of indirect white influence vwas the
introduction of the horse, The stimulus provided by the new mode of transe—
portation was responsible for considerable changes in the life of Flathead
Indians, It enabled them to engage more fully in buffalo hunting and to
transport large supplies of dried meat for future use,

The second important event of this period was the western movement
of the British fur trade, As a result of the armed superiority of their
enemies the three Flathead tribes began to join together in buffalo hunting
east of the Rockies and were saved from complete disaster only by the
arrival of the white fur traders, 3/

. David Thompson in 1809 established two trading posts in or near the
territory of the Flathead groups which offered trading facilities to these
Indians, To satisfy their immediate needs for trade goods the Flathead at
once engaged actively in trapping, securing pelts to exchange for articles
most in demand,

The immediate effect of fur trade activity was to promoté a rise in
the Indians! standard of living, To secure this advantage the Indian was
obliged to make a business of hunting and to become a producer of surplus

1/ Shafer's Present Day Flathead,

g/ History of Montana by Helen Fitzgerald Sanders
3/ History of Flathead Indians by Major Peter Ronan

15



goods, This required greater effort, as before then he had seldom planned
beyond his irmediate needs,

The process of racial intermixture also had its inception at this
time, with many social consequences, Many of the fur traders as well as _
the French-Canadian halfbreeds, intermarried among the Flathead and trought
up families of mixed~blood children, 1/

The rapid development of the Pacific Northwest indicated the need
for a definite policy in regard to the Indians, General Isaac I, Stevens,
Governor of the new Territory of Washington, whose duty it was to negotiate
treaties with the different Indian tribes, passed through the Flathead
country in 1853 and became acquainted with several of the tribal chiefs,
In 1855 he returned to arrange for the cession of tribal lands to the
Government and the selection of a reservation for the Indians, The chiefs
ard warriors, numbering 300, were assembled and plans were made with them
for the treaty council, (Stevens observed that the Indians were extremely
friendly, very desirous of following the white man's road and of coming
under the protection of the Great White Father), g/

‘ The Flathead Reservation was first established as a result of the
treaty concluded at Hell Gate, in the ‘Bitterroot Valley, July 16, 1855,
ratified March 8, 1859 and proclaimed April 18, 1859 (12 Stat, 975). By
the terms of this treaty the confederated tribes of the Flathead, Kootenai
ard Upper Pend d'Qreilles ceded and conveyed to the United States all
right, title and interest in the country occupied or claimed by them in
exchange for use and occupation by the said confederated tribes and as a
general reservation upon which other friendly tribes could be placed, a
tract of land included within the following described boundaries:
"Commencing at the source of the main tranch of the Jocko River; thence
along the divide separating the waters flowing into the Bitterroot River
from those flowing into the Jocko to a point on Clarke's Fork between

the Camas and Horse prairies; thence northerly to and along the divide
bounding on the west the Flathead River, to a point due west from the
point half way in latitude between the northern and southern extremities
of the Flathead lake; thence on a due east course to the divide where the
Crow, the Prune, the So-ni-el-em and the Jocko Rivers take their rise,
and thence southerly along said divide to the place of beginning,"

, In return for the cession of a very large territory to the United
States, the treaty granted privileges and benefits to the Flathead, The
most important of these were, the establishment of a hospital, a saw-mill
and a flouwr-mill on the reservation; the payment of $120,000 over a
period of 20 years for the use and benefit of the Indians, and for each
chief, a salary of $500 a year for twenty years, a comfortable house, etc,

Executive Order of November 14, 1871 ordered all Indians residing
in the Bitterroot Valley removed to the general reservation located in
the Jocko Valley near Arlee, In 1872 General James A, Garfield, Special
Commissioner drew up an agreement which granted assistance and remunera-
tion to the Selish for removal to the reservation in the Jocko Valley,

1/ Adopted from “Present Day Flathead" by Shaffer
2/ stevens 1900-1918
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Only a few took advantage of this offer, Chief Charlo refused to gign or
to move from Bitterroot Valley and it was not wntil 1891 that the last
grouwp was forced through privation to move to the reservation,

By the Act of April 23, 1904 (33 Stat, L, 30R), Congress inaugurated
the policy of alloting lands to the Indians in severalty and authorized the
swvey and allotment of lands of the Flathead Reservation, and the sale and
disposal of surplus lands not allotted to the Indians,

Beginning in 1907 the Indians were given their choice of allotments
and in 1908 patents were issued to 2,390 individuals, Every member of the
tribe was given an allotment varying from 80 acres of land classed as
irrigable to 160 acres of dry land, Timber in some cases was selected in
place of agricultural land. A commission was appointed to inspect, classify
and appraise the swplus land, Iand not selected by the Indians, except
timber land, was classified and made into farm units where considered
irrigable, and into dry-land units where the land was believed capable of
producing crops under dry farming methods, These homesteads were opened
for entry May 2, 1910 and were entered immediately after the opening, In
1920 additional allotments were made to Indian children born after the
close of the first allotment period, These allotments provided 40 acres
of irrigable land, or 160 acres of grazing land to an individual,

After the opening of the reservation the swplus Indian lands were
rapidly homesteaded by white farmers and cattlemen, These, in turn, were
followed by merchants and tradesmen, Communication facilities kept pace
with economic development and highways were soon traversing the reservation
in all directions, The Government day schools were replaced by public
schools in which Indian children were obliged to compete with white children,
The white population increased until at the present time it is estimated
that there are about seven white persons to one Indian,

IMPORTANT LEGISIATION AND HISTORY OF PROJECT DEVELOPMENT

- Of special significance in the legislative and development history of
the project are the following: (a) authorization of the project; (b) the
action of Congress to finance the project with public rather than tribal
funds; (c) legislation making all irrigation charges a lien against the
land; (d) the act requiring the organization of irrigation districts under
state law; (e) provisions for power development and distribution; and (f)
the various acts of Congress providing for deferring payment of project
construction charges, including the Joint Resolution of Congress (53 Stat,
1R21) dated August 5, 1939,

Irrigation Project Authorized

The Act of April 30, 1908 (35 Stat, 70) provided for surveys, plans,
estimates and the beginning of construction of an irrigation project, and
$50,000 was appropriated for this purpose, Congress, by the passage of the
Act of March 3, 1909 (35 Stat, 701) appropriated $250,000 for construction
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purposes to be repaid from proceeds of sale of lands, Actual construction
was begun in the Jocko Valley in 1909,

Power Site Reserves

The Act of March 3, 1909 also provided for the reservation of lands
valuable for power or reservoir sites, On April R1l, 1809 and on subsequent
dates the Secretary of the Interior reported to the Congress the lands withe
drawn, With few exceptions no lands have been restored, Practically all of
the power reserve lands lie along the Flathead River,

Authority to Finance Project with Public Funds

The Act of May 18, 1916 (39 Stat, 123) provided that all tribal funds
appropriated and used for construction of the irrigation project should be
returned to the tribe and that payments for the irrigation work should be
made by the owners of lands benefited, It also provided for the assessment
of construction charges against the lands of Indians, but this was later
abrogated by provisions of the Act of July 1, 1932 (47 Stat., 564), In accord-
ance with the provisions of the 1916 act, the Flathead tribes were reimbursed
for all monies expended from receipts of sale of lands for construction
‘except $64,161,18, It is recommended that this amount with interest at four
per cent from 1916 be returned to the Flathead tribes,

Power Development

Early in 1909 construction was started on the Newell Tunnel at the
site of what is now known as Kerr Dam, This work continued for two years
but was deferred until the need of power for pumping water for irrigation
became apparent,

It was not until 1926 that Congress appropriated additional funds for
power development, Preliminary plans were drawn up for the construction of
a small power plant on the Flathead River but through negotiation the
Rocky Mountain Power Company secured a license and built Kerr Dam in lieu -
of the smaller plant proposed by the project., Under the license the Power
Company agreed to pay the Flathead tribes $200,000 a year for use of the
site and agreed to supply the Flathead Irrigation Project with 15,000 horse.
power of electrical energy for pumping and for other purposes at rates
varying from one to two and one-half mills per kilowatt houwr,  Under pro-
visions of this agreement the project's distribution system has been
supplied with most of the energy utilized for pumping irrigation water and
for distribution to domestic and commercial users,

Irrigation Charges a Lien Against land

In the Act of May 10, 1926 (44 Stat, 453) it is provided that all
construction, operation and maintenance charges, except excess costs of
the Camas Division be made a first lien against all lands within the
project, :
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Irripgation District Contracts Required

The Act of May 10, 1926 supra, appropriated $580,000 for construce
tion and surveys on condition that no part of the appropriation except the
$15,000 for surveys would be expended until an appropriate repayment con~-
tract has been executed by irrigation districts organized under State law,
Following this the Flathead Irrigation District was organized to include all
non-Indian project lands in the Mission Valley north of Post Creek and none
Indian lands in the Camas Division; the Mission Irrigation District was
organized to include non-Indian project lands in the Mission Valley south of
Post Creek; and the Jocko Valley Irrigation District was organized to include
all non=Indian owned lands in the Jocko Valley, Each of these districts
executed a repayment contract,

Construction Charges Deferred

By Public Notice issued November 1, 1930, the Secretary of the Interior
declared the first construction charge assessments thereunder to be due on
Febrvary 1, 1932, By the Act of February 14, 1931 (46 Stat, 1115) the first
payment of construction charges was deferred until the calendar year 1935,
The Act of May 9, 1935 again deferred the payment of construction charges
until December of 1938, Due to the existence of unfavorable economic condi-
tions on the project brought about by low prices for farm products and the
projectts inability to deliver sufficient water to irrigate lands under the
project, the Secretary of the Interior issued an order dated April 10, 1939
by which construction charges were deferred until the Agricultural Economics
Unit completed an investigation of the project as provided by the Act of
June 22, 1936 (49 Stat, 1803), Congress by Joint Resolution (53 Stat, 1221)
dated August 5, 1939, approved the action of the Secretary,

PROJECT WORKS

The Flathead Irrigation Project is divided by geographical features
into three main divisions known as Camas, Jocko, and Mission Valley, The
Camas Division is in the western part of the reservation and obtains its
water supply from the Little Bitterroot River and its tributaries, The
Jocko Division is in the southern part of the reservation and obtains its
water supply from Jocko River and its tributaries and Revais Creek, The
Mission Valley Division lies between the Mission Range in the east, Flathead
Iake on the north and Flathead River on the west, It obtains its water
suply from creeks rising in the Mission Range, from Flathead River, by
pumping, and from excess flow of Jocko River,

The Camas Division has no subdivisions or parts, The Jocko Division
and subdivision consists of two parts i,e,, Upper Jocko terminating in
Section 15, T, 17 N,, R, R0 W, , Montana Principal Meridian and Lower Jocko
beginning at a point approximately one-half mile west of the town of Ravalli
and terminating at Revails Creek approximately three and one-half miles west

f Dixon, Montana,
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The Mission Valley Division consists of three principal subdivisions,
namely, the Mission subdivision, containing lands lying south of Post Creek,
the Post subdivision containing land in the area lying between Post Creek
on the south, the Mission Range cn the east, Crow Creek and the South Fork
thereof on the north and Flathead River on the west; and the Pablo subdivi-
sion, containing all project lands to the north of Crow Creek and the south
fork of Crow Creek,

The Mission subdivision contains no parts, The Post subdivision is
divided into two parts, the Post and Moiese, The Pablo subdivision consists
of four parts, i.,e., Pablo, Round Butte, Valley View and Polson,

Three diagrams are included herein to show irrigation features in
the three main divisions of the project,

The project has 13 storage reservoirs and two catchment basins used
to help regulate extremely long canal systems in order to minimize fluctua-
tion and avoid excessive waste, Supplying the 13 reservoirs are 76 miles
of feeder canals varying in capacity from 65 to 500 second=-feet, There are
8ix main canals which feed the lateral system with a total length of 60
miles and in them are 146 structures, There are 910 miles of laterals for
the delivery of water and in these laterals there are 9R11 structures,

In addition to the above there are also 30 miles of drainage canals, This
makes a total of 1076 miles of canals including drainage, 9357 structures
in the canals, and 15 reservoirs including the two catchment basins,
Included in the above figure for the total canalmileage are approximately
13,1 miles of concrete lined canal, Approximately 69 per cent, or 7.7
miles, of this lining needs extensive repairs at this time, Part of it is
8o badly deteriorated that it will require complete rebuilding, Many of the
structures were built of wood and they too are in bad state of repair,

Used to supplement gravity flow of streams rising on the reservation
are three pumping plants, The Flathead River pumping plant near the north
end of the project consists of three 67 c.f,s, electrically driven pumps
each requiring 3000 horse power for its operation, Water lifted 335 feet
by these pumps is dumped into a canal leading into the Pablo Reservoir,

The Crow Creek pumping plant near the town of Ronan consists of one 26 c,.f,s,
unit requiring 150 horse power for its operation, Water is lifted 43 feet
by this pump and may be diverted to Nine Pipe Reservoir or directly into-

the distribution system, The Revais Creak pumping plant located near Dixon
consists of one 9 c,f,s, unit requiring 100 horse power for its operation,
Water is lifted 79 feet into Revais ¥R" Canal,

Electric energy for pumping and for resale to commercial users is
obtained from the Montana Power Company at rates varying from one to 2=1/2
mills per kilowatt hour, The power system consists of approximately 410
miles of distribution lines, one 320 KW generating station and several
substations, The 410 miles of line consist of 89 miles of 33 KV line, 7
miles of 16 XV line and 314 miles of 6900/11,500 volt distribution line,

At the present time the project lines are serving 3,150 customers and there
are approximately 200 applications for service on file with the Project
Engineer, Extension of the lines has been delayed temporarily by reason
of the limitation of cost contained in repayment contracts,

R0



Ciagram No.I,Showing Jocko Valley Water Supply and Distribution Features
Flathead irrigation Project, Montana
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Diagram No.III, Showing Camas Division Water Supply and Distribution
Features, Flathead Irrigation Project, Montana
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SOILS

A soil survey of the Lower Flathead Valley area was completed in 1929
by William DeYoung, Montana Agricultural Experiment Station, in charge, and
R. C, Roberts, United States Department of Agriculture, A report was
published in 1929 covering the area occupied by the Flathead Project, The
geological accumulation or deposition of the sediments from which soils of
the area have been formed, the factors affecting or resulting in the present
soil forms, and the characteristics of each type are described in the report.
The delineation of each soil type is shown on Map No. 1.

The descriptions amd data given in the report not only contribute
essentially to an understanding of the soils but are directly related to the
factors that determine how the soils should be classified for irrigation.
Since detailed information is available in the report only a partial summa-
“tion is given in the following paragraphs;

"The soils which have developed in place by weathering of parent
materials are classified in three groups based on differences in
profile and permeability of subsoil materials, These are further
subdivided on the bases of organic-matter content and color, which
reflect enviromment conditions of rainfall and vegetation,

UThe dark-colored soils of the first group having permeable but
firm subsoils are represented by soils of the McDonald, Millville,
and Polson series, They have developed under a comparatively heavy
prairie-grass vegetation and a moderate rainfall, They are well
adapted to agriculture, except the areas of excessively gravelly or
stony character, and they constitute the most important grazing and
wheat-producing goils of the area, Wheat is grown with and without
irrigation, and alfalfa and other crops are grown to some extent,
Of the dark-colored soils of this group the Missville soils are
somewhat more permeable than the McDonald soils, and they require
more frequent and copious irrigation, The Polson soils, represented

" by a single type, have less permeable subsoil materials and less
well developed subdrainage,

“"The trowvn grassland soils of the first group are developed under
slightly lower rainfall and less abundant grass cover, They are re-
presented by the Trenton soils which:have weathered from old glacial~
lake sediments of fine texture and highly calcareous character,
‘Alfalfa is an important crop on these soils,®

“The lighter-colored soils of this group include the Ionepine
soils, Exclusive of a steep phase, these are important soils in
the production of grains and alfalfa,

UThe soils of the second group are characterized by the presence
of a tough and comparatively impervious. clay layer in the subsoil,
These soils are more difficult to handle, have a narrower range of
adaptability to crops, and surface drainage and subdrainage are
less well developed than in the soils of the first group,

“"The darker-colored grassland soils of this group are represented
by the Post soils; the lighter—colored soils developed under lower
rainfall and prairie and semidesert~land vegetation by the Round
Butte soils; and the light-colored timbered soils of the Crow soils,
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WThe Post soils are extensive, Wheat grown largely without
irrigation under a system of summer fallow in alternate years,
and alfalfa, grown under irrigation, are the most important crops,
Yields average somewhat lower than on the darkecolored soils of
the first group,

"The Round Butte soils have somewhat less impervious and
intractable subsoils, These soils are of low organic-matter and
nitrogen content but are capable of improvement in this respect,
under irrigation,

"The Crow soils are mainly timbered or include cut~over but
unbroken areas, and they are used mainly for pasture,

. "The soil of the third group are characterized by loose sandy
and gravelly subsoils and substrata of low water=holding capacity,
They are represented by the dark-colored soils of the Flathead and
the Hyrum series, and by the lighter-brown soils of the Moiese
geries, They are of low value for dry-farmed crops but under
irrigation are adapted to a wider range of crops than the soils of
the other two groups, Potatoes, sugar beets, alfalfa, and truck
crops are grown on these soils,

"Flathead very fine sandy loam and Flathead fine sandy loam are
extensive, and they are productive under irrigation, though at
present they are utilized in part for dry-farmed crops,

“The Hyrum soils consist mainly of gravelly and stony soils which
are. subject to drought and require large quantities of water in
irrigation, They are of little agricultwral importance,

"The Moiese soils are developed under conditions of low raine
fall and ars of low organic-matter content, They are poorly

~adapted to dry farming and require much water in irrigation but
are of favorable character and well located for the production

of early truck crops and potatoes, under irrigation, At present
they are used mainly for alfalfa, :

_ "The imperfectly developed alluvial soils consist of recently
accumulated stratified stream-laid sediments, They are compara-
tively inextensive and unimportant, They consist of dark—colored
gsoils of the Corvallis series, used to a small extent for farming,
and a group of undifferentiated alluvial soils of light color and
of variable texture, which are subject to overflow, are poorly
drained, and are utilized mainly for grazing,

"The lighter-textured soils, particularly the Round Butte and
Flathead soils, are rather low in nltrogen, and some of them are
low in phosphorus,

"Most of the subsoil materials are of moderate or high lime
content, but the surface soils are in general leached of lime, and
the darker-colored soils particularly the Hyrum, McDonald and the
Millville soils tend to become somewhat acid,*

Some of the areas of Trenton series in the south and southeastern part
of the Jocko Valley consist principally of old stream terrace material and
are not underlaid by the pinkish or gray glacial lake sediments,

The more successfully irrigated areas of the Flathead fine sandy loam
and Flathead very fine sandy loam have subsoils that are somewhat finer in

k5



texture than are described for these types, They consist of a rather
erratic stratification of brownishegray silt loam fine sandy loam or very
fine sand and have fairly good water holding capacity,

THE 1930 CIASSIFICATION OF LAND

A soil classification of the Flathead Irrigation Project was carried
on by Messrs, Roberts and DeYoung of the Department of Agricultwre at the
same time the detailed soil survey was being made,

The classification was based on soil, topography and drainage, little
distinction being made between farmed and unfarmed lands except where one
farm was leveled and the adjoining field had rough, uneven surface relief,
which put the latter field in a lower class., The distinction between
classes, especially any two consecutive ones, is not sharply defined as
the factors of soil, topography, drainage and alkali are often extremely
variable within very short distances, Six classes were recognized and
defined as follows;

"Class 1 lands include those lands which, with sufficient water, and
when farmed under approved systems of crop rotation and good irrigation
practices, should be the best lands on the project, These lands handle
easily, they have good soil, favorable surface relief and drainage; and
are well adapted to diversified farming, These lands should give the
maximum returns,

#Class 2 lands include those whose topography, soil or subsoil cone
ditions are slightly more unfavorable than Class 1 lands, They may be
more difficult to farm or irrigate than Class 1 but they are not neces-
sarily less productive than Class 1, Some of these lands may have good
soil but under irrigation may require inexpensive drainage, They may
have a compact subsoil structure which will require greater care in
irrigating than the loose, friable nature of Class 1 lands; they may
contain many loose stones or may be somewhat rolling or uneven in topo-
graphy but are always capable of being plowed and irrigated and are
adapted to nearly as many crops as Class 1 land,

"Class 3 lands include those lands which, on account of some in-
herent featwre, such as claypan, heavy soil, excessive gravel near the
surface, anticipated poor drainage or some other feature will give
lessened production over an extended period but are usually so situated
and have such surface relief that they may be easily irrigated; however,
in some cases they have undulating surface relief, Many farmers on this
clagss of land are making a scant living by milking cows in connection
with raising alfalfa and pasture grass,

WClass 4 lands are similar in general character to those in Class 3,
but- have poorer surface relief and crop production is carried on with
difficulty, The soils of this class often have a very gravelly subsoil
which comes close to the surface and this sort of land requires pro-
hibitive amounts of water for any crop under irrigation, Some of Class 4
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land has a level surface relief but has a very heavy surface soil and a
heavy compact clay subsoil and may contain small quantities of alkali, In
most cases the land will produce fair yields of alfalfa once a stand is
obtained, This land can always be made to produce pasture, but is usually
only farmed in ccnnection with better land,

"!Class 5§ lands are lands which are water-logged or poorly drained or
quite steep and rocky; these cannot be irrigated in their present condition,
but with considerable expenditure for drainage leveling or ¢clearing may
be made of some agricultural value, They are very seeped and may contain
~alkali in amounts unfavorable for crop production,

"Class 6 lands are those which, for any reason, are unsuited for irri-
gation,¥

From the definitions given it is obvious that the soils classed as 1,
“2, or 3 were super marginal, the class 4 soil was marginal and in most
instances could not be farmed with profit, while the classes 5 and 6 soils
were definitely inferior, On the basis of these determinations the acreage
of Classes 4, 5 and 6 included within the project should have been held

to an absolute minimum, It will be pointed out later that a considerable
acreage of the inferior or submarginal lands has been burdened with irriga-
tion charges,

Following the soil survey arnd the classification of land by Roberts
and DeYoung another classification was made by a committee consisting of a
soils man, an engineer and a farmer which represented an attempt to combine
an irrigability classification with a productive capacity classification,
with stress laid on the individual farm as a unit, The six groups or
classifications of soils defined by Roberts and DeYoung were condensed
into four classes as follows:

"Class one includes land which is presumed to be in such a condition
as regards crops, topography and fertility as to be capable of paying both
construction and operation and maintenance charges, In general in this
class has been placed those areas having classes one and two soils, whether
in permanent crop or not and also classes three and four soil where the
land has been improved and is in some permanent crop such as hay or
pasture, Some of the land with one or two soil has, however, been placed
in class two where the land is rough, in irregular tracts or for some
reason is not considered to be in a productive state,

*Class two includes lands most of which were placed in classes three
and four in the soil survey, lands not in permanent crop, or fields in
permanent crop, but which camnnot produce maximum returns without congider-
able additional improvement # % %, This class includes those lands which
at present are not believed to be in a sufficiently productive state to
enable them to start the repayment of construction charges for a period of
five or more years, but which will necessarily pay operation and maintenance
charges,
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"Class three includes lands placed in class five and in some cases in
class. six in the soil survey. It includes lands which are very rough, have
very thin soil, are seeped, alkaline, or temporarily high but which may be
leveled or reclaimed at some future time, (Underscoring supplied) 1In class
three is also included lands which may be advanced to classes one or two
when ditches have been constructed to points which are at present non-
irrigable from existing canals or laterals, It is considered that this class
should be exempt from the payment of both construction, and operation and
maintenance charges for a period of five or more years; provided that in
cage ditches are extended, or turnouts given to the areas of soil classes
one, two, three, or four, they shall automatically be advanced to class two,
or should water be requested for land placed in class three then operation
and maintenance charges should be assessed,

"Class four includes lands placed in class six by the soil survey,
lands which will always be non~irrigable because of being high, steep, rocky
or for some other reéason which renders them permanently non-irrigable,

This class should be eliminated from the project and bear no charges due
to construction of canals,®

The following table was prepared to accompany the report to the
Commissioner of Indian Affdirs in July 1930,

Table 2, The Acreage of Classes 1, 2, 3 and 4 land as Determined by the
1930 Clagsification,
Flathead Irrigation Project, Montana

Division Totals Class 1 Class 2 Class 3 Class 4
Totals 161,565,94 | 43,921,81| 59,607,18 |34,665,56| 23,371,239

Mission Valley
No, of Post Cr,| 103,817,08| 33,929,01| 34,812,59 {R0,735,86| 14,339,62
Mission Valley
So, of Post Cr, 24,835,49| 4,535.68) 11,104,76 | 6,541,75| 2,653,30
Jocko Valley 17,851,971 R,019,34| 6,861,28 | 4,484,25| 4,487,10
Camas Valley 15,061,401} 3,437,78] 6,828,55| 2,903,70| 1,891,37

Total Classes 1, 2, and 3 = 138,194,55

It will be observed from a reading of the definition of Class 3 land
that there was included in this group almost every class of soil recognized
by DeYoung and Roberts, The Class 1, 2 and 4 lands were reasonably well
defined but it was found in working with the 1930 classification data that
the Class 3 group contained lands of every conceivable quality, a con-
giderable percentage of which could be irrigated from the system as then
constructed, From the standpoint of fertility and use there were two dis-
tinct classes of soil included in the Class 3 group, They consist of (a),
supermarginal ‘lands without irrigation facilities, and (b) the marginal
and subtmarginal lands largely classed as four, five and six by the soil
scientists, In the course of the investigation conducted by the Agricul-
tural Economics Unit every attempt was made with data available to classify
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the Class 3 lands within farm units, as to productivity, In the majority

of cases these attempts met with failure, In the 1931 classification, lands
contained within areas reserved for power site purposes were included, but
no record was made of, nor does the schedule approved by the Secretary of
the Interior on March 28, 1931 show any figure for, the so=called private
water right lands lying within the boundaries of the Flathead Irrigation
Project, some of which are served from the project system, There are nmumer-
ous instances also where the total of acreage of all classes ¢f land does
not correspond to the acreage determined by the General Land Office,

An analysis of data that existed in 1940 relative to the soil clags-
ification of lands contained in a 25,000 acre block was attempted in order
to determine the quality of soil contained within the Class 3 group of
lands approved by the Secretary in 1931, The results, while not entirely
satisfactory, are indicative of the inherent quality of such lands, and
show that it is and will continue to be virtually impossible for farmers
~to pay irrigation charges from the production of much of the Class 3 land
included in the schedule approved by the Secretary of the Interior in
1531, Of the land in this 25,000 acre block, about 25 per cent was class-
ified as No, 3 and 11 per cent was classified as No, 4, Of the Class 3
land included in the schedule, 56 per cent was marginal or submarginal in
quality and 44 per cent was fair, good, and excellent land, The larger
proportion of the better quality Class 3 land included in the 1931
schedule has been put in irrigable condition and is being assessed for
irrigation charges at present,

- THE 1943-1944 CIASSIFICATION OF IAND

In this report lands of the Flathead Project have been placed in four
classes as follows: Class 1, good and excellent agricultural land; Class 2,
fair agricultural land; Class 3, poor land having definitely inferior or
questionable characteristics, and Class 4, land which is submarginal for
crop production, and definitely not suited for irrigation agriculture,
Symbols used on Section Plats forming Volume II are T for topography, S
for soil, A for alkali, D for drainage, H for high areas, C for a lack of
facilities to irrigate the land, P for pot holes, Tim for timber, and R for
reservoir or stock ponds, A minus sign following the “C" ig used to
indicate that the area should be considered non-irrigable and that the
construction of irrigation facilities now lacking cannot be recommended,
The number preceding the symbol indicates the land classification, such as
1T for first class and 3 T for third class topography, 2S for second class
and 35 for third class soil; 2A for second class and 3A for third class
land because of alkali conditions, and 4D or 4T for areas that are fourth
class because of drainage conditions or topographic features,

Ordinarily soil scientists recognize five or six classes of land in
detailed land classification work, Such procedure allows for fine dis-
tinctions in the delineation of all factors and makes possible greater
similarity insofar as topography of land and character of soil are
concerned, By placing land in five or six classes the boundaries of the
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various units can be easily defined and therefore the data are of maximum
value to individuals and agencieg concerned with land appraisals, crop proe
duction and the economic use and application of water,

In this report lands of the Flathead Irrigation Project have been placed
in fouwr classes as shown on Map No, 2, only two of which are considered above
marginal for irrigation, A precedent was established on this project follow.-
ing a classification made in 1930 by which all project lands were placed into
four classes, Iandowners have tecome accustomed to this gystem, all irriga-
~ tion records have been maintained on the basis of there being four classes
of land in the project, and orders of the Secretary of the Interior fixing
operation and maintenance charges recognize Class 1, Class 2, and certain
Class 3 lands as subject to assessment for irrigation charges, For these
reagons four clagses of land were designated in this work and they conform
in most respects to the original classification made in 1930, except that in
the designation of Class 3 land only topography, character of soil, alkali
accumulations, drainage and other physical factors were considered, In pre-
vious classifications Class 3 land included those areas that were considered
third class because of land quality and in addition it incorporated those
lands of Class 1 and Class R quality to which irrigation facilities had not
been extended,

Following are explanations of the meaning of symbols and the numbers
preceding them, An area marked 1T 25 has first class topographic features
but the soil is of only fair quality, Such an area would be second class
land, An area marked 1T 1S 4D has smooth topographic features, good or
excellent soil but is fourth class land because of drainage, An area marked
3T 1S A is considered too rough or too steep to be irrigated and contains
small quantities of salts or alkali, although the soil is of good or excellent
quality, Such an area is considered third class land, The land is not placed
in a class higher than that indicated by its poorest factor whether it be
topography, soil, alkali, drainage or elevation,

Symbol 1T -~ First Class Topography: Areas marked 1T are comparatively
easy to irrigate, They include both smooth gently sloping land that can be
used for growing row crops and comparatively smooth~surfaced rolling lands
that are not difficult to irrigate by flooding from contour ditches,

Symbol 1S = First Class Soil: First class soil includes good and
excellent land for growing irrigated crops, In some places it includes
also land that originally was of fair or poor quality but which has been
improved and is now producing good yields,

Soils mapped first class include many types that differ in quality
and potential productivity, It is believed, however, that Class 1 soil
can be kept in a high productive condition for many years if good farming
is practiced,

Symbol 2S ~ Second Class Soil: The soil shown as second clags is of

fair quality or in a limited number of places is of poor quality for the
production of irrigated crops, In many places soil is mapped second class
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because of tight clay in elther or both the surface and subsoil, In other
 places the soil is designated second class because it is very sandy or
gravelly and leachy in either .or both the surface and subsoil, while in
some places the soil contains a large quantity of gravel or stone, Some
of the land mapped Class R because of sioniness would be equal to first
class land if the rocks and stones were removed,

Symbol %A = Second Class Alkali: Where the symbol RA appears, salt
or alkalil are present at or near the surface in such quantities that the
quality or yields of crops are lower than they would be from similar soils
in salt or alkali free areas, These areas may congist of small spots
. where practically no crops can be produced or they may be rather extensive,
In the latter event alkali is present in small quantities and of sufficient
intensity to cause a comparatively low yield of the Iess salt tolerant
crops, Most areas of 2A can be improved by growing pasture grasses or
other crops that shade the ground surface, '

Symbol 2D - Second Class Drainage: The symbol 2D is used to show
areas where the underground water level ig relatively close to the surface
and water is present in sufficient quantity to reduce the yield of crops
or to limit the kind of crops that can be grown, The wet condition of
soils designated 2D is not considered serious, however, and in most places
the excess geepage can be controlled at little expense,

Symbol 3T — Third Class Topography: It is believed that land having
third class topographic features is too steep or too rough to be farmed
economically under irrigation, Because some individuals can successfully
irrigate very steep or very rough land it is some times difficult to delin-
eate the areas of land that should or should not be considered irrigable,
In the final analysis the irrigable status of these marginal areas was
decided upon by landowners by the executlon of agreement either to include
or exclude them,

Symbol 38 ~ Third Class Soil: Third class soil is of such poor quality
that it is not recommended for irrigation, In places the s0il consists of a
compact tenacious clay while elsewhere it may be stony, gravelly, or too
sandy for irrigation, Like some of the areas mapped 3T it is possible that
careful and painstaking farmers could successfully irrigate areas mapped SS
but practicallj everywhere the soil is not highly productive,

Symbol 3A ~ Third Class Alkali: Where symbol 3A appears the land is
80 highly impregnated with salts or alkali that reclamation is required
before crops can be grown, Under conditions existing at present the cost
of reclaiming land classified 3A is so high that it was considered non~
irrigable from an economic standpoint,

. Symbol 3D = Third Class Drainage: The symbol 3D has been used to
indicate areas where seepage from higher lands, canals or reservoirs has
taken place, or where the underground water table is so close to the surface
that only specific grasses and sedges, tules and other water-loving plants
grow, Drainage and reclamation in most of these areas would be very

33



expensive but in some places improvement could be attained at a relatively
low cost per acre,

Symbol 4T, 45: Areas designated 4T are too steep or too rough'for
irrigation and areas marked 4S are of such poor quality that the land could
not be made to pay irrigation charges under average conditions,

Other symbols: Areas tco high to be supplied water by canals have been
indicated by the symbol H, Potholes too deep to be filled or made suitable
for crop production are shovm by Symbol P, Potholes that are used for res-—
ervoirs or stock watering ponds and marked with the letter R are considered
irrigable,

Some of the very poor land that is not being farmed but which is being
assessed by the project for operation and maintenance or by the District for

_ administration has been designated Class 3, In the final analysis, however,

it is not possible to eliminate these Class 3 areas from the project without
the consent of the owner,

Pirst Class Iand-

First Class land, 1T - 1S, includes several types of soil that differ
somewhat in character, All are highly productive, although it is recognized
that seepage, alkali accumulation, weed infestation, or poor farming practices
may lower the production possibilities on land of this type, By following
good farm practices, seepage and alkali can be avoided, weeds controlled, and
the land maintained in a productive condition,

Soils of the McDonald, Millville and Polson series, and that of the
Flathead series mapped as first class all have darke-colored fertile surface
soils, permeable subsoils and favorable subdrainage, As described in the
detailed soil survey report, the Flathead types have leachy subsoils that
are sandy or gravelly in character, In many places, however, especially in
the case of the very fine sandy loam, and to some extent the fine sandy loam,
the subsoil consists of strata of silt loam, loam, or fine sandy loam all
of which are very permeable but not leachy, Where this more favorable type
of subsoil occurs the goil has been mapped as first class,

Small areas of some soils that are heavy and of rather poor quality
have been included as first class because the farmer has improved the soil,
These include practically all of the Post gravelly silty clay loam, Post
clay loam and Post silty loam in T, 18 N,, R, 20 W., in the southern half
of T, 19 N,,R, R0 W,, and in the area west and northwest of D'Aste, It is
questionable whether any of this land should be mapped as first class but
where so classified the land has been improved by growing alfalfa and the
s0il appears to be in good tilth and highly productive, Usually the surface
soils are rather low in organic matter content, The land is of heavy texture
in both the surface and subsoil and percolation is so slow that more irriga=-
tion water is lost by runoff and evaporation than is true on the mediume
textured or more permeable soils, Another area of very similar heavy tex-
tured soils placed in first class includes most of the Post silty clay loam,
Post gravelly silty clay loam and that part of Round Butte silt loam located
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west, northwest and southwest of the Round Butte school, Scme areas cover=
ing other geries and types, although not fully described herein, have been
mapped as first class, :

Second Class Iand 2T, 2S, RA, 2D

Iand may be second clasa because of rough topographic features, poor
quality of the soil, alkali accumulation, adverse drainage conditions; or
because of a combination of these, Little or nothing can be done to improve
topographic features but frequently drainage can be improved and alkali
conditions can be corrected, Soils that are second class because of a pre—~
ponderance of rocks usually can be made first class by removing the rocks,
On the other hand it is very difficult or practically impossible to improve
soils mapped second class because of gravelly, sandy or leachy character=
istics or because of tight heavy clay surface and subsoil,

Much of the area of Hyrum gravelly loam in Jocko Valley, the Moiese
gravelly loam in Moiese Valley, much of the Hyrum fine sandy loam dark
colored phase, which is located east and northeast of the Pablo Reservoir,
and part of the Moiese fine sandy loam in Moiese Valley and near Pablo, are
so gravelly and porous that excessive quantities of water are required to
produce crops, The surface soil is moderately fertile in all these loca-
tions except in fields where the plant nutrients have been depleted by
continuous cropping, Nearly everywhere, however, the surface soil is
shallow and because of this, fertility is low, It is very probable that
the most gravelly of these soils cannot produce sufficient crops to pay
irrigation charges even if supplied more water than is required by 95 per
cent of the project land,

Peas produced on this land for seed or vegetables have been reported

to return fair profits provided they are grown for a comparatively short
period of years, The land utilized for this purpose, however, has usually

~ nct been farmed every year and on much of it peas have been grown for two
years after which the land has been left idle for two years before being
planted again, Such land, even under the best kind of management, is not
capable of producing returns over a long period sufficient to pay farm
operation costs and irrigation charges,

Several areas of Flathead fine sandy loam have been classified second
class because of the leachy character of that soil,

The areas in sections 16 and 21, T, 20 N,, R, 21 W, are not only so
sandy and leachy that large quantities of water are required for irrigation,
but water losses are excessive where canals pass through non-crop sandy
lands immediately north and northeast of these areas, Because of these
excessive water losses, and regardless of clasgsification, it is asuggested
that all land in that area be eliminated, The 1930 classification placed
these lands in Class 1 and Class 2, A few other small areas of similar
character are found where Flathead sandy loam is underlaid by fine sand or
loamy fine sand,
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Several areas of land have been designated second class because of
heavy textured soils and low fertility, The Post silty clay loam, Post
gravelly silty clay loam, Post clay loam, Post clay loam heavy phase, Round
Butte silt loam and Round Butte silty clay, heavy phase, are all of rather
heavy texture, Where these soils have not been farmed enough to show marked
improvement or where, on the slopes, erosion has left only a thin layer of
surface soil, they have been mapped second class, and where the quality is
very poor they have been mapped third class,

Third Class Iand, 3T, 3S, 3A, 3D

Third classland includes that having a topography too rough to be
economically and efficiently irrigated, having soil too poor in quality to
return appreciable profits, having alkali or salts in such quantities to
prevent crops from making favorable growth or having a watertable too high
to permit growth of other than a limited number of water tolerant plantas,
Limited acreages of steep or rough land, ordinarily considered too rough
- for irrigation farming, might be farmed successfully by careful farmers
who are experienced in irrigating and farming steep or rough land, but
generally all of the 3T areas should not be included in the project,

Soils mapped third class because they are stony, gravelly or leachy
and therefore having poor production possibilities include extensive areas
in the Jocko and Moiese Valleys, In these areas third class land is too
droughty to be considered irrigable, :

Heavy soils mapped third class include extensive areas of Round Butte
8ilty clay, heavy phase, and Post Clay loam, eroded phase, Other third class
areas occur where the surface soil has been eroded from Post Clay loam, Post
gravelly silty clay loam,Post silty clay loam and where virgin areas of Round
‘Butte silt loam are undeveloped or where they are somewhat slick or slightly
puddled by alkali, Possibly some of these lands could be improved, but
because of cost and the time necessary to accomplish this, and considering
the relatively poor yields of crops these soils would produce as compared
with the cost of operating them, it is inadvisable that any of the third
class soil be included in the project,

Some few areas mapped third class because of alkali could be reclaim—
ed whereas others would be too difficult or costly to reclaim, ‘

Excessive quantities of salts or alkali have had their origin prin-
cipally in the lake laid sediments rather than in the moraine terrace, or
glacial outwash material, The lake strata are identified with or underlie
the Lonepine soils and Round Butte soils and form the subsoil of part of the
Polson, Flathead and Trenton soils, Alkali has accumulated as a result of
poor drainage in several parts of the project, Where adequate drainage has
‘been provided, much of the alkali has been removed by growing shade crops
such as barley, grassesg, or sweet clover, These tolerate moderate quanti-
ties of alkali, Strawberry clover, a shade crop which provides good pasture
and tolerates wet and salty conditions should be planted, at least experi-
mentally, on land where foxtail grass is displacing alfalfa and other farm
crops, Shade reduces evaporation while irrigation water leaches the alkali
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down and out of the soil, It is difficult to reclaim the heavier-textured
soils that are very slowly permeable, In places where seepage has occurred
ard alkali has accumulated om the lower hillside slopes reclamation is
equally difficult, The alkali on these lower slopes is deposited at the
surface by evaporation cof water that has percolated through the lake deposit-
ed material and usually appears at the surface immediately above a stratum
that is less pervious than the overlying material, Water applied on sloping
land moves down into the soil and then tends to follow the channels of

least resistance, It is difficult therefore on a steep slope to get water
to penetrate a slowly permeable or slightly dense stratum if the material
above it is less dense and allows a more rapid movement of water,

Areas mapped third class that would be somewhat difficult to reclaim
but which can be reclaimed when adequately drained include the flat lands
south and southwest of Polson in sections 8, 9, and 10, T, 22 N,, R, 20 Wo s
and in sections 35 and 36, T, R0 N,, R, R1 W, Many alkali affected areas
occur in or adjacent to small drainage channels in the lonepine soils and
could be reclaimed at reasonable cost,

Many areas mapped third class because of poor drainage conditions
could be reclaimed if adequate drainage were provided, It is obvious that
in some places drainage and reclamation would not be expensive and should
be provided, In many other places the cost would be high and the effects
of rather extensive ditching might not provide adequate drainage, Many of
these areas are of nominal value for pasture and the difference between
what they produce now and what they would produce after being drained would
not justify the cost of installing drains,

Timbered Areas or Stump land

The timbered areas or stump land include both smooth and rough land
having soil of both good and poor quality, These characteristics are ine
dicated on the map and in some places it is recommended that timbered areas
be included, In other areas, where the timber is very dense or the soil
is of poor quality, the land is not well suited for irrigation, Most of the
timbered areas of Crow gravelly silt loam or Crow stony loam are not recome
mended for irrigation, Because the surface horizon of these soils is very
low in humus and the subsoil consists in most places of tight clay which is
very slowly pervious to water, the soils are considered as being very poorly
suited to irrigation agriculture, The body of Crow gravelly silt loam soil
east of North Crow Creek in sections 29 and 32, T, 21 N,, R, 19 W,, is of
better quality than other areas so designated, 1In that area the timber is
not dense, and because of this there has been considerable grass growth,
the residue of which has enriched the top 6 or 8 inches of surface soil,

The surface soil is comparatively free of stone and the subsoil is more
like that of the McDonald soils than the subsoil of Crow gravelly silt loam,

Fourth Class Iand

Fourth class land includes all areas where topographic features,
quality of soil, alkali, drainage, or dense timber cover are such that the
land obviously should not be considered irrigable, Other class four lands
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include roads, canals and main laterals and areas that are so high that
irrigation is impossible from the system as now constructed,

Table 3 has been prepared to show the classification of 190,975 acres
of land within or adjacent to the Flathead Irrigation Project, Montana,
The table shows that of the total acres classified 62,664 are class 1;
59,473 are class 2; 5,673 are class 3; and 63,165 are class 4, The relative-
1y large area of class 4 land needs some explanation, The figure includes
rough land, swamps and marshes, land with thin soils and drainage courses,
Also included in the Class 4 group are areas of land occupied by the highway,
project canal and lateral right of ways, Portions of one~sixteenth section
subdivisions above the project main canal, where some land within said sub-
division is possible of irrigation from project facilities, is included as
Class 4 land, :

Table 3, The Classification of 19C,975 Acres of land within and/bf Ad jacent
to Flathead Irrigation Project, Montana,

Division G. L,O. land Classes
Tctal Acres 1 < 3 4

Total Area 190,974,96 162 ,664,05{59,473,30| 5,673,10| 63,164, 51
Jocko Division R1,382,04| 4,921,59| 7,141,37| 538,68| 8,780,40
Mission Valley South
- of Pgst Creek -9,851,78|14,315,71| 8,178,49| 226,86 7,030,72
Mission Valley North

of Post Creek 120,094,18(37,51R,43{39,461,10{ 4,028,42| 39,092,253
Camas Division 19,646,96| 5,914,32] 4,692.34] 779,141 8,261.16

The data shown in Table 3 include all of the lands that were clagse—
ified in the 1930 survey except lands withdrawn for power site purposes
and in addition certain tracts located adjacent to project lands where at
some future date it may be possible to extend project facilities for their
irrigation, In addition the classification of the so-called private water
right lands are included,

PRIVATE WATER RIGHTS

In 1854 Catholic missionaries established a migsion for the Flathead
Indians at St, Ignatius and almost immediately began to grow crops on lands
nearby, Because of sparse rainfall during the growing season and the
existence.of a copious flow of water in Mission Creek and other streams
with their sowrce in the surrounding mountains, irrigation was resorted to,
"Some of the Indians, upon their own initiative or urged on by the agents
of the reservation or the advice and example of the missionaries, toock up
from the lands of the reservation little allotments of their own, where they
built their homes # # % and fenced them in % # %, Upon their enclosed
lands, they gradually began to raise crops, wheat, potatoes and other vege-~
tables, etc, To better succeed in this, some-built ditches and # % i used
water for the necessary irrigation of their enclosed lands # % %, Their
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little farms were individual % % %, No one ever interfered with these Indians
in the use of water required for the beneficial and necessary irrigation of
their lands to raise their crops.“ ;/ Thus prior to authorization of the
irrigation project many Indians, and whites in behalf of Indians, had constructe
ed ditches leading from streams of the reservation to their lands,

In a letter from Mr, C, J. Moody, then Project Engineer, to Mr, Porter
J, Preston dated March 16, 1928, the question of private ditches was covered
substantially as follows: “In the construction of the Flathead Project the
plan has been to interfere as little as possible with private ditches, Private
ditch systems in the Jocko Division used for the irrigation of 1,334 acres,
were destroyed but in Mission Valley and Camas owners of so=called private
water rights have been allowed to continue the use of their old ditch systems,
Most private rights cover a part only of the entire irrigable area of the
farm, Where the government system has been constructed to the farm, water
is delivered to the part not having a right the same as to other irrigable
areas, All of the original private water rights were acquired while the lad
was in Indian ownership, The areas irrigated were determined by survey
covering the period frem 1913 to 1917 and the rights thereof were approved
by the Secretary!'s Office on April 21, 1923, There are many white owners of
land formerly belonging to Indians who think that the extent of the water
rights granted should be increased, Such cases often warrant a hearing,
These are considered by a committee composed of the Superintendent of the
Flathead Agency, the Project Engineer and a member of the Flathead tribe
following which a recommendation is made to the Commissioner of Indian
Affairs regarding the action which should be taken,.®

Questions concerning so=called private water rights have been the
subject of many controversies and in two cases court action was involved, i,e.,
the McIntire case and the Alexander case, Iegally, there were far-reaching
opinions rendered in the McIntire case, and the Alexander case was dismissed
without prejudice, From a practical standpoint, however, the control of
water used on these so-called private water right lands is almost as far from
solution as at the time the project was begun, In a swvey completed by
representatives of the Agricultural Economics Unit and project employees in
1943 it was found that of the 348 Secretarial water right grants there are
136 on streams where the Flathead Project has no material interegt such as
Sullivan ard Valley Creeks, These 136 rights covered 2893.4 acres of land,

Of the water rights of concern to the project that were granted by the
Secretary of the Interior, seven have been surrendered; four at various times
between 1931 and 1939, and three were surrendered by landowners during the
time this investigation was in progress.

After dismissal of the Alexander case an attempt was made to negotiate
agreements with non-Indian landowners who acquired lands formerly allotted
to Indians to which the Secretary had granted a water right, In order to
obtain the necessary information a representative of the Agricultural
Econonmics Unit spent a large part of the 1943 year on the Flathead working
with project employees in surveying the lands to which a so=called private

!.fFrom report by Rev, J, Tealman, S,J,, Missionary to the Flathead Indians,
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water right had been granted by the Secretary of the Interior, It was found
that of the rights granted which are of concern to the project, the Secre-
tarial water right had been extended to cover about 12 per cent more land,
It was also apparent that a number of the non~Indian private water right
users had practically abandoned their Secretarial water right grants, HMost
of these latter cases involved such lands where the original acreage was
apparently too great for the water supply available in the streams from
which the private ditches diverted, In other cases, project construction
crews, in the process of building project facilities, had cut or destroyed
the private ditches and landowners were obtaining necessary supplies from
project sources and/or through project facilities, It is significant,
however, that while many of the owners appeared willing to pay the full
operation and maintenance charge on acreage for which Secretarial water
right grants had been made, they were not willing to sign agreements
swrendering their rights to the Flathead Project,

At a meeting with landowners having so=called private water rights

-at St, Ignatius, Montana, in Februvary 1944, attended by the Assistant
Commissioner, Chief Engineer, and District Counsel of the Indian Service,
landowners were encouraged to execute agreements to surrender their so~
called private water rights and place distribution of all Flathead
Reservation waters of concern to the Flathead Project, under Flathead
Project officials, A proposition was advanced by the government officials
in attendance to allow a paid-up construction charge on all Secretarial
water right acreage as extended, Except for this one meeting where in-
terested landowners attended en masse, interest in the proposed plan has
apparently subsided,

For the most part, lands which were originally served by private
ditches lie adjacent to stream courses or are located where ditches
could be constructed with little expense, Many of these lands are marginal
or submarginal in quality and in fact, many of the so-called private water
right lands were shown as Class 4 land in the 1230 clagsification, However,
when working up the schedule of classes 1, 2 and 3 lands in the project
in 1931 the so-called Secretarial water right acreage was extended to
lands not reached by private ditches and shown as Class 1 or Class 2 land
in the survey, The irrigable area of a tract, when a so-called private
water right was involved, apparently was determined by subtracting the
acreage of the so=called private water right land granted by the Secretary
from the acreage of classes 1 and 2 land as determined in the 1630 land
classification, The schedule submitted and approved by the Secretary in
March 1931, contains no data showing the acreage of private water right
land considered, That is to say the procedure used in setting up the 1830
land classification extended the Secretarial water rights to hundreds of
acres of the better quality lands that can be served by project facilities,

Nothing was done in the course of this investigation to disturb the
procedure used by the 1930 land classification committee and to be consist-
ent in cages where private water right acreage existed, the same procedure
was used in the determination of the area of project lands, This procedure
established in 1930 and approved by the Secretary of the Interior March 28,
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1931, apparently without a full knowledge of the facts, cannot be consider-
ed equitable or fair, It in reality, grants the private water right user
water supplies for the inferior lands within the boundaries of his farm and
usually used for pasture, and allows the use of water on a similar acreage
of land that theoretically should be considered as project lands inasmuch

as the private ditches at the time of the construction of the project could
not serve the better quality lands within the same legal subdivision, Where
the regulation defined in Sec, 130,18 of Title 25 Code of Federal Regulations
is enforced, a landowner pays 50¢ per acre for service, However, on tracts
where a private ditch is used in whole or in part the project receives no
remuneration for the delivery of water to lands outside the boundary of the
original Secretarial water right grants, Moreover, this low charge for
service 1s not adequate to pay costs of operation and maintenance, and it

is recommended that the regulation be modified to provide that the charge

of service be the same as the regular operation and maintenance assessment
against project lands,

DUTY OF WATER

As indicated in those sections of this report describing soils and
the 1943~44 land classification, the water requirements for optimum yields
of crops varies greatly, generally in accordance with soil types, topogra-
phy, water holding capacity of the soil, availability of soil moisture to
plants, length of growing season, and the types of crops grown, Attempts
have bteen made by project officials to provide for these differences by :
allowing above average quantities of water for lands having characteristics
believed to justify such procedure to obtain good yields of crops, Manry
landowners expressed dissatisfaction with this method, however, which
resulted in a duty of water determination being made by this Unit. This
determination was based wpon: (a) soil characteristics; (b) topography;

(c) location of land; (d) the water requirements deemed necessary dwring
the growing season to grow alfalfa, pasture, sugar beets and other crops
requiring relatively large applications of water for optimum growth; and
(e) results obtained by landowners applying various quantities of water
over a seven~year period, These data are shown for each one-gixteenth

. section by color on Map No, 3,

Because of the wide variation in supply from year to year it was
thought desirable to express the duty of water in relative terms rather
than in terms of so many acre-feet per acre, When project officials
estimate the probable supply for a given year from snow surveys, quanti=
ties in storage, etc, they can vary the amount delivered in accordance
with the relative duty as determined and shown,

Iands of the project were divided into seven groups depending upon
their requirements for water to produce optimum yields of crops, Those
lands requiring the smallest quantity for the production of good yields
were assigned a relative duty of 100, The six other duty areas expressed
in relative terms are as follows: 125, 150, 175, 200, 230 and 300, The
100 duty lands are shown in blue and the remaining six duties are as
follows: Yellow - 125, Green - 150, Purple - 175, Orange = 200, Pink -
230, and PRrown = 300,
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Assuming average water supply conditions, the 100 duty areas would be
supplied 1,3 acre-feet per acre at the land, Under like conditions of flow,
lands in the six other areas would be supplied water at the land as follows:
(a) 125 duty = 1,6 acre-feet; (b) 150 duty = 2,0 acre~feet; (c) 175 duty =
2,3 acre-feet; 200 duty = 2,6 acre~feet; (e) 230 duty = 3,0 acre-feet and
(f) 300 duty = 4,0 acre-feet per acre, Assuming that only 120,000 acres of
.excellent, good, and fair land in the area will demand water, the require-
ments at the land under average conditions of runoff will be about 1,77 acre=-
feet per acre for the project as a whole,

The surface soils of areas shown to require a relative duty of 100
are practically all permeable and the subsoils are either easily or slowly
permeable, No soils in this water duty grouping are leachy, and the water
holding capacity of both the surface soil and ‘subsoil is good,

Iand for which a relative duty of 125 is required includes some soils
that are very permeable but not leachy, and other soils that are not readily
permeable, The less permeable include the heavy-textured soils that take
water very slowly although they have a high water holding capacity and the
moisture available to plants in the finer colloidal clay is less than in the
medium textured soils, For this reason more frequent irrigations are needed
on the clay than on the soils of medium texture and logses by evaporation
are higher because the water must remain on the land for comparatively long
. periods before it penetrates to the deepest plant roots, Iand with soils
0of good or fair quality having rough or steep topography or lands which are
cut by drains or canals to such an extent that it is difficult to irrigate
‘without considerable loss by run-—off, have been included in the 125 duty
group, In Moiese Valley, near the Flathead Agency, in the lower Jocko
district and to some extent in the Valley View district and the western
part of the Round Butte district, there are areas of good quality soil and
smooth gently sloping surface which have been placed in the group requiring
a relative duty of 185, All of these areas are in localities where the
rainfall is slightly less and the growing season slightly longer than in
the more easterly part of the project, Because of this, such land usually
‘requires one more irrigation per season than is necessary in other parts
of the project, The dividing line between 100 and 125 duty groups in
the area northeast of St, Ignatius was located near the boundary line
geparating soils of the Post series from soils of the McDonald series,

The McDonald soils in that part of the area, namely, in sections 8, 17,
20, 29 and 32, T, 19 N,7 R, 19 W, do not contain as much gravel in the
surface or subsoll as in many other parts of the area and because of
this it is thought that a relative duty of 125 is appropriate, Isolated
areas of comparatively flat lands in those sections may not require that
much water, The soil is sufficiently porous that water may be lost if
run on the land for long periods,

Soils of very different character are designated as requiring a
relative duty of 150, lLarge areas containing the less gravelly parts of
the McDonald gravelly loam northeast of St, Ignatius have been included
in this group, The areas of Millville gravelly loam in the central and
western parts of Sec, 31, T, 18 N,, R, 19 W., have characteristics more
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nearly like those of McDonald gravelly loam than those of Millville
gravelly loam, and for that reason have been designated as requiring a
reltaive duty of 150 rather than the lower duty as recommended for most

of the Millville soils, Other rather extensive areas where a relative
duty of 150 is recommended consist of a large part of the Flathead fine
sandy loam, Flathead very fine sandy loam, and Polson silt loam including
its gravelly and spotted phases, The subsoil of these types and phases

is not considered leachy but owing to the rather erratic stratification
of different textured materials, slightly leachy spots exist in many places,
Generally, however, a relative duty of 150 §s adequate for these soils.
The areas of Millville loam, hilly phase in sections 11 and 12, T, 22 X,,
R, 20 W,, and in sections 23 and 24, T, A N,, R, R1 W,, are not as leachy
. ag typical Millville loam, Part of the Post very fine sandy loam near
Ronan has subsoil characteristics very similar to that of the better areas
of Flathead very fine sandy loam and for this reason has been shown to
require a relative duty of 150, Ordinarily a relative duty of 100 would
be adequate if the subsoils were of silty clay loam or clay texture like
those under most of the Post soils,

Soils for which a relative duty of 175 is recommended include Flate

head fine sandy loam and small areas of Flathead very fine sandy loam and
Flathead fine sand, Extensive areas also of Millville loam, McDonald
stony loam, and limited areas of Hyrum stony loam have been shown to
require a relative duty of 175, A few 40-acre tracts included under this
duty occur where Corvallis silty clay loam, brown phase, occupies part of
the tract and Post soils comprise the rest of it, Post soil is, of course,
not leachy, In all areas where a relative duty of 175 is recommended the
gsoils are considered slightly leachy and water is lost by percolation,
An economic use of water on these areas can be effected by using compara-—
tively short runs, close spacing of ditches where possible and by holding
the irrigzation water on the land only until it has penetrated to the moist
subsoil, The farmer can determine this by using a soil auger to study the
depth of penetration as he irrigates,

The areas for which a relative duty of 200 is recommended are very
similar to those for which a relative duty of 175 is recommended except
that they are somewhat more gravelly or sandy resulting in a greater loss
of water through the subsoil, JIncluded are extensive areas of both Mille
ville gravelly loam and the Hyrum soils, Other soils requiring this duty
include Flathead fine sand and Moiese fine sandy loam,

Soils for which a relative duty of 230 is recommended include soils
of the Hyrum series, those of the coarser textured Moiese series and areas
of undifferentiated alluvial soils, These soils are known by both farmers
ard project officials to be of poor quality and of very leachy character,

A large portion of the Hyrum gravelly loam of the Jocko district and
most of the Moiese gravelly loam in Range 22 W,, are exceptionally gravelly
or stony and so leachy that a relative duty of 300 has been considered
proper, It is more practical in the Moiese area than in other parts of the
project to irrigate the leachy land because the growing season there is
slightly longer, certain vegetables do well on the coarse-textured and
warmer soils, and water supplies are usually adequate,
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WATER SUPPLIES AMD IRRIGATICN REQUIREMENTS

Stream flow records for some Mission Valley streams date as far back
as 1906, when investigations for the Flathead Project were initiated by the
United States Reclamation Service, Records of flow for other streams in
Mission Valley began at later dates, principally in 1911 or 1812 and from
1917 to 1919, Flow records for Jocko Valley streams cover in general the
peried 1912 to 1920, Practically all records of flow for project streams
were discontinued in 1924 when project operation and construction work was
turned over to the United States Indian Irrigation Service, Stream flow
measurements were resumed in 1931 and 19322 but were again discontinued
after one or two years, Data used in this report were obtained from avail-
able stream flow records, from monthly reports submitted to the project
engineer by watermasters of the various divisions and from other project
sources, All project stream flow records available for years prior to 1939
were systematically compiled and published by the U, S, Geological Survey
in water supply paper No, 916, Stream flow data were contained in Mr,

Paul V, Hodges' report on water supply and irrigation of the Flathead Pro-
Ject and submitted in September 1939, Mr, Hodges in a number of cases
showed no records of flow for some of the winter months and in a few
instances only total annual discharges were given, In this report estimate
ed monthly flows have been supplied in most of these cases to complete
monthly flow data for the entire year, Missing data pertaining to month—
ly flows were obtained by applying the ratio existing between the total
flow of record during the year and the total of average flows of record
for corresponding months to the recorded average flow for each month to be
supplied, Missing records in the nearly all cases were those of winter
flows, Since recorded flows during the remainder of the year represent
from 75 to 90 per cent, and in the majority of cases from 85 to S0 per
cent of the total annual flow, it is obvious that no errors of consequence
would result from the use of the ratio method, Also, it is probable that
such errors would, to some degree, be compensating, In cases where only
the total annual discharge was given, monthly distribution was computed

- on the basis of monthly averages of all recorded flows,

Monthly flow data in Mr, Hodges! campilations of stream flow have
been completed for the years shown in his report, with the exception of
those in the Camas area, and similar data have been added for years sub-
sequent to 1938, based upon records and information obtained from the
watermasters and from other project sources, Flows for several small
streams not included in Mr, Hodges! compilations have been added,

Total Discharge of Mission Valley Streams

The total annual discharge of Mission Valley streams above the Pablo
Feeder Canal has been estimated for all years from 1907 to 1943 inclusive,
The estimate for each year is bgsed on the relationship existing between
the total discharge of all streams for which complete discharge data have
been compiled for that year, and the total computed average annual dis-
charge of such streams, The same relationship was presumed to exlst between
the computed average discharge of all Mission Valley streams and the total
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estimated discharge of all streams for each year, The resulting estimated
total annual discharge in acre-feet and per cent of average, together with
The estimated
total annual discharges over the 37-year period are plotted on Chart I,,
together with records of climatic year precipitation in inches for the
stations located at Polson and St, Ignatius, Montana,

departures from average in acre-feet, are shown in Table 4,

, . Table 4 shows that for the 37-year period, the average annual runoff
.of Mission Valley streams above the Pablo Feeder Canal was 164,600 acre~
feet, the maximum runoff was 261,900 acre-feet or 159,1 per cent of average,
and the minimm runoff was 112,600 acre-feet or 68,4 per cent of average,

In 15 of the 37 years annual runoff was above average, and in 22 of the 37
years it was below average,

Table 4, Estimated Annual Runoff of Mission Valley Streams above Pablo Feeder
Canal, Departures from Average and Percent of Average, from 1907 to 1943,

Inclusive, 1/

Flathead Irrigation Project, Montana,
(A1l runoff quantities are expressed in acre-feet)

Year Total Departure | Per cent || Year Total Departure| Percent
Discharge|{from Avg, of Avg, Discharge from Avg,] of Avg.
Average| 164,600 0 100,0 1925 | 215,000 50,400 130,86
1907 | 187,900 R3,300 114,2 26 | 156,400 - 8,200 95,0
8 | 261,900 97,300 159,1 R7 | 20,100 37,500 122.8

9 | 168,600 4,000 102,4 28 | 231,900 67,300 140,9
1910 | 17,600 | =37,000 77.5 29 | 159,100 - 5,500 96,7
11 | 153,000 | =11,600 93,0 1930 | 124,300 ~£0,300 75.5
1R | 139,600 | -25,000 84,8 31 | 126,400 ~38,200 76.8

S 13 | 112,90Q | =51,700 68,6 32 | 189,500 24,900 115,1
14 | 172,200 7,600 104,6 33 | 170,200 5,600 103.4
15 | 235,300 70,700 143,0 34 { 137,000 -7 ,800 83,2
16 | 187,500 22,900 113,9 35 | 128,800 ~35,800 78,2
17 | 254,600 90,000 154,7 36 | 143,800 -20,800 87.4
18 | 183,700 19,100 111,86 37 | 112,600 -52,000 £8,4
18 [ 133,100 | -31,500 80,9 38 | 133,100 =-31,500 80,9
1920 | 181,600 °| 17,000 110,323 . 39 | 143,800 ~20,800 87.4
*1 | 158,100 | ~ 6,500 96,0 1940 | 152,100 ~12 ,500 9.4
22 | 173,100 8,500 105,2 41 | 120,900 -43,700 73.5
R3 | 157,200 | - 7,400 95,5 42 | 138,700 -25,900 84,3
R4 | 156,000 | - 8,800 94.8 43 | 159,400 - 5,200 96.8

v MExi i discharge occurred in 1908 and minimum discharge occurred in 1937,

General Plan of Analysis

The general plan followed in making the analysis of water supply and
use was to apply the supply available to the estimated diversion require-
ments by months, taking into account the capacities of feeder canals and
agsuming full utilization of existing storage facilities, Because of the
comparatively few years for which complete runoff data for all of the main
streams are available and because of breaks in the sequence of such years,
applications of supply to requirements were made only for average, maximum
and minimum years of supply, For this reason the supply available in each
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of the three typical years was applied independently to requirements for the
one year only, i,e, in a manner that would leave all reservoirs empty at the
end of the irrigation season, thus eliminating the factor of possible storage
carry-over, DBecause of limited storage capacity available for the Jocko and
Mission Valley lands combined with the necessity of heavy use of storage after
July 1lst in any year, the total storage carry-over for these units, even in a
year of maximum runoff, would never exceed 30,000 acre-feet, In the Camas
area all surplus above requirements in any year can be carried over in the
reservoirs, -

Determination of Average, Maximum and Minimum Flows

Practically all runoff data available were used to determine the supply
in the average year from all Mission Valley streams, The highest and lowest
annual flows for each stream were used for maximum and minimum years respect-
ively, This was true except for a few small creeks for which average flow
data only were available, Figures for the maximum and minimum years for these
creeks were obtained by applying to the average flows the percentages of
average annual flow shown in Table 4 for the maximum and minimum years,

Available discharge records for Jocko Valley streams in most cases
covered only the period 1912 to 1920 inclusive, Because of this fact, flows
for the average, maximum and minimum years of record were ad justed by pro-
portion to correspond to the average, maximum and minimum flows for all
Mission Valley streams, For example, referring to Table 4, the average flow
of Mission Valley streams for the 37-year period is 92.5 per cent of the
average flow of these streams from 1912 to 1920 inclusive; therefore, the
average flows of Jocko Valley streams computed from the 191R-1820 records,
were converted to the 37-year average by applying the above percentage, The
maximum and minimum flows of Jocko Valley streams as shown by the 1912 to 1920
records were those of 1¢17 and 1919 respectively, These flows were ad justed
to the 37-year maximumand minimum for Mission Valley streams by applying
the ratio existing between the flows for 1917 and 1919, and the 37=year
maximum and minimum flows respectively, Since the 37-year maximum flow which
occurred in 1908, is 102,8 per cent of the flow shown for 1917, this percent-
age was applied tc the 1917 record flows of Jocko Valley streams to obtain
the adjusted maximum flows, The 37-year minimum flow which occurred in 1937
is 84,6 per cent of that in 1919; therefore, this percentage was applied to
the recorded flows of Jocko streams to obtain the adjusted minimum flows used
in the analysis, Diversions frem Placid Creek to the Middle Fork of Jocko
River were begun in 1837, Average, maximum and minimum annual diversions
since that time were used and converted to the 37-year average, maximum and
minimum years for Mission Valley streams in the same manner as explained for
Jocko Valley streams, Data on average, maximum and minimum flows abovw
diversions for Jocko Valley, Mission Valley, and Camas Division streams are
shown in Table 5,

Average monthly flows originating below the Pablo Feeder Canal that are
tributary to the Lower Crow Reservoir were estimated by Mr, Hodges and are
included in his report of September 1939, Additional records that have been
kept of such flows are not sufficient to make possible a dependable revision
of these estimated, However, calculations made from availatle data show
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substantially the same average annual yield from this source, and for this

These
average monthly flows were converted to the estimated 37-year maximum and

minimum flows by proportion, using the percentages of average shown in Table

reason lr, Hodges' estimates of average monthly flows were used,

4 for maximum and minimum flows,

Table 5 - Average, Maximum and Minimum Annual Discharges in Acre-feet for
Jocko Valley, Mission Valley and Camas Division Streams, and Years in which

Maximum and Hinimum Flows QOccurred,
(A1l quantities of water are expressed in acre-feet)

Flathead Irrigation Project, Montana,

Stream or Streams Average Mazcimum Minimum
Discharge| Year |Discharge| Year |Discharge
Jocko Valley
Placid Creek Diversions 7,347 | 1943 10,183 | 1c41 3,043
Middle Fork Jocko River RR,788 | 1917 37,336 | 191¢ 12,625
North Fork Jocko River 42,900 | 1917 67,631 | 1919 25,3186
~ Falls Creek 1/ 9,335 | 1917 13,961 | Est, 5,477
So,Fork Jocko River,Small Creeks
& Revails Creek Pumping Plant.g/ 88,854 | 1917 | 129,836 | 191¢ 47,781
Mission Valley (Discharges above
Pablo Feeder Canal) _
Dry Breek 16,414 | 1917 26,000 | 1919 10,853
Mission Creek 35,395 | 1925 52,194 | 1937 Q2,790
Ashley and Small Creeks South of
Post Creek 3/ 7,050 | Est, 11,216 | Est, 4,822
Post Creek . 56,008 | 1908 81,160 | 1941 41,317
Small Creeks North of Post Creek 7,330 | 1942 9,192 | 1941 5,482
South Crow Creek 13,620 | 1920 17,968 | 1937 9,630
Middle Crow Creek 6,950 | 1932 8,625 | 1941 4,918
North Crow Creek 13,557 | 1920 23,125 | 1241 8,473
¥ud Creek 3,R03 | 1922 7,833 | 1938 1,182
Pourier Creek 697 | 1943 969 | 1242 493
Big Creek 5,048 | 1917 8,796 | 1920 3,R14
Southeast Feeder (Twin Res,) 3/ 700 | Est, 1,112 | Est, 480
Hellroaring Creek 4/ 644 0 949
‘Camas Division 5/
Lattle Bltterroot River at Iake 4,050 | 1918 10,500 | 1841 1,950
" below lake 14,380 | 1916 25,500 | 1941 3,430
Mlll Creek R,550 | Est, 3,825 | Est, 600
Alder and Dry Fork Creeks 1,880 | 1942 3,074 | 1941 770
Warm Springs Creek 360 | Est, 540 | Est, 200

L1/ No records for 1919, Minimum estimated on basis of 1919 discharge of North

Fork Jocko River,

_/ Discharges shown for this group are those during the irrigation season only

from May 1 through September,

§/ Maximum and minimum computed as 159,1 and 68,4 per cent respectively, of

average discharges,

_/ Discharges shown for this stream represent computed diversions required,
_/ The methods used to determine discharges of streams contributing to this
area are explained in the Camas section of this report,
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Estimates of pumpage at the Crow Creek and Flathead River pumping plants
were based in general upon needs for such purmpage, limited by the maximum Cam
pacity of the plants and r equirements of lands to which it could te applied,
The Crow Creek plant pumps water from Lower Crow Creek to the Ninepipe Reser-
voir and distribution system, thus making possible a more even distribution
of supplies available for lands under the Lower, Crow Reservoir and other lands
in the Post Division, The Flathead River pumping plant pumps water from Flat-
head River to the Pablo Reservoir » thereby furnishing a supplemental supply
for the pro ject,

For the Crow Creek plant, average pumpage by months has been estimated
on the basis of available records since 1936, when the plant was first put into
operation, Although the pumped water must be carried for a short distance in
a canal the records show that this plant has been operated consistently through-
out the winter months, For this reason no restriction of operation was agsumed
on account of weather conditions, Estimates of monthly pumpage at the Crow
Creek plant for both the maximum and minimum years of runoff, follow the same
schedule from October 1 to the following April 1 as shown for the average year,
This was done on the assumption that until results of late winter snow surveys
are available, usually around April 1, no dependable prediction of water
supplies for the coming season, and the consequent pumping requirement at this
plant, can be made, For the maximum year no pumping is shown from April 1 to
September 30, since supplies from gravity sources other than ILower Crow Creek
would be more than sufficient for lands of the Post Division, For the minimum
year pumping at maximum capacity of the plant beginning April 1 is assumed but
continued only to the extent that season deficiencies are equalized for lands
in the Post Division and lands under the lower Crow Reservoir, ‘

For the Flathead River pumping plant it was assumed that no water would
be pumped from October 1 to the following April 1 in any year, Two reasons
for this assumption are given: (1) dependable prediction of supplies from run-
off and consequent estimates of need for supplemental water cannot be made
until late winter snow survey data are available ; and (R) use of the concrete
lined pump canal under winter weather conditions would not be advisable, For
the average year, season pumpage was computed as the difference between total
diversion requirements and the average total supply available from other
sources for Mission Valley lands less the East Polson area and that part of
the Moiese Subdivision under the Lower Crow Reservoir, The latter area was
excluded in determining the required amount of Flathead River pumpage for the
reason that in the average year considerable surplus from the supply available
for this area would be passed down Crow Creek and such surplus could not be
used on any other.lands in the Mission Valley area, Subject to maximum capaci-
iy limitations of the plant, monthly distribution of pumpage from Flathead
River was computed on the basis of the supply of gravity water available for
the areas on which the pumped water could be used and the monthly diversicn
requirements of such areas, For a maximum year supplies from runoff sources
used in conjunction with storage, were more than adequate for all diversion
requirements, and no pumpage from Flathead River was needed, For the minimum
year the total deficiency in runoff supplies for the Mission Valley areas was
much greater than the total quantity of Flathead River water that could be
pumped from April 1 through the irrigation season, For this reason the
pumping plant is shown to be operated at full capacity from April 1 through
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'August. The quantity pumped dﬁring September was limited by diversion ree
quirements of the areas that could be served with Flathead River pumpage,

The monthiy quantities used for average, maximum and minimum years for
runoff originating below the Pablo Feeder Canal tributary to the ILower Crow
.Reservoir, and quantities used for the Crow Creek and Flathead River pumping
plants are shown in detail in a comprehensive report covering the subject,
prepared by this Unit in June 1845, The data presented in this report show
the effect of making monthly applications of irrigation requirements to
available supplies for the Post, Pablo and lower Crow Reservoir areas,

Irrigable Acreages and Water Requirements

Irrigable acreages and water requirements at the land were derived from
the prelimirary compilations made from field sheets of the 1943 irrigable
land classification and duty of water studies conducted by the Agricultural
Economics Unit,

Table 6, ~ The Approximate Number of Acre-feet of Water Required for the
Entige Project and by Divisions for 114,254 Acres of Project Land and
6,422 Acres of So=-called Private Water Right Iand as Determined from the
1943~44 Iand Classification and Duty of Water Studies, 1/

S Flathead Irrigation Project, Montana

"" Divisions | Irrigable Iand €lassification Acres Total | Water Required

: Class 1|Class 2 Class C 2/| P, W, R.| Acres |Acre ft.|Per Acre
Total 58,475 | 54,718 1,061 6,422 120,676 (213,854 1,77
Jocko Valley 4,045 | 6,361 3 1,546 11,955| 32,124 2,69
Mission Valley | 48,897 |43,933 1,058 4,719 98,607 |167,7%4 1,70
.Camasg 5,533 | 4,424 — - 157 10,114 | 13,936 1.38

1/ Acreage figures do not conform exactly to the acreage recommended for desig=- -
nation as the irrigable acreage in this report,
.g/ Temporarily non-irrigable because of lack of facilities,

‘Table 6 shows tehtative irrigable acreages, and water requirements at the land
for the entire project and for the three main irrigation divisions.

In the detailed tabulations from which data in Table 6 were compiled,
figures far Mission Valley lands were further segregated as to the various
irrigation divisions and subdivisions comprising that portion of the project,
In order that water delivery areas might conform more closely to the geophysi-
cal featwes of water supply sources and distribution facilities, certain areas
were regrouped and proper adjustments made in the irrigable acreage and water
requirement totals shown in the original detailed tabulations by irrigation
. divisions and subdivisions, The regrouping of areas consisted of separating
- lands urder the Lower Crow Reservoir from other lands in the Post Division,
and dividing lands in the Pablo Division into three subareas, .comprised of
.lands below the Pablo Reservoir, lands in the East Polson area irrigated from
.Big Creek and Twin Reservoir, and lands above the Pablo Reservoir including
the west Polson area which can be served directly from the Pablo Feeder Canal
ard the Flathead River pumping plant, Since all of the latter area can be
served from the Pablo Feeder Canal but only part of it is irrigable from the
Flathead River pumps, it was further divided to show the acreage and water
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requirements of the portion that could be served from the puxﬁp canal, The
east Polson area was also divided as to lands that can be served directly
from the Big Creek Canal and lands that can be served only from Twin Reser-
voir,

The Camas Division was divided into two areas to show lands above Dry
Fork Reservoir and lands under Camas “C* Canal located below the reservoir,
The reason for this was that water entering Dry Fork Reservoir, together with
the small quantity available from Warm Springs Creek, can be used only on the
area shown as below Dry Fork Reservoir,

Adjustments in total irrigable acreage and water requirements to conform
to the above regrouping of areas were made from the original detailed tabula-
tions in which irrigable lands are listed by legal subdivisions, The re-
grouping of areas with the corresponding total irrigable acreage; average
annual water requirements at the land; and average annual diversion requirements
for each area are shown in Table 7, :

Table 7 ~ Total Irrigable Acreages, Annual Water Requirements in Acre~feet at
the Land and at Diversion Points for Jocko, Mission Valley and Camas Division
lands,

: Flathead Irrigation Project, Montana .

Total Ammual Annual
Unit Irrigable Requirement Requirement
Areas at Land At Diversions
Acres Acre-feet Acre-~feet
Jocko Valley 11,955 - 32,124 64,248
Mission Valley ‘ 28,607 167,794 289,602
Mission Division 22,936 41,095 68,492
Post Division 1/ 24,403 34,663 57,772
Lower Crow Reservoir Area 5,R%4 16,454 28,370
East Polson Area 2 1,200 2,400 4,286
Pablo Division 3 44,774 73,182 130,682
Below Pablo Reservoir (31,605) (46,846) (83,295)
Above Pablo Reservoir 4/ (13,169) (26,536) (47,387)
Excluding W, Polson Area (11,242) (22,569) (40,302)
West Polson Area ( 1,997} ( 3,967) (7,085)
Maximm Flathead River |
Pumping Plant,Direct 5/ (( 2,87) { 5,927) (10,585)
East Polson, served only
from Twin Reservoir 244 ( 448) 800
Camas Division 10,114 13,936 R3,R20
Above Dry Fork Reservoir 6,143 8,040 13,400
Below # u 3,971 5,896 9,820

1/ Post Irrig, Division less Lower Crow Reservoir Area, &/ Twin Reservoir
and Big Creek Area, §/ Pablo Irrigation Division less East Polson Area.
4/ Includes West Polson Area, 5/ West Polson Area plus additional area above

Pablo Reservoir possible to serve from Flathead River Pumping Plant,
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Overall Lossesg

In this report, the percentage of losses, including reservoir losses,
between points of diversion and delivery at the land was determined to be 50
percent for the Jocko Division; 40 percent for the Mission Division, 40 percent
for the post Division exclusive of Lower Crow Reservoir; 4R percent for the
Lower Crow Reservoir area; 44 percent for the Pablo Division; and 40 percent

for the Camas Division,

Conclusions of Mr, Paul V, Hodges relative to irrigation losses were based

upon the relationship between quantities diverted and quantities delivered at
the land as determined from project records and other data,

quantities compiled for the Mission Valley and Camas areas from records and data
for the years 1939 through 1943 and also for the portion of Mission Valley under

Table 8 shows

the Lower Crow Reservoir from records covering the period 1933 through 1943,
Partial estimates were used for a relatively small percentage of the total
amount diverted, but the results are believed accurate,

For purposes of comparison, Table 9 was prepared from U,S,Reclamation
Service project histories showing diversions, deliveries, waste and losses,
.These data covered the period 1911 to 1923 for the entire project, and from
1919 to 1923 for each of the three main divisions, Jocko, Mission Valley and

Camas,

These data show consistently higher percentages of loss in all three

divisions than those determined by Mr, Hodges or those shown in Table 8,

Table 8 =~ Total Diversions, Deliveries and Computed Waste and logses for the
Mission Valley and Camas Divisions for the Years 1939 to 1943, Inclusive, and
for the Lower Crow Reservoir Area from 1933 to 1943 Inclusive,l/ Flathead
Irrigation Project, Montana,

MISSION VALLEY DIVISION

ed in acre-feet) .

(A1l quantities of water are express

Source Average| 1939 1940 1941 1942 1943

From Jocko River 35,94 | 39,976 43,746 | 24,412| 26,102 | 35,386
Dry Creek 11,688 | 11,000{ 12,000 | 10,000| 11,028 | 14,414
Mission Creek 54,995 | 33,000| 35,000 | 30,000| 42,258 | 34,115
. Post Creek 44,404 | 43,214| 45,182 | 38,560| 43,390 | 51,5872
South IaRose Creek 778 749 680 482 978 1,000
North IaRose Creek l,665| 1,609 1,755 1,47 1,621 1,793
South Marsh Creek 598 513 615 196 871 797
Middle Marsh Creek 3,935 | 4,645 3,828 3,013 4,729 3,457
North Marsh Creek 939 | 2,636 285 44 993 535
South Crow Creek 14,286 | 14,305| 13,541 | 11,854| 15,299 | 16,431
Middle Crow Creek 5,326 | 5,359| 7,84 918| 6,629 6,440
North Crow Creek 10,228 | 9,510 10,654 8,473 9,884 | 12,617
Mud Creek 2,768 | 1,689| 1,751 3,800 2,630 3,969
Pourier Creek 692 700 400 900 493 969
Hellroaring & Big Creeks R,164 | 2,200 2,000 2,300} 2,000 2,321
South East Feeder 630 650 600 650 600 651
Crow Pumps 6,813 | 3,510| 5,411 9,257 6,758 9,129
Flathead Pumping Plant 14,690 | 8,981 23,038 | 35,316| 2,485 3,631
Total Diversions 190,523 |184,246{207,770 | 181,922 179,348 | 199,327
Delivered at land 89,451 | 84,4551109,937 | 82,531| 68,542 | 101,700
Waste and lLosses 101,072 | ©9,791| 97,833 | 99,391|101,806 | 97,537
Percent of Diversions 53 54 47 55 62 49

1/ Data on Diversions to Jocko Division are
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Table 8 (Continued)

CAMAS DIVISION

Camas "AY Capal below Mill Creek
(Quantities computed from gage height records or obtained from watermasters!

monthly reports)

Month Average 1939 1940 1941 1842 1943
danuary
February 62 238 7R
March 438 159 523 369 640 300
April 1,201 | 1,545 922 238 | 1,800 1,500
May 2,073 | 3,393 | 2,244 807 | 1,92 2,000
June 1,417 | 2,216 | 1,487 Q3 | 1,200 1,960
July 1,499 | 3,801 860 | 1,105 490 1,240
Avgust 1,055 | 2,258 149 267 6R0 1,980
September 372 180 180 1,500
October Z4° 14 67
November - . 144 74 R10 R70 165
December N 120 566 36
Total 8,395 |13,552 | 6,564 | 3,785 | 7,430 | 10,645
Alder & Dry Fork Creeks ,876 | 2,014 | 1,207 771 | 3,054 2,332
Warm Springs Creek 600 300 200 350 500
Total Diversions 10,661 -)16,166 | 8,071 | 4,756 [10,834 | 13,477
Delivered at land 6,515 | 9,642 | 4,443 | 3,040 | 6,836 8,616
Iosses 4,146 | 6,524 | 3,628 | 1,716 | 3,998 4,861
Percent of dlver31ons_/ 39 40 45 36 37 36

1/ losses for the period excluding 1943, in which

estimated, averaged 40 percent of diversions,

LONER CROW RESERVOIR AREA

some of the quantities are

Moiese "A" Canal Diversions, Deliveries at land and Computed Losses for
, Period 1933 through 1943

Year Diverted Moiese Delivered at Distribution losses
AW Canal Iand Acre=feet Per cent
Average 18,810 10,851 7,959 42,3
1933 19,700 11,267 8,433 42.8
1934 17,846 10,190 7,656 42.9
1935 17,922 10,577 7,345 41,0
1936 19,273 10,654 8,619 44,7
1937 13,547 8,117 ' 5,430 40,1
1938 16,744 10,896 5,848 34,9
1939 16,815 10,315 6,500 38,7
1840 24,032 13,828 10,204 42,5
1941 18,944 9,330 g,614 50,7
1942 21,487 12,123 9,364 43,6
1943 20,602 12,069 8,533 41,4

Note: Over-all losses of 42 percent were used in the analysis for the Lower
Crow Reservoir area,
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Table 9 - Diversions, Waste, Losses and Deliveries at the Iand Compiled from
Records Contained in the U.S.Reclamation Service Project Histories for the
Periods 1911-1923 and 1918-1923, Flathead Irrigation Project, Montana

(A1l quantities of water are expressed in acre-feet)

Entire Project

Year Diversions | Waste losses | Waste & losses|Deliveries

Average 1911-1923 57,370 5,052 |R8,9R2 33,974 23,386
Percent of Diversions 100 8.8 50,4 59,2 40,8
1211 10,177 2,455 | 3,282 5,707 4,470

1212 17,598 488 | 8,765 9,53 8,345

1913 15,421 2,079 | 7,328 9,407 6,014

1914 3,778 2,611 | 1R,415 15,026 8,752

1915 16,112 648 | 11,827 12,475 3,637

1216 R3,942 5,986 | 12,205 18,191 5,751

1217 54,853 2,905 {30,257 33,162 21,691

1618 84,448 4,659 145,003 49,752 34,696

1919 112,183 8,649 | 52,123 60,772 51,411

19R0 80,961 5,104 |36,647 41,751 39,210

1921 113,114 7,300 | 58,3869 65,669 47,445

1922 108,854 | 11,858 | 56,616 68,474 40,380

1923 84,367 | 10,934 41,086 52,020 32,347

Average 19819-1923 99,895 8,769 48,968 57,737 42,158
Percent of Diversions 100 8,8 49,0 57.8 42,2

Jocko Division

Average 18,628 585 |10,876 11,261 7,367
Percent of Diversions 100 3.1 57.3 60,4 29.6
1919 25,842 531 | 12,583 13,114 12,728

1920 21,398 - 112,748 12,748 + 8,850

1921 19,138 - | 11,754 11,754 7,384

19R2 15,834 2,396 | 9,288 11,684 4,150

1923 10,930 - | 7,005 7,005 3,925

Mission Division ;

Average 71,314 6,106 133,755 239,861 31,453
Percent of Diversions 100 8,6 47,3 55,9 44,
1919 76,050 3,286 {35,666 38,952 37,098

1220 54,523 3,912 |R1,155 25,0867 29,456

1921 83,755 6,238 {41,564 47,002 35,953

1822 78,424 8,078 | 38,179 47,257 31,167

193 63,818 9,018 {31,209 40,227 23,591

Camas Division

Average 9,953 2,077 | 4,538 6,615 3,338
Percent of Diversions 100 20,8 45,5 66,3 33,7
1919 10,291 4,832 | 3,874 8,706 1,585

1920 5,040 1,190 | 2,744 3,936 1,104

1921 10,221 1,062 | 5,051 6,113 4,108

1922 14,596 1,384 | 8,149 9,533 5,063

1923 9,619 1,916 | 2,872 4,788 4,831

Monthly Distribution of Water Use

Table 10 shows water deliveries at the land by months for the several divi-
sions in the project, These figures were compiled from quantities shown in the
Watermasters! monthly reports for the years 1933 through 1843, and also from
project records of deliveries from 1935 through 1941, In Table 1l averages
obtained from the quantities in Table 10 are shown both in acre~feet and in per
cent of average season deliveries,
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Table 10-

Water Deliveries at the land by Months, Irrigeted Acrsages and Use of Water in Aore-feet per Aore by Ysars, sz Shown by Watermasters'
lmly Reports from 1938 % 1943 .aslusive, md as Shawn by Frojesct Tater Delivery Records to Farms from 1935 to 1941 nclusive. Flathead
Irrisation Project, Nontana.

(A1l quantities of water sre expressed in seru-feet.)

| JOCYS BIVISION | Waaler Bivision ¥oat Division TRETo Division [TOTAL WYSSYON VALXEY T "TAUAY DYVISIZY TR
Year Monthly | Watsr | Mouthly | Water | Uonthly | Water | Wenthiy | Fater Wonthiy | Watar donthiy Fater FROJECT Y

Reports |Reoords | Reports |Records | Reports | Records | Reports |Records Reports | Records Reports iRecorda

pLisyrr e 204 <4

Yay 1,277 1,534 47 2,581 1,433 5,291
June 5,67 | - 4,721 9,842 11,063 25,628 3,397 34,693
Judy 5,284 7,553 11,109 12,631 31,293 3,540 40,117
Auge 4,208 4,038 8,332 8,229 20,59 1,777 26,381
Sept. 1,272 102 2,352 2,306 5,340 6,612
Oct.

Total 17,715 17,011 33,249 35,178 88,438 10,147 13,798
Acreage 5,824 8,978 16,174 21,879 47,029 €,359 58,912
Ad.Ptoper Ade 3.21 1,90 2406 1.5 1.82 1.50 1.52
T Tpre b3 10T I 12 pti]

May 3,567 5,274 5,50 6,946 17,720 3,663 24,340
June 14,364 2,120 5,408 6,686 14,211 2,355 ,930
July 4,157 5,213 8,640 10, 559 24,412 4,802 33,371
Aug. 2,972 2,781 5,734 5,00 15, 45 2,535 20,852
Sept. 1,412 612 2,114 272 2,998 632 5,101
Oat. 431 L 431

Total 16,963 15,107 28,553 0,38 73,7598 pTIRLYS 155,388
Aareage 4,550 9,721 17,428 21,496 48, 645 7,020 €0,215
Ao.Pt.par Ao 3,73 1,586 1.63 .41 154 2,02 1.76
T8 ipr. 15 15 15

May 1,524 1,459 M3 1,213 5,071 4,48 3,996 3,732 10,010 | 59,893 1,680 1,408 13,214
June 6,472 5,631 6,337 5, 559 8,347 7,220 | 10,870 9,524 25,554 | 22,303 3,276 3,298 35,302
July 3,700 3,59 4,94 4,611 7,608 6,908 8,918 8,313 21,640 | 19,832 2,823 2,849 28,163
Aug. 3,027 2,m9 2,729 2,356 5,590 5,067 4,058 4,650 12,377 | 12,073 1,874 1,882 17,278
Sept. 1,600 1,649 1,183 1,085 2,082 1,880 968 830 4,233 | 3,765 1,186 1,147 6,999
Oote n - 842 842 1,113
TRl T YESH IS YR, T8 I T |, a0 8,008 I8, 85T 049 TELETL (87,568 | 10,518 | 10,355 N
Aoresge 5,740 4,50 | 10,887 | 10,250 | 19,8% | 19,822 | 23,627 | 23,861 54,364 | 53,733 7,408 7,402 67,513
Ag.Pt.per Age 2,89 3, 1,5 1,44 1,46 1,31 1.22 1,18 1.37 1.26 1.45 1.42 1.51
Apre ] & L]
B L . L May 2,172 | . 2,022 | —-1,694 | 1,528 {-- §, 327 6,519 5,756 5,581 18,776 | 13,623 3,017 3,087 18, 965
June 4,458 4,325 5,201 4,560 4,745 4,694 7,807 7,340 17,753 | 17,194 3,000 2,131 25,211
July 4,584 4,252 8,0% 7,778 | 10,788 | 10,718 | 13,808 | 12,279 32,604 | 30,775 3,457 s, 252 40,645
Aug. 2,458 2,374 2,n2 2,544 8,821 6,687 3,708 3821 13,242 | 12,852 1,830 2,206 17,5%
Sept. 992 1,070 257 2,863 2,710 © 149 2,93 | 3,116 534 365 4,429
Oot. 238 235
TS50 | AT I ESY | I6EET | SLBE | S [ ILIE | 45,56 80,288 | 11,580 L8815, 37 s
Acreage 5,807 4,687 | 11,169 | 10,879 | 19,803 | 19,874 | 24,003 | 23,617 54,975 | 54,370 7, 145 7,406 68,127
Ao.Ft.per Aa. 2.57 3.00 1,58 1,53 1,59 1.8 1.30 1.25 1,48 1.48 1.61 l.48 1.57
TS Xpre
May 3,43 s, 249 1,806 1,368 5,594 5,731 4,628 5,019 12,028 | 12,118 1,919 1,818 17,381
June 4,322 4,018 4,011 3,626 4,690 4,778 8,469 €, 551 17,170 | 14,955 2,720 2,716 24,212
July 4,50 4,253 5,812 5,518 7,485 7,258 9,891 9,385 23,188 | 22,158 3,049 3,010 30,737
Ang. 2,064 2,048 1,893 1,708 3,6 3,606 3,779 3,748 9,388 | 9,061 500 18 11,952
Sept. 1,064 92¢ 864 814 1,401 1,411 S99 364 2,86¢ | 2,609 7 s, 128
Dat.
W BT | IS IS8T [T 22,8 2 eS| 2N, 186 | 25,087 | 84, 4% [ 80,501 [ 8,188 | 6,049 88,00
Asreage 6,202 4,867 | 12,735 | 12,482 | 20,767 | 20,668 | 24,589 | 25,381 58,191 | 58,481 8,274 8,126 72,667
An.Pteoer Aoe 2,48 2.9 1,13 1,08 1.10 1,10 1.10 0.99 1.11 1.04 0.99 0.99 1.21
IS8 ipr.
oy U3 (383 888 895 5,622 5,647 4,114 4,208 10,624 | 10,750 1,733 1,707 13,300
June 5,206 4,966 5,681 4,688 6,351 6,34 | 10,283 9.541 22,316 | 2,623 2,076 2,143 29, 597
July 4,447 4,318 5,724 5,686 8,158 8,373 9,393 9,659 23,283 | 23,718 2,863 2,921 30,598
hug. 3,286 3,098 2,920 3,187 7,381 7,188 5,137 5,835 15,438 | 16,008 1,419 1,387 20,143
Sect. 867 976 1,862 1,385 4,243 4,259 1,354 1,338 7,259 | 6,950 621 s27 8,437
Oat. 362 362
TTRtT LT I, RS 18,578 |15, 30T 3L, 8T | 31,55 [5::3 R A - 78,315 | 78,048 3,812 T 8,885 | 102,432
Acreage 6,323 4,918 | 12,523 | 12,020 | 21,964 | 21,906 | 27,127 | 27,046 61,614 | 60,972 8,065 7,849 786,002
Ao.Pt.per Ao, 2,36 2.90 1,35 132 1.46 1.10 1.12 1.12 l.28 1.28 1.07 .11 1438
1355 Zpre T 2 1,158 329 1,3 38 1,
2,649 3,336 1,959 1,70 7,208 7,834 8,910 8,783 18,074 | 18,407 3,540 3,588 24,263
June 1,393 1,434 1,257 1,125 3,346 3,349 2,943 3,122 7,548 | 7,59 1,116 1,073 10,0865
July 6,662 6,225 7,448 6,869 | 313,003 | 11,097 | 12,263 | 11,335 30,714 | 29,801 3,189 2,968 40, 565
Aag. 4,418 3,876 4,932 4, 567 1,224 7,430 7,000 6,630 19,156 | 18,627 1,547 1,278 24,921
Sept. 1,32 2,308 2,240 3,158 3,029 1,977 1,948 7,41 | 1,217 352 1 8,353
Oot.

Total 18,545 18,173 17,948 18,891 | 33,087 | 32,789 ] 33,422 | 32,318 | 4,455 81,648 | 9,682 | 9,248 B
Aoresge 6,234 6,249 | 12,161 | 12,108 | 21,961 | 21,878 | 28,602 | 28,456 82,724 | 82,439 7,268 7,274 76,246
AdeTteper Aoe 2,57 2.59 1.48 1,37 1,51 1.49 1.17 L4 1.35 1.51 1.32 1.27 144
Tm‘ﬁ. 18

May 3,197 3,316 2,196 2,19 7,968 8,314 6,578 18,223 | 16,742 1,892 1,878 21,312
June 6,712 8,289 6,842 8,857 8,782 | 11,028 | 10,650 24,752 | 26,329 1,687 1,534 33,121
July 6,440 5,749 8,074 7,845 12,308 | 15,313 | 14,062 35,788 | 84,215 78 684 42,944
Ange 3,124 2,945 5,392 5,141 9,09 7,899 7,134 21,469 | 21,373 © 58 24,663
Sept. 1,011 1,158 2,479 2,527 3,849 4,749 4,419 11,192 | 10,798 [ 12, 203
Oat. 513 118 831

Total 20,502 y . 3 3 15,301 T2 EEY 03,557 |09, 450 Tz [ y

AMsreage 6,572 6,827 | 1,85 | 11,938 22,331 | 29,286 | 29,276 63,258 | 63,545 7,504 7,500 77,334

JPtoper do. 3,312 2,94 2,04 2,06 1,88 1.56 1447 1.74 l.72 0. 58 0457 1,74
THI Ipr T FZid 37y
May 2,842 3,011 1,689 1,369 7,956 7,720 8,880 17,421 | 15,976 1,183 1,066 21,248
June 4,454 3,585 2,%02 2,462 4,725 7,517 7,569 14,524 | 14,756 514 516 19,492
July 4,224 4,035 1,774 7,601 9,211 | 14,081 | 13,249 31,306 | 30,061 1,129 1,079 36,669
Ang. 2,198 2,170 3,808 3,578 5,936 5,958 5,888 15,690 | 15,399 214 0 18,102
Sept. u7 900 369 383 1,1 1,200 1,344 5,348 | 2,817 o 4,290

Oot.

YotaY . DA () S £ ) (R 9% 5 § 2 P} § LT LT T Im, e
Asresze 7,281 7,285 | 10,949 Y 21,821 | 29,372 | 29,731 62,139 | 62,495 7,008 8,989 76,425
As.Pt.per Ae. 2400 1,88 1.45 .40 1.35 1428 1.17 1.33 1.26 0443 0,39 1.31

Apra [ [
ay 574 780 2,137 1,314 4,908
June 496 956 1,988 1,127 5,61
July 8,774 4,863 6,480 20,750 2,012 28,538
Ang. 3,989 7,206 13,660 51,874 1,843 37,706
3ept. 832 1,990 2,998 10,769 540 12,10
Oot. 44 44

Yotal LT 14,108 24,872 88,542 3,838 87,088
Aoreage 7,474 8,915 26,654 57,306 7,268 72,044
As.Pt.per Ao, 156 1.5 0,93 1.20 0.34 1.21
P2\ TT bt R

May 194 © 174 234 428
June 1,124 438 3,122 5,018 8,672 1,729 9,428
July 7,481 9,368 18,357 12,6877 40,382 2,393 50, 258
Aug. 6,423 8,562 18,201 14,122 36,965 2,848 45,236
Sept. 1,328 3,676 7,762 8,584 17,922 1,846 20,896
Oot. 715 ns 718

folal 18,585 TS 12502 3ETTE 161,750 3,858 128,
Aoreage 8.035 10,929 25,008 29,9%0 62,865 7,573 78,473
Ao Ftoper Ac. 2,06 2,08 1.85% 1,26 1.62 114 1.62
Yﬁ&ﬁn oF entire project are thoss from WALeTmmsters’ reports oAlys

56



°001 °001 00T *00T °00T °00T °00T °00T °00T1 *001 uossag

1° g 6"* L° J18q03.090

i A 4 9°g LY ¢°9 g°8 9°0T ¥*L 1°8 Gl L*9 Joqusideg

¥ee1 6°9T 891 1°22 6°02 6°¢2 L°6T e°¥2 6°LT 9°12 3sndny

8°02 | i 3 5°G6¢ 0°g¢ 5*0g g*2¢% 262 9°8¢ 202 9°2¢ LInp

g8°%2 8°¢2 L %2 $°22 g°81 6°91 L*°%2 G*6T 282 ¥°82 eunp

992 2°22 e*81 09T 9°12 g°SsT 6°8 g°g 1°9T 921 Koy

e° 2 g° T° A TTXdy

sp1ooay| sjaodey sprooey | spJoday spaoooy | syaodey spIooay | syrodey spIooey | sjxodey uos8eg
Kroatteq| Aruyguop| Aaeatreq | ATuguop | Lxearreq L1yauopn | Kisatteq | Arypuop | Lxearteq| ATyguopn I0

UOTISTAT(Q S8W8Y) UOTSTAT(] OTqeg UOTSTAT(Q 3504 UOTISTATJ UOTISSTR UoTSTAT(] OXoop Y uop

3o9foxd xoy eaow xed 4003-0108 ogndwoo 04 posn ogem syrodod ,SI0789BULIOFBM OY} UT UMOY

1®30] UO0SBSg JO 3U8018J UT S0TJIAAT[9] ATUFIUOR

*SuBy 03 spIooex AreAriyep

s sefvoao08 pogedTIl /T

90°T 6T°T 22°1 92°T 6%°T gG°1 2s°T 09°1 vz 25°2 |rov aedezgeoy
gLe’l 0L6 ‘82 e29°02 £96 ‘0T ove ‘9 /T e98ouoy
084 °L LSL°8 2TL1S | 9oL ze 018‘os | 8v0°2e 689 ‘9T | 26G°LT 2re ‘st | 1486°ST uosvsg
1T 9L A egT L1T J10q03.00
e 06% L1871 LL0°2 L09 ‘2 LO% ‘e 0221t et opT ‘T L90°T Joqueq deg
YO0T | LL¥°T 622°s | 912°L 62%°‘9 | %99°L 162°¢ | 0LZ'% LvL'2 | 28%°e 3sn3ny
$6S ‘2 g2L2 G3Z2TT | 98% 11 or% ‘6 1¥ ‘Ot 8585 ‘9 66L°9 229 ‘v g02°g Anp
026 ‘T 8802 8%8 L 1530 90.°‘s ¥e¥ ‘s g21 v 82% ‘¢ 128y T90°% sunp
1402 SR £6L°S L8P 899 ‘9 896°% 6L7°T | 86%°T 2Ly 2 g10°2 Rey
ez qg SOT o1 0L 111dy
gpIoosy sgJIodey spJIoooy | sjxodey spxooay | s3Jodey sproosay | s31o0dey spxooey | syxodey uoswveg
Areartaq Aruguop| ALaeatreq | Aryauopy | Areatreq | ATuguopg Lxeatte(q | ATyguon | Lxeatreq | ATuguon I0
UOTSTAT( S6urs) UOTSTATQ OTqed UOTISTATQ 350J UOTSTAT] UOTSST) | UWOTSTATQ O3oop Y UoR

810y Jod 399J=010y UT SOTIOATTS( UOSBOS pPUB 0986IOY Po3BILILl °syjuouw Aq SoTJIeATIo(]

(3e9F-e108 ut pessordxe elw Jejwm JO SOT3TIUEND TTV)

BUBRUON ‘300[01] UOTFBITIIT PBOUFBTL -
‘IP6T ©% GE6T WOLJ SUIB] 03 Splooey AIeAfTeq 306f0xg WoxJ pegnduwog pus ‘earsnyouy ‘gpeT 03 £g6T woxJ sgrodey
Atyauop (saejswvuae;sy woxy pejnduo) “egoy J6g 399J~eloy UT X638y JO espy uosweg edJsreay pus ‘syjuon Lq esp

J0 jusoleg oFvaeay ‘pajwiTarl oFeedoy eJwvlesy ‘DU 6U} 38 SaTIeAT[OQ I638Y ATUIUOR puw Tenuuy o3eaeAy = T ©TqE[

-

°@ATSNTOUT

57



In Table 11 schedules of monthly water requirements in per cent of season
requirements are shown for each area, These schedules were obtained from Table
10, from Mr, Hodges' 1939 report, and from United States Reclamation Service
records covering the period 1919 through 1923, The table shows also the percent-
age schedule used in this study which was derived from the other schedules
shown, Percentages computed from United States Reclamation Service records are
for the Jocko and Camas divisions only since the data were not broken down for
the several areas comprising Mission Valley,

. The schedules of monthly requirements in acre-feet appear under appropriate
headings in the operation tables for the different areas which are included
elsewhere in this report, The purpose of these tables is to show in detail the
application of water supplies to irrigation requirements, The schedules were
computed by applying the percentages shown in Table 12 under “Schedule of Per-
centages Used," to the season diversion requirements for the respective areas
shown in Table 11,

_ Briefly the analyses show that in the average year Jocko Valley supplies
are adequate to furnish estimated annual diversion requirements of 64,250 acre-
feet for the Jocko Division and also a surplus above such requxrements of 49,000
acre-feet for diversicn to Mission Valley, In a maximum run-off year Jocko
Division requirements could be supplied and 90,000 acre-feet of surplus water
would be available for diversion to Mission Valley. In a mininum year of runoff
the supply for the Jocko Division would be 19,300 acre-feet short of require-—
ments which is equivalent to a deficiency of 28.5 per cent, In such a year
12,250 acre-feet could be diverted to Mission Valley without affecting the
quantity that could be used in the Jocko Division, The deficiency shown would
to some extent be reduced by use of return flow not accounted for, In any year
considerable quantities of water not shown by the analyses would be passed down
the Jocko River because there are no additional gtorage sites available,

In an average year of run-off, supplies for Mission Valley, including
_surplus water from Jocko Valley and supplemental pumpage from Flathead River
of 45,000 acre-feet, are adequate for estimated annual diversion requirements
of 289,600 acre-feet, Approximately 8,950 acre-feet (8,000 acre~feet in the
Lower Crow Reservoir area and 950 acre-feet in the East Polson area) would un-—
avoidably be passed by diversions, In a year of maximum runoff supplies would
be more than adequate with no pumpage from Flathead River and there would be
a surplus of between 145,000 and 150,000 acre-feet, The analyses show that
not more than 30,000 acre—feet of this surplus could be carried over in reser-
voirs, In a minimum runoff year.supplies, including Jocko Valley surplus and
68,200 acre~feet pumped from the Flathead River, would be inadequate to satisfy
requirements by 63,700 acre-feet, which is equivalent to an average deficiency
of 2,0 per cent, Practically no water would be passed by diversions in such a
year, .

The analysis for the Camas Division shows that the estimated annual diver-
sion requirement of 23,220 acre~feet would be available in an average year of
runoff, In a maximum runoff year supplies would be more than adequate for
diversion requirements by approximately 20,200 acre-feet, all of which surplus
could be carried over in storage reservoirs, In a minimum year of runoff,
supplies without carry-over storage would be insufficient to furnish estimated
diversion requirements by approximately 16,300 acre-~feet, which is equivalent
to a deficiency of 70 per cent, Even if the extreme minimum year was disregard-
ed, data show that in several of the shorter runoff years deficiencies of more
than 50 per cent would result,
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Table 12 = Monthly Water Requirements in Percent of Season Requirements for
Jocko, Mission Valley and Camas Areas, together with the Schedule of Per—
centages Used, Data from United States Reclamation Service Records from
1219 through 1923, from Hodges' 1939 Report, Computed from Watermaster's
Monthly Reports from 1933 through 1943 and Computed from Project Delivery
Records from 1935 through 1941, Flathead Irrigation Project, Montana,

Division or|Month |Schedule of [United States Hodges! |Watermasters!|Project
Area Percentages| Reclamation 1839 Monthly Delivery
Used Service Report Reports Records
dJocko * |April 4
May 13,0 11,0 15.0 1.6 16,1
June 5.4 R7,0 26,5 5.4 28,2
July 32,6 36,0 31,5 32,6 30,3
Aug, R1,6 R1,0 18,4 1,6 17,9
Sept, 7.4 5.0 8.6 6.7 7.4
Cct, 7
Mission April ~ o1
' May 9,0 -— 10,0 8.5 8.9
June 24,0 — 29,0 18,5 4.7
July 39,0 -— 35,0 38,6 39,3
Aug, 20,0 — 18.0 R4.3 18,7
Sept, 8.0 -_— 8.0 8.1 7.4
Oct, .9
Post 1/ April .3
May 19,0 — R1,0 15,5 1,6
June 20,0 — _R:,0 16,9 18,5
July 31,0 — 31,0 3R.5 30,5
Aug, 1.0 — 18,0 R3.9 20,9
Sept, 9,0 — 8,0 10.6 8.5
: Oct, o3
Pablo 2/ April R
May 15,0 — 16,0 14,0 18,3
June 23,0 — R8,0 k2.4 R4,7
July 34,0 - 31,0 35,0 35,5
Aug, 20,0 — 17.0 R2.1 16.8
Sept, 8,0 — 8,0 6,3 4,7
Lower Crow |April 4,0 — 4.0 —
Reservoir |May 17,0 — 17.0 — R1.2
3/ June 20,0 — 20,0 —_— 17.4
July R7.0 — R7,0 —_— 7.6
Aug, RR,0 — R2.,0 — R2,3
Sept, 10,0 — 10,0 — 8,7
Camas April ]
May R0,0 13,0 16,0 R2,2 26,6
June 24,0 25,0 26,0 23,8 4,8
July 31,0 36,0 3,0 31,1 30.8
Aug, 17,0 17,0 18,0 16,9 13,4
Sept 8,0 9,0 8,0 5,6 4,4
Oct, L

;/ Post Irrigation Division less lower Crow Reservoir Area, g/ﬁThe *Schedule
of Percentages Used" shown for the Pablo Division, was used for all areas
within that division, §/ For- the reason that percentages derived from pro-
Ject delivery records included Hillside lands irrigated from Post Division,
the percentages used are identical with those showm by Mr. Hodges,
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PREVIOUS ESTIMATES REGARDING PROJECT AREA

In 1907 an arrangement was made with the United States Reclamation
Service whereby that organization would furnish the engineering personnel to
make surveys and to carry on the construction work of the Flathead Irriga=
tion Project, In accordance with this arrangement, survey work was started
on July 8, 1907, Reservoir sites were selected and surveyed; topographic
surveys were made of all lands to which it appeared possible to extend the
Irrigation system; power possibilities on the Flathead River were investi-
.gated;and hydrographic studies were undertaken to the extent of beginning
stream gauging on all the principal streams of the project,

.The irrigable area of the project was first determined to be 152,000
acreg, This figure was reduced by elimination of areas considered too
rough for irrigation and areas along Flathead Iake where it was originally
planned to apply water by pumping, Specifically, the 152,000-acre figure
was adjusted by excluding 6,000 acres of land adjoining Flathead Lake, by
reducing the acreage in Mission Valley by 10,000 acres, eliminating come
Pletely from consideration 3,000 acres along Sullivan Creek, dec¢reasing
the acreage along the Little Bitterroot River by 1,000 acres and deducting
2,900 acres from the area near Dixon and Ravalli where it was at first
thought possible to irrigate 4,000 acres, and by completely eliminating
5,000 acres in the Camas Prairie area, A slight increase from the original
152 ,000~-acre figure was indicated in the Jocko Division near Arlee where
the acreage first set'at 12,000 acres was increased to 12,400 acres, Taking
these adjustments into consideration, the figure of 124,500 acres was
arrived at and reported as irrigable, This acreage was made subject to
congtruction charges under the public notice issued by the Secretary of the
Interior on November 1, 1930, At the time the public notice was issued,
it was estimated that, of the 124,500 acres considered irrigable, 112,000
acres could be served from then-existing facilities, Prior to the opening
of the r eservation to non-Indian settlement in 1910, allotments had been
made to Indians and the remainder of the lands appraised in accordance
with the provisions of the Act of April 23, 1904, Following appraisal,
the lands were divided into farm units consisting largely of 80-acre
tracts; although some 40-acre units were established and there were some
units containing as much as 160 acres, In acquiring homesteads under the
Flathead Project system, the non-Indian entrymen were obligated to pay
the appraised price of the land included in the unit and they could not
acquire more acreage than was established in a single unit as determined
prior to the opening of the reservation to homestead entry,

Cn December 7, 1SR1, the First Assistant Secretary approved a series
of section plats and tabulations showing the total irrigable acreage in the
project divided as to privately-owned lands, Indian allotments and State-
owned lands, The total acreage included in tabulations made a part of these
farm unit plats was approximately 103,500 acres, It has not been possible
in the course of this investigation to determine how the acreage considered
irrigable was changed from 103,500 acres in 1921 to 124,500 acres on Novem—
ber 1, 1930, It is clearly evident, however, that prior to the time the
public notice was issued, there was nothing definite concerning the
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irrigable acreage of the project, Because of this fact, a sum of not to
exceed $15,000 was authorized by the Act of March 4, 1929 (45 Stat, 1639)
for the classification of land in the Flathead Irrigation Project, These
funds were made available, the classification was completed in July 1930
ard was approved by the Secretary of the Interior on March 8, 1931, In

a letter of March R3, 1931, signed by the Commissioner of Indian Affairsg
which was approved by the Secretary of the Interior on March R8, 1931, 'it

is stated that "during the last two sessions of the 71st Congress proposed
legislation was under consideration with a view to authorizing the Secretary
of the Interior to have lands within Indian irrigation projects investigated
and classified as to productiveness and irrigability for the purpose of

ad justing payments of irrigation charges thereon, Such proposed legisla-
tion was embraced in H,R, 7459 (71 Congress) but the Congress ad journed
without having enacted legislation along the lines proposed., #* 3 %

“However, with a view to having the land clagsification as worked out
by the land classifiers (in July 1930) and designated in their report ready
for immediate use at such time as legislation may be enacted, it is respect-
fully requested that the classification as transmitted herewith be approved,

It is rather conclusively shown that the classification approved by the
Serretary on March 28, 1931 was not considered to be a designation of
irrigable acreage by reason of the fact that on March 31, 1933 he issusd
the first operation and maintenance order following the classification, in
which it was stated that the assessment for lands in the Flathead Irrigation
District involves an area of approximately 65,620 acresg; whereas the acreage
of class 1 and 2 land in non-Indian ownership within the Flathead Irriga-
tion District was 63,640 acres and the area of class 1, 2 and 3 land was
.about 88,500 acres, On the same date the Mission Irrigation District was
notified that the assessment involved approximately 10,500 acres of irrig-
able land; whereas 9,694 acres was shown as class 1 and 2 in the land class-
ification schedule, Furthermore, on March 3, 1933, the Commissioner of
Indlan Affairs issued instructions to H, V, Clotts, Assistant Director of
Irrigation, to designate the irrigable lands in the Flathead Project but the
work was never completed,

On January 7, 1933 the Secretary approved a letter written by the
Assistant Commissioner of Indian Affairs to W, 8§, Hanna, Supervising Engineer
stating that "In view of the fact contemplated legislative action was not
secured to enable full approval of the recommendations of the findings of
the land classifiers on the Flathead Project, and with the intention that
the data secured may be utilized by the project officials, you are directed
to use the acreage shown in this report under classes “one® and tEwol,
totaling 103,528,99 acres, plus any additional areas to which water for
irrigation purposes can be delivered under constructed works or which are
provided with irrigation facilities as construction work is continued, as
the assessable area of the project, These lands thus listed are to be
carried on the project ledgers as assessable both for operation and main-
tenance and construction repayment purposes,

The Supervising engineer and project officials understood the letter
approved by the Secretary of the Interior to constitute endorsement of the
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land classification schedule approved in 1931 as the designated area of the
project, In accordance with this interpretation, construction charges have
been spread to 138,195 acres of class 1, 2 and 3 land in the Project, At a
conference in the Indian Office at Chicago on April 19, 1946, attended by
A. L, Wathen, Chief Engineer, E. C, Fortier, Director of Irrigation, W. S,
Hanna, Supervising Engineer, S, J. Flickinger, Attorney, E. G, Swindell,
Attorney, Howard M, Gullickson, newly appointed District Counsel for the
Billings office, W, F, Farmer, Engineer in the Billings office and A, I,
Walker, Agricultural Economist, it was argued that the 1930 classification
did not constitute a designation of lands but that the letter approved
January 7, 1933 constituted a designation of the class 1 and class R lands
included in the 1930 schedule, plus any class 3 land that had been brought
urder irrigation after 1930, Operation and maintenance charges are assessed
against only 110,000 acres in the project, indicating that since 1930 atout
6,500 acres of land classed as No., 3 has been included in the project, In
a letter signed by the Assistant Commissioner of Indian Affairs to A, I,
Walker, dated June 24, 1940, it is stated that the land classifications
will not constitute land designation until finally approved by the Depart-
ment, The land designations for both the Flathead and Wind River projects
are still pending, It further states: "It is suggested, therefore, that
.you proceed with your investigation of the Flathead Project with the idea
in mind of including in your report recommendation that the assessable areas
as listed in the pending land designation schedules be approved with any
modification, of course, that you find necessary,

RESERVOIR AND CAMP SITES

Irom 1917 to 1936 the United States constructed twelve reservoirs or
catchment basins and three camp sites on land belonging to the Flathead Tri-
bes, These sites were withdrawn by order of the Secretary pursuant to the
Acts of Congress of March 3, 1909 and April 12, 1910 (35 Stat, 795, 36 Stat,
296), but the Indians have received no remuneration for them either for
rental or for damages,

®¥Before any appropriation was made by Congress to compensate
the Flathead Tribe of Indians for these sites, and while these sites
remained the property of the Flathead Tribe, the United States Indian
Irrigation Service constructed numerous reservoirs and dams on these
sites for the benefit of the Flathead Irrigation Project, On April
10, 1922, at the request of the Commissioner of Indian Affairs, C. J,
Moody and Charles E, Coe, the then project engineer and super intendent
of the Flathead Reservation, made appraisals of these sites as of the
date of their withdrawals, These appralsals totaled the sum of approx-—
imately $40,000, including North Pablo and Polson sites, not used, It
was not until April 2R, 1932, that Congress appropriated the sum of
$55,000 to pay the Flathead Tribe for these gsites, In May of 1933
- through agents of the United States the Flathead Tribe was offered
approximately $48,000 for said sites, Such offer was based upon the
original appraisals made as of date of withdrawals plus interest at
4 per cent per annum on said sums from the dates of use to 1932, This
offer was finally rejected as grossly inadequate by the Flathead Tribe
on June 5, 1935 and the appropriation lapsed.
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"Prior to the enactment into law of the Theeler-Howard Act of June
18, 1934 (48 Stat, 984), plans were drafted for the construction on the
Jocko lakes site, ‘No order of withdrawal of this site was made inder
the acts of Congress of March 3, 1909, and April 12, 1910, supra, Achive
construction work commenced on the Jocko lakes site in the spring of 1936,
despite the lack of consent by the Flathead Tribal Council, with funds
made available by the Public Works Administration, Vigorous protest has
been made from time to time by the Superintendent of the Flathead Indian
Reservation and by the Flathead Tribe of Indians through their tribal
council against this invasion by the United States of the tribe's vested
rights in these lands, which rights wére guaranteed against interference
in the tribal constitution approved October R8, 1935, Demand has also
been made for just compensation for the taking by the United States of
the old reservoir sites." 1/

By order of the Secretary a committee of seven was authorized to make apprais-
- als of the reservoir sites and irrigation camp sites, Under date of September
”1, 1937 this committee submitted a report indicating the procedure used and
listing the values placed on the fifteen different sites and the damages which
accrued to December 31, 1937, In making appraisals it was declared to be the
intention of the committee to deduct rentals for the use of said lands received
by the Flathead Tribe since the date of occupancy of the various reservoir and
camp sites, The committee was in complete understanding that this amount
should be deducted from the total appraised value, The committee had for a
guide a report made by Charles E, Coe and C, J, Moody, Supérintendent of the
Flathead Agency and Flathead Project Engineer respectively, sutmitted on March
16, 1932, In that report the lands were divided into two groups and four gube
groups’as follows: the agricultural lands were subdivided into class 1 valued
at $20,00 per acre, and class 2 land valued at $10,00 per acre, Grazing lands
were subdivided into class 1 group valued at $3.50 per acre and a class 2 group
appraised at $1,25 per acre, These figures were used for appraisal purposes
by the committee submitting the report of September R1l, 1937,

~ In the Secretary's order the committee was instructed to estimate the amount
of damages by reason of occupancy of the lands used, In this determination the
following values were used: class 1 agricultural lands, $1,00 per acre per annum;
class -2 agricultural lands $0,30 per acre per annum, class 1 grazing lands,
$O.17% per acre per annum; class & grazing land $0,05 per acre per annum,

Table 13 has been prepared to show appraised value of regervoir sites as
determined by the committee which submitted its report in September 1937; the
appraised value of those sites; the damages by reason of occupancy to December
31, 1937, and the amount of damages which accrued from dJanuvary 1, 1938 to
December 31, 1944, 1In the last column is shown the total damages arrived at
by adding the figures contained in the two previous columns, The appraised
value of all sites as determined by the committee was $99,937.08, This figure,
however, did not include the value of the land occupied by the Flathead River
pumps; neither did it include a value for the Hellroaring Creek power site,

The total of damages which accrued to December 31, 1944 was $89,496,35, Income

1/ Memorandum from Office of Solicitor, Dept, of Interior, to the Secretary
of the Interior, dated November 12, 1936,
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from rentals compiled from special reports submitted by the superintendent
of the Flathead Agency amcunts to $33,789,78, The balance remaining after
deducting income from rentals from the total damages accrued to December
31, 1944 is $55,7C6,57,

Table 13 =~ Appraised Value of Reservoir and Camp Sites, 1/ Damages by Reascn
. of Occupancy of the United States and Income from Rentals to December 31,1844
Flathead Irrigation Project, Montana

Reservoir or Camp Sitel Acres| Appraised Damages to| Damages { Total
Value 12~31=1937 | 1=1=1938 to| Damages
12=31=1C44
1.8t, lMary's lake
{Tabor Reservoir) 535,94 $ 669,R |3 - == |§ == - $ e e
R, Mission Reservoir 395,55 944,44 60, CO 313,44 373,44
3. McDonald Lake Res'r,| 574,49 949,17 480,C0 290,93 77C, 93
4, Kickinghorse Res'r, | 784,85 7,848,50 1,568,111 1,648,222 3,_17,33
5, North Pablo Res'r, 65,00 1,300,00 107,50 455,00 562,50
6. South Pablo Res'r, [2452,83 40,478,330 R8,R233,88| 1R,966,45| 41,200,33
7. Twin Reservoir 15,20 R,152,00 373,68 451, 9R 825,60
8, Ninepipe Reservoir [R018,50| 31,395,00 19,248,60 9,728,95| 28,977.55
9., Lower Crow Res'r, 562,89 R,372,36 575,00 804,23 1,379.23
10, Horte Reservoir 185,00 3,700,00 3,700,00 1,295,00 4,995,00
11, Dry Fork Reservoir | 585,8C 6,089,19 3,304,80 1,5086,47 4,811,27
1R, Pablo Camp Site 20,00 400,00 540,00 140,00 680,00
13, Headquarters Camp 4,41 88,20 132,30 30,87 183,17
14, Valley View Camp 40,00 800,00 960, C0 R80,00 1,R240,00
15, Jocko lakes Res'r, |, 600,00 750, 00 90, 00 210, 00 300, 00"
Total 9CR1.46 $99,937,08 §59,374,87 $30,121,48 $89,496, 35
Income from Rentals 33,789,78
Balance $55,706, 57

17 Does not include Flathead River Pump Site

From information gained at meetings with the Flathead Tribal Council, it
appears that the Indians were never satisfied with the appraisal completed in
1937 and in addition it was the conclusion of this body that the Indian Reor=
ganization Act and the Flathead charter and constitution prevented the disposal
of lands belonging to the Tribe, The Tribal Council has been strongly of the
opinion that the title to the lands should be retained in the Trite, that the
Government should compensate them for past damages and that a higher value
should be established for the reservoir and camp sites taken, It was stated
on numerous occasions that the tribes should receive an annual rental for the
lands used for camp and mservoir sites the amount thereof to be based on a
higher appraised value than that determined bty the 1937 Committee, At a joint
meeting held in May 1946, attended by the commissioners of the three irrigation
districts, the Tribal Council and representatives of the Indian Service, it was
tentatively agreed that the appraised value, including the land occupied by the
Flathead pumps, should be $200,000, -In addition it was agreed that damages in
like amount should be paid to the tribes by reason of occupancy to June 30, 1946,



POYER REVENUES

The revenues accruing from the operation of the project's power system
have increased from a gross of $40,000 in the fiscal year 1932 to a gross of
$221,000 in 1945, Total gross sales for the 15~year period ending June 30,
1945 were 31,794,000, Costs of operation, maintenance and administration have
approximated $770,000 leaving a balance before depreciation of $1,024,000,
Depreciation has been computed to amount to $313,000 leaving a net income of
about $711,000, The following statement shows these.data by fiscal years,

Table 14, Financial Statement - Power System, Fiscal Years 1931 to 1945
Inclusive,

Flathead Irrigation Project, Montana

FISCAL | ~  SALES OPERATICN & ADMINISTRATION| NET REVENUE  |DEPRECIATION | NET INCQME
YEAR MAFNTENANCE COSTS BEFORE

- __COSTS DEPRECIATION

1931 {§  1,449.08 {§ ——w $ — $ 1,449.08 |§ —— $ 1,440.08
1932 40,043,933 28,960,19 553,12 10,530,62 55242,32 5,288,30
1933 . 54,233,58 43,309,107 2,008.85 84915056 11,206,046 2,290.90 0/
1934 61,261,97 25,714,95 694030 34,842,072 12,147406 22,695.66 .
1935 " B7,978481 34,634.84 1,077,482 32,266,015 12,685,80 19,580,35
1936 - 84,117,34 34,588,08 1,622,74 47,906,452 13,092070 34,806,862
1937 111,402,28 42,320,059 2,200,75 66.879094 13,893.96 52,985.28
1938 136,167.65 42,590473 2,043.68 91,533.24 14,788,36 76,744 488
1939 144,682.74 44,950.86 1,049,22 98,682466 15,397,94 83,284.72
lg40 159,289,33 63,882,053 1,732.85 93,673485 25,072453 68,601 542
1941 177,142054 53,601 ,82 2,348,03 121,192.69 35,310,685 85,882.04
1942 182,766,048 81,845,04 5,993,027 94,928,171 36,734078 58,193.39
1943 | " 164,967.22 94,338,684 | 7,817,717 62,810,081 385022465 24,788,16
1944 187,673405 T4,115043 5,75643 107,801,010 39,213,52 68,587,567
1945 221,145,80 70,200,114 17 150,945,469 40,533.42 110,412,217

| 81,794,311,80 | $735,052.98 | § 34,899.83 |§ 1,024,358.99 | 3!3,349.!52/ $ 711,009.84

9/ DEFICIT

_I/ NOT AVAILABLE
2/ THE AMOUNTS SET UP FOR DEPRECIATION BY FISCAL YEARS HAVE BEEN ESTIMATED TO A CERTAIN EXTENT, BUT
THE TOTAL AMOUNT 1S IN AGREEMENT WITH PROJECT RECORDS AND 1S ASSUMED TO BE NEARLY CORRECT,

PROJECT IMPROVEMENTS AND ESTIMATED COSTS

Construction of the Flathead Irrigation Project was begun more than 35
 Jears ago and many of the original structures, the ma jority of which are in a
bad state of repair, are still in use, Listed below are seven items with a

brief justification for each, the first four of which are exceedingly im-
portant, The remaining three items may be placed in a deferred group although

all are essential to the most successful operation of the project,
1, Project Buildings - $65,000,

The crowded condition of office and filing space at project head-
quarters, and inadequate repair shops, equipment sheds, employees!
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quarters, etc,, make necessary an immediate and continuing program
of modernization, replacement and construction of new facilities,
Enlargement of the project office and repair shops will require the
expenditure of 325,000 in the first year, followed by an annual
expenditure of at least 510,000 a year for four years, to complete

' the modernization program,

Hydrography, $25,000

Immediate construction of new gaging stations and the repair or

replacement of damaged or obsolete installations is necessary in

order to resume a program designed to obtain necessary records of
water -supply and water use, Surveys can be started and a few
structures placed the first year with the balance programmed in

the succeeding two years for a total expenditure of $25,000,

lateral Betterments, $600,000,

A majority of the existing structures on the Flathead Project
are from 20 to 35 years old, Concrete structures and linings

-are failing and many timber structures have rotted away, Canals

constructed by old time methods should be straightened to reduce
transportation losses, Banks have sloughed to a point where the
freeboard is inadequate and they must be raised and leveled to
permit travel along the banks and to facilitate the operation of
ditch-cleaning equipment, Both steel and timber flumes, many of
them now practically wnusable after 25 years or more of service,
can in many cases be economically repldiced with earth fills,
thereby increasing the efficiency of water transportation, Upper
bagin structures, subject to rigorous weather conditions, have
deteriocated to the point where the pert¢entage of recovery of the
precious runoff is decreasing annually, One failure that occurred
in June 1945 caused the loss of hundreds of acre-feet of water,
An expenditure of at least $5,000 will be required to repair this
break, Over 1,000 miles of canals and laterals are imvolved in
the rehabilitation program, Certain stretches of canal may cost
$10,000 or more per miles for repairs, It is estimated that the
average cost of canal and lateral betterment will be about $600

per mile,

Mission MH" Canal, $15,000,

A small, isolated irrigated area around the Flathead Agency is
served by a canal diverting from Mission Creek, The broken
country traversed by the canal is made up chiefly of the unstable
lacustrine silts, Earth canal sections and flumes along steep
slopes, and inverted siphons through badly troken ground make
this canal extremely precarious and costly, Because improvement
of this canal would be very difficult, if not impossible, it is
believed that it should be abandoned and that an electrically
driven pump should be installed just above the irrigated area,
to deliver water directly from Mission Creek,
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Participation by the Agency has been discussed with the
Superintendent and some cooperative agreement appears possible,

S, Miscellaneous Surveys, $25,000,

Improvement of the existing system and development of additional
water supplies will require extensive surveys, Storage sites are
knowvm to exist but have not been surveyed to the point of feasi=-
bility determination, One crew can well be used for the next three
years to carry on this investigation,

6, Reservoir Enlargements, $635,000

Probably the most important proposal for improving the Flathead
Project is the development of addibional storage, Mission and
Y¥cDonald dams can be raised to increase those reservoir capacities
by about 40,000 acre~feet at an estimated cost of $625,000, or
about $15,00 per acre-foot, This increase in storage capacity
would be of immense value to the project in stabilizing its water
suwply ard impounding water that would otherwise escape, Other
minor enlargements proposed would cost $10,000,

7, Drainage, $125,000,

As is natural in an irrigation project such as Flathead, seepage
and drainage problems are becoming increasingly acute, The esti-
mate of $1R5,000 is made without adequate surveys and with the
knowledge that deferment of the program might well double or treble

. this figure in a short time,

GENERAL ECONOMIC CONDITIONS

The lower Flathead valley is an agricultural area typical of the northen
intermountain region, The principal source of income is from agriculture with
livestock the most important enterprise, The production of dairy products is
particularly important, There are no specialty crops except sugar beets and
potatoes, In 1945 these two crops utilized about 3 per cent of the irrigated
acreage and yielded 14 per cent of the gross crop income, Sugar beets have to
be transported 35 or more miles to a sugar factory in Missoula, Montana for
processing, Consequently, beets are grown only on those areas best adapted
to their production, It is entirely possible that eventually a sufficient
acreage will be grown in the project area to justify the establishment of a
factory on the project, but this may be in the distant future, Potatoes have
been rather profitably grown during some years and on some soils, but the
enterprise is not a common one,

The Flathead Irrigation Project is somewhat handicapped because of its
location with respect to large markets, Bulky crops cannot be profitably
shipped to other than Spokane, Washington and other nearby points, Spokane is
undoubtedly the most important outlet for both crops and livestock produced on
the project, When irrigation is further developed in the Pacific Northwest
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region there will be a greater volume of agricultural products produced for
sale in that general area, As.a consequence the Flathead Progect Jandowners
will suffer because proposed new irrigation projects will be in a position to
supply fully most of the needs of the markets to which Flathead products now
g0, It is possible there will always be a place for dairy products and
certain other enterprises but unless some specialty crop can be developed, it
is doubtful that the Flathead Irrigation Project will progress as rapidly as
many hope ard anticipate,

Practically 75 per cent of the non-Indian owned tracts are operated by
owners or owners renting additional land, A large percentage of the Indian-
owned land, however, is leased to non~Indian operators and no doubt will
continue to be for some time, The Flathead Indian Agency and Tribal Council
have devised a program, however, wherein plans for full utilization of all
Indian-~-owned land by Indians is outlined,

, The Flathead Indian Reservation was opened to white settlement in 1810,
The land was disposed of by the lottery method and many of the first settlers
knew little about agriculture, Although construction of the Flathead Irriga-
tion Project system was begun in 1909, progress was slow and only a relatively
small quantity of the water that had been promised for irrigation was made
available until the Flathead pumps were installed, Up to 1928 only about 30
per cent of the potential irrigable acreage was actually irrigated, In 1928
Congress began making funds available in adequate amounts to carry on a
comprehensive construction program ard agricultural development followed
construction of irrigation works, The acreage irrigated increased rapidly,
beginning in the early 1930's,

. An analysis of data pertaining to crop production on the project shows
that in 1917 and 1918 alfalfa and irrigated pasture accounted for only atout
15 per cent of the total crop acreage, Wheat and oats represented about 70
per cent of the irrigated acreage at that time, By 1928 about 60 per cent of
the crop acreage was devoted to alfalfa production and pasture, while 15 per
cent was devoted to the production of wheat and cats, Since l§28 the relative
percentage of irrigated land devoted to alfalfa, irrigated pasture and the
small grains, including oats, wheat and barley, has varied only slightly from
year to year,

The production of livestock and livestock products has shown a phenomenal
increase since 1917, In that year there were 3,000 head of cattle, 2,000 head
of hogs and 100 head of sheep on project farms, In 1928 cattle numbers had
increased to mare than 10,000,hogs to 9,000, and sheep to 6,000, 1In 1944 there
were reported to be 32,000 head of cattle, 12,000 head of hogs and 8,600 head
of sheep on farms in the project, Of the 32,000 head of cattle on farms over
55 per cent were dairy cattle, These data supply evidence to show that
agricultural economy of the region shifted from the growing of small grains in
the early stages of project development to the production of crops needed for
livestock, The increase in numbers of livestock on project farms has been
gradual and continuous, Except for a relatively small percentage of the total
project acreage that may be used for the production of the more intensive type
of crops such as sugar beets and potatoes, it appeared that the production of
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livestock and livestock products is basic to the success of agricultural
endeavor on the Flathead Project, Most farms on the project are too small
to constitute an economic farm unit for a livestock type of farming, How-
ever, the more progressive and experienced farmers are obtaining control of
land sufficient to provide economic farm units,

The policy adopted in making allotments to Indians of 80 irrigable
acres followed by the establishment of farm units as provided by the Act of
June 23, 1210 and July 17, 1914 (36 Stat, 592; 38 Stat, 510) which were
mostly 40 and 80 acres in size, has affected and continues to influence, the
size of farms operated on the project, In 1935 approximately 25 per cent of
project farms were 40 acres in size and about 35 per cent consisted of 80
acre tracts, While marked changes have occurred in recent years with respect
to the irrigable acres handled per operator it is estimated that approximately
S0 per cent of the farms operated are too small to constitute economic units,

_°An analysis made of individual crop reports in 1940 shows that the 2150

farms in the project were combined under the operation of about 1300 entre-
preneurs, The irend in combination of farms under owners renting additional
land and tenant operations was accelerated during the war and it is probable
that small farm operation and/or development will not again occur to a marked
extent,

Chart II has been prepared which shows the distribution of irrigable
acreage per operator and the average size of farm for each size group on the
project,

Chart II - Farms Grouped on Basis of Acreage Irrigated Showing Average Size
of Farm in 1940,
Flathead Irrigation Project, Montana

Acres Irrigated Percent of Per cent Average size of farm
o farms
Under 40 35 48 acres
40 to 79 39 ‘EZZZ%?ZZZZZZ%%? 90 acres
80 to 119 13 ) 149 acres
120 to 159 7 185 2cres
160 to 199 3 % 245 acres
ZOO‘énd over 3 E} 354 acres

Table 15 has been prepared to show the trend in crop ylelds per acre
on the Flathead Irrigation Project from 1934 to 1945, It will be observed
from the data contained in this table that yields of alfalfa hay, clover hay,
sugar beets and peas have tended to decline, while apparently the yields of
small grains have increased and potato yields have not changed materially in
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the 1R-year period. TYields of all crops, however, are relatively low, a con-
dition no doubt caused by mineral deficiencies in the soils, particularly
phosphorous, In several acres on the project stands of legumlnous crops have
about run out and new stands are difficult to obtain.

Table 15 — Trend in Crop Yields Per Acre 1934-1945
Flathead Irrigation Project, Montana

Year | Alfalfa| Clover| Potatoes | Sugar | Wheat | Cats { Barley | Peas

Hay Hay Beets N

Ton Ton | Bu, Ton Bu, Bu. }  Pu, Bu,
1924 | 2,06 { 1,63 123,60 12,38 | 19,50 | 37,50f k5,20 17,90
935} 1,87 1,39 { 1R1,20 | 10.18 | 18,70 | 33,30f R4,50| 19.80
1936 : 2,07 | 1,46 | 134,20 | 10,37 | 20,30 | 34,50{ 27.80| 16,80
1937 . 1,76 | 1.k4 114,20 8.38 | 18,30 | 31,90 26,00} 15,30
1938 | 1,84 | 1,10 118,60 9,92 | 20,30 | 39,90 29,80 18,70
1939 | 1,86 1,37 121,00 10,04 | 20,00 | 35,80 31,20 21,50
1940 1,04 1,25 1€R.90 11,72 | 18,10 | 34,80| 28,30| 18,70
1941 1,78 1,24 167,60 10,41 | 20,50 | 40,40| 35,00 13,40
1942 ¢ 1,99 1,37 105,90 10,60 | 27,50 | 49,50 37,50| 13,80
1943} 1,91 1,31 118,00 8,58 | 25,40 | 43,00 31,40| 17,00
1944 1.43 1,26 128,30 8,79 | 23,10 | 38,50 31,30 14,70
lo45% 1,76 1,16 | 124,00 9.79 | 3,40 | 43,70| 30,00 14,40

Table 16 - Index of Crop Yields 1/ for Various Subdivisions
and Parts of the Project.
Flathead Irrigation Project, Montana

Year} The Mission Valley Division Jocko | Camas

Project| Mission| Pablo - Post Div, | Div,

i Post Moiese

19341 109 | 100 | 104 | 106 123 98 142
1935} 101 102 97 89 108 | 94 132
1938 1086 101 | 103 109 110 84 128
1937 24 8 | 97 79 100 92 116
1938 101 90 101 102 106 9 120
1939 99 a9 0 04 111 95 104
1840| 103 91 113 96 111 81 98
1941 97 92 109 98 105 89 70
19421 111 101 111 123 119 85 121
1043 106 100 107 110 103 88 120
1944 89 98 79 95 87 82 101
1945] 100 101 - 104 - 102 102 ¢+ 82 95

1/ Yields of 10 major crops from 1935 to 1941 = 100
Yields per acre:- Alfalfa hay, 1,87 tons; Alfalfa Seed,
83 1lbs,; Clover hay, 1.R8 tons; Clover seed, 143 lbs, ;
Grass hay, 1,27 tons; Sugar beets, 10,40 tons; Rarley,
29,56 bu,; Oats, 35,99 bu,; Wheat, 19,58 bu,; Peas,
17,33 bu.
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Table 16 has been prepared to show an index of crop yields for various
subdivisions and parts of the project from 1934 to 1945, In thig table yields
of ten major crops grown on the project from 1935 to 1941, inclusive, equals
100, It will be observed from these data that relative yields of crops in the
Camas area are high when compared with the remainder of the project, Water
supplies have been low in this part of the project during most years but this
has been offset to some extent by the fine quality of the soils used for crop
production, By contrast the yields in the Jocko area are relatively low,
Water supplies are adequate in the Jocko area during most years, but the
gravelly character of the soil prevents operators from obtaining high yields
of crops, By comparison the Mission area of the Mission Valley Division has
produced relatively low yields of crops during the past 12 years, while the
Moiese area on the other hand has produced relatively good yields of crops,
The Moiese subdivision while having a considerable area of gravelly soils,
has a relatively long growing season and adequate water supply, Ilands in the
Post and Pablo subdivisions have -produced near average yields during most years,

As shown by Chart III the acreage irrigated on the Flathead Project has
increased rather steadily since 1934, During the period an increase of approx-—
imately 40 per cent is shown, The increase in acreage irrigated has been
constant except in 1942 when, because of war conditions, considerable land in
the project was not operated, Shown also in Chart III is the trend of crop
vields, While the change is not so pronounced as in acreage irrigated, the
trend has been dowrmard since 1934 and in 1945 was about 91 per cent of the
1934 average, This indicates that as the project irrigable acreage is in-
creased, the poorer quality lands are brought under irrigation, This state-
ment is proven by the fact that when uniform prices are assumed, the total
value of crop production on the project has not changed materially since
1934,

Contrary to the ideas expressed by many that the agricultural land
regources of the Flathead Irrigation Project will support an appreciable
increase in farm population, data are shown in Chart IV which indicate
that while the number of farms has increased somewhat since 1931, the
number of workers engaged in agriculture has decreased since 1926, This
has no doubt resulted from the fact that the efficiency of farm workers
has been materially increased by the utilization of power machinery in
agricultural production, Proof of this statement is definitely brought out
in Chart V, where the change in irrigated acres per farm worker is shown to
have increased 65 per cent from 1931 to 1945, On the same chart there is
a curve which shows that the value of crops produced per irrigated acre
after being adjusted for price changes, has steadily decreased on the pro-
Ject since 1934, The conclusions to be reached from these data are these:
Farmers on the project are operating larger acreage,per farm worker than
was true in 1931; the value of crops produced per man has increased, while
the value of crops produced per acre has decreased, The trend in this
direction will probably continue and particularly so until the value of
. farm labor is more nearly comparable to the value of other factors of pro-
duction,

As stated in other sections of this report, conditions among farmers on
the Flathead Project were exceedingly serious from 1930 to 1939, The
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exchange value of the crops produced by Flathead Project farmers was re-
latively low, Mortgage indebtedness increased greatly during the period
and tax delinquency was at a high level, (See Chart VI) With the changes
brought about by virtue of a higher exchange value of crops produced and
consequently a higher production value per man, delinquent taxes were paid
and mortgage indebtedness appreciably decreased in the period from 1940 to
1945, 1In 1946 economic conditions on the Flathead Project are favorable,
but there exists a tendency on the part of the more progressive farmers to
sense the fact that the more favorable years for agricultural producers
have passed and for the next several years economic conditions may be much
less favorable, Many who experienced different economic conditions on the
pProject than exists at present,have prepared themselves for -changes and are
in strong enough financial condition to withstand periods when exchange
values of farm products are much less favorable than at present,

Chart III. Percentage of Changes in Acreage Irrigated and Changes in Yields
of Crops = 1934-1945, 1934 - Base Year., Flathead Irrigation Project, Mont,
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Chart IV = Number of larms Cperated and Number of Workers Engaged in Ag
culture, 1931 to 1845, Inclusive, Flathead Irrigation Project, Montana
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Chart V., - Trend in Irrigated Acres Cperated per. Farm Worker and Value of
Crops Produced per Irrigated Acre, 1931 to 1945 Inclusive,
Flathead Irrigation Proiject, Montapa
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Chart YI: Lake Coun’ry Moniana Tax Delmquency
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REIMBURSABIE CONSTRUCTION CHARGES

While details of the cost of various features of the project are con-
tained in the section entitled Y"Analysis of Accounts Pertaining to the
Flathead Irrigation Project and Power System, Montana," it is important
that the reimbursable construction cost of irrigation and power systems be
shown separately and computations made as to the reimbursable construction
cost per acre within the various divisions of the project, Table 17 has been
prepared for this purpose and shows in sumary form the essential data,

Table 17, Reimbursable Construction Cost of the Irrigation and Power Systems
by Divisions to June 30, 1945, ' ‘
Flathead Irrigation Project, Montana

Reimbursable Construction Cost Migsion Camas Jocko

: Valley Division Division
. ' V Division
Irrigation Works $6,566,645,94 |$1,326,307,37 [$622,473,12
Pro-rata Share, Reimbursable Con-

struction Cost = Power System 620,742,75 125,375,37| 58,842,16
Pro rata Share - Administration

Cost, Irrigation and Power 114,161,06 23,057,84! 10,821,69
Undistributed Operation and

Maintenance Cost 255,173,70 58,886,14| 42,518,49
less Amount Received from Rocky :

Mountain Power Co, for Govermment!s

Investment in Newell Tunnel, 1/ RE 78,414,17| RE 15,837,.81|RE 7,433,113
Total Reimbursable Construction Cost | $7,478,309,28|$1,517,788,91|8727,222,33
Reimbursable Cost per Acre $ 66,97 (8 115,25(8 54,41

1/ The sum of $101,685,11 paid by the Rocky Mountain Power Company for the .

. Government's investment in the Newell Tunnell, was covered into the Treasury
during fiscal year 1931, The deposit was made to the account “Construction -
Charges, Flathead Irrigation Project, Montana,® Although the $101,685,11
has been shown as a reverse entry in the above table, project records do not
reflect the collection or deposit of this amount,

Total reimbursable construction cost of the project, allowing for payment
made by the Rocky Mountain Power Company for the Govermment's investment in
Newell Tunnel,is $9,7R3,320,52, Reimbursable cost, based on a total of 138,195
acres is $66,97 per acre in the Mission Valley Division; $115,25 per acre in the
Camas Division and $54.41 per acre in the Jocko Division, Except in the Jocko
Division, the reimbursable construction cost per acre is in excess of the
charges that will be reimbursed by the lands included in the project, under
terms of existing contracts with irrigation districts, This provision applies
only to non~I,dian owned land, Presumably no limitations of cost have been —

egtablished for Indian-owned land in the project,

CONSTRUCTION CHARGE REPAYMENTS AND FARM ORGANIZATION

The ability of Flathead Project farmers to repay irrigation construction
charges is dependent upon a number of factors, most important of which are:
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(1) Prices of farm preducts and thas relationship between farm prices and come
modities and services bought by farmers; (2) size of farm; (3) the acreags it
is possible to irrigate; (4) intensity of farm operations; (5) fertility of
soil and yield of crops; (6) productiveness of livestock; (7) quantity of water
available; and (8) managerial ability of the operator,

The Flathead Project area is located in a climatic zone where crop selec=
tion is limited because of the short growing season, At St, Ignatius the
average length of growing season is 125 days; mumber of heat units during this
pericd is about {732, and seascnal rainfall is about 8 inches per annum, This
combination of climatic factors permits the production of short season crops
only. Small grains do well and wheat will often yield a crop without the
application of irrigation water, Alfalfa, clover, peas and sugar beets do
fairly well but corn production is limited to areas of lowest elevation, Native
grasses can be pastured for about five months while some grass mixtures that
do well can be pastured for about five and one=half months,

Efficiency in the use of labor is affected by the selection and combina-
tion of enterprises, Iland is the prime requigite with crop farming, Moreover,
in a crop system of farming, demands for labor are heavy during the growing
season but extremely light during the winter months, It follows, therefore,
that some degree of balance in labor use can be obtained by incorporating
livestock into the farm plan, In the livestock enterprise capital and labor
are the factors of most importance, To be successful with the livestock en=
terprises constant attention is required, and a dairy herd, if included,
allows for little or no variation in the timing of labor operations, The
best distribution of labor can be attained with a combination of crop pro-
duction and the feeding of cattle or sheep during the winter months,

Amount of land required to utilize fully the labor and equipment avail-
able depends upon whether intensive or extensive operations are followed,
The production of small grains is an extensive operation while sugar beet
growing constitutes an intensive type in the Flathead country, Alfalfa and
clover for hay require more labor per acre than the small grains but are
considered extensive types of crops,

In the feeding of livestock, only a small area of land is required,
If, however, the enterprise is linked with the production of livestock, the
necessity for pasture or relatively large areas of grazing land becomes
imperative, However, growth of animals may be maintained and finish secured
in dry lot, Provided feeds can be purchased at a price comparable with the
cost of production on the farm of the operator, there would be no necessity
or advantage in taking the additional risk of producing the feeds required,

To attain good balance between the factors of production, the selection
and combination of crops and livestock are essential considerations, The
acreage of irripable land available in relation to the total farm acreage
is directly correlated with the problem, in fact, it is one of the important
congiderations, Size of farm and the yields of crops are of major importance
in the production ‘of income with which to meet costs of operation, The live-
gstock enterprises, when incorporated into the farm plan, offer a desirable
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means of disposing of the crops produced, yield revenue throughout the year,
and provide a means of using labor regularly,

The most effective and scientific approach to a measurement of the
landowners' ability to pay irrigation charges is by use of the budget method,
“Farm budgets represent a systematized means of Presenting anticipated types
of farm organization and of estimating farm income and expenditures under
specified conditions,t ;/ In the preparation of budgets general over-all
results and averages are dispensed with and specific situations only are cone
sidered, In farm budget analyses it is necessary to keep in mind the limita=
tion of the factors of production and it must be realized that soil character—
istics, size of farm, labor requirements, the proportion of crop land to the
total farm acreage, capital outlay, or any number of other factors with which
an individual farm operator has to deal may require that one system be given
precedence over another although the plan chosen may not yield the highest
net income, In connection with the application of these factors the ability
of men to organize and manage a farm business differs greatly, :

The relatively high yields of crops used throughout this analysis are
based on the assumption that 1,75 acre-feet of water will be available to
each acre of land irrigated, This figure was arrived at after careful study
of soils, topography, and use of water on the many project farms and is the
average quantity required for 120,000 acres of the best quality land within the
exterior boundaries of the project., The use of greater quantities of water
might result in higher yields of crops, at least for a time, but any quantity
materially less than 1,75 acre~feet per acre would, on the average, act to
reduce the yield of certain crops such as alfalfa hay, pasture, and sugar beets,
Shortage of water during the late summer months cuts the yield of these crops
20 to 50 per cent, TFrom 1929 to 1944 there were only four years where the
water supply was adequate to deliver 1,74 acre-feet per acre or more,

- In the calculation of farm returns the price level which existed in
western Montana during 1941 was used., This was about 125 per cent of the
1909~1514 level, The price of farm commodities is of importance in the
determination of returns from farming, More important, however, is the
relationship between the price of farm products and the cost of labor SUP-
plies and commodities that farmers have to buy in the conduct of their
business, called for convenience, exchange value, In 1941 the exchange
value of farm products in general stood at 100, That is to say, while farm
product prices in western Montana were about 125 per cent above the 1509~
1914 level, the cost of commodities and service that farmers used stood at
about 125 per cent of the 1909~1914 level also.

In Table 18 the sale and inventory prices of crops and livestock are
shown along with the cost and rates for the principal expense items used
in the budget analyses, Attention is called to the relatively high price
for inventory purposes, for dairy cows and accompanying stock. The rates
of production assumed for all the livestock enterprises is relatively high
as compared with the average production on the project, To obtain good
production of meats or livestock products good stock must be well fed and
well managed, .

1/ San Joaquin Valley Water Investigation Report, Cctober 1944,
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- Table 18 ~ Prices of Farm Products as of October-November 1941 taken from Pro-
Ject Reports and From Publications, Division cf Crop & Livestock Estimates,

Helena, Montana,

Flathead Irrigation Project, Montana

Crops, Livestock Unit | Price Livestock and Products Unit | Price
arnd Products per per
Unit Unit

Alfalfa Hay Ton | & 7,00{| Dairy Cows (Inv,Purposes) |Head |$100,00

Barley Bu, .60}l Calves n 85,00

Wheat Bu, .851] Heifers 1l's & 50,00

Qats Bu, ,40|| Heifers 21s " 85,00

Sugar Beets Ton 8,00|| Horses n 100,00

Peas (dry) Bu, 1,70|| Feeder Cattle (purchase) Cwt, 7,00

Garden Acre | 80,00|| Feeder Cattle ( sales ) u 9,25

Silage Ton - 5,00|| Hogs . n 9,00

Butterfat Ib, .35!| Hens (Inv,Purposes) |Each .60

Bggs Doz, £ 30

Rates for Principal Items

Iten Unit | Cost Iten Unit Cost
per per
Unit Unit

Custom QOperations: Iabor Costs: .
Threshing Grain Bu, |$ .05 Hired Iabor, day or mo, Hour |$ .50
Threshing Peas Bu .10 Sugar Beets Contract Work |Acre 30,00
Feed Grinding Tewt™ w15

Items of Livestock Expense

Feed Purchased:

Dairy Concentrates Cwt $5,00|| Miscellaneous Expense per |Cow 2.00
Iaying Mash " 5,00 " ¥ per 100 [Hens 4,00
Hog Feed " 5,00 " " per |Sow 3,00
Chick Starter i 5,00 " n per |Horse|{ 10,00
Semi Solid Butterfat " 6,00 " Farm Exp:nse Acre 1,25
Grain " 1,00

Cotton Seed Meal 1 3,00

Building and Equipment Expense

Equipment Expense: Depreciation Rates:

Fuel,0il,Grease & Repairs: Tractor,Combine, Truck|$100 of Cost |$10,00
Tractor, 10-15 H,P. $ 0.30|| Farm Auto Farm Share 50,00
Auto,Annual Cost,Farm Share | 50,00|| General Farm Equip, |$100 of Cost| 7,00

Repairg per $100 of Cost Farm Buildings " 4,00
General Farm Equipment 3,00 || Farm Fences " 6,00
Well & Water Systems R,00|| Irrig. Structures " 4,00
Farm Bldgs, & Fences 1,00|| Well & Water System " 4,00
Trrigation Structures 1,00 || Other Expense:

Treble Super Phos, Ton 50,00
State & County Tax Per $100 val, 1,50
Twine Per Ib, 01D
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All budgets include items for miscellaneous expense amounting to 31,25
an acre and in addition a certain amount for each animal included in the farm
plan, These over-all charges are included to take care of items of minor
expense not otherwise provided for,

Costs included in the budget 