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Abstract:

This thesis analyzes the problem of maladjustment in the use of resources in Reclamation resulting
from restrictions imposed by the 160-acre limitation. It develops suggestive analyses of the problem
with respect to size of farms and shows what alternatives in size in various sites would accomplish in
terms of efficiency, income producing ability, and the family farm concept as a basis for legislative and
administrative decisions.

In developing the problem, a series of farm budgets were prepared. These show typical organizations,
output, and costs in relation to various land classes in four Reclamation study areas. The study areas are
the East Bench Unit, Greenfields Division, Huntley Project, and Heart Mountain Division.

Size of farm was the controlling variable, with net returns per acre and net hourly returns to farm
family labor and management the principal indicators of efficiency. Total net returns per acre and an
income goal of $3,000 were the measures of income producing ability.

The family farm concept was defined in terms of labor utilization.

In order to reflect the income producing ability of land, all crops, including pasture, were sold. For the
same reason, no livestock enterprises were utilized.

In terms of efficiency, income producing ability, and the family farm concept, the findings suggest a
farm size of 320 acres. At one extreme is the Huntley Project with a modal group of 240 acres while at
the other extreme is the East Bench Unit with a modal group of 480 acres.
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ABSTRACT

This thesis analyzes the problem of maladjustment in the use of
résources in Reéclamation resulting from restrictions imposed by the 160-
acre limitation. It develops suggestive analyses of the problem with
respect to size of farms and shows what alternativés in size in various
sites would accomplish in terms of efficiency, income producing ability,

and the family farm concept as a basls for legislative and administrative
decisions.

In developing the problem, a series of farm budgets were prepared.
These show typical organizations, output, and costs in relation to
various land classes in four Reclamation study areas. The study areas
are the East Bengh'Unit, Greenflelds D1v1s1on, Huntley PTOJect and
Heart Mountain Division.

Size of farm was the confrolling variable, with net returns per
acre and net hourly returns to farm family labor and management the
principal indicators of efficiency. Total net returns per acre and an
income goal of $3,000 were the measures of income producing ability.
The family farm concept was defined in terms of labor utilization.

"In order to reflect the income producing ability of land,’ all
crops, including pasture, were sold. For the same reason, no livestock
enterprises were utilized. R ’

In terms of efficiency, income producing ability, and the family
farm concept, the findings suggest a farm size of 320 acres. At one
extreme is the Huntley Project with a modal group of 240 acres while
at the other. extreme is the East Bench Uhit w1th a modal group of 480
acres.
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APPLICATION QF THE 160-ACRE LIMITATION IN THE
DEVELOPMENT AND OPERATION OF FIRMS ON IRRIGATION FROJECTS
I. INTRODUCTION

Earl L. Butz, Dean of Agriculture at Purdue University asks:
Will the peoplé who-man the farms of America be permitted‘to
share fully in the benefits growing.out of modern science
and technology, or must they live with a ceiling over oppor-
tunity imposed by governmental programs designed to maintain

small, 1neff1c1ent, often peasarnt type productlon and llv:Lng
units on the land? 1/

ThetPfobiem

.Settlers on'Re61amat;on projects have been and are experiencing
economic and social diffi-culties—'—diff-icult‘ie‘s.which a:c;e, at least in
part; due to the 1n1t1al \shortcomlngs of our land settlement policieés.
Any pollcy, or lack of one, Jmpinges dlrectly on the farm firms, and
through the firms it will result .in adjustments in irrigated agriculture.
For thie reason the Reciametien farm unit will become the primaryiunit
of study, both in appraising the effécts of these inétitutiOnai'st;muli
‘oh the’ iﬂdiVidUal ferm, and the aggregate effects on projects and
Reeclamation &as a whols. |

Mlthough the réservoirs end canals built by Reclamation are a

success in an engineéring sense and have creéated wealth in land,

1/ Barl L. Butz, United Press release; May 7, 1958.
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much less can be said of the economic.and social views which have
symbolized Reclamation. 2/

Ini#ially, it was assumed that the sole responsibility of
Reclamation was the construction of suppiy and distribution works and
that this in turn would be followed by successful seftlement:' Setfle—
ment was opened to»anyone. Terﬁs such as experience, éfficieﬁcy, and
capital reserve were as unfamiliar as was the practice of 1and—leveiing.
Suceess was méasured in terms of swegt and endurance. 3/

As #ime progressed, the necessary ingredients of higher ci&ili-
zation such as suitable homes, roads, and schools reduced the settler's
development capital to almost nil. This made it necessary for thé govern-

ment to instigate repeated amortizations and leniency acts in order to

bail the settler out of financial straits, 4/

Historical Setting
Colonial America was the setting for an oppressive land monopoly

thrust upon it by England. Characteristic of this English policy were

2/ Dorothy Lampen, Economic and Socisl Aspects_of Federsl Reclamation,
Baltimore; The John Hopkins Press, 1930, p. 5.

3/ Ibid. _ ,
4/ U. S. Statutes At Large XLIT, 4; XLIT, 489, 132; XLIL, 116.
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the remnants of the antiquated feudal sysﬁem including estates tilled
by indentured servants, primogenitune, and entail. 5/ The Crown
restricted westward emigration beyond the Alleghenies and disposed of
land in large estates. This in turn led to economic and social differ-
ences among the citizenry through development of a small landed gentry
and a large landless class--a class which was -the main support of the’
Revolutionary War and from whom originated the family farm philosophy.

Confiscation of the Tory éstates and vast domain of the Crown
within thé Colonies by the Colonial legislatures; together with agree;
ment that the lands west of the Alleghenies should be conmon Colonial
property, led to the breakdown of the large estates and cfeation of the
original Public Domain. &/ Tﬁis Public Domain could mean revenue for a
nearly bankrupt nation or a new way of life for the ﬁqvefty stricken

landless.

5/ The modern Anglo—American law of land derived from English Feudalism

© was éstablished after the Norman Conquest of 1066. Theoretically, the
king was the ultimate owner of all land; in practice, however, certain
land was held according to earlier custom--feudal tenants always held .
land of another to whom obligations were paid. With primogeniture,
the exclusive right of inheritarice belonged to the first born male
while through entail an estate was given to the donee and to his issue
or a class of his issue. As a result, alienation of the land out of
the prescribed line of succession was prevented.

6/ U. S. Department of Interior, Land Ownership Survey on Federal
Reclamation Projects, .- Bureau,of Reclamation, Washington; Govern—
‘ment Printing Office, 1933, pp. 64-65.
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At first the dominial policy of selling large units for compara-
tively high prices prevailed. This did not prove satisfactory, so in
1796 the alienation theory of selling in small plots and the 160-acre
ideas were conceived. This, too, prOVed'on}y half successful due to
the lack of repayment ability on the part of the landless. |

The Pre-emption Act of 1841 marked the end of the 0ld cOpservative
land policy and in it Congress recognized four important prinéiplesz 7/

1. Settiement of the public domain was more desirable than

revenue from its sale. _

2. The public domain should not fall into the hénds‘of those

already having sufficient land. -

3. The unéarned increment should be spread widely, i.e., the

principle of acreage limitation Waslembedded in American
lahd policy. |

Lo Prqtectioﬁ of the settlers was important and a "reasonable

time" for repayment was allowed.

A growing sentiment for widespread ownership of land by land
settlers was evidenhced by the many attempts at passage of bills.con-
taining many of the provisions later inecluded in the Homesfead Act of 3

1862, the Desert Land Act of 1877, and the Reclamation Act of 1902. 8/

7/ Ibid., p. 69.

8/ Gongressionaerécord, pasim., Vol. 35, Part 7, 57th Congress, 1st
Session, pp. 6678-79; see also pp. 1383-1386, 2218-222/, 2276-2285,
2381, 3812, 6669, 6674~6708, 6722-6779, 6794, 6892-6895, and 6977.
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The Homestead Act made bona fide residence a condition for obtain-
ing title; thereby supplanting the salés system—-the change from use of
.1and as a source of revenue to encouragement of homebuilding.' The
Desert Land Act marks the firstAattempt on the part of the‘Federai
Government to aid in the reclamation of arid land.

The last 30 years of the 19th Century was used to develop a
cpherent public mind on irrigation and was divided into 3 periods of
emphasis: 9/

1. Period of development by private enterprise--characterized

by encouragement of individuai effort with passage of the
first irrigation district law in Utah in 1865 as a means of
. financing irrigation development.

2. Period of state pontrol——characterized by passage of the Carey
Act in 1894 and its placing of public lands in amounts not to
exceed 1,000,000 acres, into the hands of certain states. For
their part in the transaction, the states were to cause the
lands to be settled, irrigated, and alportion of them culti-=: >
vated. |

3. Period of federal Reclamation--characterized by Federal control

and financed from a revolving fund set up initially from the
sale of public lands in 16 western states. Federal control

dates from passage of the Reclemation Act.

9/ Dorothy Lampen, op. cit., p. 20.
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In the 160-years during which the land policy of the United States
was formalized, these two‘basic principles evoivedi

1. Maximum number of settler ownership o@portunitiés on family-

éized'farms.

2.  Prevention of land speculation and land monopoly through a

policy which was designed to distribute the benefits of
Public Domain widely and which actually favored settlers
against speculators and monopolists of the day.

These fundamental principles have been reiterated time and time
again, not only through acts of general and special appliéaﬁion, but
also through statutory provisions, administrative rulings and opinions
of the official Solicitor and the courts. j_o_/ This basic principle
- of wide oﬁnership and prevention of speculation has beeh supported by
major'and minor political parties alike, by Republican and Demqcratic
congresses, and by many of our presidents. 11/ We even find a histori-

cal precedent in the history of the Roman Empire. The Gracchan reforms

10/ F. We Mondell, Congressional Record, Vol. 35, Part 7, 57th Congress,
1st Session, pp. 6678-79. The 160=acre limitation is the device
enacted by Congress to extend the historic American land policy to

the combination of land and water in the arid and semi-arid west.
See also pp. 1383-1386, 2218-2224, 227652285, 2381, 3812, 6669,
66746798, 6722-6779, 6794, 6892-6895, 6977.

11/ U. 8. Départment of Interior op, cit., p. 6é1. This is especially true
of presidents such as Thomas Jefferson, Abraham Lincoln and Theodore
Roosevelt who abolished relics of feudalism, and signed the Homestead
and Reclamation Acts, respectively.
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of 133-122 B.C. parallel the development in our land policy. Tiberious
Gracchus wanted economic and social reform that would bring the small

landowner farmer back to agriculture. 12/

Previous Work

Although scores of authors have written hundreds of volumes both
eulogizing the traditional 160-acre principle as a bulwark of our
democracy and bitterly denouncing it as contrary to.the American
tradition of free enterprise, 13/ none have managed to successfully
sharpen the issues with respect to evaluation under any given

circumstance. 14/

12/ Albert A. Trever, ;gtogx £ Ancient Civilization, New York; Harcourt,
Brace and Company, 1939, pp. 155-170. :

13/ See, for example, Paul S. Taylor, The 160-Acre Water Lgmgtgtgon and
_ the Water Resources Commission, The Western Politicdl Quarterly, Vol.
ITT, No. 3, September 1950, pp. 435-449; 'see also F. W. Mondell, :
Congress1onal Record, op.-cit.
Paul S. Taylor, The Excess.Land. Law: Legislative Erosion of Public
Policy, Reprint, Vol.. 30, No. .4, Rocky Mountain Law Review, June

1958, pp. 1-35.
U. S. Congress, Senate, Subcommittee on Irrlgatlon and Reclamation
of the Committee on Interior and Insular Affairs, Acreage Limitation
Review, Senate Reports 1425, 2541 and 3448, 85th Congress, 24 Session,
Washington; .Government Printing Office, 1958.
Angus McDonald, One Hundred and Sixty Acres of Water, the Story of the
Antimonopoly Law, Public. Affairs. Institute, Washington, 1958.

14/ U. S, Congress, Senate, Subcommittee on Irrigation and Reclamation of
the Committee on Interior and Insular Affairs, op. cit.; see also
California Legislature, Joint Committee on Water Problems, Transcript

of Hearing of 160-Acre Limitation, February 19, 1947, Sacramento.
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The greatest part of the work done to date avoids the.essential'
economic problems and has dealt largely with limited ownership and its
economic and social problems concerned with the distribution of the
unearned increment in land values created by Federal Reclamation.

Generally the writings do not_disﬁinguish between (1) the extent'
of ownership units as compared ta operating ﬁnits on Federal projects,
(2) the extent to which operating units on these projects actually
ere limited to ownership units, (3) the tenure situétion-including
extent of absentee ownership and effects thereof in regard to cropping
practices and conservation; {4) the effect of the law in relation to
efficiency and organization of the individual farm firm and, finally {5)
the édjusfﬁents needed in the institutions that limit the developmént |
of efficient and adequately-sized farms on irrigation projects. These
are the essential problems as regards to the 160~acre rule.

Although many of the authors have'attemptéd to present scientific
studies in regard to the myriads of facets concerning the 160-acre rule,
>mdst fail to retain objectivity in their analyses. The result seems to
be a trend toward either business or‘social objectives, with subjectivity

reflecting the writers' biases.

Research Problem

The fact that settlers on Reclamation Projects are having serious

economic ahd social difficulties gives rise to the question of whether
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or not these problems are, in part, due to some deficiency in Reclamation
law.

We can conclude that the basic philosophy behind Reclamation is to
provide as many family farms as is possible. Essential to this philoso-
phy is a definition of the family farm and statement of the 160-acre
Timitation.

Family farm: The family farm may be defined as one for which

the prineiple source of labor is the farm family, and one

which is of sufficient size and productivity to pay expenses,

including food and shelter, medical care, education and

recreation, and permit the accumulation of a reserve sufficient

to meet the needs of old age. 15/

Reclamation has not, howéver,'accomplished the ends embodied within
the foregoing definition. It has, on the other hand, tended to ascribe
to the maximization of settler. rnumbers. This is reflected in thg
establishment of a system of farms which yield minimum rates of return
to farm fésources, especially to operator, family management, and
labor. 16/

160-acre limitation: No right to the use of water for land

in private ownership shall be sold for a tract exceeding 160

acres to any one landowner, and no such sale shall be made
to any owner unless he beian actual bona fide resident on

7

15/ Sherman E. Johnson, et al., Managing a Farm, New York; D. Van
Nostrand Co., Inc., 1946, p 23.

16/ Anonymous, Size of Farms on Federal Réc;amgtlon'PrOJects,
(Agricultural Research Service, Urited States Department of

Agriculture) December 1957 (dittoed), p. 5.
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such lana, er occupant:thereof residing in the nelghborhood

of said land, and no such right shall permanently attach

until all payments therefore are made. 17/

We must keep in mind that when the proposal ﬁas'edopted'to develop
the semi-arid West, Congress used the rules that had evolved for the
settlement of the humid Fast., These rules, especially the idea of the
160-acre limitation‘which was conceived in 1796 by:Congressman Findley
of Pennsyivania, were quite arpropriate to implement the'prineiples of
our land policy.dnring our early agriculture. They Tack, however, the
flexibility needed to adjust to differing1environmental conditions, |

technological change and changes in demand.

Objectives

The general objectives of this-study are:.

1._ To summarize the trends and problems with respeéct to sizés )
of farms and their relation to the'object;ves of réclamation.

2. To show the economic characteristics of alternative sizes in
various sites.

Specific objectives are:

1, To show why the limitation was imposed--iHy 160 acres.

2. To show how the law has been interpreted and administered

and how it applies today.

17/ U S, Department of Interior, Bureau of Reclamation, Federal

glgmgtgon Laws_Annotated, 2nd Edition, Washington; Government
Pridting Offlce, 1947, p. 53.
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To show what exceptions héve,been_established by congressional
action and upon what circﬁmstanéés thej were based.
To show the effect bf.the application of the law in relation

to efficiency and Srganizétion of the individual firm.

To make recommendations for ddjustments in the institutions

that 1limit the development on irrigation projects of farms

that. would be -efficient and produce adequate income.




IT. ANALYSTS OF RECLAMATION ACT
When the Reclamation Agt was passed in 1902, it stressed limitation
"~ of land ﬁonopoly thirough {1) promotion of familyﬁsizéd farms owned and
obérated by the individual farmer, and {2) prévention of land specu-

lation. 1/

E@joﬁ Weaknesses

The Reclémation Act was based upon arguments which.emphasized thé
importance of'homebuidling, conservation, énd rélief of congested areas--
‘matters involving social rather than edonémic ends. TFailure to provide
for differences that exist betwéen projects associated with site such as
growing season, basic soil materiéls, location with réspect to markets,
and other factors that determine production levels, costs and aiternatives
or even the differences in productivity of various sites within projects,
has led to social as well as économic distress within Reclamation.
Failure to anticipate the necessity of increased cash requirements (due
fo technological change) for farm operation and family living has

increased this distress., Furtheér, unavailability of capital through

1/ F. W. Mondell, Congressional Record, op. cit., the seécond aim was of
major importance due to the landed monopoliés which flourished in the
western United States during the latter part of the 19th century. The
policy was designed to distribute the benefits of public domain widely
by actually favoring settlers against speculators and monopolists of
the day.
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credit sources to small units in newly developed or ﬁigh—ris£ areas 2/
stresses the need for introdﬁcing flexibility into réclamaéioh law.
The politically popular méﬁive for perpetuation of the 160-acre

rule manifests itself diréétiy in the necessity of “seiling" a Recla—
mation pfojéct to Congress. 3/ The traditionél logic used in cohvincing
the House of Represehtatives in order to réceive appropriations is to
{1) stress creation of the maximum number of settler opportunities, and
(2) stress the accepfed'principle'pf spreadiﬁg the unearned increment
created by Reclamation as widely as pbssible—-heﬁde, the stress on the
traditional 160-acre rule by our lawmakers.

Firmness of principle with flexibility to allow adjustment to changing
COndifiogs was the intent of the legisiatdrs in paésage of the Reclamation

Act as evidenced by Congressional hearings. L/

.2/ U. 8. Congress, Senate Commlttee on Interlor and Insular Affairs,
Senate Report 1482, 85th Congress, st Session, Washington; Govern-
‘ment Printing Office, 1957.

3/ The 17 western Reclamation states have strength in the Senate with
representatlon totaling 34 of the 96 members. -Appropriations
orlglnate in the House of Representatlves, however, wherein the
Reclamatlon states are weak. : :

/ F. W. Mondell, o 01t ., P. 6679. In quoting Président Roosevelt,
Mr. Mondell shows that there should be adjustment possibilities in
the Reclamation Act, i.e:, flex1b111ty
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jor P i ts

Section 3 of the Reclamation Act specifies that each entry must not
be less than 40 nor more than 160 acrés. It also provides that the commu-
"tation provisions (substitution of money payment for usual work and
resident requirements) of the Homestead Laws shall not apply to entries
made hereunder. j/

Section 4 provides that when the Secretary determines that an
irrigation project is practicable, he mugt eétablish the area per entry
at such acreage within the above limits as he considers necessary for
the support of a family. &/ y

Interpretation of section 5 prdvidés‘that aftér_establishing the
initial farm unit it is necéssafy to relinquish that part of the farm
which is in excess of one farm uniﬁo 7/ Department decisions of the
Secretary of Interior permitted'é husband who wés forced to relinquish
that portion of his holding in excess of one farm unit to assignh a

portion of that farm to his wife. 8/

5/ U. S. Department of Tnteérior, Bureau of Reclemation, Federsal Recla-
mation Laws Annotated, op. cit., pp. 16-77.
6/ Ibid., p. 40.

7/ Instructions of the Acting Secretary, August 5, 1904, 33 L.D. 7159.

8/ Case of.Sadie Hawley, 1914, 43 L.D. 364.
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S eét.Le' tio

In 1912 the Secretary of Interior was authorized by Congress to
issue a patent to a settler upon complétion of the residence, recla-
mation and cultivation requireménts,'and payments then due. 9/ This
was an improvement in Reclamation Law bécause it allowed an entryman to
mortgage his land for credit purposes, thereby removing an inhibiting
hardship. 'The'settler, however, was still-limited to 160 acres.

Section 46 of thg Ompibus Adjusfment Act of 1926 requires contracts
with irrigation districts to provide that irriéaﬁle lands held in
-private bwneréhip by any one owner in excess of 160 irrigable acres shall
not receive water unless the owner shall execute a contract for sale of
the excess acreage. 10/ By its very nature,_such:a contract nécessgrily
imposes a jointfliability'on all the landowners of a district. Payment
in full of the joint obligation assumed by the district would be essential
to effect freeing the excéss land from limitation restrictions. Should
the owner who has contracted with the irrigation distric% fail to sell
the excess land within the preécfibed time limit of one year, the Secretary
.of InteriSr is given power of attorney to sell the excess land at the

appraised value,

9/ U. S. Department of Interior, Bureau of Reclamation, Federsgl Recla-
mation Lausiéggotgteg, cit.,-p. 150.

10/ Ibid.,pp. 318~19. This was one of the recommendations of the Fact
Finders Committee which was appointed by the Secretary of Interior:
in 1923 to study all aspects of Reclamation.
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On September 24, 1948, the Abting Commissioner transmitted a memo-
randum from the Chief Counsel of the Bureau of Reclamation stating that
it is possible for an individual landowner holding excess lands %o pay
in full construction charges administratively assignable to his holdings
and thus free the lands of acreage limitation. However, since the purpose
of Congress is controiling in determining meaning of a law, the Supreme
Court ruled that "the United States is neither bound nor estopped by acts
of its officers or agents in enﬁeriné into an arrangément or agreement
to do or cause to be done what the law does not sanction or permit." 11/
This ruling makes it very plain that where Congress has directed a
course of action, as in Section 46 of the Omgibus Adjustment Act of 1926,
the Secretary 1is boﬁnd to comply with that direction notwithstanding any
policy consideraﬁion motivated either by realism or idealism. 12/ There-
fore, the individual canndt release himself from thé excess lands iimi—
tation restrictions until payment in full of the joint obligation is

_assumed by the district as a whole.

11/ U. 8. - vs - C, I. Q., 335 U. 8. 106, 112 (1948).

12/ U. 8. Department of Interior, Office of the Solicitor, Solicitor's
" Opinion on Kings River Contract, Memorandum, Washington D. C.; July
10, 1957. '

Y [ ——re——
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Proposed Modification
The evolutionary process of introduqing flexibility into reclamation
law has been characterized by many attempts to place a greatér amount of
discretionary administrative power for setting size of farm into the hands
" of the Secretarj of Interior. The apparéﬁt disadvgntage.of flexibility in
this fofm Is that i% would increase the pressures exerted upon the Secretary
by outside interests. 13/

Exceptions and Modifications, and Gircumstances Thereto

1.

District, California)

Provides that the 160-acre 1imitation does not apply to 1ands
in the district now irrigatedvénd having a preéent water right. 14/
2. Colorado——Bié Thompson Project (Colorado)
Provides that the excess land proviéiéns are nat applicable to

lands having an irrigation water supply from sources other than a

13/ Public Officials often relieve outside pressures by poihting to a
statite in search of authority for action or inaction.

14/ Letter dated February 24, 1933 from the Secretary of the Interior,
' Ray Lyman Wilbur, to the Imperial Irrigation District, El Centro,
California. - '
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Federal Reclamation project and that theése Iands‘will receive a
éupplemental sﬁpply from the éolbrado-—Big Thomﬁson Project. 15/
3. Water Conservgtiog and Utilization Projects
Section 4 (e) (5) of this act grants authority to the Secretary
of Interior to "establish the size of farm units of irrigable lands
on each project in accordance with his findings of the area suf-
ficient in size for the support of a family on lands to be.irri— :
gated."
It further provides that "no water may be delivered to or for
more than the farm unit area of irrigable lands in the project
owned by a single landowner." 16/ Under this authorization farm
units have been established on the Eden Project, Wyoming, contain-
ing 200 irrigable acrés more or less, depending upon land classes.
4. Truckee River Storage Project (Nevada--Californis) and
5.  Humboldt Project (Nevada)
Provides -that excess land prdvisions are not applicable to lands

in Washoe County Water Conservation District, Nevada {irrigated from

—r

15/ U. S. Congress, Senate Report 4027, 75th Céngress, 3d Session; see
also Department of Interior Report dated June 6, 1938 and Public Law
665, 75th Congress, 3d Seéssion, June 16, 1938,

16/ U. 8. Congress, House Report 10122, 76th Congress, 3d Session, and
Tbid., House Report 2944, see also Public Law 848, 76th Congress,
3d Session, October 14, 1940. '
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Boca Reservoir), nor to lands in Pershing County Water Conservation
District, Neveda (irrigated from the Humboldt River Reservoir). 17/
San Luis Valley Project (Color
Provides that the excess land provisions are not applicable to
lands or to ownership of lands réceiving supplemental or a regulated
supply of water from the San Luis Valley Project, Colorado, provided
that in lieu of acreage limitations no landowner shall receivé a
supply greater in quéﬁtity than that reasonably necessary to
irrigate 480 acres of-land..lg/l
'Qﬂl Creek Ugﬁt ;MRBP; Wyomjhgk
Provides thét the éxcess land provisions are not applicable to
lands in the Owl Creek Unit, Missouri River Basin Project. 19/
Santa i- Project {Californi
Provides that Section 46 of the Omnibus quustment Act of May
25, 1926, which concerns contracg-for gale of excess..acreage, and

any other similar provision applicable to Santa Maria Project lands

17/ U. 8. Congress, Heuse Report 10543, see also Public Law 883, 76th

Congress, 3d Session, November 29, 1940.

18/ U. s. Congress, Senate Report 2610, 82nd Congress, 2d Session and

Senate Report 1594, 82nd Congress, 2d Session, May 12 1952,

19/ U. S. Congress, Senate Report 1790, 83rd Congréss, 2d Session,

July 12, 1954.
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does not apply so long as wéter utilized thereon is acquired by
punping from underground reéservoirs. 20/

9. Exqess lands acquired by foreclosure, eto.

Amended the previous prd&isions of Reclamation Law whereunder
properﬁy acquired by foreclésﬁ?e or other process of law, inherit-
ance, device, etc., could be held for only 2 years by extending
the permissible period during which such property can be held to
Syews.gv

10.:= Washoe Project (Nevggg——Cg;jfo;g;g)

Section 2 (b) of Public Law 858, 84th Congress, .2d Session,
dated August 1, 1956 provides that contracts for supplemental water
supply (under'Waéhoé Project) may ohit provisions of the third
sentence, paragraph {a) Section 46, Act of May-25,'1926 {Omnibus
Adjustment Act). In lieu thereof, the contract must prgvide that
the pro rata share of irrigation allocation attributable to
furnishing irrigation benefits in each particular year to land held
in private ownership by any one owner in excéss of 160 irrigated

acres shall be returned with interest computed in accordance with

20/ U. S. Congress, House Report 1098, 83rd Congress, 2d Session, January
7, 1954, containing Department of Interior Report on House Report 2235.

21/ U. S. Congress, House Report 1748, 84th Congress, 2d Session, February
7, 1956y see also U. S. Congress, Senate Report 2378, 84th Congreéss,
2d Session, June 28, 1956 and Bublic Law 690, 84th Congress, 2d
Session, July 11, 1956,
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appropriate provisions of the act. However, such payment for the
excess lands shall not exceed the amount equal to the increased
payment capacity of the excess lands {as determined by the Secretary)
result;ng from the supplemental water supply. 22/
Small Reclamation FProjects

Section 5 {e¢) {2) of the aforementioned act provides for pay-
ment of interest on that pro rata share of a loan made under the act
attributable to furnishing irrigation benefits in each particular
year to land held in private ownership by any one owner in excess
of 160 irrigable acres. 23/
East Berich Unit (MREP, Montana)

Provides exemptions of Beaverhead River Valley lands from

acreage limitation of Reclamation law except that ownership of bench

lands alone, or a combinatioh of bench and valley lands, in excess

of 130 class I equivaleht acres shall be deemed as excess under

Reclamation law. We must bear in mind that the bench lands are

22/ U. S. Congress, Sehate Report 1829, 84th Congress, 2d Session, April °

24, 1956; see also Public Law 858, 84th Congress, 2d Session, August
1, 1956. Terms such as "pro rata share . . attributable to furnishing
irrigation benefits. . . increased payment capacity" are so ambiguous
that they are being uséd in order to circumvent the original intent

of the Reclamation Act.

23/ U. S. Congress, House Report 2200, 84th Congress, 2d Session, May 23,

1956; see also Public Law 984, 84th Congress, 24 Session, August 6,
1956. Section 5 {c) (2) has the effect of providing an economic
sanction to building up land monopoly in the form of corporate.
agriculture on Reclamation projects.
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variable in profile with the result that most fdrm units will be a
compdsite of land classés i,'Ii; and III rather than one land class
eXclUsiVeiy.

It also provides that water may be delivéred to such éxcéss |
lands if {1) ﬁetai oWnerehip does net exceed 160 irrigable acres,
or {2) a valid recordable contract has been exeécuted. The ex-
ception was made becatise of climate, hence site conditions, and
includes the equivalent of 130 acres of class I land, i.e., 130;
160, and 220 acrés of classés I, If, and ITT 1ands, réspectively. 24/

13.

Among.ether purpoées, Public Liaw 85=26/ increases the acreage
which c¢an be owned under the Golumbia Basin Project Act to (1)
one or more farm units held by an individual owner but not to exceed
a total of‘160 irrigable acres, or {2) oné or more farm units held
by a family but not to exceed 320 irrigable acres, provided that
Wwater shali not be delivered t0 more than one farm unit held by any
individual or family bn.Sepﬁémber 15 1957, except in the case of

pre-1937 oSuners who may hold 160 irrigable acres as heretofore

24/ U. s. Congresﬁ Senate Report 574, 85th Congress, 1st Session, July 2,
1957; see also Public Liaw 8 —112, July 24, 1957.

25/ U. 8. Congress, House Report 1238, Conference Report oh Senate Report
' 1482 85th Congress, 1st Session, August 23, 1957; see also Eublic
Law. 5—264 September 2, 1957, ,
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because the original Columbia Basin Project Act was planned -during

the depression {1930's) and ﬁas based upon a subsistence agriculture.

14. Kendrick Project (Wyoming)

Provides that the acreage limitation applicable to the Kéndrick

Project shall be 480 irrigable acres in lieu of 160 as’ﬁrévidéd T

under basic Reclamation 1aw. 26/

15. Seedskadee Project {Wyoming)

Prohibits delivery of water to lands in single ownership in

excess of 160 acres of class.I lands unless the owner of excess

lands executes a recordable contract to dispose of the excess hold-

ings. It also provides a formula for determining the Tequivalent
of 160 acres of c¢lass T land," i.e., 182, 225, and 372 acres of

classes II, IIT, and IV land, réspectively..27/

16, Mercedes Division of the Lower Rio Grande Rehabilitation Project -

§Té3as)

Provides that interest is to be paid on the pro rata share of

the capital cost attributable to furnishing benefits in each

26/ U. S. Congress, Senate Report 838 on Senate Report 1996, 85th .
Congress, 1st Session, August 8, 1957, containing Department of

Interior Report on Senate Report 1996, see also Public Law 85-283,

September 4, 1957.

27/ U. 8. Congress, Senate Report 1906, 85th Congress, 2d Session,
July 23, 1958. '
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particular year to land held in private .ownership by any one owner
in excess of 160 irrigable acres. 28/

7. Administrative Tolerance to Violations of the 160-fcre Rule

On maﬂy,projects adﬁinistrators tolerate violation of the

exceés land rule so long as-violation:is in the letter rathéf than
the spirit of the lau. This is té say that some excess farms are’
operated by settlers who have iarge families, some ﬁembers of which
{(in all probability) will share in the operation of and tend-to

absorb the exceéss acreage upon -reaching the age of majority.

Basic Arggmentg for Ezceétjogs
" The argumenté genepally advanced in suppo££ of ﬁhe various ex—
ceptions fo apd modifications of the ﬁéO-acre rﬁle are: |
| 1. That the basic Reclamation Law was intended for puglic, not
privaﬁe land.

o 2. That Reclamation was éesighed to_supply water for newly—
déveloped lands, not suppiemental water for previously-
déveloped lands. _ :

3. That the particular project differs in some aspect 1n regard
to site such as length of growing season, soil conditions

and/or location with respect to markets.

28/ U. S. Congress, Public Law _85-370, 72 Statute 82, April 7, 1958.
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4. That the communitiés were already established, .therefore.
the incremental‘%alue would be small.

5, Ihat interest will be paid on the public monies invested in

excess lands.

Circumvention of Rule

Because of'the tendency'toward infiéxibility in the 160-acre
limitation, various methods have been devised with which to circumvent
the basic rule. One of the most popular of these ié the "money alterna-
tivé,"‘i.q., payment in full of construction chafgeS'éo.thét patent for
the land will be issued and the land révertsvto a private stétus. This
method is used in connection with public land upon which the Secretary
of Interior has the prerogative of setting farm sizes aﬁ.lesé'thaﬁ 160
acres, i.e., from 40 to 160 acres. Ré&ersion from public to private land
through patent allows increaséd land o@nership up to 160 acres-=the size
of fafm initially set on private land. The exception to the rule setting_
farm size on private land is the Columbia Basin Project wherein the
Secretary of Interiér is required to eétablish farm units on a family
farm concept and may establish the unit at léss than 160 acres. Less
popular is the second method of putting ﬁfessuretqn the Army Engiheefs

to add irrigation to-their present navigétion'and flood control powers. 29/

29/ This method requires pressure in the férm of lobby action in Congress
on particular projects which have multiple use possibilities.
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The Army Engineers are not bound by the 160-acre ruie. The third énd
leastlpopular of the methods in circumvention is that of having the
individual state take over and pay the entire cost of the project. EQ/
A vefy popuiar proposal for circumvention is the so called Engle formula
which would consist of an 'interest charge on excess land holders in lieu

of requiring disposal of the excess holdings in return for water.

Need for Research

The gréat_number of exceptions, modifications, waivérs, special
provisions, and administrative tolerance to deviations with respect to
acreage limitation in reclamation indicates maladiustmgnt'in the organ-
ization of land resources resulting from réstrictions impoéed by the
160-acre rule. These circumstances make it necessary to determine

whether the rule allows secular adjustment to improvements, techno-

logical change, and changes in demand. Iﬁformatidn is needed concerning

the effect of alternatives in sizé, béth for legislative purposes and

from the occupational standpoint.

30/ Proves to be much too costly for most states. An example in process,
however, is the State's Feather River Project in California's Central
Valley Waterkhed.

ey wp—




ITTI. STUDY AREAS--SETTING AND PRESENT STATUS

Since the economic problem 3f too small farms on irrigated projects
is most severe where high altitude .and the associatéd short and cool
growing seasons limit the basic-cfoppiﬁg pattefn to small grains, hﬁy,
and pasture, it is intended to concentrate this study on areas of such
limited alternatives. These are the proposed East Bench Unit of the
Miss;éri River Ba#in and the Greenfields Division of the Sun River
Projec£ with meén altitudes of 5,100 and 4,000 féet respectiQely. How-
ever, for cemparison purposes and to point out the general problem,
two areas of more intensive agriculture will also be studigd. Theqe are
the Huntley Project and Heart Mountain Division of the Shoshone Recla-
mation Project with mean altitudes of 2,850 and 4,700 feet respectively,

For purposes of simﬁlicity throughout the remaining text, the
Greenfields Division of the Sup River Project and the Heart Mountain
Division of the Shqshoné Project will be termed the Greehfields

Division and the Heart Mountain Division, respectively.

East Bench Unit

The proposed East Bench Reclamation Unit lies in the valley of the
Beaverhead River in Beaverhead and Madison Counties near Dillon, Montana.
It extends from the proposed Clérk Canyon Dam ‘near Armstead, Montana
northeast 40 miles to near Twin Bridgeé,’as shown on the following page
in Figure I. FElevations within the area range frém 5,450 at the

proposed Clark Canyon Dam to 4,700 feet at its northeast point.
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The climate is semi-arid with annual precipitation of 16 inches., The
frost-free period is 114 days with an average range from May 22nd to
September 13, Variation is great, however, with the latest killing frost
reconded on June 30th and the earliest killing frost on August 31st. 1/
Total area of tne project consists of 48,401 acres--28,401 acres
being supplemental waten while Z0,0QO acres are classified as full water

supply.

Greenfields Divisieg

The Greenfields Division is located in Teton and Cascade counties
approximately 35 miies northwest of Great Fa;ls, antana as indieated in
Figure I. This division comprises some 83,502|acres—;part of which has -
been in operation since 1915. 2/ | -

Average annual precipitation is 13 inches. The_frost4free period.
is 118 days with the last killing frost recorded ﬁay 10th and the first

killing frost September 22nd. 3/  Mean elevation is 4,000 feet. Principal

1/ u. s. Department of Interlor, Bureau of Reclamation, Definite Plan
Report, Appendixes G, H, I, J, K, M, N, O, East Bench Unit, Montana

Missouri River Basin.Project, Region 6, Great Falls, Mbntana, 1956,
p. G3.

2/ U. S. Department of Interior, Bureau of Reclamation, Crop Production
Report, Greenfields Division, Sun River Project, Montana, 1957, p. 1.

3/ P. L. Slagsvold, An Analysis of the Present Status of Agriculture on
the Sun River Irrigation .Project, Bulletin No,, K 321, Montana State
College, Agricultural Experiment Station, Bozeman, Montana, pp. 9-10.
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crops are of the extensive type consisting of grains, hay and irrigated

pasture. In 1957, there were 509 full--time operating units and 5 part-

time units on the division. 4/

Huntley Project

Located in Yellowstone Cquﬁty in southcentral Montana, the Huptiey
Project extends from 15 to 45 miles northeast of Billings, Montana as
indicated ih.Figure I. Construction was begun in 1505 and the project
ﬁas opened for settlement in 1907. Ergcipitation averages 13.7 inches.
The elevaﬁion ranges between 2,700 and 3,600 feet with a frost-free
period of 126 days. Averagé dates of the last and first killiﬁg frosts
are May 18 and September 21. 5/

Total area of the project is 33,107 acres. A divérsified cropping
pattern predominates with sugar beets the principal'cash crop. In 1957

there were 186 full-time and 42 part—time units on the Huntley Project.

Heart Mountain Bivision
Located in Park County in northwestern Wyoming, the Heart Mountain
Division extends from one mile north of Cody, Wyoming northeast approxi-

mately 18 miles as shown in Figure I. It encompasses 25,973 acres of

4/ U. 8. Department of Interior, Bureau of Reclamation, Crop Production
Report, op. cit., General Summary Sheet.

5/ P. L. Slagsvold, Agriculture on the Huntley Project, Bulletin No. 342,

Montana State College, Agricultural Experiment Station, Bozeman,
Montana, pPp. R-4.
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irrigable land, has a mean elevation of 4,700 feet, a.growing period of
130 days, and average annual precipitation ranging from 9.4 inches at
Cody to 5.9 inches at Powell, Wyoming. 6/ The division is the last of
four to be opensd to settlemgnt in the Shqshbné Projecf. Construction
was initiated in 1936 and the first land of the divisién was opened to
settlement in 1946.

Agriculture of the divison is diversifiéd. Extensive crops‘such as
hay, grains and pasture are suppiemented with beans, the principal cash
crop. In 1957 there were 174 full?timé and no part-time farming units

on the Heart Mountain Division.

6/ J. R. Tompkin, Guy Brock, Jr., and Paul Petzolt, Riverton-Shoshone

Settlers ~ An Economic Study, Bulletin 323, Wyoming Agricultur
Experiment Station, April, 1953, p. 5.




IV. PROCEDURE
The origins, applications, general appraisal, and effects of the
160-acre limitation will be analyzed and conclusions drawn from a review
of public documenﬁs, publications on irrigation and Reclamation, and
from interviews with'public officials, farmers, and businessmen closely

cqnnécted with Reclamation.

Method of Analysis

It is hypothesized ﬁhat ﬁhe acreage limitation as currently imposed
causes problems of too small farms on most irrigation projects in this -
general area. The problem is most severe where high alfitude and the
associated short-and cool growing seasons iimit the crop alternatives.
In such situations the basic cropping pattern.is small grains, hay, and
pasture; The proportion of cash crops and hay is usually further
reétricted on the lower grades of land.l Tt is intended, theﬁ, to concen-
trate this study on problems associated with these areas of limited
alternatives, although for purpcsés of comparison and to point out the
general nature of the problem, attention will also be given to the
more intenSiyé types of irrigated agriculture.

Four Reclamation projects will be surveyed. These include, (1) the
Fast Bench Unit--a project of limited alternatives which is in the
planning dnd preconstruction stage, {2) the Greenfields Division of the
Sun River--an old, well devéloped, extensive type projéct with limited

alternatives, (3) the Huntley--an old, well developed by intensive type
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project, and (4) the Heart ybuntain Division of the Shoshone--a compara-
tively new, diversified projéct containing elements of ‘both extensive
and intensive agriculture,

The survey will obtain data on {1) the size of the originél tracts
which were inténded to be both individual ownerships and farms,'(2) size
of the present ownerships, (3) the present operating size and tenure
patterns of the farm land used, and (4) various trends on each of the
projects. Analysis of the East Bench Unit, which is still in the
plapning stage, is based on plans and projections.

Farm budgets will be prepared to show typical organizations,-output
and costs in relation to classes I, II, and IIT lands 4nd a series of
size groups. Units of 160, 240, 320, and 480 actes will be used to
determine the ranges of efficiency and incomes:appropriate to the
problem;

Several criteria appropriate to Reclamation development will be
established. These include efficiency of operation, income producing
ability, and "family farm" concept. Returns per acre to farm family
lgbor and management with size of farm the controlling variable will be
the'principal indicator of efficiency, while the total of such returns
will be the measure of income-producing ability. The "family farm" concept
will be defined in terms of labor utilization. )

The farms of various sizes, both as listed previously .and those now
found in the areas studiea, will be evaluated with respect to these

criteria. Fﬁrthef, sizeés appropriate to any given criterion will be
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evaluated with respect to others. How efficient is a "family farm"?
What are the income-producing abilities and the level of efficiency of
farms as they now exist?

From this analysis tﬁe adjustment in size necessary to meet speciffc
po}icy objectives can be postulated fof the study areas. Principles and
procedures will be developed that can be applied in the evaluation of
other areas. It will also be possible to postulate general policies and

demonstrate the results in terms of their application to local areas.

Assumptions
For purposes of this study the farm budget may be defined broadly

as a schedule of the farm organization, showing the cropping pattern,
distfibutioﬂ of investmgﬁt between real éstate and chattels and antici-
pated income and expenditures for the operating year.

~ Many physical input factors such as labor, power requirements, cfop
yields, and inputs for machinery and buildings can be based on experience.
Yield assumptians for budget computétion on the Grgehfields Division of
the Sun Riﬁef, the Huptley, and the ‘Heart Mountain Division éf the . .
Shoshone Reclamation Prpjects will be obtained from théir réspective
crop production reports for 1957, AdjuétmentS'will’be.made on the
considered judgment of project managers and preceeding crop-production

reporté in order to achieve a projécted long term average yield. Yields
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used on the East Bench Reclamation Unit will be based upon assumptions
obtained from the Bureau of Reclamation's Definite Plan Report. 1/

Prices and rates paid by farmers, including items used in production,
interest, taxes, and wages, will be tied to an all product index of 265
{1910 - 14 = 100). Prices feceived by farmers will be tied to an all
product index of 235 as reflected in Agriculturgl Price and Cost Pro-
jections. 2/ ‘

“All prices and costs will be adjusted to reflect local conditions as
closely as is possible. The constructioﬁ cost index utilized will be 685
({913 = 160). Land development charges for the various land classes will
b; taken from the East Bench Unit's plans and projections as contained in
the Definite Plan Report and will be adjusted to achieve a long-term
projected level. 3/

It is recognized that settlers can increase the return to farm
family labor and management through the utilization of Tivestock. How-
ever, in order to reflect the income producing ability of the land, this
study has been restricted to the production of crbps. The crops, includ-

ing pasture, will be sold.

1/ U. S. Department of Interior, Buréau of Reclamation, Dgfiihite Plan

Report, Appendixes G, H, T, J, K., L, M, N, O, Fast Bench Unit, Montana,
Missouri River Basin Project, Region 6, Great Falls, Montana, 1956..

2/ U. S. Department of Agriculture, Agricultural Research Service and
Agricultural Marketing Service, Agricultural Price and Cost Projections
(estimates for official use only),'Washingtdn; September, 1957.

\
3/ U. S. Department of Interior, Bureau of Reclamation, op. ¢it.
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-Each budget will be acclimatized as nearly as is posdible to its
respéctive physical area and to the economic practices and trends of that
area, The brincipal crops of each study area will be included in the
respéetive budgets. Necessary equipment and improvement investments will
be made in éimilar amounts for each of the various land classes at the
160, 240, 320, and 480 acre farm sizes.

The ratio of tilled and ihfert;lled crops to sod crops will be 2:2
on class I, 2:3 on class IT and 2:4‘on class ITT soils. No pasture crops
will be infroduced on class T lands but will be utilized in an.increasing
proportion on class IT énd élasé ITT lands. |

The purpose of this study is to provide comprehensive information
on the 160-acre rule which is meaningful to legislators and administrators
so as to contribute to a basis for legislative action and administrative
décision; The lahguage of the study, theréfore, is nontechnical as is

possible so as to be usable by layman and technician alike.

Smmceofﬂﬁm

Mich of the data for the statistical analysis will be secured from
the United States Reclamation offices at Billings, Ballantine, and Fair-
field, Montana and Powell, Wyoming--the headquarters of the various
project study areas. Records pertaining to developmenf, irrigation, and
cropping practices will be available in the annual reports of the

project managers. Data concerning the original and present ownership
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sizes will be derived from the farm unit plots of the projects as found
in the regional headquarters office at Billings, Montana. -

Supplementary data will be abtained from farmers and leaders in
each area., Soil, topography, and climatological data will be secured
from various soil surveys and Monhtana State Coliege Agricultural Expéri-
ment bulletins., Tax data will be secured from repofts of the Montana
State Board of Equalization. Miscellaneous.data will be derived from
numerous public documents and publications on ifrigafion and reclamatiog.

Data oh work requireﬁents,‘seasonal dist?ibution of labor, buildings,
improvements, farm machinéry needed for various cropping practiceé, and
sundry budget essentials will be deriﬁed from the Farm Budget Standards
for Irrigation Far ':mj ng. 4/ This data will be adjusted 'by the projected
long term averages fbf Montana. 5/ Land class IT will gerve as a standard
for work requirement data, while work requirements will be ‘adjusted in
accordance with yield for land classes I énd III.

Data for the East Bench Reclamation Unit will be derived chiefly

from the Burean of Reclamation's Definite Plan Report. 6/

4/ U. S. Department of Interior, Bureau of Reclamation, Farm Budget
Standards for Irrigation Farming, Region 6, Billings, 1948.

5/ U. S. Department of Agriculture, op, cit.

6/ U. S. Department of Interior, Bureau of Reclamation, op, cit.




V. ANALIYSIS OF PROBLEM

The problem of too small farms on most irrigation projects is /
magnified when coupled with high altitude and the associated éhort and
cool growing seasons which limit crop alterngtives to small grains, hay,
and pasture. This situation is -aggravated by cash crop restriction on
lower grades of land:

The ratio of tilled and intertilled crop to sodhqrops'in the Reclama—
tion study areas is generally 2:2 on class I, 2:3 on ciassAII, and 2:/ on
class IIT soils. While pasfure crops are generally not intrbduced on
class I lands, they are utilized in an increasing proportion on class II
and IIT lands.

In addition, land classes I, II, and ITT vary in initial develop-
ment cost in such a manner that there is an economic renﬁ in class I;
very little reﬁt in e¢lass IT, and no rent in class ITI lands. Economic
rent is defined as the surplus return above production expenSes'including
charges for labor and management.

Class I land has no deficiency for use in irrigated agriculture.

The developmeﬁt charge was estimated on the East Bench Unit at approxi-
mately $31.00 per acre. 1/ Class IT land usually has a single deficiency
in soil, topography, or drainage that either somewhat reduces the pro-

ductive capacity or requires a moderately higher investment for the

1/ U. S. Department of Interior, Bureau of Reclamation, Definite Plan
Report, Appendixes G, H, I, J, XK, L, M, N, 0, East Bench Unit,
Montana, Missouri River Basin Project, Region 6, Great Falls,
Montana, 1956. '
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development or management of land. Comparable development charges
averaged $46.00 per acre on class IL land. 2/ Class.IIL land usually ﬂas
two or three. deficierciés as mentioned in class II land but in. some
caseés has a single deficiency that markedly.féduces the productive
capacity of the land or requires an expensive but feasible investment
for development or operation. Comparable development charges
here were estimated at $42.00 per acre. 2/
We must bear in mind that in many instanceés the lands are variable

in profile with the result that the farm units will be a composite of

land classes I, IL, and IIT rather than, gne land ciags exclusively.

Components of Agglyﬁis

Efficiency, income—producing ability, and the family farm concept
are the criteria which will be ﬁtilized in order to evaluate the farms
of various sizes, bdth as found in each of the Reclamation areas and in
the related series of prepared farm budgets. Fuihher, sizesvappropriate
to any given criteria will Ee evaluated with respéct to the other

criteria.

Efficiency
Efficiency is essentially-the ratio of useful input to output.

Under pure competition the firm is compelled by the forces of the market

2/ Ibid.

3/ Ibid.
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Equality and tangency of the slopes of the total cost curve and total
revenue curve indicates that the marginal cost equals the marginal revenue.
Op?imum efficiency of the firm is reached, given the factors of production

~and technology, when marginal cost equals the marginal revenue in the long
run equilibriuﬁ.

However, for purposes of this study, it is impractical to execute a
marginal analysis in order to equate the marginal cost with the marginal
revenue. Therefore, the term efficiency will be used hereafter to indicate
the area of optimum combination of~resources rather than efficiency in the
strict sense of the word. Net returns per acre and net houfly returns to
farm family labor and management with the size of farm as the controlling

variable have been used as measures of efficiency.

Income Producing Ability

Consensus of the Reclamation project managers is that income prd;'
ducing ability is limited by lack of sufficient managerial ability on
the part of the farm firm operatdr to a maximum mean average of 320 acres
" on the Greenfields and Heart Mountain Divisions, and 240 acres on the
Huntley Project.

It is believed that the earniﬁg capacities of farmers are eqyal to
those of semi-skilled and skilléd workers in non;fa;m employment. 4/

It is also beliéved that in a competitive economy, the greatest total of

4/ D. G. Johnson, Comparsbility of Labor Capacities of Farm and Nonfarm
Labor, Amer. Econ. Rev. 43: 296-313.
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goods and services available to the consumer is achieved. as the earnings
in all employments approach equality for the same kinds of production
factors labor, capital, and land. 5/ If this is true, i£ would follow
that an income goal to use as a tool in analyzing the income producing
abilities of the various farm sizes in/the budget dgeries would be that
which is equal to the annual dollar return of the workers iﬁ semi~-skilled
and skilled non=farm employment. This amount is $3,000 and will be
referred to as the $3,000 standard hereafter in téxf discussion. &/
Total of net returns per acre to farm family labor an@ management

with size of farm the controlling variasble and an income goal of $3,000 °

havé been used as the principal indicators of income producing ability.

Family Farm

The family farm concept has been defined in terms of labor utili-
gation. Full utilization of farm family labor and management is based
upon the Farm Budget Standards for irrjggtjog Farming. The supply is
set at a maximum of 2,000 hours on the part of the operator and 420
hours on the part of the family--—a total of.2,420 hours in a cropping

operation for use in anaiyzing this problem. 7/ The 2,420 hours are

5/ U. S. Department of Agriculture, Agricultural Research Service, Farm
Hesources Needed for Specified Income Levels, Agriculture Information
Bulletin No. 180, Washington; December, 1957, p. 1.

_/__g.

7/ U. 8. Department of Interior, Bureau of Reclamation, Farm Budget
Standards for Irrigation Farming, Region 6, Billings, 1948.
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those specifically labeled as productive work and are assignable to
particular crops.

In addition to this directly productive work will be some labor of
a nature which cannot be directly assigned to any one crop such as fence
maintenance and repair and upkeep of farm roads. The non-assignable . ~
labor, site conditions of such a nature that wdrk must be completed within
rigid time limits, and time off for sickness and bad weather are reasons
why a larger number of man hours are not utilizéd even under a well- |

planned farm organization.

Study Arves Differences

The problem of too-small farms on irrigation projects in the Recla-
mation study area is most severe where high altitude and the associated
short and cool growing seasons, and other factors, limit crop alterna-
tives. In order to point out these differences in the various Recla-
.mation units, a comparison will be made of the soil types, heét units,
and the evolutionary growth of ownership farm units. The growth of the
ownership farm units will also be compared with the 1957 operating farm

unit sigze.

Liand Classes

Land classification in Reclamation is conducted primarily for the
purpdse of establishing the degree of suitability of lands for sustained
irrigation agriculture.” It is one of the basic functions necessary for

selecting proper land use, land development needs, and size of férm units.
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A detailed soil survey is: not available for the Huntley Project.
Trrigsble land is listed in land classés I through IV (19,618 acres) or
‘in land class V (12,869‘acres). 8/ Detailed soil studies are avaiiable
for the East Bench Unit and the Greenfidlds and Heart Mountain Divisons,
however. Following is a table comparing land classes I, II, and III of
these units. |

TABLE I. COMPARISON QF (IRRIGABLE ACREAGE) LAND CLASSES I, II AND ITT
e WITHIN AND BETWERN THREE RECLAMATION STUDY AREAS c

o Eaet Bench Greenfields _ "Heart Mountain
Land Class . Unit g/ Division b/ Division ¢/
T 6.6% 62.3% 7.2%
II 53.5% . 2614% : ’ 50.0% -

IIT 39.9% 3.8% 35.4%

a/ U. S. Department of Interior, Bureau of Reclamation, Defgn;te Plan
Beport, o it., p. G 24.

p/ P. L. Slagsvold, An Analzsis of the. Present Status of Agriculture on
the Sun River Irrigation Project, op. cit., p. 12. :

c/ U. S. Departﬁent of Interior, Bureau of Reclamation, Economic Report

and Repayment Plan, Heart Mountain Division, Shoshone Project, Wyoming,
Yellowstone-Big Horn Projects Office, Cody, Wyoming, 1958, p. 1.

The East Bench Unit and the Heart Mountain Division have similar

proportions of claeses I, IT, and III lands with epproximately 7, 50, and

8/ U. S. Departméent of Interior, Bureau of Reclamation, Crops Productlon
. Report, Huntley Project, Montana, 1957.




- 45 ‘V_
4O% of each, respectively. The Greenfields Division Has; on the other

hand, a 62, 26, and 4% division of land class I, IT, and III.

Heat Units
In one wa& or another, temperature influericés évéry chemical and
physical process connected with plants--solubility of minerals, absorﬁtion
of water, gasés and mineral nutrients, diffusion, synthésis—4as well as
the vital processeé such as growth and reprodﬁction. Since these processes
are necessary for plants to survive, temperatire limits the distributidn
of plants in ﬁhe variohé regions. More than this, temperature limits the
areas of ‘successful production of most agricultural crops. J
For each variety of crop there is a temperature below which growth
is not possibie—-the minimum growth temperature. There is also a
maximum temperature above which growth ceasés. Between these limits
there is an optimum temperature at which groﬁth proceeds with greatest
fapidity. The growth rate of plants doubles for every 18° F. rise in
temperature from the minimum to the optimum growth points. Above the
optimum temperature,‘the growth rate falls off rapidly until the maxi--
mum is reached where growth ceases. 3/ Grain crops, for example, have
a minimum growing temperature of 32-41° F., an optimum of 77-88° Fi,.

and a maximum of 88-99° F,

9/ U. 8. Department of Agriculture, Climate and Man, Yearbook of Agri-
culture, Government Printing Office, Washington; 1941, p. 294. '
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Using as a base the minimum temperature at which growth occurs, heat
units can be computed by adding the nqmber of degree-hours (a degree-hour
being 1 degree of ﬁemperature above the base for the duration of an hour)
during the growing season. |

Although the frost-free period varies but eight days between the
extensive crop-type Greenfields Division. (118 days) and the intensive
crop-type Huntley Project (126,days), heat ﬁnits vary a great deal and
are much more important insofar as cropping aiternatiVes are concérned.
Table IT illustrates the extreme differences in growing cbnditions at
Fairfield, Montana (Greenfields Division) with growing season heat units
totaling 2,121 and Huntley, Montana with growing séaSon heat units total-

ing 50% more or 3,173.

TABLE II. COMPARISON OF AVERAGE NUMBER OF HEAT UNITS AT SELECTED POINTS*

Location April May June July Aug. Sept. Total
Fairfield 0 84 450 706 642 239 2121
Huntley 75 364 626 886 802 420 3173

* P, L. Slagsvold, An Analysis of the Present Status of Agriculture on
the Sun River Irrigation Project, op. cit.; p. 11. '
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- Size of Farms

A comparison of the original ownership, 1957 dwnership, and the 1957
operating size of farms iﬁ the.Greenfields Division, the Huntley Project
and the Heart Mountain Division show a.substantial increase in size of
. farm. This increase is éspecially marked in both of the older'projects,
i.e., the extensive type Gfeepfields Division, part of which hds been in
operétion sincé 1915, and the intensive type Huntley Project which has
been in operation since 1907. Farm size comparisons for the various Recla-
mation study areas are illuétratéd in FigUré 4.

| The 1957 ownership farm unit on the Greenfields Division was 99%

larger (165 acres) than the original ownership size of 83 acres. Opeqr,
ating size in 1957 was 152% (251 acres) of the 1957 ownership unit.
This indicates that 34% of the 1957 operating unit was leased land--a
deyiation from the original intent of Congreéss which advocated farm units
wmdwdww%wbymemﬁfmﬂm

Ownership size for 1957 on the Huntley Project was 38% larger (64
acresj than the original ownership farm unit size of 46 acres while the
1957 operating size of 116 acres was' 82% larger than the 1957 ownership
farm size. This indicates tﬁat 45% of the operating unit in 1957 was
leased land--again a deviation from the original intent of Congress.

Because the Heart Mountain Division is a comparatively new project
{development period concluded in 1957), ownership farm unit size has

increased only 2% during the period 1949 to 1957.. The 1957 operating
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‘size of 149 acres was 20% larger than the 1957 ownership size, HOWever.
Leased land, therefore, constitutes 17% of the 1957 operating unifs.

In Reclamation projects such as the Greenfields Division where the
ownership farm unit size has ‘doubled since initial settlement, investment
in and disinvestment of one or both of.the original farmsteads results in
a monetary loss to.the settler. The altérné%ivés to the settler are to
{1) operate less efficienﬁly from one or both of the farmsteads or (2)
ifvest in an enlarged, ceﬁtrally located farmstead capable of servicing
the entire farm unit more efficiently. Initial uniﬁs of larger size

would reduce this costly problem.

Effjcieqcy
Budgets have been prepared for each of the four Reclamation study
areas for land ciasses I, II, and IIT in a farm size series of 160, 240,
320, and 480 acres. Hereafter, for simplicity in‘discussion, these
budgets will be referred to as the budget series. 10/
Net returns.per acre and net hourly returns to farm family labor and
managémept with size of farm as the controlling variable have been used

as measures of efficiency.

Returns Per Acre
East Bench Unit: Figure 5 (a) illUStrétes the result in return to

increment of size on the East Bench Unit. The net return to labor and

10/ For values used see Farm Budget Summaries, Tables I, IT, III, and
IV, Appendix A.
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management increases from %10.41 per acré on ¢gilass I land at' the 160 acre
farm size, to $14.20 and $14.90 per acre on the 320 and 480v§cfe farm
units, respectively. As a percentage of het weturn per acre to the 160
acfe farm unit, the increase in net returp per acre to the 480 acre farm
unit is 43% on class I land. This percentage increases mahy times on
class ITI lands ﬁﬁ?re'net return per aére variés from a minus 7¢ figure
on the 160 acre farm unit to plus $5.62 on the 480 acre farm unit. This
point illustrates the importance of land classés and the neceésitﬁ of
larger farm units in areas of high altitude and the associated short and
cool growing seasons which limit crop alternatives tb small grains, hay,
and pasture.

The cdmparison of per acre return to labor and managementlas shown
in Figure 5 (a) indicétes that on class T land the curve tends to flatten
slightly more between the 320 and 480 acre farm unif size than it does in
the class IT and ITT soils. This seems to indicate that the rate of
efficiency of farm resources on the East Bench Unit decreases somewhat
so that the‘opt;ﬁum combination is nearer the 320 acre size on class I
land and approximately 480 acres on class IT and ITT soils, depending
upon {1) the point where the curve will flatten, and (2) the acreage
which constitutes a maximum management load on the part of the settler.
Tt is interesting to note that in this extreme, extensive crop-type
project the optimum farm resource combination size appears to be two -

and three times the traditional 160 acre farm..
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Greenfields Division: Figure 5 (b) illustrates the result in return
to increment in siZe‘on thé Greenfields Divison. Thé net return to labor
and management increases from $12.05 per acre net on the class I 160
acre farm size to $15.98 and $16.72 on the 320 and 480 acre farm units,
respectively.

As a percentage of the net return per acre to labor and management
on the 160 acre farm unit, the increésg in ne£ return per acre to the 480
acre size is 39% on class I soils._ This pércéﬁtage'increases many times
on class IIT éoils where net return per acre varies from 65¢ on fhe 160
acre farm to $6.36 on the 480 acre farm. Thése figures illustrate the
importance of land classes to the settler and the necessity of larger
farm units in Reclamation where site conditions limit crop alternatives
to grain, hay, and pasture. |

Comparison of per acre returns to labor and'management as shown in
Figure 5 (b) indicates that the curve tends to flatten more between the
320 and 480 acre farm unit size on class I thén it dées on.the class II
and ITT lands. Again, this seems to indicate a need for larger units on
the poorer soils—-a 320 acre farm unit on class I .and more than 320 acres
on class IT and IIT soils. The optimum combination of farm resourceé
pattern follows that of the East Bench Unit, however, it is not so
clearly marked.

-Huntley Project: Increment in return to size of farm on the thtley

Project is illustrated in Figure 5 (c). The net return to labor and

management increases from $33.73 per acre on class I land at the 160 acre
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farm size to $41.38 and $43.24 per acre on the 320 and 480 farm units,
respectively. As a percentage of net return per acre fo thé 1§OAacre
farm unit, the increase in net return per acre to the 480 acre farm unit
is 28% on class I land. This percentage increases to 63 on class III
lands where net pér acre increasés from $16.40 to 526.79 on the 160 and
480 acre farm qnits, respectively. Even on this intensive crop-type
~ Reclamation unit which has a longer froét free period and heat units
totaling 50% more than the Greenfields Division, it is quite evident
that the increment in return to size of farm is increased to a greater
.degree, both relatively and absolutely, on the lower grades of land.
With percentages of 7, 54, and 40 of land classes I, II, and IIT in the
Huﬁtley Project? incrément in return to farm size is significant.

Comparison of return per acre to labor and management as shown in
. Figure 5 (c) illustrates a much lower, although steady, increase after
the 240 acre farm sige. Considering the limitation imposed by lack qf
managerial ability on the part of most settlers, it quld'seem that the:
optimum combination of farm resources would be between 240 and 320 acres,
depending upon land class and settler managerial abiii?y.
| Heart Mountein Division: Increment in return to size of farm on the
Heart Mountain DiVision is illustrated in Figure 5 (d). The net return
to labor and management increases from $20.72 on class I land at the 160
acre farm size to.$22.73 and $23.66 on the 320 and 480 acre farm units,
respectively. As a percentage of net return per acre to the 160 acre

farm unit, the increase in net returns per acre to the 480 acre farm ié
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14% on class T land. This percentage increases to 40 on class III lands
where net per acre increases from $9.18 to %12.83 on the 160 and 480
acre farm units, respectively. Again, it is quite evident that the
incremépt in return to size of farm is increased to a greater degree,

both in the relative and absolute sense, on the lower grades of land.

With percentages of 7, 50, and 35 on land classes f, I, -and IIT in the

Heart Mountsin Division, increment in return to size becomes even more

< .

significant.

Due to a diversified cropping battern including a comparatively
high value crop with a relatively low fixed cost, the increment in
. \ « s
\

return to size is almgst a straight line increase on class T lands and

only slightly curved on land classes IT and ITI, The li@itatioh in size

of farm, therefore, would be that due to iimitation in managerial ability

.

on the part of the settler.

Returns Per Hour of Farm Family Labor apd Manggement

The component .parts of Figure 6 illustrate the theoretical net
hourly returﬁs to farm family labor and management due to increment in
size of farm. In reality, however, returns are limited by lack of
sufficient managerial ability on part of the farm firﬁ operator to an
approximate maximim farm size of 320 acres, with variation of 240 and
480 acres on the Huntley Project and East Bench Unit, respecﬁively.

Analysis: of Figﬁre 6 shows increasing returns to scale. throughout

the four Reclamation study areas. Aithough it would be desirable to

N
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find the point of decreasing returns to scale, it is not posSiblelét this
point to correélate decreasing return to séale with so 1ittle known of the
limitations oﬁ managerial ability.

Returns per.hour to increment in size are relatively mofe variable
in the lower grades of land and jin thg projects where site conditions
preélude intensive agriculﬁﬁre; '?he alternatives for expansion there-
fore, are (1) ideal site.céhdiﬁioﬁs and iﬁ%eﬁsive:agriculture or (2)
extensive agr‘-idultﬁre on al ._ilar'ger scale. Since this s’fudy deals largely
with areas of limited alternatlves, we must ‘Teiterate the need: for
larger farm units in areas of hlgh altltude and associated short and

cool growing seasons.

Figure 6 is Hased on Table I, Appendix B.
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Income Producing Ability

Net dollar returns to farm family labor and management for three
land classes and four farm sizes in the various Reclamation study areas
are illustrated in Figures 7, 8, 9, and 10. 11/' Financial summaries
showing the relaﬁion of farm receiﬁts, expenses, het income, interest on
investment, and return to farm family labor and management follow each
figure in Tables III, IV, V, and VI. 12/

The net dollar returns to farm family labor and management will, in
turn, be cdmpared to the $3,000 income goal. Again; in analysis, we must
bear in mind the income limitation.impose& by lack of managerial abiiity.
Last Begch Unit

The total income to farm family labor and management qh the Eaét
Bench Unit for the 160 acre farm size in land classes I, IT, and IIT,
is $1,666.00, $728.00, and $-.12 respectively. Tt is quite apparent
that the return to farm family labor and management on the East Bench
Unit's 160 acre farm units does not approach the $3,000 goal.

Class I land requires 240 acres in order to reach this figure, class

IT'requires 320 acres and class IIT requirés in excess of 480 acres.

11/ For values used see Farm Budget Summaries, Tables I, IT, IIT and IV,
Appendix A,

12/ Ibid.
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Huntley Project
The 160 acre Huntley Project farm unit exceeds the %3,000 income
goal to family farm labor aﬁd managemeﬁt in all except the class IIT
land with its return of $2,624. Land classes I and IT return $5,396
’and $3,946 respectively.. The greatly increased return is due to site
conditions which are cénducive to intensive cultivation of the high
valﬁe sugar beet crop.
In reality, however, the 1957 ownership sige is but 64 acres——40%
of the 160 acre farm. Return, therefore, to farm fémily labor and manage-
ment falls much below the $3,000 goal on the Huntley Eroject. This point
serves to emphasize one of the injustices resulting because of initial
too small (46 acres) Reclamation farm units¥;perpetuation of units (64
acres in 1957) below standard in ability to reach a desired income goal.
Figiure 9 illustrates net dollar return to farm family labor and

management to increment in size for the various land classes while Table

V is a financial summary of the Huntlsy Project.
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Pamily Farm

The final componeﬁt of:;nalysis is the family fa;m—-a concept which

has been defined in terms of labor utilization such that full utilization
.of farm family labor in a cropping operation within‘the various Reéla—
mation study areas has been_éet at 2,420 hours. 13/

Seasonal crops demand that work be completed within rigid time
limits. Therefore,‘fﬁll uﬂiliiation of farm‘family labor i$ not made
in any of the budget series. Th§,2,420 hour -limit is reached only in
two instances--on the Huntley Projects} 480 acre farm units in land
classes IT and III. 14/ In each of the other L6 farm unit sizés only
partial utilization of farm family labor ié had. Eitremes vary from a
61% utilization on-a class ITT 160 acre East Bench farm unit to a 95%
utilization on a‘class'IIi 320 acre Huhtley Project farm unit.

Utilization of farm family labor beafs a diréctynéiationship to
ideal site location and soil class. This ;elationship reiteratés the
need for larger farm units on poéfer soils and in afeas of limited crop

alternatives.

[

13/ See p. 41 of text for definition of family farm and reason for use
of 2 420 hours.

_4/ See p. R, Tables I, II, III, and IV, Appendlx A,




vI. (GONGIUSIONS

To be most useful, laws must reflect contemporary economic and
social conditions tempered with justice and equity. To adhere to the
traditional 160 adre limitation without deviation as though it were
immutable ig.as mucﬁ a folly as wouid be a vacillating policy.

The United States Congress in establishing policy and the<Bureau of
Reclamation in administering the program seem to have sought to develop
as many farms as possibie on Reclamation projects rather than to develop
projects composed of efficient units which could pay off indebtedness in
the shortest time possible. This is reflecfed in the establishment of a
system of farms which yield minimum rates of return to farm resources,
especially to operator, family management, and labor. It is due to basing
the Reclamation Act upon arguments which emphasized the importance of
home building, conservation and relief of congested areas—eﬁatters"involving
sgcial rather than economic ends. The result not only reduces the repay-
ment possibilities but also increases the total repayment costs. Many
pnojects have been promoteq to bring business to nearby comﬁunities with
little attention being given to the production possibilities or welfare
of the settler. The record of changes made in repayment periods——ffom
- 10 years in 1902 to 40 years plus a 10 year development period in 1939--

bears testimony to this injustice.
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Sévera% unfavorable factors cast doubt upon the economic justifi-- .
cation for building irrigatioh works in areas of extremely limi?ed crof
alternatives. These factors h;nge upon site and soil conditions such
that there exists a relatively low value crop and high fixed cost;—a
distinct disadvantage when compared tg areas of more favorable environ-
mental conditions. |

If built, a system oriented to 1grger farms would be more appropriate
than one oriented to the traditional 166 acre farm. This would allow the
settler to incorporate a more extensive operation, thereby reducing his
fixed cost. Initial upits of siées oriented to efficiency and adequate
economic returns would reduce many of the permanent problems'aSSoéiated
with Reclamation, such as physical farm résource reorganizations and the
necessity for repeated amortizations and leniency acts in order to Bail

the settler out of financial straits.

Policy Implications
This study has summarized the'problemé, trends, and economic charac—-
teristics of alterhative sizes of farﬁs in various sites in regard to
their relation to the objectives dfi&eclamat;on. The findingé are as
follows:
1. Postulated farm unit sizes as évaluatedlﬁhrough the criteria of
efficiency, income producing abilitya and thé.family farm concept

. arex
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Should size of farm be increased on Reclamation projects, the need .
for the services of a management consuitant wili increase. Mana--
gerial'ability is limited at present to a fanm'size of 320 adres.

5. Administrative flexibility in farm size limitation should be intro-
duced in order to provide an ownership farm size fange to accommodate
variations due to site location, land class, menagerial ability,
prOXimity to manket, and operational ends of the farm family. This

would more nearly provide an economic unit.

Need for Further Research

The criteria used‘in evaluation--efficiency, income producing ability,
and the family farm concept--were applied in evaluation of farm returns
only. In reality, hewever, farm income consists not only of farm returns,

but also of supplemental, income. A study, therefore, should be conducted

to determine the proportion of income derived from the farm, part-time off
farm wo?k, and miscellaneous sources. This study should also include the
effect on farm efficiency of part—iime farm work by the principal operator.
Research should also be done on the feasibility of placing sample
farms within Reclamation units as an -educational technique in previding
technical guidance. Many settlers do well in managing a particular enter-
prise but fall down in grasping the ovefall farm management concept.
Observation of successful overall farm operation may be theganswer to

increasing the settler's limited knowlédge of complete farm management. -
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