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A million acre tract of land within the "Big Bend" of the

Columbia River in south-central Washington became the locale for an

important public area planning experiment and geotechnic enterprise

in the late 1930's and early 1940's. The Columbia Basin Project

(CBP) of the Bureau of Reclamation was conceived to irrigate and

populate the area.

In 1939, Harlan H. Barrows, a geographer and consultant to

the Bureau, devised an integrated regional pre-development study

program, the Columbia Basin Joint Investigations (CBJI), which

attempted to assess the physical, economic, and social impacts of the

CBP on the Columbia Basin. Study teams were named and a major

investigational effort (300 persons representing 40 agencies, Federal,

state, local, and private) was carried out from 1939 to 1942. World

War II, however, slowed the CBJI, delayed the Project's settlement

for about a decade, and unleashed forces that brought sweeping



changes in American agriculture. Irrigation began via the main

canal system in 1952. This notable planning effort, given the normal

difficulties with the involvement of so many agencies and people and

the advent of World War II, produced many beneficial results. The

very poor follow-up program, however, has nullified many of those

benefits and has lead to several negative, even deplorable, aspects of

actual Project development.

The standards of geotechnics ("making the earth more

habita.ble") were utilized to appraise the physical, economic, and

social habitabilities of the Project area.

The physical habitability of the Project area is under duress.

Massive drainage problems developed early and are important because

remedial costs greatly exceed estimates and because the three

irrigation districts in agreeing to a higher construction obligation

were able to gain the right to unrestricted leasing and renting of

Project lands. This has led to serious subsidy problems.

The number of settlement opportunities, a measure of economic

habitability, provided at mid-point in acreage development (500, 000

acres) is 800 or one-tenth of the number planned. Types of farming

and farm sizes are significantly different than planned for the Project.

Several facets of social habitability were significantly improved,

among them recreation, transportation, and public facilities. The

Project is a dismal failure in the Bureau's attempt to provide the base



for population expansion. Rural and urban growth reached about one-

fourth the number planned for the area. All Project towns, except

Othello, lost population in the decade 1960 to 1970. The attempt by

the Bureau of Reclamation to integrate the Columbia Basin Project

into the land, economy, and community of the Columbia Basin

presents a fascinating case for continuing study and evaluation.
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THE COLUMBIA BASIN PROJECT, WASHINGTON: CONCEPT
AND REALITY, LESSONS FOR PUBLIC POLICY

CHAPTER I

INTRODUCTION

Irrigation, the artificial application of water, radically modifies

the human habitability of arid lands. Through irrigation, limited and

uncertain human use opportunities and tenuous settlements are

replaced by a system which is based upon a more reliable foundation

and which has more manageable links with the water and land

resources. Generally, the prospects for greater economic and social

stability and security result, and together these pave the way for more

viable occupation of the area. In short, irrigation of arid areas is a

purposeful alteration of the physical characteristics as a means to

achieve social and economic objectives. The theme of arid land

irrigation provides many opportunities for geographical research.

Such is the case in the 17 western states where the habitability of

many portions has been improved by this resource converting-space

adjusting technique.

The Federal Reclamation pl.-6gram, which was begun in 1902,

has played a major role in the development of western river systems

and basins. As of June 30, 1971, Federal investment in Bureau of

Reclamation project facilities totaled $6. 3 billion (BR,_Sammary



Report, 1971, p. i, 57). Full or supplemental water service was

available to 8, 834, 000 acres. In 1971, this irrigated land produced a

gross crop value of $2, 124. 1 million or $240. 45 per acre. The

program, in addition to supplying irrigation water to arid lands,

provides for power generation, flood control, municipal and industrial

water supply, recreation, navigation, and fish and wildlife protection.

Scope and Purpose of the Study

This study focuses on one Federal irrigation project located in

the Columbia Basin of Washington (Figure 1.1). In contrast to preceding

Bureau of Reclamation projects, which had primary concern for the

engineering features of providing water, the Columbia Basin Project

(GBP) is especially interesting because of the comprehensive study of

a projected new man-environment system that preceded development.

It represents, in reality, an outstanding American example at the public

level of the application of geotechnics--the process of making the earth

more habitable. It occupies a strategic position in the time-

continuum of the growth of regional planning from realization of need,

through formulation of guiding concepts, to background study and actual

planning, to development within the context of rapid change in the

social and economic structure of American society.

It is postulated that study of the CBP from this point of view can

provide lessons that can contribute to improvements in the planning
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process and can lead to improvements in post-development monitoring

and adjustment capabilities and enabling public policies.

This dissertation is essentially a "before and after" appraisal

of the CBP. It attempts to:

Establish the general backgrounds leading to the decision to

develop the Columbia Basin by a Federal project;

Appraise the planning and development processes;

Appraise the present state of development; and

Isolate major strengths and weaknesses of the approach and to

draw out lessons that the experience may give for future efforts

in irrigation project development and regional planning in

general.

Early Settlement Planning
in the United States

Settlement of the United States for the most part has been with-

out plan or design. Towns, cities, industries, rural settlements, and

transportation systems have grown in haphazard fashion. These

expanded as primary resources were developed, and often declined

as resources were depleted. Relics are a common feature of the

landscape of the United States.

Although there were a few early attempts at city planning, such

as Washington, D. C. and Chicago, and rural settlement planning by
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the Mormons, the regional scale of development planning was not

considered until the Twentieth Century. Irrigation development was a

major vehicle.

Settlement Planning by the
Bureau of Reclamation

Major John Wesley Powell, in 1879 in his classic study Report

on the Lands of the Arid Region of the United States, presented for the

first time a thoughtfully considered and coherent program for the

utilization and conservation of our arid lands. He made recommenda-

tions for classification of the arid region into irrigable, timber, and

pasturage lands (1879). The report emphasized the need for a Federal

irrigation policy and, chiefly because of Powell's recommendations,

an irrigation division was established in 1888 within the United States

Geological Survey. Under authority of the Secretary of the Interior,

some reservoir sites and areas necessary for future irrigation

development were withdrawn from private entry.

Elwood Mead, an international authority on irrigation, chief of

the Office of Irrigation Investigations in the Department of Agriculture

in the late 1890's (Commissioner of the Bureau of Reclamation from

1924 to 1936), set forth in broad terms what Federal irrigation of arid

lands was expected to accomplish:

A vast population will make its homes in valleys now vacant
and voiceless, yet potentially the best part of our national
heritage. They will create institutions which will realize



higher ideals of society than the world has yet seen, Irriga-
tion is much more than an affair of ditches and acres. It
not only makes civilization possible where men could not live
without it, but it shapes that civilization after its own
peculiar design.

Where land can only be cultivated by means of the artificial
application of water, and where that water is not under specu-
lative control, it is owned in small holdings. This is so
because irrigation intensifies the product of the land and so
demands much labor. It is the kind of labor which cannot
profitably be left to hired hands. The result is a multitude
of small proprietors working for themselves.

Irrigation lends itself naturally to diversified farming and
tends to make population self-sufficient within itself. The
diversified farming which irrigation both permits and
encourages will be an important element in contributing to the
independence of the people who shall inhabit the arid region
of the future.

Heretofore one of the evils of the irrigated home has been
its isolation. . . the European custom of making homes in
village centers has been adopted in parts of Utah, Wyoming,
Idaho, and California, and steadily gains in public favor. Where
farmers live in villages, their families enjoy ready access to
schools, churches, libraries, and entertainments. The
agricultural society of the future in the Western Valleys will
realize a happy combination of town and country life. . .

(Department of Agriculture, Yearbook, 1899, pp. 609-612).

Mead was an influential advocate of public irrigation and his ideas

were used in support of passage of the Reclamation Act of 1902.

Railroad, business, and public power interests and others also

supported its enactment. Over the years the scope of Bureau of

Reclamation planning has gradually widened to become the most

sophisticated public settlement activity of our Federal government,

6



The Reclamation Acts

The Desert Land Act of 1877, which fostered irrigation develop -

ment by private means, and the Carey Act of 1894, which provided

for cooperation with states in irrigation district development, failed

as financial approaches to irrigation development. In the first

instance, individuals lacked capital to satisfy the irrigation require-

ment, and in the second, water users could not repay the costs of

construction (Gates, 1968). In 1902, Congress, in its passage of the

National Irrigation Act, recognized the need for new irrigation

facilities in the arid West which were beyond the capacity or capability

of either private enterprise or the states to finance. By the Act, the

Federal government was given responsibility to finance and construct

reservoirs and facilities for delivering water to the land.

Early planning was mainly concerned with the solution of

engineering problems of water storage and distribution. Many general

and specific acts of Congress have amended and supplemented the

basic Reclamation Act over the past 70 years. Four acts have greatly

expanded and strengthened Bureau of Reclamation planning functions.

The Reclamation Act of 1906 authorized the Secretary of the

Interior to sell surplus power for municipal purposes if it did not

impair the efficiency of the irrigation project. It extended the

Federal government's control over power sites and enabled power

revenues to assist in defraying project costs.

7
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The Boulder Canyon Act of 1928 is a landmark in the develop-

ment of the multiple-purpose idea. This was the first Federal project

explicitly designed to serve more than one purpose. Hoover Dam, a

single concrete structure, stored water to be used for irrigation in

the Imperial Valley, for production of hydroelectric power, for aug-

menting water supply in Southern California urban areas, and for

enhancement of navigation on the Colorado River.

Planning functions of the Bureau of Reclamation were signifi-
1cantly improved and modernized by the Reclamation Act of 1939. The

principal feature of the Act was the establishment of the concept of

the irrigation block, an area designated for development at substan-

tially the same time, which allowed for orderly project development.

The Act also allocated project costs to irrigation, to power, and other

miscellaneous purposes. Water users were spared the inequity of

paying for costs of benefits accruing to the general public, as in the

case of flood control.

The Columbia Basin Project Act of 1943 granted the Bureau

comprehensive authority to plan for the development and settlement of

the Columbia Basin Project area. The Act retained the concept of the

Harlan H. Barrows, a geographer at the University of Chicago, had
a major hand in drafting the Act as part of the Great Plains Com-
mittee's recommendations on institutional readjustment needed to
solve drought problems of the Great Plains in the late 1930's.
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irrigation block from the Act of 1939 and a refinement was made with

the addition of the concept of the farm unit. It allowed planners to

consider a wide range of factors (soil, topography, location, suitable

level of living, and other relevant factors) in the design and layout of

farm units.

Another provision enabled the Bureau to establish town sites, to

plan communities, and to dedicate portions of public lands for the

purpose of sound project development, including provision for recrea-

tion. Other provisions allowed for government purchase of land, for

differential rates on water charges based on land productivity and for

control of speculation in the price of project lands.

The Columbia Basin Project

The primary purpose of the CEP was to transform 1,200,000

acres of dry land into permanently productive farms through irrigation.

Power generated by Grand Coulee Dam, constructed under the Public

Works Administration Program, would drive pumps in the irrigation

system; additionally, the sale of surplus power would repay one-half

of Project costs. Navigation and flood control were included as

minor purposes of the Project.

In the late 19301s, the Columbia Basin contained the largest

tract of potentially irrigable land remaining in the United States. The

Bureau objective to irrigate and populate the more than one million
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acre area was the largest settlement planning enterprise ever

attempted in the United States. The Project presented a bewildering

array of problems for Bureau planners, particularly social and

economic problems, that on earlier projects were not considered

(Mead and Work, 1926; Gates, 1968; Swain, 1970).

Because of the scope of the task, the Bureau sponsored an

elaborate interagency investigation, which came to be known as the

Columbia Basin Joint Investigations (CBJ1), of 28 problems which

development of this large tract of land would involve (Columbia Basin

Joint Investigations: Character and Scope, 1941). The CBJI was the

first real effort to apply planning--over laissez faire--to settlement

in the United States (Bessey, Pers. comm. , June 23, 1972). In the

comprehensive approach to the planning for its settlement and develop-

ment, the CBP stands alone in the United States; indeed, even as a

world example. The Project presents an ideal case study of the

application of geotechnics.

The Problem in Perspective

Over the millenia, man's increasing ability to mold his physical

surroundings has given him advantage over other living creatures and

he has become the dominant over much of the earth. The potential

danger stemming from misdirection of this capability has been a

concern of some individuals and some groups for many years. In this
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country, this was not a significant concern until the post Civil War

period.

In 1864, George Perkins Marsh, in his book Man and Nature; or

Physical Geography as Modified by Human Action, drew attention to

the notion that man, in altering the face of the globe, could create

danger to himself (Marsh, 1864), Major Powell, 14 years later in his

report on the arid lands of the West, expressed similar concern as he

proposed revolutionary changes in land classification, use, and

tenure to cope with climatic variability (Powell, 1879).

The total problem of resource conservation became the subject

of a White House Conference on May 13-15, 1908. The Conference,2

which grew out of a suggestion of the Inland Waterways Commission,

weighed the costs of the appalling resource destruction to that date,

drew up guiding principles to correct some of the worst tendencies

and, in general, is considered a landmark in the development of the

Conservation Movement. As a followup from the Conference, Presi-

dent Roosevelt appointed a National Conservation Commission of 49

members, with Gifford Pinchot, the forester, as chairman. Under

In attendance at the May 13 meeting were the President, Vice
President, 7 members of the Cabinet, 9 justices of the Supreme
Court, many members of Congress, the governors of 34 states and
representatives of the other 12, the governors of all the territories,
representatives of 68 national societies, guests, and the members
of the Inland Waterways Commission.
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his direction, the Commission made the first inventory of natural

resources of the nation (Report of the National Conservation Commis-

sion, February, 1909). The Conservation Movement, which hereto-

fore had been the concern of individuals, was launched in the political

arena and became part of national public policy. This vigorous turn

of the century movement waned for a time, particularly due to World

War I.

The Great Depression of the 1930's stimulated a renewal of the

interest of the Federal government with an extension of activity into

resources planning. The National Planning Board,3 and its succes-

sors, was a major feature in the Federal program. It carried out the

most inclusive and comprehensive regional planning ever undertaken

by the Federal government. Major progress was especially made in

water resources planning in the period from 1933 to 1943.

Research Procedures

This study of the most comprehensive planning project of that

period is based upon a synthesis of information gathered by five

major means:

Study of published materials;

Field observations;

Interviews;

3 See Appendix I for more information on the National Planning Boards.



Correspondence; and

Study of Earth Resources Technology Satellite Imagery
(ERTS-1).

Study of Published Materials

Published materials on the Columbia Basin Project, on national

planning, and on the concepts of geotechnics were studied.

On the Columbia Basin Project

Library research revealed many volumes on the pre-development

period, but that, in spite of its significance, relatively little has been

written about the post development of the Project. Gilbert F. White,

geographer and a premier scholar on water resource development,

would hardly find this surprising as he notes:

Over the years the United States has been quick and energetic
in making studies leading to normative judgments or to plans
for water development but has been extremely slow, indeed
reluctant, to make any appraisal of what has happened after
a project is constructed and put into operation (White, 1971,
10. 9).

And in another context, he says:

One of the remarkable aspects of natural resource management
is that immense stocks of money and time are expended upon
preparation of plans while pitifully small amounts are spent
on finding what actually happened after plans were adopted
(White, 1972, p. 308).

Both statements are true of the Project.

Reports of studies on the Columbia Basin area were issued in

13



14

1903, 1904, 1920 (two), 1921, 1922, 1924, 1925, 1928, 1932, 1933,

1941 through 1946 (numerous), and 1947. The primary documents for

the purposes of this study are the series of reports of the CBJI issued

from 1941 to 1946. Most of the reports are summaries of material

presented initially as preliminary mimeographed reports. These were

released by the office of the field coordinator at Ephrata on a regular

basis as the studies were completed. That office was reported as

well to have issued a month-by-month report on the progress of the

Joint Investigations. Regretably, this record has been destroyed,

greatly hampering the research into the day-to-day workings of the

Investigations. Moreover, it was discovered early in this study that

even published reports are very difficult to come by. The Columbia

Basin Joint Investigations problem reports are out of print and

unavailable from the United States' Government Printing Office,

Washington, D. C., from the Bureau of Reclamation offices in

Washington, D. C. (Department of the Interior), in Denver (engineer-

ing)2 in Boise (Region 1), and in Ephrata (project headquarters). Most

of the reports, however, are available in the libraries of Oregon

State University and the University of Washington. Partial sets are

held by the University of Oregon, Washington State University, and

the technical library of Bonneville Power Administration, Portland,

Oregon. The general plan for the Joint Investigations is described in
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the volume Columbia Basin Joint Investiations, Character and Sco e,

1941.

The reports of the CBTI are of particular interest because of the

map data provided in them. The Columbia Basin area is unusually

well mapped. Topographic maps of virtually the entire area are

available at a scale of one inch to 400 feet with two-foot contour

intervals. Climate, physiographic, land classification, irrigation

block and unit, projected types of farming and other maps have been

prepared on the Project area.

Total cost of the Project is now estimated at nearly $2 billion,

of which about $875 million have been spent as of 1972. In light of

this scale of expenditure, it is surprising that little has been written

with respect to post-development. Two doctoral dissertations in

geography (Brooks, 1957; Macinko, 1961) and three master's theses

Tennant, 1937; Miller, 1947; Smiley, 1972) represent the major

contributions to date.

The most thought-provoking general post-development appraisal

is contained in a journal article, "The Columbia Basin Project:

Expectations, Realizations, Implications, " by George Macinko. This

study points out that multiple problems were, at the time of writing,

developing on the Project. Identified as being particularly important

were those related to provision of adequate drainage facilities at a

reasonable cost, the size of farms, crop emphasis, and repayment of

construction cost (Macinko, 1963).
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Agricultural economists at Washington State University have

completed several studies of the Project. Typical of those is a report

by Arthur Peterson, "Economic Development of the Columbia Basin

Project Compared With a Neighboring Dryland Area, " that appeared

as a Cooperative Extension Bulletin (Peterson, 1966). A study of the

Project within the framework suggested here, however, is lacking.

On National Planning

Grand Coulee Dam and the Columbia Basin Irrigation Project

are both products of the National Planning Board era from 1933 to

1943. Study of the literature on national water resources planning

revealed that the Columbia Basin's planning fell within one of two

major planning thrusts developed as part of President Franklin D.

Roosevelt's New Deal. One thrust led to the TVA program in the

Tennessee River Basin.

The other thrust, beginning with the creation of the Mississippi

Valley Committee, led to planning programs in the Mississippi,

Upper Rio Grande, Red River of the North, Columbia, and Pecos

River Basins. The same form of analysis developed in those basins

was applied later in the Central Valley of California and in ten basins

in the national assessment of 1950 (Ten Rivers in America's Future,

1950).

Although geographers from three Midwestern universities
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(Chicago, Michigan, and Wisconsin) were active in both planning

thrusts, Harlan H. Barrows, head of the Department, University of

Chicago, played the most influential role. Barrows was named a

member of the Mississippi Valley Committee in 1933 by Harold L.

Ickes, Secretary of the Interior and Administrator of Public Works

Administration. Barrows brought geographical thinking which aided in

the solution of the multiple problems (floods, drought, soil erosion

and uncoordinated power development) of the Mississippi Basin in the

1930's. The Report of the Mississippi Valley Committee of 1934 with

Barrows as a principal author is a major document in water resources

literature in the United States. It is significant for four reasons:

By virtue of its attractive format it was widely circulated
and the public became aware of the need for multiple purpose
water planning and the need for planning itself.

The Report was the first major Federal water resource study
organized functionally (by problem) and geographically (by
region).

The Rural Electrification Administration Program, with
Morris L. Cooke (the Mississippi Valley Committee chairman)
as the administrator, was solidly launched because of the
findings and recommendations of the Committee.

It became, in effect, the preliminary plan for the compre-
hensive national plan that Barrows and others were to develop
over the next decade (Report of the Mississippi Valley
Committee of the Public Works Administration, 1934).

The National Planning Board was dissolved in 1934 and replaced

by the National Resources Board. Members of the Mississippi Valley

Committee became the Water Planning Committee of the National
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The main resources board planning sources are listed in the Appendix
II bibliography. The Progress Reports of the National Boards provide
excellent summaries of resource development and planning from 1933
to 1943. The reports of the land planning and water planning com-
mittees (basin reports and drainage basin problems and programs)
are excellent.

5 The concept of geotechnics is treated more fully below and in
Appendix II.
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Resources Board and succeeding Boards. Barrows was a member of

all those Boards, resigning in 1941. As a committee member he

brought exacting standards of writing for the Committee's reports and

he played a major role in developing the emerging national policy of

multiple-purpose river development (Colby and White, 1961). His

most influential contribution, the design of integrated regional studies,

is the subject in part of this dissertation, for it was Professor

Barrows who designed and led the Columbia Basin Joint Investigations.

On the Concepts of Geotechnics

Four men, George Perkins Marsh, Patrick Geddes, Lewis

Mumford, and Benton MacKaye, have produced the major literature
5on geotechnics. Marsh's book, Man and Nature: or Physical Geo-

gphy as Modified by Action, is the primary source. In the

preface to that volume, Marsh concisely defined the task of what later

was to become known as geotechnics as he stated his objective as

being:
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to indicate the character and approximately, the extent of
the changes produced by human action in the physical conditions
of the globe we inhabit;,to point out the dangers of imprudence
and the necessity of caution in all operations which, on a
large scale, interfere with the spontaneous arrangements of
the organic and inorganic world; to suggest the possibilities
and importance of the restoration of disturbed harmonies and
the material improvement of waste and exhausted regions. .

(Marsh, 1864),

Patrick Geddes' book, Cities in Evolution, was published in 1915.

It broke with tradition and stressed the need for survey before plan in

city and regional planning. Geddes also developed the concepts of the

Paleotechnic and Neotechnic divisions of the industrial order of the

late Nineteenth Century. He coined the term "geotechnics. "

Lewis Mumford, a student of Geddes', has developed Geddesian

thought in three major works: Technics and Civilization (1934), The

Culture of Cities (1938), and The City in History (1961). Mumford is

the only scholar on either side of the Atlantic Ocean who has extended

the geotechnic philosophy of Patrick Geddes to the entire span of human

technological development. Mumford was instrumental in importing

European ideas to America and in exporting American ideas to Europe

in this context.

Benton MacKaye, one of the first regional planners in the United

States, has produced three works on geotechnics, A Department of

Labor report on "Employment and Natural Resources" was published

in 1919. It ranks as a major contribution of the conservation move-

ment. In it, MacKaye considered agricultural land, forests, mineral



Geography to Geotechnics (1968) develop the philosophy and theory of

geotechnics and provide, as well, numerous cases of practical

application.

Field Observation

Field work was conducted for two main purposes: (1) to develop

standards of judgment, and (2) to fill in and bring up to date the

collection of basic data. One field traverse and four field work ses-

sions were carried out in the Project area in the period March, 1971

to January, 1973. The field traverse of one week duration was made

in March of 1971. The object was to gain general impressions of the

present patterns of settlement and land use and to gain an understand-

ing of differences related to time of development. These observations

revealed that settlement patterns did reflect the time of development.

Areas settled in the 1940's have small farm units, many buildings,

and gravity irrigation systems. Areas settled more recently have

larger farm units, fewer buildings and sprinkler irrigation systems;

large areas are devoted to extensive land uses and are devoid of

buildings.
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and water resources within a broad program of community-building;

he also dealt with preservation and efficient utilization of the public

domain, full employment and the complete reorganization of the

farming, lumbering, and mining industries of the nation. The New

Ex loration, A Philosophy of Re ional Plannin (1928) and From
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The first field work session was from July 9 to July 14, 1972.

Offices of the Bureau of Reclamation (headquarters at Ephrata),

South Columbia Basin Irrigation District (SCBID) at Pasco, East

Columbia Basin Irrigation District (ECBID) at Othello, the Franklin

County Agricultural Extension Service in Pasco, and the Soil Con-

servation Service in Pasco were visited to alert those offices to the

fact that the study was underway and to seek assistance. This pro-

cedure proved fruitful. Crop report and Project development informa-

tion (irrigation block data-final irrigable acres and land repayment

classes, and Project area maps) were supplied by the Project head-

quarters office. The Soil Conservation Service office supplied farm

ownership listings for the entire Project area. The SCBID office

provided information and materials on irrigation district functions.

In addition, Michener and Associates, a Pasco irrigation engineering

firm, supplied maps and reports on private irrigation development in

the mid-Columbia region.

The second field work session, August 17 through August 21,

1972, consisted of driving over virtually the entire area of the Project

to establish "ground truth" for interpretation of satellite imagery.

Four areas of the Project, developed in the 1940's, 1950's, 1960's,

and 1970's, were intensively studied. The third field work session,

September 21, 1972, and the fourth sessions January 16 through

January 21, 1973, were utilized principally for interviewing. During
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the latter session, an aerial photographic reconnaissance flight was

made over the Othello area.

Interviews

Three main groups of individuals, major CBJI participants,

Bureau of Reclamation personnel (active and retired), and farmers,

were interviewed. Early in the study, at the suggestion of my major

professor, Roy F. Bessey6 and Herbert E. Simison7 were contacted

and interviewed. Those interviews were extremely helpful in directing

the writer to other persons to interview and in establishing research

objectives.

The chiefs or staff personnel from each of the Project

Mr. Bessey of Portland, Oregon, is a consultant in the field of
resources development and planning with 62 years of experience. He
was the Pacific Northwest regional officer for the National Resources
Planning Board and its predecessors and executive officer of the
Pacific Northwest Regional Planning Commission, 1934 to 1943.

Prior to 1953, he was employed by the United States Government
and private consulting firms in the fields of civil engineering,
resources development, and planning and programming. Since 1953,
he has been a consultant, in private practice, in the general field of
resources and regional planning.

Mr. Simison of Seattle, Washington, served on the staff of the
Coordinator of the Columbia Basin Joint Investigations, as a report
writer in the Planning Branch of the Regional office of the Bureau of
Reclamation at Boise, and as a report writer, community planner
and Administrative Assistant to the Project Manager for seven
years (1950 to 1956) on the Columbia Basin Project at Ephrata
during the early period of construction and settlement. He is
currently Director of the Public Affairs Division, Region 10, of the
Environmental Protection Agency.

6

7
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development divisions during the CBJI phase were interviewed. They

included: James M. Berkey (planner in the Community Development

division), Clarence Burnham (soil scientist in Land Classification

division), Clint Amo and E. A. Mack (Land Settlement division),

John Toevs, Sr. (director of development farms in Land Development

division), and William 0. "Oliver" Watson (chief of the Drainage

division).

Russell Smith, manager of the SCBID, and Van Nutley, manager

of the ECBID, have long experience as irrigation district managers.

They provided much useful information about the role of the district

on the Project.

Information was gathered from farmers by driving through

selected irrigation blocks and stopping and talking with farmers as

they were encountered. (Ownership information was mapped for each

irrigation block before going into the field. ) The interviews with

farmers were usually at least two hours long; several were over three

hours. A surprising amount of data were collected in this manner.

A method was worked out to retain as much of the information as

possible. Immediately upon completion of the interview, while driving

away, all information that could be recalled was placed on tape. The

name of the farmer, his address, his acreage (owned and operated),

and any other information supplied about the history of the area or

about neighboring farms was recorded. These tapes were played back
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each evening and the information recorded in a log. Some of the

information was mapped. From the log, additional interviewees were

selected. Among them were Otto Geisert, farm manager for Balcom

and Moe Farms, Inc. , and Ray Burden, vice president for develop-

ment of P. J. Taggares Farms, Inc. They provided information on

two of the larger operational farms on the Project. Forty persons

were interviewed during the course of the study. 8

Correspondence

Persons identified as having major roles in the CBJI, but

located outside the range of direct interview, were contacted by mail.

Pointed questions about the Project were asked of the following

people: Marion Clawson, Randall Brown, Walter Goldschmidt,

Walter Fuhriman, George Macinko, William E. Warne, and Gilbert

9F. White. As each reply was received, it was duplicated and sent to

Mr. Bessey. In turn, he made comments that often led to new

sources of information or to other resource persons. This dialogue

between Mr. Bessey and the writer was maintained throughout the

study. Similarly, a great deal of information and ideas were exchanged

with Simison in Seattle. In view of the limited written record on

8See Appendix III for the list of interviewees.

9See Appendix IV for the list of persons contacted by mail.
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post development of the Project, gathering of this information by

interview and correspondence is considered one of the major contri-

butions of this study.

ERTS-1

The fortuitous availability of ERTS-1 imagery provided a means

to map irrigation development on the Project and private development

in the entire mid-Columbia region through the 1972 crop year. In

addition, estimates have been made of regional investment in irriga-

tion agriculture, and crop identification techniques are currently being

devised. The imagery adds a time saving tool to standard field

methods. It affords an opportunity in the future to rapidly monitor

large regions.

Concepts of Geotechnics as
Evaluative Standards

Man has long been interested in the improvement of his habitat.

Through most of human history, however, his approach has been

individualistic, piecemeal, and eclectic. The growth in human

numbers and societal complexity coupled with expanding technological

capability to alter the environment brought recognition of the need for

a more systematic approach. The notions underlying the concepts of

geotechnics, defined by MacKaye (1950, p. 24) as "the applied science
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of making the earth more habitable, " have been evolving for over a

century. They, perhaps, have their origins in the thinking of George

Perkins Marsh, were nurtured and applied by the Scotsman, Patrick

Geddes, and were articulated in the United States by Lewis Mumford

10and Benton MacKaye.

MacKaye has urged the broad uses of geotechnics as a means to

counter the steady deterioration of the human environment and of the

quality of life. This philosophy was first espoused in The New

Exploration, A Philosoph of Re ional Plannin in 1928. A restate-

ment and evaluation of geotechnics is provided in From Geography to

Geotechnics, a compilation of MacKaye's writings, which was pub-

lished in 1968. In that volume, MacKaye describes three kinds of

habitability:

Physical,

Economic, and

Social.

He conceives of these as concerned essentially with the control of

three kinds of flow:

Water (and attendant soil),

Commerce (raw and finished materials and energy), and

Population (and attendant development) (MacKaye, 1951, p. 110).

10See Appendix II for more background on the history and philosophy
of geotechnics.
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MacKaye defines the characteristics of the three habitabilities

which provide the frame of reference for evaluating the Columbia

Basin Project as follows:

Physical habitability is that quality of an area whereby its
natural resources remain intact. To preserve this quality
requires sustained use; soil fertility renewed; forest cut
limited to growth; water tables maintained. . . in a word
maintenance of ecologic balance. . . (p. 111).

In the long run, physical habitability of the Columbia Basin hinges on

the maintenance of irrigable lands in a permanently productive status.

An adequate and dependable water supply must be developed and

delivered through a functional system; waste water drainage must be

provided for and managed. Wind erosion and alkali accumulation

problems must be solved. In more recent years, the greatly inten-

sified use of herbicides and pesticides and cattle feedlot development

pose problems of control of pollutants of ground and surface water

supplies. Physically attractive sites, reservoirs, lakes, and sand

dune areas and vista, geologic and historic sites should be identified

and considered for their recreational value.

Economic habitability is that quality of an area, or sphere
of activity, whereby men and women are enabled to make a
living. This involves the problem of commodity flow from
natural resources to consumer, and the balances between
surpluses and deficiencies, . . (p. Ill).

The extent to which individual farm families were enabled to develop

prosperous and productive farms is the ultimate measure of economic

habitability. This depends in part on accurate prediction of the degree
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of intensiveness and diversity of the types of farms planned for the

area. Adequate returns to the farmer rely to a large degree on

accurate planning of sizes of farm units and the availability of markets

for the commodities produced.

Social habitability is that quality of an area whereby men and
women are enabled to enjoy living. . . (and) a healthful balance
between three essential settings or environmentsthe urban,
the rural, and the primeval (MacKaye, 1951, p. 111).

In the long run, social habitability hinges on provision of suitable

settlement opportunities. Accurate forecasts of population numbers

at various stages of project development would seem necessary for

sound planning for schools, for roads, for recreational facilities, and

for additions to existing project area towns and for new towns

expected to develop as a result of the influx of settlers.

As a geotechnic enterprise and as an irrigation project, success

depends on the degree to which planners were able to mesh the con-

cepts of the three habitabilities into a sound plan and program for the

development and settlement of the Columbia Basin Project area.

Order of Presentation

Analysis consists of three main parts: analysis of the plan

(Chapters II and III); analysis of the concept in light of present reality

(Chapters IV and V); and conclusions (Chapter VI).

Chapter II surveys Project location, topography, climate and
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the area before irrigation development. Two rival plans to bring

water to the land are treated next. Chapter III provides intensive

examination of three aspects of agricultural settlement planning: land

classification, types of farm economy, and the sizes of farms. The

chapter closes with a summary of the key aspects of the agricultural

pattern envisioned for the area.

Chapter IV describes development of the Project area from

1948 to 1972. Five indices of development are compiled in tabular

form as a summarizing device. Chapter V analyzes Project develop-

ment and settlement and compares it with the plans for the area

within the framework of physical, economic, and social habitabilities.

A critical review and appraisal of the Columbia Basin Project

experience as an effort in public planning and as a geotechnic enter-

prise are presented at the end of the chapter.

Chapter VI draws lessons which, hopefully, may be of utility to

those involved in irrigation planning and the problems of planning in

general.



CHAPTER II

THE GENERAL PLAN FOR THE COLUMBIA
BASIN PROJECT AREA

Planning for the development and settlement of the Columbia

Basin Project area represents the epitome of the National Resources

Planning Board period, 1933-1943. Marion Clawson, a well known

agricultural economist now with Resources for the Future, a partici-

pant in Project planning, says about that effort:

In my view, the Columbia Basin Joint Investigations were
the most outstanding plans for the agricultural development
of a large area that have ever been made in the United
States. I make this judgment, not only for the time when
the studies were made, but until the present also (Clawson,
Pers. Comm. , June 9, 1972),

Clawson's observations point to a number of significant aspects

of the Project which suit it ideally for the kind of inquiry posed here.

One, the area to which policies are directed is legally defined. The

impact of Federal policy can thus be more readily isolated from that

arising in the private sector of the economy in the same area. Two,

human modification of the arid environment is limited to a single

parameterthe artificial application of water. Three, the process

is directed toward a specific socio-economic objective--provision of

opportunities for agricultural settlement.. The plan for the Project,

therefore, encapsulates the essential characteristics of every regional

plan: one, it deals with a specific area; two, it surveys the area and

30
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discovers the natural characteristics and resources; three, it

suggests methods to conserve and develop those resources and

economic life; and four, it attempts to improve the livability or

habitability of the area.

The two purposes of this chapter are (1) to arrive at an under-

standing of the general plan for the Project area which grew out of the

studies and surveys of the Columbia Basin Joint Investigations, and

(2) to appraise the Joint Investigations as a planning enterprise.

Location and Physical Character

The Project lands are located within the "Big Bend" of the

Columbia River (Figure 2. 1) and comprise some 2,500,000 acres of

which 1,000, 000 to 1, 800,000 acres were thought to be irrigable. The

Project area lies about 50 miles south of Grand Coulee Dam (Figure

1. 1). Its dimensions are 40 miles east-west in the northern part,

tapering to 12 miles in the southern part, and about 80 miles north-

south, The airline distance from the Tr-city area (Pasco, Kennewick,

and Richland) at the southernmost tip of the Project area to Grand

Coulee Dam is 130 miles, Highway mileages from the Project area

(Moses Lake) to Seattle are 207 miles, to Portland 310 miles, to San

Francisco 1, 118 miles, and to Chicago 2,002 miles (Figure 2.2).
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Generalized Topography

The Project is located in the Columbia Intermontane Province

between the Cascade and Rocky Mountains (Figure 2. 3), The area is

underlain by thick basalts. There are two main types of surface

features. Shallow depressions as the Quincy and Pasco basins pro-

duced by downwarping of the basalts and upwarped ridges orientated

east-west such as the Frenchman Hills, generally above 1, 500 feet in

elevation, and the Saddle Mountains, generally above 2,000 feet. The

ridges separate the irrigated lands into almost isolated basins

(Figure Z. 4).

Surficial deposits were laid down over large areas of the Project

lands by running water, wind, and glaciers. During the Glacial

epoch, an ice dam in the vicinity of present day Grand Coulee Dam

blocked the flow of the Columbia River from its Big Bend course and

ponded the water into a 1, 500 foot deep lake (Glacial Lake Nespelem).

When the lake drained, the waters flowed from northeast to southwest

across the area (Chapter V Introduction) stripping soil, baring the

basalt, and creating erosion channels and then spreading vast amounts

of glaciofluvial materials into various parts of the Project area.

Locally the areas stripped of soils are known as "scabrock" and the

eroded channels as "coulees,"

The major topographic features of the Project's irrigated area

consists of benches and wide, comparatively smooth slopes. Altitude

34



Southwest

Oregon

Figure 2. 3. Main Physiographic Provinces,
Pacific Northwest.

South Central Plateau and Ranges

/00
1

Scale of miles

Snake River Plain



36

varies from 400 feet at Pasco to 1, 300 feet at the northern edge of the

Project on the slope of the Beezley Hills, which enclose the Quincy

Basin on the north. Greater detail is provided on topography of the

Basin in connection with the topic of land classification.

Climate

The Columbia Basin is situated in the dry shadow of the Cascade

Mountains. Average annual precipitation for the Project area is

8. 35 inches, which is too little, except in very favorable years, for

profitable wheat growing by dry-land farming methods. Irrigation,

therefore, is required for dependable crop production. Other features

of the climate lend themselves to the production of a wide variety of

mid latitude crops. High percentages of possible sunshine during the

summer and a growing season ranging from 150 days to 200 days are

favorable for agriculture. The climate is slightly more continental

(summer temperatures are slightly higher and winter temperatures

are slightly lower) in character than that of the Yakima Valley, Two

types are recognized: the Northeastern Upland Climate and the

Wahluke-Pasco Slope Climate (Figure 2.5).

Northeastern Upland Climate

The average January temperature at Hatton on the Northeastern

Upland is 25oF and the average July temperature is 73oF. Average
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annual precipitation is 9. 17 and marked deviation from average is

characteristic. The growing season averages 138 days.

Wahluke-Pasco Slope Climate

The average January temperature at Kennewick at the southern

tip of the Project area is 32. 3°F. The average July temperature is

74. 9°F. Precipitation averages 10. 17 inches annually and marked

variation in the amount is expected. The growing season averages

178 days. The growing season for the Wahluke-Pasco Slope is

approximately a month longer than for the Northeastern Upland.

Resource Use Before the Columbia
Basin Project

An open range cattle industry developed on the lands within the

Big Bend about one century ago. It declined by the late 1880's in the

face of scanty water supplies (no tributary of consequence joins the

Columbia River along its left bank from the mouth of the Spokane River

to the junction of the Snake River) and winter cattle losses,

Settlement of the lands began about 1890. Dry-land wheat farm-

ing, which by then was firmly established in the Palouse Hill region,

spread throughout most of the Big Bend area in the period from 1890

to 1910. Construction of the Northern Pacific Railroad line from

Spokane through Ritzville and Lind to Puget Sound opened up national
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and international markets for the wheat grown in the area, Ritsville,

in 1910, became the largest rail wheat shipment point in the state.

Donald Meinig, in his valuable study The Great Columbia Plain,

1805-1910, describes the major role railroads played in promoting

agricultural development in the Big Bend area. The Northern Pacific

Railroad Company was granted alternate sections of land through the

heart of the area that later was included in the Project. Placement

of railroad centers of the Northern Pacific, the Milwaukee Road, and

the Great Northern Railroads determined the basic urban pattern for

the Basin.

The period from 1910 to about 1934 was one of decline in wheat

acreage and production and large areas were abandoned to cheatgrass

and sagebrush. Low wheat prices and worldwide surpluses in the

1920's and the Depression and continuing drought in the 1930's drove

many wheat growers from the area. Agriculture disappeared from the

Project area except for small irrigated tracts adjacent to Moses Lake

and the narrow strip abutting the wheatlands of the Palouse. Clearing

of the natural vegetation, destruction of the soil-binding properties by

cultivation, and the low rainfall all led to serious and widespread

wind erosion. The failure of dry farming led to interest in irrigation.

Private irrigation ventures were begun, but they did not occupy

large areas and most failed because water users were unable to repay

the cost of irrigation facilities. It was realized that if large areas

were to be irrigated, it could only come about with Federal aid.
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Early Investigations

A United States Reclamation Service reconnaissance survey in

1903 investigated the possibility of conveying water from the Pend

Oreille River in Idaho to the parched lands in south-central

Washington (Figure 2. 6). Other surveys considered Lake Wenatchee

and the Palouse River as sources. In 1919, the Lesiglature of the

State of Washington created the Columbia Basin Commission to pre-

pare a report on the feasibility of developing the Columbia Basin. It

was appropriated $100,000 for its work and charged with the task of

making a survey of the entire Basin, considering all possible sources

of water.
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Figure 2.6. The Pend Oreille Plan, after a map in North America by
J. Russell Smith, 1925, p. 536.



The Gravity Project

The Commission, in its Report of 1920, stated:

The Columbia Basin Irrigation Project proposes to irrigate
1, 750, 000 acres of land, using a gravity supply of water from
the Pend Oreille River (Columbia Basin Survey Commission,
1920, p. 9).

This came to be known as the Gravity Project. Backed by Spokane

interests, it championed private power development. To add weight

to its case, the backers engaged Major General George W. Goethals,

the Panama Canal engineer, to review and report on the feasibility of

building the Gravity Project. Goethals investigated two methods of

carrying water to the lands:

By gravity flow from the Pend Oreille River and its
tributaries above Newport--called the Gravity Project;

By damming the Columbia River near the head of the
Grand Coulee and pumping water to an artificial lake,
whence it would flow by gravity to the areas under
consideration (Goethals, 1922, p. 5).

The Goethals Report, released in 1922, not unexpectedly recommended

the adoption of the Gravity Project for the following reasons; (1) it

develops the largest acreage, (2) construction and annual costs per

acre will be much lower, and (3) a direct gravity flow is sim.plier and

more reliable than the complex operation of a power and pumping

plant.

Furthermore, Goethals argued against adoption of the Pumping

Project because:
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. geological investigation indicates that the location
originally intended for the Coulee City dam is not a good
one. A stratum of basalt takes a sudden dip just north of
Coulee City and a geologist's report indicates the presence
of faults and crevices at or slightly upstream from the
originally proposed site (Goethals, 1922, p. 20).

As for power possibilities which will result from the Pumping Project,

Goethals said:

Mr. Batcheller (State of Washington. engineer) stresses the
commercial value of the power that will result from the
Pumping Project, which he proposes to sell to existing
commercial companies, thereby reducing the acre cost for
irrigation. This is a question for the future and cannot be
considered in an irrigation project for today, as there is
no prospective market at present and inquiries of existing
companies give no hope of disposing of such power (Goethals,
1922, p. 23).

The Pumping Project

Backers of the Pumping Project, centered at Ephrata and led by

James O'Sullivan, were not to be outdone. O'Sullivan a lawyer, had

moved from Port Huron, Michigan, to Ephrata in 1909. He practiced

law for a few years but gave it up to fight for Grand Coulee Dam.

After the Goethals report was published favoring the Gravity Project,

O'Sullivan wrote to Colonel Hugh Cooper in New York. Cooper, a

world-renowned dam builder, responded and traveled to central

Washington to examine the site proposed for the dam. O'Sullivan wrote

the following piece in the Wenatchee World about Colonel Cooper's

visit to the site:
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Friday, September 24, 1920, will prove to be historic in
history of Grant County and indeed the whole State of
Washington. The greatest living authority of dams and
reclamation then declared emphatically that the construc-
tion of the proposed dam on the Columbia River at the head
of the Grand Coulee is perfectly feasible from an engineering
standpoint (Sundborg, 1954, p. 49).

Cooper's favorable report shifted interest to the Pumping

Project. Rufus Woods, publisher and editor of the Wenatchee World,

with a daring pen took up the battle for Grand Coulee Dam.

Not all were in favor of the dam. It was called a "billion dollar

boondoggle, " producing power that "would have no markets for

decades to come. " The irrigation potential of Grand Coulee was

opposed as well. Beginning in the 1920's, the United States Depart-

ment of Agriculture had called for cutbacks in reclamation. Several

members of Congress, notably Congressman Francis D. Culkin of

New York, were violently opposed to the use of Federal funds for

irrigation (Swain, 1970). Rufus Woods and O'Sullivan rebuffed those

attacks and kept alive the idea of damming the Columbia and turning

its water southward to irrigate lands in the Big Bend. These stories

are told by George Sundborg in Hail Columbia, by Rufus Woods in

The Twenty-three Year Battle for Grand Coulee Dam, and by

Margaret Thompson in Space for Living, A Novel of Grand Coulee

and the Columbia Basin.
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The Feasibility Report

In 1932, The Columbia River and Minor Tributaries report11 by

the United States Army Corps of Engineers recommended a ten-dam

comprehensive plan for the river's main stem, with Grand Coulee

included as the key structure on the Upper Columbia. Economic

feasibility of irrigation development along the Columbia River, how-

ever, was questioned in the report and it was suggested that it await

the future. Arthur M. Hyde, the Secretary of Agriculture, in the

Department of Agriculture report opposed, in forthright terms, con-

struction of the Columbia Basin irrigation project because of the

extremely high per acre costs to bring the land into production.

Notwithstanding Hyde's opposition, the project was found

physically and financially feasible in the "Report of the Bureau of

Reclamation, Department of the Interior. " The chief engineer of the

Denver office of the Bureau in a January 7, 1932, letter of tyans-

mittal of the report to the Commissioner, Washington, D. C. , said:

The report shows that the investment in the dam and power
plant will, be repaid under the conditions assumed in 50 years,
with interest at 4 percent, and leave a substantial surplus for
repaying about one-half of the investment without interest.
With this surplus revenue for liquidating a portion of the
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The report consists of two volumes. Volume One, which deals with
the proposed Columbia Basin irrigation project contains, in addi-
tion to the main report, a "Report by the Bureau of Reclamation,
Department of the Interior" and a "Report of the Department of
Agriculture" in Appendix II.



Source: Columbia River and Minor Tributaries, 1933, p. 483.

Enabling Legislation

In 1933, a number of significant events relating to the Project

occurred. The State of Washington recreated the Columbia Basin

Commission as an organized effort to secure funding for construction

of the dam and associated irrigation facilities. Under its prodding, the
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investment in the irrigation development, and on the basis of
the estimates and conclusions reached in the report, I believe
the Columbia Basin project is physically and financially
feasible. With the completion of the power development, the
irrigation development may proceed at such time and in units
of such size as economic conditions may justify (Columbia
River and Minor Tributaries, 1933, p. 481).

The Columbia Basin project, as proposed by the Bureau of Reclama-

tion, was a multiple-purpose project, combining power and irrigation

development. Total investment in the project was estimated a

$394, 155, 000 (Table 2. 1).

Table 2, 1. Estimated Investment, Columbia Basin project,
Washington, 1933.

Interest during construction on above 17,524,000

Subtotal 185, 890, 000

Irrigation development without interest 208, 265, 000

Total Investment $394, 155, 000

Columbia River Dam (Grand Coulee) $125, 750, 000
Columbia River Power Plant

Subtotal

42, 616, 000

168, 366, 000



State legislature appropriated $377, 000 for the foundation of a low

dam.

The year 1933 was also, of course, within President Franklin

D. Roosevelt's tenure in the White House (1932-1945). A staunch

backer of Federal reclamation in the West, he took a personal interest

in the development of the lands within the Big Bend area. U, S.

Senator C. C. Dill of Spokane succeeded in getting President Roosevelt

to authorize $63 million in Public Works Administration funds (under

the National Industrial Recovery Act of 1933) for construction of a

"low" dam, 177 feet high, suitable only for hydroelectric power. On

August 4, 1934, President Roosevelt dedicated the dam and construc-

tion began in September. Secretary of the Interior Harold L. Ickes

signed a change order in June of 1935 providing for a "high" dam, one

which would serve the purposes of both power generation and irrigation.

Controversy over the source of water supply, which had raged

for a decade, ended with dam construction underway. Over the next

six years, some 6, 000 men labored around the clock to build the dam.

Some 60 men gave their lives to the dam, which was essentially

completed in 1939. Attention turned then to the irrigation phase of

the project; interest was strong at the Federal, State, and local levels.

President Roosevelt, in a memorandum to Harold L. Ickes,

Secretary of the Interior, in 1939 said, in part:

In view of the fact that the Grand Coulee Dam will be
finished early in 1941, I believe it is time for us to plan
for its use.
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This use divides itself into two parts:
Surplus power over and above power needs for pumping

water into the Columbia Basin. This subject should be
referred to the National Power Policy Committee. It affects,
of course, the tie-in with Bonneville and with existing power
consumer cooperatives, rural lines, etc. , and it has a bearing
on a possible third dam in the Columbia River, half way between
Grand Coulee and Bonneville.

The development of the Columbia Basin itself. I feel very
strongly on this subject. I understand that it is believed by
Reclamation Bureau that when water is provided, 80,000
families can be put on the land. If this estimate is correct
it will mean approximately 20,000 other families who will be
engaged in services such as gasoline stations, small stores,
transportation, local governmental operations, etc, , etc. I
hope the Government can lay down a definite policy that all
lands will be open only to relief families or families which for
many different reasons have abandoned their homes and fled to
the coastal region or are now 'adrift' in various parts of the
country. In other words, I want to give first chance to the
' Grapes of Wrath' families of the nation.

I realize that a percentage of these families are shifteless and
that an even larger percentage of them are so ignorant of
farm and home economics that without help they would make
a failure of this new land,

The work of the rural rehabilitation and WPA colonization
projects during the past seven years has demonstrated
nevertheless that given supervision and instruction for a few
years this condition of ignorance can, in most cases, be over-
come. This entails in any planning a fairly large overhead
covering supervision and instruction during the first few years.
It envisages also a percentage of families who, no matter how
much they are supervised and instructed, will fail to make good.
Such families would, of course, have to be replaced by others
who would make good.

All in all this is a tremendous subject and I call your attention
to the definite possibility of planning in the Columbia Basin for
certain local industries to supplement agriculture--decen-
tralized industries which will fill purely local needs and not
export their production beyond the Columbia Basin.
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It is obvious from the history of Oregon and Washington apple
growing, for example, that there has probably been too much
apple production in that area. There is, using the same
illustration, a growing improvement in apple production in
the Appalachian section with the result that proportionately
fewer Pacific Coast apples are sold in local eastern markets
than formerly. The eastern and southern growers have
at last begun to learn how to grade, pick and stores their
apples.

In the same way there is a tendency in the Far West to grow
too many onions and similar specialized crops, thus creating
too great dependence on eastern markets and too little
diversification of crops.

The Columbia Basin project requires, therefore, a compre-
hensive agricultural and industrial economic survey. The
Basin can eventually support 500,000 of our citizens, and I
should like to have it so planned that opportunity for settle-
ment will be given primarily to those families which are
today in need.

Finally, the whole Basin should be planned with the thought of
making the Basin economically self-supporting as far as
possible. There is no reason, for instance, why the Basin
should not make the equivalent of its whole shoe supply because
hides are available close to the site. Certain woolen goods
can be manufactured and it might be possible to work out small
glass and crockery factories (Nixon (ed. ), Franklin D. Roose-
velt and Conservation, 1957, p. 405-407).

The President also indicated that Secretary Ickes refer the compre-

hensive agricultural and industrial economic survey to the National

Resources Planning Board. At this time, December of 1939, the

survey the President proposed was already underway.

Initiation of the Columbia Basin
Joint Investigations

The concept of "joint investigations" of the problems which
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would be encountered in the development and settlement of the Basin

had multiple origins. Gilbert F. White links them to the Mississippi

Valley Committee planning thrust alluded to earlier when he says:

"Initiation of the Columbia Basin Joint Investigations grew out of the

experience in the Upper Rio Grande Basin"(White, Pers. Comm.

January 27, 1972). In the meantime, discussions were underway in

the Pacific Northwest looking toward the need for consideration of the

broader aspects of Columbia Basin project planning (Pacific North-

west Drainage Basin Meeting, 1938; Bessey, 1963, p. 37). The

Washington State Planning Council (WSPC) and the Pacific Northwest

Regional Planning Commission (PNWRPC) were both active in those

early discussions. 12The multiple origin of the Joint Investigations

was one of the factors which enabled them to achieve the success that

they did.

This was reflected in a 1938 meeting in Washington, D. C.

Roy F. Bessey, the Pacific Northwest Regional Officer of the National

Resources Committee, William E. Warne, Public Information Officer

of the Bureau of Reclamation, and Gilbert F. White, member of the

Water Resources Committee of the National Resources Committee,

met to discuss planning for the Columbia Basin area. Out of this

meeting came a memorandum to Commissioner of Reclamation

12 See Appendix I for information on the WSPC and the PNWRPC.
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John C. Page which pointed out the need for studies to precede the

irrigation phase of the Project. The Commissioner was receptive to

the suggestion made in the memorandum and:

On May 8, 1939, John C. Page, the Commissioner of
Reclamation and Harlan H. Barrows met for lunch and
at this time they negotiated a horse trade in which Page
agreed to allocate $38, 000 from the Bureau of Reclamation
to help get the Pecos Joint Investigation started if Barrows
would agree to begin planning for comprehensive studies at
Grand Coulee. Once that agreement was reached, steps were
taken to appoint Barrows as the consultant to initiate the work,
and he and William E. Warne worked out the details of con-
ferences in Washington and the Pacific Northwest on the basis
of which the investigations would take shape (White, October
27, 1972, Pers. Comm. ).

Thus, the Columbia Basin Joint Investigations were launched and

as indicated were closely tied to the Upper Rio Grande and Pecos

efforts. There are in addition longer roots to the appointment of

Barrows to design and direct the Joint Investigations. Both

Commissioner Page and William Warne had worked closely with

Barrows and Gilbert F. White in drainage basin planning work.

William Warne stresses that background as follows:

Through working with Dr. Barrows and Gilbert F. White on
the National Resources Committee's 1936 Report on Drainage
Basin Problems and Programs, I became acutely aware of the
need for more detailed planning to prepare for the develop-
ment of the great irrigation project that the Bureau was
launching in Washington (Warne, March 27, 1972, Pers.
Comm. ).

On July 1, 1939 Commissioner Page officially appointed Harlan

Barrows and William Warne to take charge of the Investigations.
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After discussions in Washington, D. C., as indicated by White,

Barrows and Warne presented a preliminary plan of the Columbia

Basin Joint Investigations to interested agencies and parties at

conferences in Spokane, Portland, Ephrata and elsewhere in the

Pacific Northwest. The plan was studied and modified and on

November 1, 1939, the plan of the Joint Investigations, incorporating

the suggestions made by various parties, was made available to all

interested agencies and individuals. In late 1939 and early 1940,

Barrows and Warne made many trips to the Pacific Northwest to

work up commitments for study teams.

Form and Organization of the
Joint Investigations

The official justification for the comprehensive survey by the

Bureau of Reclamation was that its task did not end with provision of

structures for irrigation, but that it extended to all those problems

which had to be met before a successful pattern of rural and urban

living could be developed on the Project. The investigations thus

were to deal with the entire infrastructure of the Basin.

Barrows formulated 28 problem numbers, 13divided into 16

divisions (Table 2. 2), for which study committees were named.

See Appendix VI for the list of questions posed by Barrows for
investigation. It is duplicated here because of the growing difficulty
of access to the primary document and moreover, according to
Charles C. Colby and Gilbert F. White (1961), it "still is an
incisive classification of resource-use problems in an irrigated
area. "



Table 2.2. Divisions of the Columbia Basin Joint
Investigations.

Number Title of Division

Basic Surveys
II Types of Farm Economy
III Water Requirements
IV Size of Farm Units
V Layout and Improvement of Farms
VI Allocation of Cost and Repayments
VII Control of Project Lands
VIII Rate of Development
IX Villages
X Roads and Other Transportation Facilities
XI Underground Waters
XII Rural and Village Electrification
XIII Manufactures
XIV Recreational Resources and Needs
XV Rural Community Centers
XVI Governmental Organization, Public Works

Programming and Financing

Source: U. S. Bureau of Reclamation, CBJI, Character and
Scope, 1941, p. 1 .

Federal, state, and local agencies were enlisted by Barrows to

explore particular questions in which they had an interest and special

knowledge. Participation was not limited to governmental agencies;

railroads and chambers of commerce were asked to study several

problems. The bulletin "Character and Scope, Columbia Basin

Joint Investigations, 1941" sets forth the scope and the general plan

of the investigations and identifies participants and their roles.

A resident coordinating and facilitating staff was established at

Ephrata, the Project's headquarters. Dr. Edward N. "Nat" Torbert,
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a geographer and student of Barrowst at Chicago, was appointed the

field coordinator. He had worked in TVA planning and immediately

prior to accepting the coordinator post had been on the staff of the

Pacific Northwest Regional Planning Commission. His main duties,

as full-time assistant to Barrows and Warne, were to facilitate

cooperation among members of investigating groups, to provide

counsel and aid to participants, and to furnish to the public, through

the information officer on the Project, information on the nature and

progress of the investigations.

Marion Clawson, then of the Bureau of Agricultural Economics

(BAE) of the United States Department of Agriculture (USDA), was

named as the field representative of that Department. He was to

coordinate the activities of the several bureaus of the USDA involved

in the Investigations.

The Columbia Basin Joint Investigations were in progress

approximately four years, from 1939 through 1942. Reports stemming

from the investigations were published from 1941 to 1946. Some 300

persons representing 40 Federal, state, and local agencies and many

private agencies took part. Library and field research and corres-

pondence with participants reveals that in many cases those listed in

the Character and Scope volume and those who actually carried out the

studies differ significantly; therefore, Table 2. 3 was prepared to

summarize the total Joint Investigation effort. Several aspects of the

table bear emphasis.



(Continued on next page)

Table 2. 3. Columbia Basin Joint Investigations Tabular Summary.

Division
Problem

no.
Problem title

Responsible
agency

1
Key personnel

Date
completed2

Basic Surveys BR W. W. Johnston 1941
C.C. Burnham

II Types of Farm Economy
1 Farm Experience BR R. J. Newell 1942

Hollis Sanford
Claude Studebaker
Edward N. Torbert
M. L. Tillery

2 Types of Farming BAE Walter U. Fuhriman 1945

WSC

3 Insuring Proper Land Use WSPC James M. Berkey 1945

III 4 & 5 Water Requirements BR R. J. Newell 1945
SCS W. W. Johnston
WSC

IV Farm Size and Adjustment
to Topography

6 & 8 Farm Size and Adjustment
to Topography

BAE

BR

Edward N. Torbert
A. Graham Atkins

1946

WSC Vincent M. Throop

7 Special Land Units BR Vincent M. Throop 1945

V Layout and Equipment
of Farms

9 Farm Improvement WSPC P. Hetherton 1945
WSC James M. Berkey

10 Patterns of Rural Settlement BAE Carl C. Taylor 1947

3
Remarks

Excellent general and detailed
land classification and large scale
topographic mapping

Led to BR farm development
programs--four "predevelopment"
farms established. Strong settler
assistance program.

Projected types of farming and
estimates of economy at maturity

Counties adopted some of the land
use recommendations

Recommendations into CBP Act of
1943. Size on soils, topography
and other factors.

Part-time units established



Table 2. 3 (Continued)

(Continued on next page)

Division
Problem

No.
Problem title

Responsible
agency

Key personnel
Date

completed
Remarks

11 Allocation of Costs BPA

BR

- 1945 Led to publication of House Doc.
No. 172, 79th Congress, 1st
Session Cost Allocation Report

VI Allocations of Costs
and Repayments

12 Equitable Payments BR Lloyd Schram 1945

13 Allocations of Repayment
Charges by Class of Land

BR

BAE

Edward N. Torbert 1945 Adopted in CBP Act ten-year
development period, varying rate

14 Financial Aid to Settlers BR Edward N. Torbert 1945
BAE

VII Control of Project Lands
15 Control of Privately BR - 1941 Recommendations adopted

Owned Lands WSPC CBP Act

16 Control of State Lands,
County Lands, and

WSDCD Edward Davis -

Railroad Lands

VIII Rate of Development
17 Development Rate of BR H. A. Parker 1945

Project Lands Edward N. Torbert
Vincent M. Tlu.00p

IX Villages
18 Optimum Number of New BR 1947

Villages and their
Placement



(Continued on next page)

Remarks

Recommendations adopted by
BR and WSHC

Recreational facilities developed
on the Project in accordance with
the comprehensive program
recommended

Plans adopted by NPS

Table 2. 3. (Continued)

Division
Problem

no.
Problem title

Responsible
agency

Key personnel
Date

completed

X Roads and Other
Transportation
Facilities

19 Road net WSDH Vincent M. Throop 1945
Edward N. Torbert

20 Railroad Facilities RR

21 Columbia River as a COE C. R. Moore 1945

Commerical Route

XI Underground Waters
22 Underground Waters USGS

XII 23 Rural and Village BR George A. Fleming 1945
Electrification

XIII 24 Manufactures BAE Wendell T. Calhoun 1945

XIV 25 Recreational Resources BR Edward N. Torbert
Vincent M. Throop

1945

and Needs
Herbert E. Simison
James T. McBroom

26 Plans for Use of NPS C. E. Greidex 1945

Franklin D. Roosevelt
Reservoir



BAE Bureau of Agricultural Economics of the U. S. D. A.
BPA Bonneville Administration of the U. S. D. I.
COE Corps of Army Engineers
NPS National Park Service
SCS Soil Conservation Service
WSC Washington State College
WSDCD Washington State Department of Conservation and Development
WSHD Washington State Department of Highways

Persons who wrote the reports and/or carried out the investigative work.
1

2Mimeographed copies of many of the reports were available before they were published in pamphlet form.

3Thc findings, and ,methodology of many of the technical reports were applied in many other areas, the extent of which was not determined
in the present study.

Table 2. 3. (Continued)

Division
Problem

no.
Problem title

Responsible
agency

Key personnel Date
completed

XV Rural Community Centers BAE

27 Plans for Location of BAE

Schools, etc. WSC

XVI 28 Governmental Organization, WSPC P. Hetherton
James. M. Berkey

1945
Public Works Programining,
and Financing

Remarks

Resulted in settlement efficiencies

Secured funding for public works
projects and their coordinated
development
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One, of the 40 agencies that participated in the Investigations,

three were particularly active. The USDA was represented on the

largest number of studies and the BAE under Clawson's direction was

the most active of the USDA bureaus. Washington State College was

named to the largest number of problems (seven). The Washington

State Planning Council (WSPC), by being named to lead four studies,

ranked next to the State College.

Two, as the Investigations developed, those agencies which

detached staff to work full-time on their assignments completed them

promptly. For example, James M. Berkey of the WSPC wrote two

reports and a portion of a third and he served on committees studying

other problems. Other agencies which had Joint Investigation

responsibility added to regular staff duties often were unable to

complete the studies on time or found it impossible to finish them.

Three, the exigencies of World War II added to the normal

difficulties of operating a planning inquiry involving so many agencies

and people. The character of the Investigations changed as they

moved into the War years. Personnel from several of the committees

were called into the military, particularly engineers. Torbert's role

changed from field coordinator to report writer. He made many of the

factual studies, wrote the reports, and presented them for review by

the committees originallyassigned. As more of the work load shifted

to Torbert, he added other geographers to his staff--Vincent M.
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Throop and James T. McB room, both former students of Barrows' at

Chicago, and Herbert E. Simison, trained at UCLA--joined Torbert

and together they conducted many of the studies and wrote the reports

in the later years of the Investigations. Reports of Problems

Numbers 1, 6, 13, 14, 17, 19, and especially 25 (on recreation

resources and needs) are geographical (Table 2. 3),

Basic Surveys

Before and while the Joint Investigations were being formulated

the Bureau of Reclamation undertook a series of land surveys as

follows:

All township and section lines were retraced and all section
and quarter section corners were reset with permanent markers.

A topographic survey of the entire area was completed at a
scale of 1 inch to 400 feet and two-foot contours.

A land classification survey was made placing the lands in the
Basin in various classes of irrigable and nonirrigable land.

The lands were appraised at dry land value.

A temperature recording program was begun at 26 stations in
the Basin in cooperation with the Weather Bureau.

The surveys were designed in sequence and were carried out from

1935 to 1941. As far as is known to the writer, this was the most

ambitious survey work done by the Bureau for any of its projects. A

vast amount of data about the physical base of the Columbia Basin was

therefore available when the Joint Investigations began.



CHAPTER III

LAND CLASSIFICATION, TYPES OF FARM ECONOMY,
AND SIZE OF FARM UNITS, COLUMBIA

BASIN JOINT INVESTIGATIONS

Land classification in Division Land the Problems in Divisions

II and IV (see p. 55 for titles) are selected for intensive analysis in

this study, For each Problem, participants and advisors are identified

and the basic assumptions, methods employed, and the findings are

examined. This provides the necessary yardstick against which

present project development is compared.

Classification of Lands on the
Columbia Basin Project

Land classification was undertaken for the purpose of deter-

mining which of the basin lands were suitable for development under

irrigation, and to further divide those "arable" lands into classes on

the basis of their productive value under irrigation. Two types of

land classification were utilized: Reconnaissance Land Classification

and Detailed Land Classification. Both of these were devised by the

late W. W. Johnston, Bureau of Reclamation economist, who also

directed the field work which began in September of 1937 and was

completed in August of 1941.

The Reconnaissance Land Classification was made for the

purpose of locating:
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. . large-sized areas of nonarable land, in order that such
areas might be omitted from the areas to be covered in detail
both by the topographic surveys and land classification
(Johnston, 1942, p. 42).

The locations and boundaries of three kinds of nonarable bodies of

land were determined:

Scab Lands - Lands made up of basalt outcropping with inter-
vening bodies covered with a very shallow depth of soil
over solid rock, the depth being generally less than two feet.

Rocky Lands - Lands in which the soil is made up of a
mixture of loam, boulders and gravel. The boulders are
generally of large size and the cost of removing them
would be expensive, probably costing from $100 to $200
per acre, if the farmer were to allow himself reasonable
wages.

Coarse Sandy Soils - Lands in which sandy soils predominate
and which in light of experience on nearby irrigated
projects where coarse texture of the soil has been a
limiting factor in both the irrigation water requirement
and in the general success or failure of irrigation farm-
ing (Johnston, 1942, p. 42).

The areas considered nonarable were placed in a "Class " category

and excluded from the Project (Figures 3. 1 and 3. 2).

The Detailed Land Classification divided the arable land into

three classes on the basis of capability for production under irriga-

tion:

Class 1 the best lands, which are smooth, gently sloping topo-
graphy and deep, fertile soil free from alkali and rock.

Class 2 the average land, which still makes good farm land but is
inferior to Class 1 in one or more respects.

Class 3 the least desirable arable land, being inferior to both
Class 1 and Class 2 in one or more respects.
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NANT LAND CLASSES
CLASS I
CLASSES I AND 2
CLASS 2
CLASSES 2 AND 3
CLASSES 2,3 AND 6
CLASS 3
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Land Characteristics were considered under four headings: soils,

topography; drainage; and loose rock or boulders in the plow zone.

The standards for each of these are contained in Table 3. 1.

Land classifiers, men mainly trained in soils, drove or walked

along the 1116 section lines in the direction which crossed the prin-

cipal drainage lines. Excursions were made as necessary to areas

on either side of the line to examine the entire area. Various features

of the land were delineated on the topographic base maps. Soil

borings were put down on each 1/16 section and samples were collected

for laboratory analysis. Areas were classed using the numerals 1,

2, or 3. This was followed, except in the case of Class 1, by an "

indicating soils deficiency, a "t" for topographic deficiency, a "d" for

drainage deficiency, or an "r" for rocks in the plow zone. Many

combinations were delimited as well, for example, an area of rocky

land with uneven topography would be classed as "2rt" (Figure 3. 3).

Upon completion of the land classification survey, the areas

with homogenous conditions were delineated (Figure 3. 4). Six of the

generalized topographic subdivisions are described below:

Eastern Uplands - Lands in the eastern part of the Project. The
topography is gently rolling and the surface mature. The
upland soils are light brown sand barns and loams which have
been formed from loessal materials.

Quincy Basin - Area of loam soils of good depth, high water holding
capacity, and high fertility developed on lands of very moderate
gradient.



Table 3.1. Land Classification Standards, Columbia Basin Project, 1942.

Soils
Texture

Depth:
To gravel, sand or cobble
To solid rock or

impervious hardpan

To caliche hardpan (slightly
penetrable)

To penetrable lime zone

Alkali: Black alkali

Total salts

Rock:

Topography: Slopes

Surface

Drainage

Sandy loam to friable clay
loam.

30" plus

48" plus

30" with 48" penetrable
18" with 48" penetrable

pH under 9.0 in furface 3',
may have higher pH in sub-soil
if highly calcareous and
total salts are low

. 2 of 1% or less

None in the plow zone of a
size that will interfere with
cultivation

Up to 4% if reasonably large
sized bodies slope in the
same plane
Smooth enough that leveling
can be accomplished almost
entirely with a float

Soil and topographic conditions
such no specific drainage
requirements is to be
anticipated

May be loamy sand if under-
laid by finer textured soil

20" plus

36" plus

24" with 36" penetrable
14" with 36" penetrable

pH under 9,0 in surface 2'; may
have higher pH below 2' if
highly calcareous and total salts
are low

. 35 of 1% or less

Only scattering loose rock large
enough to interfere with
cultivation

Up to 8% if reasonably large
sized bodies slope in the
same plane
Moderate grading may be
required

Soil and topographic conditions
such that drainage will probably
be required but with reclamation
by artificial means appearing
feasible at reasonable cost

Loamy sand to friable clay.

12" plus

36" plus, where flat or hummocky
24" on smooth slopes

16" with 24-36" penetrable
8" with 24-36" penetrable

pH under 9.0 in surface 12"; may
have higher pH below 12" if highly
calcareous and total salts are low

. 6 of 1% or less

Not more than are generally cleared
for cultivation

Up to 12% if slopes are very favorable

May require heavy grading in spots
but not more than has been general
on similar developed projects

Narrow valleys, etc., where drainage
will probably be required. Also areas
requiring surface outlets provided these
can be provided at reasonable cost

Land characteristics Class 1 - Arable Class 2 - Arable Class 3 Arable
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Royal Slope - Lands on the south slope of the Frenchmen Hills with
deep soils of medium to light texture. Topography is variable.

Wahluke Slope - Lands on the south slope of the Saddle Mountains
with deep soils of moderate texture. Topography is smooth
with moderate slopes.

Southwestern Uplands - A high, plateau-like area of relatively flat
topography. Soils are generally of Class 2, having been
adversely affected by wind erosion.

Pasco Slope - Lands of sandy soils intermingled with considerable
amounts of Class 6 land. Slopes are moderate with low
elevation.

Gross arable areas by land class were tabulated for each subdivision

as a final step in the land classification process (Table 3. 2).

Detailed land classification covered an area of 1, 913, 871 acres,

of which approximately 1, 220, 000 acres were classed as arable.

(More recent surveys first reduced the figure to 1, 029,000 acres and

then revised it upward to 1, 095, 000 acres where it stood in 1973. )

The survey disclosed that early estimates of the amount of irrigable

land were far too high. The detailed land classification work in the

Basin is a good example of its kind, a further application of such work

in Michigan (in the Michigan Land Economic Survey of the 1920's) and

in the TVA programs, and a refinement of land classification techniques

developed within the Bureau of Reclamation (Land Classification in the

United States, NRPB, March, 1941).

In summary, land classification is an important first step in any

proposed irrigation project. On early Bureau projects land



Table 3. 2. Gross Arable Acreage by Generalized Topographic Subdivision, Columbia Basin
Project, Washington.

name Class 1 Class 2 % Class 3 % Totals 1-3

Eastern Uplands 228, 911 47 175, 838 36 79,064 17 483, 813

Quincy Basin 46, 292 46 35, 262 35 18,825 19 100, 379

Royal Slope 42, 204 39 43,813 39 25, 966 23 111, 983

Wahluke Slope 31, 287 36 41,539 48 13,483 16 86, 309

Southwestern Uplands 24, 280 19 67,336 52 37, 135 29 128, 751

Pasco Slope 3, 528 9 18, 305 48 16,412 43 38, 245

Totals 376, 502 382, 093 190, 885 949, 480

Subdivision Gross arable areal- (acres

1 Total acreages with several minor subdivisions included are:
Class 1 401,424 and 33%
Class 2 490,223 and 40%
Class 3 328,759 and 27%
Total 1-3 1, 220, 406

Source: Classification of Lands, Columbia Basin Project, 1942, p. 4.
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classification was simply not carried out or if so, provided inadequate

data for planners, On the Columbia Basin Project these errors were

not repeated. Much very fine work, mainly due to the efforts of

W. W. Johnston, gave project planners the data to determine in part

the size of farm units and their repayment ability.

Types of Farm Economy

The second division of the Joint Investigations was designed to

provide information on applicable types of farm economy. Three

investigations were included in the division to seek information con-

cerning types of crops, crop combinations, and crop rotations on

other northwest irrigation projects; the types of agricultural pro-

grams best suited to the Project area; and the means to control land

use.

Problem Number 1, Farm
Experience Studies

The findings of this investigation were intended to be of use to

those studying other problems, particularly on types of farming. The

report, due as soon as possible, " was submitted on April 16, 1941,

and published in 1942. The various agencies brought together in the

studies presented an opportunity for exchange of data and ideas.

Barrows sought to facilitate such interchanges by interlocking
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memberships throughout the studies. This is illustrated by the

membership in Problem No. 1 which brought together personnel from

the Bureau of Reclamation and the Department of Agriculture, rivals

over the years.

R. J. Newell, construction engineer from the Boise office of the

Bureau of Reclamation, was named as the principal investigator.

Sherman E. Johnson of the BAE of the USDA was listed as an advisor

on methodology. Torbert and McBroom and the names of others who

carried out the investigative work and prepared the report are listed

in Table 2. 3(p. 55). The same procedure is used for the other

problems discussed.

Characteristics of climates, soils, topography, distance by rail

and road to markets, and shipping rates of eight other Pacific

Northwest irrigation projects were investigated and compared with

basic conditions in the Columbia Basin. It was discovered that parts

of the Boise project and several divisions of the Yakima project were

closely similar to portions of the Columbia Basin area. The climatic

conditions in the Tieton division, however, which account in part for

the success of fruit production of the Yakima project, were found not

to be duplicated in the Project area. Attention was called to

numerous failures in attempts to establish fruit growing on some of

the projects studied. Extremely thorough investigation was recom-

mended before proceeding with such enterprises in the Columbia
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Basin. In the course of their study, investigators necessarily had to

develop adequate knowledge of conditions on the Project if they were

to compare them to other areas. Basic data gathered earlier by

Bureau surveys on climate and topography were mapped and effective

block diagrams were prepared.

Major conclusions reached on types of farming and on develop-

ment of farms on new land were significant. It was concluded that the

more successful types of farms combined crop and livestock programs

and those that met with limited success depended predominantly or

exclusively upon cash field crops or specialty crops. The theme of

diversified farming carried over into virtually all of the other studies.

In reference to farms on new land, it was found:

That new-land settlers tend to break and prepare more
land than can properly be handled in crops during the
early years of development;

That the development of new-land farms is retarded by a
shortage of livestock; many new settlers are financially
unable to purchase stock and there ordinarily is an
inadequate local supply of desirable animals;

That there is a lack of information on local conditions
needed for settler education on irrigation practices and
water requirements;
That, whereas the agricultural. extension programs tend
to grow only as a community develops, the need for advisory
assistance is greatest in the earlier years of development
(Farm Experience Studies, 1942, p. xiv).

As a result of these findings, the farm development program of the

Bureau of Reclamation was initiated on the Columbia Basin Project

in 1946.
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Four development farms were established in parts of the Project

which were representative as to soil, topographic, and climatic con-

ditions. A cooperative arrangement was worked out between the

Bureau, the State College, and several agencies (Bureau of Plant

Industry and Soils and Agricultural Engineering) of the USDA to

administer the program. The general objective of the program was to

aid in the successful settlement of the Project. The Bureau sought to

reverse the rule on its earlier projects that "it took three crops of

settlers to make one successful, irrigated farm. " The primary

purpose of the development or "pre-development" farms was to

demonstrate approved methods of laying out farm irrigation systems,

irrigation practices, cultural practices, kinds and varieties of crops

adapted to irrigation, and to aid new irrigation farmers in coping with

farm drainage and other problems. A secondary purpose was

research. The Bureau, in its operation of the development farms,

thus hoped to learn in advance of general settlement how to best handle

the land and crops for successful farming.

As a further aid to settlers, the Bureau of Reclamation and the

Institute of Agricultural Sciences at the State College jointly prepared

a farmers' handbook for the Project. It was very comprehensive and

touched upon almost every topic of interest to farmers. It was

designed to be updated by supplements and revisions supplied through

the County Extension System.



Problem Number 2, Types
of Farming

Investigators attempted to predict the types of farm economy

suited to the Basin at the mature stage. Their conclusions were of

far-reaching significance. Barrows named state college, BAE,

Pacific Northwest Regional Planning Commission, and Bureau of

Reclamation personnel as investigators. Dr. Walter U. Fuhriman,

agricultural economist, Division of Farm Management and Costs of

the BAE, prepared the report with assistance from Donald J. Street

and Wallace McMartin of the Boise (Region 1) office of the Bureau

of Reclamation. The report was due July 1, 1941 and published in

1945.

Five steps were employed in the general approach to the prob-

le m:

1. To determine the kind of crops which, in view of existing
physical conditions--soil, climate, and topography
might be grown under irrigation on the project area.

Z. To estimatetaking into account economic and physical
limitations--the probable acreage and production of
various crops by land classes and by geographic sub-
divis ion.

To determine--on the bases of estimated crop production
on the project area and actual farm experience with live-
stock production in other irrigated areas --the kind of
livestock enterprises likely to develop and to estimate
kinds and quantities of livestock and livestock production.
To indicate which of the crop and livestock enterprise
combinations common to other irrigated regions are most
suitable to the project, taking into account probable
market outlets and demand for livestock and livestock
products.

75
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5. To work out farm budgets showing probable investment,
expense, and income for various sizes and types of farm.
These budgets are intended: (a) to provide a basis for
policy-making decisions by agencies concerned with the
development of the project, (b) to present information use-
ful to investigators concerned with other aspects of the
Joint Investigations, and (c) to serve as guides in the
settlement of the project, both to administrative agencies
and settlers (Types of Farming, 1945, 13. 2).

It is important to understand the assumptions under which

answers were derived to the question: What types of farm economy

are best suited to the Project area? Fuhriman remarks about agri-

cultural conditions at the time when studies were begun on Problem

Number 2:

Horses were used as the most common source of power by
most farmers on irrigated land, although there were a
number of farmers using tractor power for some operations.
After considerable debate among investigators, it was
decided that in view of the scarcity of reliable information
relating to tractor performance and operation, the analysis
of labor, equipment, and capital requirements for farms in
the Columbia Basin would be based upon horse-drawn
equipment (Fuhriman, July 9, 1972, Pers. Comm. ).

Forecasting the types of farm economy for the Basin also, of course,

entailed consideration of social, economic, and technological factors.

For the purpose of their projections it was assumed that there would

be no marked changes in technological development on the farm and

no marked changes in the social structure" (Types of Farming, 1945,

p. xii). A price level and price structure was assumed comparable

to the average for the period between 1921 and 1940. Based upon the

assumptions outlined--use of horse-drawn equipment, no marked



technological or social change, the price level and price structure

averageinvestigators envisaged:

. agriculture in the Columbia Basin similar, in its broad
outline, to that presently characteristic of the developed
irrigation areas in the Pacific Northwest where similar
physical conditions prevail (Types of Farming, 1945, p, xii).

On that basis, the following types of farms were thought likely to be

found in the Columbia Basin at the mature stage of development:

1. Specialized farms
Crop, particularly fruit and truck farms
Livestock, particularly dairy and livestock feeding

2. Diversified farms
3. Other types

Part-time farms
Cooperatively operated farms
Cooperative pastures (footnoted as a land use type)

(Types of Farming, 1945, p. 7)

These were projected to the area in the Columbia Basin and five

types-of-farming areas were distinguished:

Type A

Type B

Type C

Type D

Type E

Types-of-farming areas were mapped (Figure 3.5) for the entire

Basin on the following assumptions:

Because farm types are based upon relative emphasis
given in the farm organization to various kinds of crops
and livestock, and these in turn rest upon soils and climate,
and other physical conditions there is a marked correspondence

Vegetable, fruit, and mixed farming

Cash crops, dairy, and mixed farming
Dairying, cash crops, and mixed farming
Dairy and mixed livestock
Pasture and mixed livestock

(Types of Farming, 1945, 13. 80)
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between types-of-farming area and land classification
(Types of Farming, 1945, p. 80).

Study of the map of Generalized Land Classification and the map of

Prospective Type of Farming Areas reveals a marked correspondence

(Figures 3.2 and 3.5). (Both maps appear in the Types of Farming

volume and are reproduced in many others for reference. ) Areas of

Class 1 land are identified as Type A farming areas; Class 3 and 6 land

areas as Type E areas. Except for Type A areas where favorable

climatic conditions were expected to be a major determinant, investi-

gators based their decisions on the location of farm types on land

class.

Based upon the expectancy of the types of farms and the acreages

each would occupy, estimates were made of the percentages of crop

acreages, of livestock kinds and numbers, and of total agricultural

production. These estimates beginning with crop acreage are pre-

sented below (Table 3. 3).

Table 3. 3. Estimated crop acreage percentages for the
Columbia Basin Project at mature development.

Source: Types of Farming, 1945, p. XIV.
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Crop Estimated %

Hay 40
Pasture 23
Small grains 14
Other field crops 18

Fruit and vegetable crops 5

Total 100



Crop yields were also estimated to be 10 percent greater than the

average yield of six other Northwest projects for three main reasons:

More rigid land classification standards which excluded
the poorer quality soils and lands with high seepage
hazards from the irrigable acreage will result in higher
average quality of irrigated lands;
No late season water shortages on the project are anti-
cipated, whereas shortages occur on some of the six
projects;

Progress in agricultural science in methods of applying
scientific findings to practical farm operations are
expected to maintain soil fertility more effectively than
has been the case on other projects (Types of Farming,
1945, p. xv).

Large numbers of dairy cattle, beef cattle, sheep, hogs, poultry, and

horses were forecast at the mature stage (Table 3. 4). Forecasts of

total agricultural production were made by estimating prospective

annual production of specific products (Table 3. 5). Annual value of

farm sales was estimated at $46 million at the mature stage. The

percentages of total gross income from each product source was

expected to be as shown in Figure 3. 6.

The content of Figure 3. 6 admirably depicts the pattern of

agricultural settlement that was envisioned for the Project at maturity.

Diversified farms would prevail in which 59 percent of the income

would be from livestock and 41 percent from crops. Dairy products

would account for 62 percent of income from livestock products.

Dairying would thus yield 36 percent of all income and was:

. . . expected to be the dominant livestock enterprise
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Table 3. 4. Livestock Numbers at Mature Stage of
Development, Columbia Basin Project,
Washington.

1Product

'Hay and pasture not included.

Source: Types of Farming, 1945, p. xvi.

Table 3. 5. Estimated Annual Production of Specific
Products at Mature Stage, Columbia
Basin Project, Washington.

Sugar beets 754, 000 tons
Potatoes 132, 000
Other vegetables, fruit &

truck crops 564, 000
Butterfat 45 million pounds
Veal 14 "IT
Beef 68
Lamb and mutton 20
Hogs 30 It

Poultry 12

Eggs 10 dozens

Annual production
estimate
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Livestock Projected at maturity

Dairy cattle
Sheep
Beef cattle
Horses
Feeder lambs
Feeder cattle
Hogs
Chickens
Turkeys

2,

307,
190,
40,
70,

350,
100,
180,
000,
200,

000
000
000
000
000
000
000
000
000



FIGURES INDICATE PERCENTAGE OF TOTAL GROSS INCOME

Agriculture in the Columbia Basin is expected to be diversified, with dairying the most
important single source of incsme.

Figure 3. 6. Sources of Gross Income as Envisioned on the CBP at
the Mature Stage of Development.
(Source: Types of Farming, 1945, p. 70)
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throughout the project, the dairy-field crop farm being the
most typical farm (Types of Farming, 1945, p. xvii).

The findings of the Problem No. 2 studies constituted a sub-

stantial part of the basis for determining desirable sizes of farm

units, their ability to repay irrigation construction charges, and the

probable income per acre. Before making their recommendations on

suggested acreages per farm unit for the various classes of land, the

investigators selected $1, 100 as a "desirable" minimum annual income.

That level:

Would represent net returns for the operator and family labor
plus interest on a $5, 000 investment and was also expected
to result in the largest number of solvent farms (Types of
Farming, 1945, p. xvii).

On the basis of the income level selected as desirable, acreages were

suggested as below:

50 acres for Class 1 Land
55 acres for Class ZT Land
80 acres for Class ZS Land

160 acres for Class 3S Land
(Types of Farming, 1945, p. xvii)

Problem Number 3, Insuring
Proper Land Use

Investigators from the Washington State Planning Council,

Bureau of Reclamation, Soil Conservation Service, and the University

of Washington were named by Barrows to address the question:

What practicable and equitable means, if any, may be used to
insure proper land use as determined? This inquiry should
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include, but not be restricted to, a study of the suitability
and efficacy of cooperative marketing organizations, soil
conservation districts, and county zoning (Insuring Proper
Land Use, 1945, p. iv).

James M. Berkey, a planning engineer of the State Planning Council,

wrote the report. He was located in Ephrata during the first seven

months of 1941 and he worked very closely with personnel in the field

coordinator's office. His report on Problem No. 3 began with the

follow ing paragraph:

Ignorance is usually at the bottom of most land use abuses.
Fully informed settlers will appreciate the long-term wisdom
of observing proper land use practices and many will
cooperate voluntarily to that end. But it must also be
expected that some settlers will place their own judgment
above that of the experts who have developed the plans or
will choose to follow antisocial courses that lead to their
own temporary profit (Insuring Proper Land Use, 1945, p. 4).

Berkey explored provisions of the Columbia Basin Project Act, of

Soil Conservation Districts, and zoning, health, and building codes

for means to control land use. He suggested new legislation (limited

access highway, business licensing, and real estate laws) to deal with

situations in which existing controls were thought to be inadequate.

Some of the recommendations were adopted by the counties in the

Bas in.

Analysis to this point reveals a close connection between land

classification and the types of farming expected. This concept was

carried one step further by linking the notion of adequate income to it.

The relationship was seen as inversely proportional,. The number of
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acres per farm unit was decreased as the productivity of the land was

rated higher; thus, Class 1 lands would be divided into smaller farm

units than Class 3 land.

Farm Unit Sizes

The issues surrounding the determination of proper sizes of

farm units were difficult to resolve. Two studies of Division IV (see

p. 55 ) dealt directly with the matter.

Problem Number 6, Farm Size

Personnel from the Bureau of Reclamation, the State College,

and the BAE were named as committee members. Torbert, A.

Graham Atkins, Bureau of Reclamation, and Vincent M. Throop,

recent addition to the field coordinator's staff, prepared the report.

They addressed Barrows' questions on sizes of farm units which read:

What is the optimum size of farm units for the type or types
of farm economy recommended by the investigators or Problem
2? Should there be more elasticity in fixing the maximum
size of farm units, particularly those consisting chiefly of
"Class 3 land, " than present law permits ? If so, what changes
are desirable? What practicable measures could be adopted
for the retention of units of optimum size, once they are
established? (Farm Size, 1946, p. vii).

While the studies were getting underway, it became necessary for

investigators to arrive at tentative conclusions as to the range of sizes

of ownership units that would be permitted on Project lands, The
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Anti-Speculation Act of 1937, which then governed the project, per-

mitted two sizes of ownership units--40 acres and 80 acres. An

amendment which related the productive capacity of the land to farm

unit size was proposed. This provision and a provision under the

Reclamation Act of June 27, 1906, which permitted a range in size,

were included in the Columbia Basin Project Act of March 10, 1943.

The Act enabled the Secretary of the Interior to segregate:

. . the lands in each irrigation block into farm units of
sufficient acreage for the support of an average-sized family
at a suitable living level, having in mind the character of
soil, topography, location with respect to the irrigation
system, and such other relevant factors as, in his judgment,
enter into the determination of the area and boundaries there-
of; and shall establish the units as hereafter provided. No
farm unit shall contain more than one hundred and sixty or
less than ten acres of land. . .[Sec. 2. (b) (i) I.

Passage of the Columbia Basin Project Act with these provisions

gave legal sanction to the recommendations made in Problems

Numbers 2 and 6. It made possible the grand social and economic

experiment of designing and laying out farm units, not on an arbitrary

basis of 40 or 160 acres, but rather in units of "sufficient acreage for

the support of an average sized family at a suitable living level.

Moreover, the character of soils, topography, and other relevant

factors, i. e., social and economic factors, were to be considered in

the determination of farm unit sizes. This method, a considerable

advance from customary procedure, was unique in Bureau of

Reclamation history.
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By retaining an upward limit of 160 acres, the investigators

dispensed with the question of fixing the maximum size of farm units.

The major portion of the report on Problem No. 7, therefore, dealt

with the problem of establishing optimum sizes of units involving one

or more land classes and once established the measures to facilitate

retention of farm units of appropriate size. Several steps must be

retraced to understand how conclusions were reached on farm unit

sizes. Walter Fuhriman, who acted as an advisor on this problem,

recalls:

There was a considerable range of opinions among investi-
gators as to the size of farms that would best meet the
objectives dictated by the Congress. A number of the
investigators felt that the size of farm units should be
larger than in the report of Problem 6. Economists and
farm management men pointed out that the suggested farm
acreages were far too small to permit attainment of the most
efficient use of and the highest net return to farm labor and
capital (Fuhriman, July 6, 1972, Pers. Comm. ).

Fuhriman comments further on the " bjectives dictated by Congress":

Appropriations for financing construction of irrigation facili-
ties and for development of the Columbia Basin Project were
supported on an understanding that the Project would be used
to provide the maximum number of new opportunities for
persons to earn a livelihood (Fuhriman, July 6, 1972, Pers.
Comm.; underscoring added).

Investigators thus had to establish "optimum sizes" of farm units

within the constraints of Congressional "intent. " Their task was, in

their own words: "to create the maximum practicable number of

opportunities for farm families to earn a satisfactory living" (Farm
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Size, 1946, P. 65). The researchers turned to the problem of

establishing first, what was meant by "suitable level of living" and

second, to that of recommending farm unit sizes which could provide

such a level.

Two steps were taken in the approach used to define the term

"suitable level of living" and to arrive at the acreages in each class

of land necessary to provide it. The first step was to determine the

acreage which would provide a "minimum" acceptable living. A study

by Lloyd Fisher, Standards and Levels of Living on New Irrigation

Projects, made in connection with Problem No. 2 provided a defini-

tion. Fisher analyzed the income and expenditures for 984 native-

born families in North Dakota and Kansas, 948 native-born farm

families in Oregon and Washington, and 383 native-born part-time

farm families in Oregon. His study revealed:

That an acceptable level of living is attained at essentially
the same level of income by all three groups. This is the
level at which an annual income of from $1,000 to $1, 249 is
available for family living (Farm Size, 1946, p. 8).

The findings of Fisher's study were adopted and used to establish

minimum "essential farm sizes " Recognizing the desirability of

providing for more than the minimum, the second step increased

the essential farm sizes so that: "The average size family can be

expected to attain an income of at least 20 percent above the minimum

acceptable level on the average farm" (Farm Size, 1946, p. 8).
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Based on the results of their two-step approach to what con-

stitutes a suitable level of living, investigators were able to adjust

size of farm units to the type of farming and the quality of the land and

to make recommendations on the ranges of farm unit sizes within each

class of land.

Problem No. 2 minimum size recommendations were tentatively

set at:

45 acres for Class 1 Land
50 acres for combinations of Classes 1, 2T, and 3T Land
73 acres for Class ZS Land

100 acres for Class 35 Land
(Farm Size, 1946, p. 75)

Ranges of farm size limits were recommended in Problem No. 6 for

each class of land at:

45 to 56 acres for Class 1 Land
73 to 110 acres for Class 2S Land

100 to 160 acres for Class 3S Land
(Farm Size, 1946, p. 75)

These ranges of farm unit sizes were determined by increasing the

acreage in each class of land above the minimums set in Problem No.

2 to the point at which maximum net numbers of farms were reduced

by not more than 10 percent. Investigators were concerned with the

stated objective of Reclamation policy "to create the maximum

practicable number of opportunities. "

A range of size for each land class was deemed desirable to

"provide margins of safety and opportunity. " Allowance of ranges



1 45 50 72.5 80 100
9 46 51 74 82 102

15 47 52 75. 5 84 104
18 48 53 77 86 106
18 49 54 78. 5 88 108
17 50 55 80 90 110
10 53 58 86 96 120

6 56 61 92 102 130
3 59 64 98 108 140
2 62 67 104 114 150
1 65 70 110 120 160

100

'Including all subclasses
Source: Farm Size, 1946, p. 76.
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which would markedly increase the average sizes would, however,

drastically reduce the total number of farm units which could be

established. Even the 10 percent allowed reduced the maximum net

number of approximately 17, 600 farms in the project area, with an

average size of 57. 8 acres, to 16, 100 farms, with an average size of

63. 4 acres (Farm Size, 1946). The relationship between the net

number of farms and the ranges in the sizes of farm units for each

land class was established with maximum net number being the guiding

criterion (Table 3. 6).

Table 3. 6. Recommended size distribution of farm units by land
class, Columbia Basin Project.

% of Farm Acres per farm unit by land class'
units 1 2T 2S 3T 3S
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Armed with the farm unit planning provisions in the Columbia

Basin Project Act, the Bureau initiated a farm unit planning process,

a settler selection program, and a land settlement program. Publicly

owned land (a minor portion of the Project's irrigable area) and land

purchased by the Federal government from private owners was divided

into family-size farm units and sold to qualified settlers (principally

veterans of World War II) at appraised dry-land values. Approximately

90 percent of the irrigable land was privately owned in sizes varying

from a few acres to several thousand acres. Since each owner could

retain only one farm unit (with some exceptions), most of the land

bought by new settlers was through private transfers.

Although some of the particulars of the settler selection process

and of the land settlement program have been changed over the years,

the main features have remained the same. The public is informed of

the availability of farm units by a public announcement by the Secre-

tary of the Interior. The number, description, and value of each

farm unit, and the conditions and terms under which the land is

offered for sale are provided in the announcement. Application blanks

are then made available upon request from the Ephrata, Boise

(R egional office), or Washington, D. C., Bureau of Reclamation

offices. Applications are reviewed by a board of examiners (a

project farmer from the district, a veteran, and a representative of

the Bureau of Reclamation) and qualified purchasers are selected on
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the basis of experience in farming, character, industry, health, and

capital. A public drawing is then held to select the successful appli-

cants from the list of those who qualified. (Some 1, 100 Federally

owned full-time units were offered for sale from 1948 to 1959 and

full-time farm unit numbers on the Project reached 5, 700 by 1973. )

Another facet of the problem of farm size as stated by Barrows

was "the formulation of practicable measures to retain units of

optimum size, once established. " There were two aspects of the

problem:

Retention of ownership size optimums;

Retention of operating size optimums.

In regard to ownership, the Columbia Basin Project Act of March 10,

1943 was thought to contain the requisite measures in the following

provisions:

. No farm unit. . . shall contain more than 160 acres nor
less than 10 acres of irrigable land [Sec. 2 (b) (01 .

landowners shall conform their holdings to (a) plat
(prepared by the Secretary of the Interior) prior to the initial
delivery of irrigation water to the block [Sec. 2 (b) (ii)1 .

Water shall not be delivered to or for lands not conforming
in area and boundaries to the farm units covering the lands
involved, nor to or for more than one farm unit held by any
one landowner [Sec. 2 (b) (iii)1 .

Landowner is defined to denote any person, corporation,
joint stock association or family [Sec. 2 (b) (v)1 .

These provisions, however, did not specifically deal with restriction
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on the size of operating units. Inquiry was made as to whether it was

desirable or not to restrict directly operating unit size. Some flexi-

bility was deemed desirable, as for example in a case cited in which:

An adjustment in size of operating units between two 80 acre
farms, through the rental of 10 or 20 acres by one owner
whose boys have grown up and left the farm to the second
owner, whose sons have reached the age when they can be of
maximum service on the farm, would appear entirely appro-
priate (Farm Size, 1946, p. 82).

It was concluded, however, that there were two undesirable aspects

of changes in the sizes of operating units, especially to very large

units:

It may be accompanied by relatively low annual returns,
poor housing conditions, and the like, for the employees
of the large operators, whose net returns tend to be
comparatively large. The benefits accruing through
expenditure of public funds for irrigation development
in such instances are thus not equitably distributed.

Detrimental land use practices in large operations are
typically associated with rental lands (Farm Size, 1946,
p. 84).

Some measures were thought necessary to hold the size of operating

units within:

. . reasonable limits, in conformity with Federal Reclama-
tion policy and its intent to provide opportunities for the
maximum practicable number of farm families.
Without restriction, very large scale commercial undertakings
of hundreds of acres might be established, and the objectives
of Federal policy might be defeated, at least in part, even
though ownership of the land involved continued to rest in a
large number of individuals (Farm Size, 1946, p. 84-85).

It was recommended, therefore, that the maximum size of operating
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units be restricted to 160 irrigable acres. The precedent set by the

May 27, 1937 landowners' acreage allowance was cited as a desirable

limit. (Persons owning land on the Project prior to the passage of

the amended Anti-Speculation Act were granted the right to receive

water for 160 acres regardless of land class. ) This was viewed as

liberal because it would allow an owner of Class 1 land, where the

average ownership size limit was 50 acres, to enlarge his operational

size more than three times the size deemed adequate for the average

family.

The means to restrict the size to the 160 acre maximum were

thought to lie in the provisions of the recordable contract. The

contract is provided for in the Columbia Basin Project Act as follows:

. . each landowner shall be required to execute, within six
months from the date of the execution of the contract between
the United States and the district within which the land is
located, a recordable contract covering all his lands within
that district, agreeing as to such lands for and on behalf of
himself, his heirs, successors, and assigns and to the pro-
visions set forth in this subsection. . . [Sec. 2 (c) I.

Problem 6 investigators recommended, therefore, that the following

provision be included in the recordable contract:

The farm units or portions thereof derived from the subject
lands, including the farm unit or units which may comprise
the 1937 farmstead, may be leased to any person, corpora-
tion, joint stock association or family, as the term family
is defined in sec. 2 (b) (v) of the Columbia Basin Project
Act, provided that the sum of the project acreage owned by
such lessee, plus that currently under lease, plus that
acreage of the subject lands which the lessee seeks to lease
shall not exceed 160 irrigable acres, except with the consent of
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the Secretary, which consent shall be obtained prior to leas-
ing the subject lands. In the event the aggregate acreage as
defined above does not exceed 160 irrigable acres, consent
of the Secretary to the lease is not required; however, the
lessor shall obtain from the lessee, and shall submit to an
authorized representative of the Secretary within 30 days after
the date on which the lease is made, an executed affidavit in
a form approved by the Secretary setting forth the total
acreage of project lands owned and operated by the lessee
(Farm Size, 1946, p. 4).

(The article was not included in the recordable contracts. The

retention of units of optimum size has rested, therefore, at least by

legal means, on restrictions governing ownership sizes. ) The second

question concerning size under Division IV had to do with sizes on the

other end of the scale, namely provision for small units.

Problem Number 7, Special
Land Units

Four questions were raised in the statement of Problem No. 7

as follows:

Is there need for provision on areas to be settled relatively
soon of special land units of small size to accommodate
seasonal laborers, workers desiring plots for residence
and part of their subsistence, and the like? If so, what pro-
portion of the area of the project units should be allocated to
them? Where should they be located? How much land should
individual plots include? (Special Land Units, 1945, p. iv).

Although Washington State Planning Council, Bureau of Reclamation,

and Pacific Northwest Regional Planning Commission personnel were

named for this study, Vincent M. Throop of the field coordinator's

office conducted the study and prepared the report. This trend,
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referred to earlier, w as fully established by that time. The advent

of war in particular in this case was responsible for the minor input

of the Planning Council. (As shown in Table 2. 3, the Council

concentrated its efforts on Problems Numbers 3, 9, and 28. )

Throop's report was released at Ephrata in September of 1946.

It recommended that special land units, ranging in size from one-half

acre to 20 acres in size, be located on soils of average or superior

quality in the vicinity of Project towns. An estimated 10,000 to

15, 000 acres or 1 to 1.5 percent of the irrigable land of the Project

would have been affected if the recommendations were adopted.

Special land units were established, but the concept was soon

abandoned.

Basic Premises Underlying Plans for
Development and Settlement

That land classification, types of farming, and the size of farm

units were organically linked was one of the main assumptions under-

lying the plan for the Project area. Numerous considerations affecting

the kind of agricultural pattern envisioned at Project maturity were

derived from that linkage:

Topographic, soil, climatic, drainage and other conditions vary
widely on Project lands;

Land productivity varies with physical conditions;
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Reconnaissance Land Classification excluded lands thought not
suitable for development under irrigation;

Detailed Land Classification classed project lands into Class 1
(no deficiency), Class 2 (some deficiency in Soils (S), topography
(T), or rock (R) ), and Class 3 land (marked deficiency in soils,
topography, rock or combinations;

Land productivity varies with land classesClass 1 land is the
most productive, Class 3, the least;

Physical conditions on project lands are similar to conditions
found on other Northwest irrigation project lands;

Types of farms developed in other Pacific Northwest irrigation
projects were the types expected to develop on the Columbia
Basin lands;

Types of farming areas are related to physical conditions;

Types of farming areas on the project would develop where
conditions were similar to those on other Pacific Northwest
irrigation projects;

Suitable level, of living was attached to farm unit size;

Productivity was inversely related to land class;

Class 1 land yields greater returns than Class 2 or Class 3 land
and thus smaller acreages of Class 1 land are needed to produce
earnings for a suitable level of living;

Farm unit sizes are related to and determined by land classifica-
tion, types of farming, and the concept of suitable level of
living;

A maximum net number of suitable settlement opportunities
should be provided.

The Development Process for Two
Representative Farms

Excerpts from the descriptions of the development process on a
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50-acre Crop-Dairy farm on Class 1 land arid on an 80-acre Crop-

Dairy-Hog farm on Class 2S land are duplicated in Appendix VI. They

provide excellent detail on the kind of farms envisioned for the Basin.

Key Aspects of the Plan for
the Columbia Basin

The first paragraph describing the character and scope of the

Columbia Basin Joint Investigations read:

The Columbia Basin Irrigation Project is expected to trans-
form a vast area of dry land, much of it unsettled and unpro-
ductive, into a well-watered, compactly settled, and highly
productive region. With full development the project should
attain a total population, rural and urban, of 350, 000 to
400, 000 (Character and Scope, 1941, p. 1).

The studies and surveys of the Joint Investigations yielded a "blue-

print" for the infrastructure of the Basin. The main elements of the

agricultural pattern at maturity included:

An estimated 1,029, 000 acres irrigated;

Some 16, 000 diversified farms created, averaging 63.4 acres;

Dairy farms would be the most numerous type of farm; the
Dairy-Field Crop farm the most typical.



CHAPTER IV

DEVELOPMENT AND SETTLEMENT OF THE COLUMBIA
BASIN PROTECT AREA, 1948-1972

Although facilities were complete for water delivery (by pumping

directly from the Columbia River) to two "pilot plant" irrigation

blocks of 5,400 acres and 1,200 acres near Pasco (Figure 4.1) in the

period 1948-1950, it was not until 1952 that irrigation water impounded

by Grand Coulee Dam reached Project lands via the main canal

system.

The Effect of World War II on the Project

World War II delayed the irrigation phase of the Project for a

decade. Materials and funds slated for the irrigation system were

diverted by war priorities. The power generation potential of the

Project became of more immediate concern. Generators originally

built forShasta Dam in California were temporarily installed in the

west power house and Grand Coulee Dam came on line just three

months after Pearl Harbor. Generation capacity was increased

throughout the war and power was supplied to war plants in the

Spokane, the Lower Columbia, and the Puget Sound areas through the

Bonneville-Grand Coulee transmission system.

A technological revolution occurred in United States agriculture
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from the time plans were formulated for the Project and the time of

their implementation. Agricultural output increased at an unpre-

cedented rate because of the increased wartime demand for food the

higher prices received by farmers, and favorable weather conditions.

Output increased in each of the war years, with 1948 being an all-time

record. A number of factors made up the technological revolution;

widespread progress in mechanization; greater use of lime and

fertilizer, cover crops, and other conservation practices; use of

improved varieties; better balanced feeding of livestock; and more

effective control of insects and disease (Johnson, 1949, p. 1). These

improvements had been developing over many years but their impact

was dampened by the Depression and drought years of the 1930's.

World War II broke those restraints and revolutionized agricultural

production.

In addition to the impact of the war on the Project, the 1952

Presidential election heralded a shift in emphasis in resource planning

and development. The Eisenhower administration provided little

positive leadership or initiative in resources or regional planning

(Colby and White, 1961, p. 399; Bessey, 1963, p. 78). Settlement of

the Project, thus, began in a period of declining government commit-

ment to planning or control.



Description of the Irrigation System

The principal, features of the irrigation system include:

Grand Coulee Dam, including a power plant and a pumping
plant (Figure 4. 2);

A storage reservoir;

A feeder canal;

An equalizing reservoir;

An irrigation water distribution system of canals, tunnels,
siphons, pumping relift plants, and headgates;

A wastewater drainage system.

Grand Coulee Dam is the key structure in the irrigation system. It is

located 50 miles north of the Project area proper at a point on the

Columbia where the river begins its northward flow in the Big Bend

course (Figures 1. 1 and 4. 3), The dam performs three main func-

tions:

It raises the elevation of the Columbia River 330 feet, creating
a 150-mile-long storage reservoir (Franklin D. Roosevelt
Lake) stretching to the Canadian border.

It generates power to drive six 65,000 horsepower pumps which
lift water 280 feet into a 1. 8-mile-long feeder canal leading to
an equalizing reservoir (Banks Lake).

It generates power for sale, providing by far the major source
of revenue from which the cost of the Project is expected to
be repaid.

The Columbia River above the dam drains an area of 74, 000

square miles, located in parts of British Columbia, Idaho, Montana,
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Figure 4. Z. An Aerial View Looking Southwest over Grand Coulee
Darn wich che Third Powerplant Cons truction Area in the
Foreground. Banks Lake (the Equalizing Reservoir) is
Visible in the Background.





105

and Washington (Figure 1. 1). The main source of water for the river

is from melting snows, thus the months from May to September have

the highest average flows. Coincidence of high water flow with the

period of maximum irrigation demand assures an adequate water

supply for both irrigation and power generation. Active storage of

Roosevelt Lake is 5, 232, 000 acre-feet.

Banks Lake, 27 miles long, was formed by sealing the north

and south ends of the Ice Age channel of the Columbia River in the

Upper Grand Coulee with earth dams (Figures 2. 3 and 4. 3). Active

storage of the reservoir is 761, 800 acre-feet. The combined active

storage of the Roosevelt and Banks reservoirs, 5, 993, 800 acre-feet,

is modest compared to the mean annual flow of 77, 200, 000 acre-feet

of the Columbia River above the dam.

With over 2, 000 miles of canals and laterals in the irrigation

distribution system, it is the largest single installation of its kind in

the United States, The system includes two tunnels and 16 large canal

siphons, A Main Canal carries water from Banks Lake through the

Bacon Tunnel and Siphon to a point just north of Adrian where it

divides into two canals (Figure 4. 3).

The West Canal, 88 miles in length, runs west and it loops

around Soap Lake through a 12, 883-foot siphon. In the vicinity of

Quincy, it turns south and runs to the Frenchman Hills and underrieath

them in a 9, 500 foot tunnel to supply the Royal Slope.
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The East Low Canal, 87 miles in length, winds along the east

side of the Project area to a point about ten miles southeast of Othello

(Figure 4. 3). Near the center of the Project, Potholes Reservoir was

formed by damming Crab Creek. The reservoir captures waste water

from the northern half of the Project for reuse on the southern half«

One canal, the Potholes East, leads from the reservoir through the

Othello area almost to Pasco. (The Pasco pumping plant shown in

Figure 4. 3 has been dismantled. Water is supplied to the area

formerly in the Pasco pump unit by the Potholes East Canal as con-

templated in the original plan. ) A branch of this canal, the Wahluke

Slope lateral, was extended in the summer of 1972 to serve the western

portion of the Wahluke Slope.

The reservoirs, canals, and laterals constructed to 1972 have

the capacity to serve one-half of the Project's irrigable land. A

second 10,045-foot bore of the Bacon Tunnel must be made before

additional land can be irrigated. Other modifications would be

necessary as well, including an increase in pumping capacity (two

pumps are currently being installed), lengthening canals, and enlarg-

ing the capacity of the Feeder Canal. The eastern uplands cannot be

served until the East High Canal is built (Figure 4. 3).

The Method of Design of the
Farm-Unit Pattern

The design of the farm-unit pattern on the GBP is unique in
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Bureau of Reclamation history (McKinley, 1952, p. 141). It consisted

of development by division of irrigable lands into blocks (as in the

Reclamation Act of 1939) and further subdivision of the irrigation

blocks into farm units (as defined in the CBP Act of 1943).

The irrigation block is defined in the Reclamation Act of 1939

as follows:

An area of arid or semiarid lands in a project which in the
judgment of the Secretary of the Interior, the irrigable lands
should be reclaimed and put under irrigation at substantially
the same time, and which is designated as an irrigation block
by order of the Secretary [Sec. 2 (k) 1.

Recommendations of Joint Investigation Problems Numbers 2, 6, and

13 were incorporated into the CBP Act in the form of the farm unit

concept. The pertinent section reads:

The Secretary shall segregate the lands in each irrigation
block into farm units of sufficient acreage for the support
of an average sized family at a suitable living level, having in
mind the character of soil, topography, location with respect
to the irrigation system, and such other relevant factors as,
in his judgment, enter into the determination of the area and
boundaries thereof; and shall establish the units as hereafter
provided [Sec. 1 (b) (i) 1.

With these provisions, Congress furnished Bureau planners with the

necessary tools to do a better job of developing the Project than on

earlier undertakings. Implementation of the method, however, proved

to be extremely difficult because of complications stemming from

(1) the high percentage of private lands in the Basin, and (2) the

organization of landowners into three irrigation districts, each of which
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had to be dealt with separately by the Bureau in contractual arrange-

ments.

In 1949 the ownership status of irrigable lands was as follows:

Total 1, 029, 500 acres

(Scheufele, March 8, 1950, p. 69)

Private landowners could not receive irrigation water until they

complied with the following GBP Act provisions:

Water shall not be delivered from, through, or by means of
the project works to or for lands not conforming in area
and boundaries to the farm units covering the lands
involved, nor to or for more than one farm unit held by any
one landowner, except that as to lands held by the one having
equitable or legal title on May 2.7, 1937, or the heir or devisee
of such owner, delivery may be made to or for a total. irrigable
area not exceeding the maximum provided in this section (160
acres). The limitations of this subdivision shall not apply to
lands owned by the United States or any agency or instrumen-
tality thereof, corporate or otherwise [Sec. 2 (b) (iii) I.

Land held in a single ownership in excess of one farm unit, except

for the 160-acre limit allowed the 1937 landowners, was deemed as

excess land. As a condition for receipt of water from the Project,

the landowner had to "conform" (i. e. , purchase, sell, or exchange at

appraised value) his lands to the area and boundaries of farm units as

established under Section 2 of the CBP Act.

Recognizing the need to carry out the conformance program,

Federally owned acquired land 129, 349 acres
Withdrawn public land 18, 251
State land, unsold 47, 373
Railroad land, unsold 16, 092
Other privately owned land 818, 435
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Congress granted broad authority to the Bureau to purchase, sell, or

exchange lands at appraised value. However, the authority was

limited to excess land; the Bureau could not purchase the many small

tracts into which much of Project land was divided. It could only

attempt to persuade landowners, many of them absentee, to put their

small tracts voluntarily into large units. Great effort and expense

were put into the task of blocking out farm units in accordance with the

provisions of the CBP Act. The number of transactions involved on a

block of land totaling 35 375 acres was:

Number of farm units platted 473
Number of private owners 444
Farm units conforming to ownership--

no adjustment required 231
Number of transactions necessary to

gain conformance 449

(Scheufele, March 8, 1950, p. 70)

Many thousands of transfers of title, at high legal expense, were

necessary. Land purchased by the Federal government, reblocked into

farm units, and offered for sale was a minor part of the program.

A 1949 estimate placed it at 2,000 units or 13 percent of the 14,500

farm units then estimated for the Project as a whole. The CBP was

and is chiefly a private land project.

Landowners formed three irrigation districts in the Basin:



Irrigation Main Date Acreage (1972)
district office established Irrigated Irrigable

(1939)

Quincy Columbia
Basina Quincy Feb. 18 192, 080

East Columbia
Basin Othello Dec. 9 121, 157

South Columbia
Basinc Pasco Dec. 9 150, 235

Total 463, 472

aHereinafter referred to as the Quincy District
Hereinafter referred to as the East District

cHereinafter referred to as the South District

Repayment contracts are executed between each district and the

Federal government for repayment of construction charges. Annual

assessments are made against all irrigable lands in each district. An

annual obligation is collected, irrespective of whether the landowner

uses the water or not, and paid to the Government. Lands in default

may be foreclosed by the district, (In 1969, on the CBP, all opera-

tions and maintenance responsibilities for constructed works, except

Project works common to more than one district--Grand Coulee

Pumping Plant and Banks Lake--were transferred from the Bureau to

the three districts. )
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249, 000

520, 000

326, 000

1, 095, 000



Review of Plans for Development
and Settlement

The ten-year delay in the start of settlement brought such

changes in the temper of the times that it became necessary to

reconsider the original program. The Project history of 1946 con-

tains this remark:

The reports of the Joint Investigations contain a wealth of
information and numerous suggestions and recommendations
relating to project development, but they do not present a
complete, correlated, comprehensive plan for the develop-
ment of the project (CBP History, 1946, p. 151).

Barrows had foreseen that such a shortcoming could lead to

problems and he incorporated the following paragraph in the descrip-

tion of the Joint Investigations:

A board of review may be appointed later by the Commissioner,
Bureau of Reclamation, to study the reports on various of the
investigations, to appraise plans of settlement and development
based on the reports and to recommend appropriate action
programs for carrying out accepted proposals (Character and
Scope, 1941, p. 6).

No board was named due to the delay in completion of several of the

studies and the interference of war activities. (This was a major

omission in the planning process. A review "committee" was finally

named in the mid 1950's, but by that time the direction Project

development was to take was already determined by provisions con-

tained in repayment contracts between the irrigation districts and the

Bureau. ) Two facets of development, the rate that irrigation blocks
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would receive water in each irrigation district and the size of farm

units, were of major concern as Project settlement began.

Rate of Development

A matter of long standing controversy was the annual rate at

which lands should be opened to settlement, especially during the

first few years. Investigators of Problem Number 17 (rate of

development) had recommended a moderate rate because this would

(1) assure the increase of livestock populations as forage and feed

crops were produced, (2) avoid costly mistakes in development of

individual irrigation farms, (3) minimize construction costs, (4) allow

for a more effective settler guidance program to develop, (5) not

stress the financial resources for local development of roads,

schools, and other public services, and (6) not throw the existing farm

economy out of gear. The moderate rate, if adopted, meant that large

areas would not receive water for years, perhaps decades, especially

in the East District. Meanwhile, new dry-land farming techniques

were being developed and applied in the eastern uplands. Wheat

growing became profitable during the war years.

Repayment contracts were drawn up between the three irrigation

districts and the Bureau of Reclamation and signed in August of 1945.

In 1946, however, wheat farmers (mainly in East District) withdrew

their lands, some 300,000 acres, from the Project. (This action had
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been forecast in the report of Problem Number 17 when the president

of the East District, a participant in the study, refused to sign the

report. The presidents of the South and Quincy Districts agreed to

the recommendations and signed the report. ) Over the life of the

Project, the East District has proved to be the most obstinate of the

three districts. Its contract demands have been the most unreasonable

and invariably it is the last district to sign when new contracts are

drawn up between the Bureau and the districts. The potentially

irrigable area was reduced further by 150, 000 acres when the

Atomic Energy Commission (AEC) withdrew in the late 1940's almost

the entire Wahluke Slope as part of a secondary safety zone around its

Hanford Atomic Reactor near Richland, Washington. Withdrawal of

these lands removed the largest areas of Class 1 land from develop-

ment.

Re-Study of Size of Farm Units

Frank Banks, supervising engineer for the Project, in a

September 24, 1946,report before the Columbia Basin Inter-Agency

Committee meeting in Spokane, described the Bureau's plans for the

first irrigation block on the Project in the following words:

The acreage to be irrigated northwest of Pasco will provide
a testing laboratory for the Bureau's program of dividing
lands into family-size farm units on the basis of topography
and potential productivity. The 5, 397 acres have been divided
into 79 farms varying in size from 42 to 141 acres, averaging



approximately 70 irrigable acres. Landowners in the Pasco
area generally have indicated satisfaction with the size of
farms laid out, but the farm layout problem on the balance
of the Project is being given further study. At full develop-
ment, the Project is expected to have from 12,000 to 15, 000
family-size farms (Scheufele, 1946, p. 6).

The estimates of farm numbers at maturity (1,200,000 acres) indicate

a range in size from 85 acres to 100 acres. Most of the land in

Block 1 was classed as 1 or 2, reflecting the small size of the average

unit, 70 acres.

Banks also indicated that the farm unit layout problem, mainly

size of unit, was being given further study. The results of that study

were released in May of 1948. Representatives of the Bureau, the

State College, and the BAE of the USDA dealt with the problem of

readjusting the sizes of farm units to the post-war situation. Their

recommendations and those of earlier studies are presented in

Table 4. 1. All participants in the re-study endorsed the recom-

mendations but the State College representatives:

. . (did) not feel that the basic policy goal of the greatest
number of 'suitable settlement opportunities is necessarily
the most desirable objective in establishing size of farm unit.
They believe that more emphasis should be placed on maxi-
mum production efficiency (total product per farm unit and per
person). They believe it desirable to establish sizes of farm
units on all land classes which will encourage the highest
productivity per farm worker. This they believe would
require larger farm units on the better classes of land and
probably smaller units on the poorer classes of land (Re-Study
of Size of Farm Units, Columbia Basin Project, 1948, p. ii).

Notwithstanding the belief of the State College representatives, the

recommendations did not appreciably alter those of earlier studies
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Table 4. 1. Acreage Per Farm Unit Recommended in the Present
Re-Study Compared with Those of Previous Studies.

115

Land Present study Problem 6 Problem 2 Repayment
(Approx. (Near charges

class (Optimum)average) minimum) report
(acres) (acres) (acres) (acres)

'Exclusive of deferred lands.

zMixtures of Classes 1, 2T, and 3T.

Source: U. S. Dept. of the Interior, Bureau of Reclamation, Re-study
of Farm Units, CBP, Washington, Ephrata, May, 1948,
p. 26.

Class 1 55 50 50 50

Class 2T 60 55 55 602

Class 2S 78 80 80 80

Class 3T 90 90

Class 3S 1001 110 160 100
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and were well within the basic Bureau objective of providing as many

adequate settlement opportunities as practicable.

[Retention of farm unit boundaries and recommendations relating

to the maximum size of operating units were not included in the

report. They were to be subjects of "subsequent" reports which,

however, were not forthcoming. Investigators made passing reference

to the issues in a discussion of opportunities for "energetic, efficient

operators" to obtain greater earnings through effective application of

superior skill and management by "the privilege of enlarging the

operating units through joint operation of two or more ownerships or

by renting additional acreage" (Re-Study of Size of Farm Units, 1948,

P. 5).

Irrigation of Project Lands

Irrigation on the Project began modestly in May of 1948 on

Block 1 as 119 acres received water lifted 167 feet from the Columbia

River by the Pasco pump unit (Figures 4. 3 and 4. 4). In 1949, an

additional 2, 212 acres were irrigated in the Block. By 1950, a second

pumping plant, the Burbank, south of the Snake River provided water

for some 1, 200 acres in Block 2. 14The total acreage irrigated by

14
Irrigation Blocks 2 (1950) and 3 (1958), which are served by the
Burbank pumping plant, are excluded from analysis in this study.
Acreage of the two is less than one percent of the Project area, so
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pumping plants reached 5, 335 of 7, 109 irrigable acres by 1951.

A variety of factors determined the annual rate at which lands

were brought in and opened to settlement. Foremost among them,

of course, was the size of appropriations for developmental work, a

subject of considerable debate by Congress. A rapid construction and

settlement program, responding to public demands for new farms for

returning veterans, was favored by some. Others, recognizing the

realities of the problem of conforming the private landholdings to the

farm units, advocated a slow rate.

The Bureau of Reclamation, mindful of these divergent views,

presented Congress with several schedules for development:

Presented in Fiscal Year Irrigation Plan

1946 400, 000 acres by 1950
1947 24,000 acres by 1950
1948-1949 120,000 acres by 1951

216,000 acres by 1952
215,000 acres by 1953
250, 000 acres by 1954

(Golze, 1952, p. 184)

While Congress continued to appropriate funds, it did not commit itself

to any of the schedules. The Bureau sought to establish balanced and

systematic settlement. To this end, the project development staff

it will not alter general findings, but it means contending with One
less political unit, Walla Walla County. In addition, Block 701
(1952) in the northern part of the Project is excluded. It contains
82 part-time units which would distort figures from other Blocks
with full-time units.
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prepared a report, published in February of 1949, which considered

three possible schedules (4-year, 7-year, and 12-year) and the impact

each would have on the Project area.

The 7-year program was adopted, signed by the President, and

ratified by Congress. Under the program, about 70, 000 acres were

to be irrigated each year, starting with 1952. This figure was reduced

to 60, 000 acres annually because of lower appropriations.

The Seven-Year Development Program,
1952-1958

This program was implemented (Table 4. 2) and with modest

additional acreage from 1959 through 1972, constitutes Project

development and settlement to date (Figures 4. 4, 4. 5, and 4. 6).

Table 4.2. Projected and Actual Irrigable Acreages and Farm Units,

2

'Washington State Dept. of Conservation and Development, Oct. 1,

1950 to Sept. 30, 1952. Fourth Biennial Report. p. 112.

U. S. Dept, of the Interior, Bur. of Reclamation. 1973. Irrigation
Blocks, Acreages and Farm Units, Columbia Basin Project, 1948-1973.

3( ) indicates Pasco and Burbank pump units.

Columbia Basin Project, 1952-1958.

Year Acres Farm units
Projected' Actual Projected' Actual2

(1948-1951)3
1952

(6, 624)
66, 048

(7, 109)
65, 644

(101)
928

(94)
893

1953 58,431 58,506 794 779
1954 54,889 58,017 734 719
1955 60, 892 67, 840 801 715
1956 54, 284 54, 823 740 631
1957 54, 174 49, 900 746 471
1958 49, 060 36, 383 691 400

Totals 404, 402 398, 222 5, 535 4, 702
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Figure 4.6 . Irrigated and Irrigable Lands, CBP as of 1972.
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Five Indices of Project Development
and Settlement, 1948-1972

Bureau of Reclamation data are presented in tabular form as a

summarizing device (Table 4.3).

CBP, BR, Ephrata, Columbia Basin Project Population, 1972.

3CBP, BR, Ephrata, Irrigation Blocks, Acreages and Farm Units, Columbia Basin Project, 1948-1972.

4
CBP, BR, Ephrata, Crop Report Summary Sheets, Various years. Figures to nearest million dollars.
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Table 4. 3. Summary of Columbia Basin Project Development and Settlement, 1948-1972.

Year Irrigable
acseagel

Acreage using
.ter 1wa

Total on-farm
population2

Gross crop
Units3

value4 ($)

1948
1949
1950
1951

5,790
-

7, 109
7, 109

119

2,411
4, 353
5, 335

10

120

140

200

80
-

94
-

1952 72,753 27,329 1,060 987 49
1953 131,259 63,958 2,450 1,766
1954 189,276 104,327 3,660 2,485
1955 257,116 149,229 4,980 3,200
1956 311,939 174,788 6,840 3,831

1957 361,839 200,455 6,657 4,302 25 .

1958 398,222 238,312 7,497 4,702
1959 422,960 266,590 7,911 4,968
1960 434,255 294,195 8,414 5,093 -
1961 449,104 314,239 9,222 5,231 43
1962 459,911 345,637 9,523 5,333 47
1963 467,503 370,322 9,782 5,386 57
1964 480,368 388,691 10,313 5,452 64
1965 494,153 410,645 10,330 5,579 69
1966 497,365 433,056 10,765 5,609 80
1967 504,645 452,773 10,546 5,670 81
1968 504,645 457,060 11,263 5,670 90
1969 504,645 460,641 11,067 5,670 102
1970 516,320 446,596 12,066 5,752 96
1971 516,320 458,633 11,721 5,752 98
1972 517,400 463,472 9,912 5,752 120

1
CBP, BR, Ephrata, Irrigable Acreage, Acreage UsingWater, 1972.

2
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Figure 4.7. Earth Resources Technology Satellite Photograph of the
Columbia Basin Project Area. July 26, 1972.
(Source: National Aeronautics and Space Administration)
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CHAPTER V

ANALYSIS: CONCEPT VERSUS REALITY

Solutions to the problems raised by the decision four decades

ago, July 27, 1933, to construct the Grand Coulee project on the

Upper Columbia River required three trailblazing efforts: One, in

area planning at the Federal level by the Bureau of Reclamation;

Two, in the design and demonstration of integrated regional study in

the Columbia Basin Joint Investigations; and Three, in an attempt to

determine a priori the physical, social, economic, and environmental

impacts of a major Federal project.

The results of appraisal of Columbia Basin Project experience

should be of wide interest. They shed light on : (1) the impact of the

Project on the Columbia Basin; (2) its accomplishments and short-

comings; and (3) the principles, problems, and prospects of geo-

technics.

Physical Habitability

Drainage and wind erosion are the chief physical problems.

The latter has generally been solved by the introduction of sprinkler

technology and the use of mechanical equipment, particularly the

rubber-tired tractor. Very light textured soils are now routinely

handled that could not have been successfully irrigated in the early
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years of the Project. Drainage problems, however, which developed

almost immediately, loom larger with each passing year. So massive

are these problems that both economic habitability and social habita-

bility of the Project are threatened.

Anticipation of the Drainage Problem

One of the purposes of land classification was to identify lands

on which drainage problems were expected to develop and to eliminate

such lands from the Project area. This presented difficulties as

indicated in this passage from a Project land classification report:

Insofar as drainage conditions could be anticipated they were
taken into consideration in the Land Classification. However,
a need for drainage resulting from a general rise in the
ground water over a large area depends on so many variables,
that it cannot be considered in the land classification (Johnston,
1942, p. 16).

Problem Number 22, Underground Waters, of the Joint Investigations

concerned drainage. Barrows stated the problem as follows:

What are the essential facts with respect to the occurrence,
movements, quantities, and qualities of underground waters
throughout the project area? In dealing with this problem a
contour map showing the depth to water at points of record is
needed, and also estimates of (a) the effect of irrigation upon
the water table and (b) permissible drafts on the supply in
different sections (Character and Scope, 1941, p. 23).

William 0. Watson, chief of the Drainage Branch on the Project,

describes how World War II affected that study:

Unfortunately, World War II prevented completion of the
ground water study, A high percentage of the engineers



and ground water geologists qualified to undertake this study
were called for military service. As a result, activities of
the Geological Survey (the principal investigating agency)
and other agencies interested in ground water study in the
Pacific Northwest were greatly curtailed for the duration of
World War II (Watson, 1962, p. 2).

Randall E. Brown, a geologist at Central Washington State College and

the most active investigator of drainage problems (outside the Bureau),

suggests that even had the study been carried out:

. . analytical methods, in the late 1930s were inadequate
to accurately identify problem areas. Too little also was
known of the geology of the Columbia Basin to predict the time,
site, and magnitude of the problems and how to avoid them
(Brown, 1971, p. 7).

George Macinko concurs and points to the manner of handling

the problem in these words:

Any attempt to determine (where, when, and how much drain-
age construction would be needed) would have required detailed,
and therefore costly, drainage studies of project lands.
Exhaustive studies were rejected on economic grounds, and in
their absence the Bureau of Reclamation proceeded to construct
drainage facilities designed to meet the most serious of the
potential needs indicated by the preliminary studies (Macinko,
1963, p. 192).

Watson notes more specifically:

. . we are seldom able to plan, design, and construct
facilities in advance of need, the ground water tables are
usually high before investigations can be completed. (It is
only in) rare instances (that) investigations are performed
before the water table approaches the surface (Watson, 1962,
p. 9-10).

While Project planners fully recognized that drainage facilities would

be necessary to complement distribution facilities, they were unable to

predict the need, timing, and placement of such facilities.
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Manifestations of the Drainage Problem

Drainage problems manifest themselves on the Project in many

ways, among them are: development of springs, landslides, raised

ground water tables, and the creation of inadvertent lakes,

In October of 1957, large springs developed at the mouth of the

Ringold Coulee (Figure 5. 1). The flow of water washed out a county

road and severely damaged a farm by gullying (Brown, 1971).

Permanent springs now emerge along three miles of the river bank.

The flow is sufficient to provide the water supply for a fish hatchery.

Landslides in the White Bluffs area (Figure 5. 1) in 1967 caused

abandonment of a county road and a waste water chute (Brown, 1971).

Large sections of the White Bluffs area show signs of seepage and

instability. Local conservation groups and the State of Washington

Department of Ecology are concerned about the prospect of additional

slides in the area contributing silt to the Columbia River and endan-

gering the salmon spawning beds on the last free flowing reach of the

Upper Columbia River (Brown, Pers. Interview, July 12, 1972). This

problem has been aggravated in recent years by evacuation of surplus

irrigation water from the Potholes Reservoir through the unlined

White Bluffs Wasteway (Figure 5. 1).

A slide at a site several miles from the mouth of Ringold Coulee

in 1967 made it necessary for a farmer to remove farm buildings
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from the area. Seepage was controlled until 1969 when the north wall

of the Coulee broke away and 300, 000 cubic yards of material traveled

about a half mile and covered a county road for 1,000 feet to a depth of

15 feet (Brown, 1971). More than two miles of the south-facing

Coulee wall were observed in the summer of 1972 to show signs of

seepage and instability.

A general rise in the ground water table has been noted over

large areas of the Project and it has had far reaching effects. Drainage

of ground water is normally southwest in the direction of flow and

gradient of the Columbia River (Brown, 1971). Ground water beneath

the Columbia Basin Project thus moves under Pasco before entering

the Columbia River. With continued irrigation the ground water table

has been rising north of Pasco. Brown reported a 40-foot rise

between 1956 and 1969 six miles north of Pasco and a 93-foot rise at

the Tr-City Airport during the same period (1971).

In 1960, the water table rose to the surface of the ground in the

city of West Pasco. The area affected has expanded each year and by

1969 it covered a 50-acre area (Brown, 1971). The Federal Housing

Administration (FHA) declined to insure mortgages in an area of

1.5 aquare miles. The area was "rejected" for FHA mortgage

insurance on the basis:

that due to the high ground water table, on-site sewage
disposal systems could not be expected to operate satisfactorily
(Howes, Pers. Comm., April 4, 1972).
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Construction of McNary Dam on the Columbia River by the Corps of

Engineers has contributed to the West Pasco drainage problem (Brown,

1972). Columbia River waters are backed up in the McNary pool to

the Tr-City area. The Corps of Engineers constructed levees to

protect low lying areas of Pasco. Ground water tables have risen in

response to the higher level of the Columbia River. A series of pumps

were installed by the Corps of Engineers to lift ground water over

the levees to maintain a low water table. Pumpage rates have

increased, reaching 69 cubic feet per second or about 50,000 acre-

feet annually by 1969 (Brown, 1972). Brown concludes from his study

of the rise of the ground water table that "data do not yet indicate that

an equilibrium has been reached, hence at least local worsening of

the situation can be expected" (Brown, 1971).

Another aspect of the rise in the water table is that it contri-

butes to a problem of "unavoidable delivery" to excluded lands within

and adjacent to the Project over which the Bureau of Reclamation

has no control. Large private irrigation developments using pumped

"unavoidably delivered water" are being established in areas adjacent

to Project lands. The Sand Dunes venture west of the Potholes Reser-

voir, at 5,000 acres in 1973 is one of the largest being developed.

A great expansion of it and others are planned (Schwarzkopf, 1972,

p. 16) (see Figure 4. 7, the circles west of Moses Lake).
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The examples cited above of formation of springs, of landslides,

and of the rise of ground water indicate a general projectwide problem

the extent of which is difficult to determine. Inadvertently-caused

lakes are also a common feature in the Project area. These are often

prized fishing lakes, but their appearance is unplanned. In addition,

Final Irrigation Area and Land Repayment Class Data for 1973 report

86 units in seven irrigation blocks (Figure 5. 1) including:

Land having potential seepage problems for which construction
of drainage works is not economically feasible, as evidenced
by recorded agreement (Columbia Basin Project, 1973).

The area affected comprises approximately 8, 600 acres. The drain-

age problems described above are not brought to public attention. This

is because they are insidious, slow to develop, undramatic (excepting

perhaps major landslides), and their occurrence suggests mismanage-

ment of water on the Project.

Causes of the Drainage Problem

Excessive use of irrigation water and system loss cause most

drainage problems. Brown says of the former:

Basically much of the Irrigation Project receives 60 or more
inches of water during the 6 month growing season, yet for
the last 10 to 12 thousand years, it has naturally received
less than 20, and for much of the time less than 10. Obviously
many problems will develop when the land tries to come into
equilibrium with the artificially changed climate. . . . I

recognize the problem they (Bureau of Reclamation) have in
that thousands of farmers will use what water is available
regardless of what is an optimum amount (six inches is good,
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two acre-feet per acre is four times as good) (Brown,
Pers. Comm., April 4, 1972).

Watson reported similar overuse of irrigation water in a drainage

problem area southeast of Othello. He said:

Rill irrigation was hard to control, so wet spots developed,
at least in part due to heavy water applications in attempts to
obtain Class 1 row crop production on Class 3 land (Watson,
1962, p. 10-11).

Loss of water from the irrigation distribution system contributes as

well to drainage problems. For example, the Bureau has contracted

to distribute 32. 9 percent or about 990, 000 acre-feet of water to the

East District for 1973. Van Nutley, the manager, expects that:

"Two-thirds of this will reach the farmer, the rest is expected to be

lost, much through evaporation" (Nutley, Pers. Interview, January

19, 1973). He failed to mention water loss to the ground water table

which is significant and may equal evaporation loss.

Probably the most publicized example of system loss is the

Soap Lake problem. In the fall of 1952, just one year after the filling

of Banks Lake (the equalizing reservoir in the Upper Grand Coulee,

Figures 2. 3 and 4. 3), residents along the shore of Soap Lake15noted a

change in the level of the lake. The lake level rose and initially

15
The city of Soap Lake is located six miles north of Ephrata at the
south end of the Lower Grand Coulee. The city was a popular health
spa in the 1930's and 1940's, as thousands were attracted annually
to benefit from the mineral properties of the lake. Seepage of ground
water at the inception of the Columbia Basin Project has freshened
the lake.
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endangered the city's sewage system and ultimately flooded beaches,

basements, buildings, and a state highway located on the east side of

the lake (Comm. on Interior and Insular Affairs, Soap Lake Problem,

1956). Studies of the sources of water reaching the lake indicate that

17, 260 acre-feet of 27, 250 acre-feet are losses from the irrigation

system, 2,200 acre-feet are natural, and 7, 790 acre-feet stem from

farming operations. As of January 1, 1956, over $1 million had been

expended to control the lake level and these costs continue to accumu-

late. Four intercepter pumps draw ground water at the north and south

ends of the lake and discharge it into the West canal.

On June 9, 1972, the West Canal broke at a point three miles

south of George (Figures 4. 1 and 4. 3). An 80-foot gap halted water

delivery to more than 1, 000 farm units. Breaks of this sort are

common because many of the canals, even those of large capacity

such as the West Canal, are lined only with compacted clay. The

relative contributions of overuse of irrigation water and system loss

to the severe drainage problems on the Project are unknown. Watson

reported 40 separate drainage construction projects underway (Watson,

Pers. Interview, January 19, 1973). Cost of construction of drainage

facilities have exceeded appropriations for this purpose.

Consequences of Drainage Problems

Macinko discusses one consequence as follows:
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Drainage costs proved to be more than had been expected.
The original repayment contracts of 1945 set a limit of
$8, 176,000 for construction of drainage works for the
million-acre project. By the summer of 1959 it was esti-
mated that an additional $25, 400, 000 would be needed to pro-
vide adequate drainage even for the greatly reduced construc-
tion program, which provided for a project of only 455, 000
acres (the Seven Year Program). All drainage costs above
the eight-million dollar ceiling set by the original contracts
would revert to an annual assessment against water users.
As these costs promised to be high, drainage became the
issue on which Bureau of Reclamation renegotiation efforts
were concentrated. Farmers were informed that unless
contracts based on a repayment rate of $125 per acre
replaced those of 1945 based on a rate of $85 per acre the
Bureau would have no alternative but to carry out a program
of annual assessments for drainage which would result in
a greater total cost to the farmer than the new contracts
would. Thus drainage had importance not only as a problem
in its own right but also as the bargaining point for renego-
tiation proceedings (Macinko, 1963, p. 191).

A figure of $131. 60 per acre was finally agreed upon after a protracted

confrontation between the Bureau of Reclamation and the three irriga-

tion districts (Watson, Pers. Interview, January 19, 1973). The

matter of amending the 1945 repayment contracts to allow expenditure

of funds for construction of drainage facilities above the $8 million

limit was first submitted by the Bureau to the Quincy, South, and East

Irrigation Districts in November of 1953. It was not until October 1,

1962, that the issue was resolved with passage of an amendment to

the Columbia Basin Project Act (Watson, Pers. Interview, January

19, 1973).

The renegotiation issue was one of two major consequences

arising out of the drainage problem. The other, the Lieu Land
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Program, is treated under the topic of economic habitability. Water

quality aspects, i. e. , nutrient loading, salinity, and temperature, are

increasingly an important consideration of the overall drainage

problem. This topic was not explored, but on the CBP it is felt that it

is distinctly secondary to the primary problem of predicting the

amounts and locations of return flows.

Physical habitability of the Project area depends on management

of irrigation water delivery and of return flows so as to maintain

irrigated lands in a permanently productive status. Widespread

adoption of sprinkler irrigation systems, coupled with a greater appre-

ciation of optimum irrigation requirements, are alleviating the

potential for drainage problem development in the future. Much

damage, however, has already been done and control of the problem

promises to be costly in the years ahead.

Economic Habitability

Irrigation agriculture over the past 70 years under the Federal

program has had a significant local, regional, and National impact.

Provision of opportunities in the Western States for establishing new

irrigation farms has stimulated production of a wide choice of crops

and livestock, of possibilities for people to gain livelihoods in new

and expanding towns and cities, and of increases in trade, industry,

and tax revenues.
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In the previous chapter, five indices of agricultural development

and settlement of the CBP were presented. This section evaluates the

farm economy of the Basin, particularly the types and sizes of farms,

by comparing the CBJI projections of various facets of the farm

economy with actual development. The task is divided in two parts:

One, four aspects (,crop emphasis, livestock numbers, sources of

gross income, and diversity of product income) of the projectwide

economy are analyzed, and two, the developmental processes of the

existing economy are isolated by examination of farms developed in

four selected irrigation blocks developed at different times in the life

of the Project. For the purposes of analysis, the Project's economy

is considered mature and at mid point in acreage development. One-

half of the irrigable acreage, 258, 000 acres, has been developed for

18 years and one-third, 173, 000 acres, for 20 years. In 1967, the

one-half million acre mark in net irrigable acreage was reached.

These facts justify the designation of the Project's economy as mature.

Projectwide Analysis of the Farm Economy

The percentages of two of the five crop categories vary widely

from the projections:



'Types of Farming, 1945, p. xiv.

Crop Report Summary Sheet, CBP, 1972.

3Does not total 100 percent because crops occupying less than 1.0
percent of irrigated acres are omitted.

Less land is devoted to pasture than anticipated. Field crops occupy

a larger percentage of the area than projected. Although the per-

centages for hay are quite close, the disposition of the hay is

different as it is marketed rather than being consumed on the farm.

Livestock and livestock products were predicted to be a major

component in the farm economy, but this has not developed (Table 5. 1).

Beef and feeder cattle numbers actually exceed projections, but all

other livestock numbers are far below the numbers projected. The

degree to which this is so is made more apparent by reference to the

sources of gross income (Table 5.2). The contribution of livestock

sources to gross income is much less than that projected: 8. 44 per-

cent compared to 58. 9 percent. Dairying, the livestock source

expected to provide the largest single source of income, makes a

negligible contribution. Gross income from both crop and livestock
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1Estimated
(Percentages)

Actual2
(Percentages)

Hay 40 35
Pasture 23 5

Small grain 14 9

Other field crops 18 37
Fruit & vegetable 5 2

Total 100 883



2 Livestock Numbers, Columbia Basin Project, Fall, 1972.

Table 5. 2. Sources of Gross Income Envisioned at
Maturity Compared with Sources at Mid-
point, Columbia Basin Project, 1972.

Livestock and livestock
products

Sheep
Beef cattle
Fattening livestock
Veal
Milk
Dairy cows
Cull stock
Poultry
Swine

Total

Percentage
Maturity' Actual,

19722

2. 6
1. 5
6. 3
2. 2

29. 1
2. 2
2. 8
7. 8
4. 4

58. 9

'Types of Farming, CBJI, 1945, p. 70.

zCalculated from Livestock Numbers, Columbia Basin
Project, Fall, 1972.

O. 39
1. 60
6.40

0. 05

8.44
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Table 5. 1. Livestock Projected at Maturity, Actual Numbers, and
Percentages at mid-Point, Columbia Basin Project, 1972.

Livestock Projected at
maturity'

Expected at
mid-point Actual2 % of Expected

Dairy cattle 307, 000 153, 000 8, 937 5. 8
Sheep 190, 000 95, 000 3, 072 3. 2
Beef cattle 40, 000 20, 000 26, 164 130. 8
Horses 70, 000 35, 000 1,767 5. 0
Feeder lambs 350, 000 175, 000 3, 072 1. 8
Feeder cattle 100, 000 50, 000 53, 741 107. 5
Hogs 180, 000 90, 000 5, 566 6. 2
Chickens 2, 000, 000 1, 000, 000 4, 263 0.42
Turkeys 200, 000 100, 000 31

'Types of Farming, 1945, p. xv-xvi.
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was expected to be from diverse sources, however, even range of

crop commodities is narrow. Gross income is heavily dependent on

four sources (Figure 5. 2).

The acreages utilized by the four major crops bear out their

dominance in land use as well as income (Table 5. 3). In 1972, four

crops occupied 75 percent of the land on the Project and yielded about

75 percent of the gross income. Specialized crop agriculture

dominates on the farms; on the individual farm, diversification,

never important, has actually declined. In fact, livestock numbers,

except horses and cattle, have declined as the Project has developed.

The increase of horse numbers, of course, reflects the rise in

popularity of pleasure riding. Selected crop reports show sharp

declines or at best modest acreage expansion of specialty crops

(Table 5. 4).

The facts on the farm economy presented to this point, namely

a dependence on a narrow range of crops, are at odds with the Pro-

ject plan. Sizes of farm units were determined in part on the premise

that intensive, diversified livestock and crop farms yielding high

returns per acre would prevail over much of the Project area at the

mature stage of development. Quite clearly, low value, extensive

crops dominate land use in the Basin. Larger farm sizes than those

originally planned are necessary to provide adequate income. Given

the crop emphasis, the repayment ability of farmers is limited.
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Figure 5.2. Gross Income Projected for Livestock and
Livestock Products and Crops at Maturity,
Gross Income at Mid-point and From Four
Chief Sources.
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Table 5. 3. Acreages and Percentages of the Four Chief
Crops, Columbia Basin Project, 1972.2

% of Irrigable
acresCrop Acreage

Alfalfa' 187,872
Potatoes 35,285
Sugar beets 52, 683
Field corn 29, 047

Total 304, 887

'Includes other hay and irrigated pasture.
2 Crop Report Summary Sheet, Columbia Basin Project,

1972.

Table 5. 4. Acreagesl of Selected Specialty Crops, Columbia Basin
Project, Washington, 1958-1972.

Crop 1958 1959 1960 1961 1962 1963 1969 1971 1972

Apples 480 760 950 1700 1800 2623 3027 3468

Mint 850 1100 1790 1790 2620 3400 9913 5102 3231

Pears 510 527 516

Cherries 725 833 261

Grapes 190 656 885

'Crop Summary Report Sheets, Columbia Basin Project, 1958-1972.

40.6
16.6
11.4
6.3

74. 9
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Projected and Present Construction Costs

Estimated costs for full development (1, 200, 000 acres) and

actual costs to date (517, 400 acres) are:

'Columbia River and Minor Tributaries, 1932, p. 483.

2U. S. Dept, of the Interior, Bureau of Reclamation, Columbia Basin
Project, Financial Status, June 30, 1971.

Total cost to complete the Project to serve 1, 095, 000 acres and to

bring Grand Coulee Dam power capacity to 6, 180, 000 kilowatt

capacity is now estimated at $1, 904, 000, 000 allocated as follows:

capacity:

The record of water users reflects their limited repayment
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(Financial Status, June 30, 1971)

Repayment Record of Water Users

Columbia Basin
Project Costs Estimated' Actual

Grand Coulee Dam $125, 750, 000 $155, 000, 000
Grand Coulee Power Plant
Interest
Irrigation facilities

Total investment

42,
17,

208,

$394,

616,
524,
265,

155,

000
000
000

000

254,

352,

$761,

000,

000

000,

000

000

000

Power $ 654, 000, 000
Irrigation 1, 202, 000, 000
Flood control 47, 000, 000
Navigation 1, 000, 000



1 Columbia Basin Project data as of June 30, 1971.

In addition, cost per irrigable acre, originally estimated at $170 per

acre, has reached $1, 098 to be repaid (without interest over 40 years

after a ten year development period) as follows:

(CBP Data, June 30, 1971)

Water users are obligated to repay about 12 percent of the cost of

construction of irrigation facilities, but in view of their repayment

record to date (under 2 percent), it is doubtful that this amount will

be reimbursed.

A Typology of Farms on the Columbia
Basin Project, 1972

The kinds of farms that have developed in the Basin are so

fundamentally different from those envisioned by the investigators of

Problem No. 2 that comparison is impossible. A typology based on

land tenure and the degree of vertical integration is suggested.
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Ultimate
repayment'

Repayment
to date'

By irrigators $ 144, 233, 444 $ 2, 589, 027
By commercial power revenues
Contributors
Other credits
Depr. reserves
Nonreimbursable

1, 683,

11,
15,
48,

$1, 903,

835,
363,
500,
112,
904,

949,

269
053
000
695
539

000

132,

11,

$150,

441,
363,
500,

505,

027
053
000

881

Irrigators $132
Power revenues 955
Settlement land sales 11
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(Vertical integration is the combining of crop growing with crop

processing. ) Six farm types are identified (Table 5.5).

Table 5.5. Farm Types on the Columbia Basin Project, Washington,
1972.

Farm type Description

1. Owner-operator Owner resides on land and
operates only land he owns

Owner-lease or rent

Lease or rent

Vertically integrated,
growing and shipping

Vertically integrated,
growing, process ing,
and shipping

Vertically integrated,
growing, processing, and
shipping with multiple
divisions

Owner resides on land and
operates it plus leased or
rented land

Operator resides off land and
leases or rents all land operated

Operation' which grows and
fresh-pack ships

Operation1 which grows, pro-
cesses, and ships

Operation' which grows, pro-
cesses, and ships and integrates
multiple divisions

144

'May be partnerships or other forms of business organization,
commonly incorporated. Lands operated may be owned, leased,
or rented. Operators may reside on or off the project.

Analysis of Four Selected
Irrigation Blocks

Columbia Basin development spans four decades. One of the

more intriguing questions raised by the long developmental time is:
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how have Bureau planners and farmers adjusted their programs and

operations to the technological, economic, and social revolutions

that have occurred during that period. Four irrigation blocks were

selected from the 52 on the Project for intensive study to shed light

on the question.

Block Year No. of full- Net irrigable Average size
no. developed time units acres of units

(Irrigation Blocks, Acreages, Full-time
Units, CBP, 1948-1972)

Blocks 1 and 25 were the only ones developed in the decades of

the 1940's and 1970's respectively. They were chosen on that basis.

Blocks 45 and 17 were selected from those developed in the 1950's

and 1960's; field work had revealed two farm managers who would

provide rather complete information on the operations they manage.

In the Project Plan, types of farming areas were located on the

assumption that land class and type of farming were linked. Type A

(Vegetable, Fruit, Dairy, and Mixed Farming) were projected for

Class 1 land areas and so on. As already indicated, the projected

types of farms have failed to materialize. Land class, as will be

seen, is related not to farm type but to the kind of water application

system.

1 1948 80 5, 790 72.4 acres
45 1956 214 17,872 83.5
17 1964 66 12, 865 1.94. 9
25 1970 82 11, 639 141. 9



Analysis of Block 1

The layout of farm units reflects early Bureau design concepts

(Figure 5. 3). A gravity flow delivery system with rill irrigation

(Figure 5.4) was planned for the entire block. Roads sever units of

irregular shape and of small size, adequate to provide the potential

for earning a suitable level of living.

Comparison of land classification (Figure 3. 2) and prospective

types of farming (Figure 3. 5) reveals some interesting relationships.

Class 1 land dominates the western two-thirds of the block; Class 3

the eastern one-third. Type A and Type D (Figure 3. 5) respectively

were projected to develop. This has failed to come into being.

Rather, land class is related to water application system. Class 1 .

land in units of small size and odd shapes is rill irrigated. Class 3

land (Figures 3.2 and 5. 5) is sprinkler irrigated. Examination of Block

1 on the photograph (see Figure 4. 7 ) reveals that center

pivot systems (small circles) are located on the eastern fringe of the

block.16The division of Class 1 land into very small units prevents

installation of the center pivot systems. Whereas Class 3 land,

divided into larger units, can accept them.

A center pivot irrigation system is one in which water is supplied to
the center of a circular area. Water under pressure is fed to
sprinklers mounted on an arm 1,500 to 1, 800 feet in length supported
by eight to ten wheel sets. Electric drive motors carry the arm
around the circle at a desired speed to apply a desired amount of
water.

16
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Two types of farms (Table 5, 5) are shown on the block map.

The ownership farm of three units has 242 irrigable acres. The

original farmstead was located in Unit 58 (Figure 5. 2). Amendment

of the CBP Act of 1943 in 1957 (PL 85-264) allowed members of an

immediate family (husband and wife) to own a total of 320 acres. The

CBP Act had limited ownership to one farm unit, excepting the 1937

landowners who were limited to 160 acres. The amendment was

legal recognition of what had become common practice on the Project

(farmers placed units in the names of their children or of others).

More significantly, the amendment ended the social and economic

experiment of laying out farm units on the basis of suitable level of

living.

A second type of the block is the owner-lease. Two of the units

are owned and one is leased from a landowner who resides in Salt

Lake City (Figure 5. 3). Total operational acreage is 389. 8 irrigable

acres.

Analysis of Block 45

One operational "farm" so dominates Block 45 that the original

intent to analyze the entire block was deferred in favor of in-depth

analysis of the single farm (Figure 5. 6). It is a type 6 (Table 5.5)

farm, vertically integrated with multiple divisions. It is not

presented as typical, but rather to illustrate a superfarm of such
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organizational and operational complexity that it could hardly have

been anticipated by Project planners. Basic information on the farm

is presented below.

Name: P. J. Taggares Farms, Incorporated

Location: Othello, Washington

Divisions of the Company

Cattle Division (operates three cattle feedlots)
Construction Division (building and road building and maintenance)
Cube Division (alfalfa cubing)
Farm Division (operates three farms on the Project)
Fertilizer and Chemical Division
French Fry Division (produces about 10 percent of U. S.

French fry production)
Grape Division (operates a 1, 700-acre vineyard, off the Project)
Produce Division (onion growing and shipping)
Transport Division
Warehouse Division

Annual Gross Income $35 million
Annual Payroll $ 7 million
Average Number of Employees 1100 (varies from 850 to

about 1500)
Pieces of Farm Equipment 112
Aircraft 3 (two propeller, one

prop-jet)
Annual Electricity Bill $250, 000
Annual Farm Production

160 million pounds of potato products (production of an
estimated 10, 000 Project acres)

46, 000 cattle fattened on three feedlots
West of Othello 20, 000 head
Northwest of Royal City 16, 000
South of Othello 10, 000
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Acreage Family-Owned on the Project
AcreageBlock Number

11 6 500. 7 acres
45
79

18
5

1, 547.8
488. 5

Acreage Leased (approximate)

2,

2,

537.0 acres
580.0

Total acreage on Project 5,117.0 acres

Off Project Acreage (approximate) 15, 000.0

Total Operational Farm Acres 20, 117.0 acres

(Interview: Vice President for Production,
January 18, 1973. Ownership data from
Farm Unit Ownership Listings. )

The owner is 40 years old and under his direction the far-ri has been

organized in the last decade.

The divisions of the corporation were carefully chosen are are

meshed in their operations to achieve efficiencies that could not be

realized otherwise. For example, waste water from the potato

processing plant is piped to the vicinity of a cattle feedlot and ponded

there for use in sprinkler irrigation of pasture for cattle on the lot.

Potato skins and cull potatoes are processed for use in cattle feed.

Potato receiving and storage facilities and the equipment maintenance

shops are prototypes of their kind in the United States. Agricultural

engineering students from Washington State University regularly tour

these buildings for a look at the latest in commercial farming.
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The Taggares operation represents the maximum degree of

vertical integration on the Project. Other integrated operations which

rely more on the growing phase own and operate larger acreages.

Skone and Connors and Bruce Farms, Inc. , both located in part in

Block 45, own approximately 2, 800 acres each. Their operational

sizes were not determined, but assuming a doubling as in the

Taggares case, 5, 600 acres would not seem out of line. The implica-

tions surrounding growth of ownership and operating farms of this

scale are worthy of discussion.

Water users repay just 10 percent of the cost of construction of

irrigation facilities. Macinko, in 1963, pointed to the subsidy inherent

in various farm sizes with that level of repayment:

Macinko was concerned about the $220, 000 subsidy accruing to

the 320 acre farm, which he saw as "difficult to justify in terms of the

historic mission of the Bureau of Reclamation" (1963, p. 193). By

1973, the problem has grown worse and subsidies in the millions of

dollars are accruing to a relatively small number of very large

operational farms on the Project. Some background is necessary to

understand how this situation was allowed to develop.

Farm size Subsidy at 10 percent
repayment level

1,

80 acres
320
640
280

$ 55,
220,
440,
880,

000
000
000
000

2, 360 1, 760, 000
5, 420 3, 520, 000
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The contract renegotiations of the early 1960's, while concerned

mainly with funding of drainage facilities resulted in a fundamental

shift in policy governing the Project. Irrigation district acceptance of

a larger repayment obligation (though not necessarily actual repay-

ment) was agreed to after "fringe benefits" were granted to the

districts. Namely, all leasing restrictions and government super-

vision of leasing were eliminated from the recordable contracts. The

way is legally open for large scale farming to eventually control the

bulk of Project lands; indeed, the process is already well underway.

Analysis of Block 17

The pattern of farm unit layout reflects greatly improved plan-

ning techniques (compare Figures 5. 7 and 5. 3). The narrow s ides of

farm units face the roads, which often are paralleled by canals. This

design minimizes road and utility mileage and the land needed for

rights-of-way. The frequent assertion that line type Federal agencies

(Bureau of Reclamation and Corps of Army Engineers for example)

are totally unresponsive to social, economic, and technologic change

is refuted in this study. The design of Block 17, albeit perhaps

stimulated by the studies of the Joint Investigations, is considered

here as an excellent example of geotechnics. Its design goes far

beyond the engineering aspects of mereli delivering irrigation water.

Units are rectangular, making sprinkler irrigation more readily
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adoptable, as evidenced by the fact that 99 percent of the land in the

block is irrigated by that method. The large size of the average unit

(194. 9 acres) reflects the land classes (Figure 3.2) which are

dominantly Class 3 and Class 6. Fifteen center pivot irrigation

systems are installed in the block (see Figure 4.7).

Varying in size, each irrigates from 100 to 126 acres. This is

the most recent application system adopted by farmers. It has a

number of advantages, among them: low labor requirements (farm

managers report that one man can tend circle sprinklers for about

1,000 acres), efficiency of water use, uniform application, ability to

traverse rough terrain (slopes need not be leveled), and areas of

light sandy soils may be successfully irrigated. The systems, how-

ever, are expensive. A cluster of four, which is becoming common,

is priced at $105, 000 for the application system alone (see introduc-

tion to Chapter V ). The cost of the system is not the only retarding

factor in their adoption on the Project. Many of the older irrigation

blocks, because of their small-sized, irregularly-shaped units, cannot

be irrigated with the center pivots. Interestingly, the Class 3,

Class 6, and even those lands deferred from the Project are sought

because center pivots can be installed on them. The location of them

in Block 1 illustrates this well.

The land in Block 17 is uneven in surface and the soils are

light textured. It is doubtful that the block would have been developed



158

under rill irrigation. The wind erosion potential and the difficulties

of blocking up enough irrigable land would have made it impossible to

provide delivery facilities,

One vertically integrated operation, Type 4 (Table 5, 5),

farms one-third of the area and as in the case of the Taggares

operation, it rather than the entire block is treated here. The farm,

Balcom and Moe, Inc., is integrated to the produce shipping stage.

Growing of potatoes (the main crop), wheat, and cherries is combined

with fresh-pack shipping of potatoes from a warehouse in Pasco.

(The Taggares operation, except for its onion crop, is no longer in the

fresh pack business. ) Balcom and Moe farms 19 units of just under

4,000 acres. One-third of the irrigable land in the block is thus in a

single operational farm (Figure 5. 7). The farm consists of units

owned (1, 200 acres), traded (800 acres), and leased (2,000 acres).

(In 1969, Balcom and Moe traded lands it held in the Horse Heaven

Hills area to the State of Washington for four units. The legal

arrangements of this transfer were undetermined. )

Analysis of Block 25

The settlement pattern of Block 25 is a kind not considered

heretofore. It is part of the Lieu Land Program developed by the

Bureau. This program was begun in 1967 and its purpose is:
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. . to provide assistance to owners of irrigable lands that
have developed severe drainage problems that are infeasible
to correct by drain construction (Resume of Lieu Land
Program, June 8, 1971).

Owners of such land, referred to as "seeped, " on the Project are

eligible to purchase undeveloped Federally owned land in new irriga-

tion blocks at dry-land prices. After purchase the land can be sold,

leased, or the farmer can relocate his farming operation. The high

percentage of non-resident ownership on the block suggests that few

farmers actually chose the latter option (Tables 5.10 and 5.11).By 1972,

Blocks 25, 21, and 48 were settled as Lieu Lands. The status of all

blocks in the Lieu Land Program are shown below:

Block nos. Status

21 Settled as LieuLand
25
48

251 Appropriations permitting, slated for Lieu Land
253
26
27
37

491 Other sources of Lieu Land
171

33

(Resume of Lieu Land Program, CBP,
June 8, 1971)

The existence and scope of the Lieu Land Program portends two

deplorable aspects of Project development. One, looking backward,

the acreage already committed to the program (18, 919 acres) implies
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the existence of an equal acreage of waterlogged land on the Project.

At a development cost of approximately $1,000 per acre, this indicates

an $18 million loss of irrigable land. Two, looking forward, the

acreage slated or being considered for the program (54, 336 acres)

is both a measure of the magnitude of the developing problem and the

degree to which settlement opportunities, already limited by other

factors, are reduced even further.

Social Habitability

Analysis of Project development and settlement to this point

reveals serious shortcomings in both projection and management of

the elements leading toward the goals of physical and economic

habitability. Indeed, the deficiencies would lead any observer to

question the continuation of a public enterprise which has yielded

results so widely at variance with the planning goals. The Columbia

Basin Project, however, is more than a project to bring water to the

land or a site for production of agricultural commodities. A final

test of the Project's performance must be that of the degree to which

it was not only a land of hope, but of attainable hopes for the people

who settled on the Project.

Earlier settlement of the area based on open range cattle

grazing and later on dry-land farming failed. Planning did not precede

either and the outcomes were, if not predictable, at least in the
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natural course of "development" in the United States. A similar

failure on the part of irrigation farmers carries with it much greater

consequences. For this was planned settlement, and someone, some

agency or agencies must be held accountable if this man-environment

system fails.

A total population, rural and urban, of 350,000 to 400, 000 was

projected for the Project area at full development; on that basis, at

mid point, 175, 000 to 200, 000 can be assumed. The Project in terms

of acreage to which water is available is at that point and the question

is raised: how successful has the Project been in providing new

family farm opportunities ? This strikes at the heart of the mission

of the Bureau of Reclamation.

Analysis of Population Data for
the Project Area

The results of analysis of several facets of population, total, on

Project farms, residency and nonresidency, and general population

trends cast a pall over the ultimate test of the efficacy of the Project.

Total Columbia Basin Project area population, rural and urban,

increased by about 40, 000 persons from 1948 to 1970 (Table 5. 6). It

is difficult to ascribe all of the population growth shown to the impact

of the Project. Several large military installations (Larson Air

Force Base at Moses Lake, Ephrata Air Base at Ephrata, and a naval



Table 5. 6. Columbia Basin Project Area Population,
1948-1970.

Year Total population

1948 26, 449
1950 29, 562
1955 54, 135
1960 60, 282
1965 64, 748
1970 65, 753

Source: Columbia Basin Project Population, 6-23-70.

base at Pasco) and the Hanford Atomic works at Richland were

established at the same time that irrigation began. A truer test, of

course, is the number of on-farm settlement opportunities provided.

Some 17, 600 farms were projected at full development; 8, 800 at mid

point logically follows. Population on farms reached a high point in

1970 (Table 5. 7).

Table 5. 7. On-Farm Population and Net Irrigable
Acreage, Columbia Basin Project,

Source: Columbia Basin Project Population, 6-23- 70,
and Status of Water Users, 1971 and 1972.
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Year

1948-1972.

On-farm
Population

Net irrigable
acres

1948 10 5,790
1952 1,060 72, 753
1955 4, 980 257, 116
1960 8,414 434,255
1965 10, 330 495, 154
1970 12,066 517,400
1971 11,721 517,400
1972 9,912 517,400
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An attempt was made to determine the number of operational

farms on the Project as a measure of settlement opportunities pro-

vided. This was difficult to do. Bureau of Reclamation reports mask

operational size by reporting "ownership units" or, in more recent

years, "units cropped by full-time operators. IT Published Bureau

figures which state that the numbers actually refer to "operational

farm units" are shown in Table 5.8. Even those figures are suspect.

The operational farm sizes that were identified in the previous section

of this study bear this out (Table 5.9). Over the two years of this

study, numerous references were discovered reporting operational

farm unit sizes from 150 acres to 5, 000 acres.

Assuming a gross return of $150 per acre and a net return of

one-third the gross, then minimum operational farm sizes of 600 to

650 acres would seem necessary for a family operation. (These

would yield for 600 acres $30, 000 gross [50 x 600] and $10, 000 net,

and for 650 acres $32, 000 [50 x 650] and $10, 830 net.)

In 1973, there were 517, 400 net irrigable acres on the Project.

Division of that acreage into 600-acre farms yields 862 operational

farms and at 650 acres, it yields 796 operational farms. It is thought

that at present with the Project mid point in its development and

settlement that just one-tenth (700 to 800) family farm settlement

opportunities were provided against the 8, 800 projected for the area.

The loss of farm population from 1970 (12, 066) to 1972 (9, 912) suggests



Table 5. 8. Operational Farm Unit Numbers,
Columbia Basin Project, 1952-1972.

No. operational
farm units

1952 9271
1955 2,4001
1957 1, 9202
1972 2, 6243

1U. S. Dept. of the Interior, Progress and Prospects,
1956.

2U. S. Dept. of the Interior, Growth of Agricultural
Processing and Marketing Facilities, 1958.

3Status of Water Users, Columbia Basin Project, 1972.

Table 5. 9. Farm Types and Operational Sizes on
the Columbia Basin Project, Washing-
ton, 1972.

Year

Type of farm

Ownership
Owner-lease or rent
Lease or rent
Type 42
Type 522
Type 6

'Field survey.
2
See p. 144.

Operational
acreage

242
389
6001
000
600

5, 117
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that the average operational size noted above is an underestimate.

It was thought at first that the decline in farm population merely

represented a shift of residency of the farmers to the towns and

villages of the Basin. This is not the case. All towns and villages on

the Project, except Othello, lost population from 1960 to 1970.

Analysis of residency and nonresidency reveals that 25 percent or

some 128, 000 acres of land in the Project area are owned by non-

residents (Figures 5. 8 and 5. 9; Tables 5. 10, 5. 11, 5. 12, and 5. 13).

The percentages of nonresidency increase on the new block. Block

25's high percentage reflects its Lieu Land status.

Widespread establishment of operational farms of 1, 000, 2, 000,

3,000, 4, 000, or 5,000 acre sizes, all of which are known to exist on

the Project, would make a complete mockery out of Congressional

intent which authorized the Project (Table 5. 14). If operational farm

sizes of 5, 600 acres existed--the assumed size of the Skone and

Connor farm--then just 92 operational farms would dominate the

Project area. This is a definite possibility, indeed almost predictable,

because controls are lacking to prevent it. The final and ultimately

only social justification for the Project, provision of opportunity for

settlers to actually occupy the land, upon analysis is found wanting.

The constraints of time and space in this dissertation prevent

treatment of many other facets of social habitability. Community

planning, the development of public services, provision for schools,
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Table 5. 10. Acreages and Percentages of Off-
Project and Out-of-state Ownerships,
Columbia Basin Project, Washington,
1972.

Acreage2 Percentage

Off-project 42, 936 8. 3

Out-of-state 85,588

Combined 128, 524

'Compiled from Farm Owners Directories (CBP)
prepared by the Ephrata Soil and Water Conserva-
tion District and the Franklin Soil and Water Con-
servation District.

2 .Final irrigable area and land repayment classes,
CBP, 1972.

Table 5. 11. Analysis of Residency on Four Selected Irrigation Blocks,
Columbia Basin Project, Washington, 1972.

'Percentage of irrigable acreage in the Block,

168

Year
Block
no,

Net
irrigable

acres

No. full-
time
units

Out-of-state
ownership

Off-project
ownership Total

%units % 1 units

1948 1 5,790 80 1 2 11 13 15

1956 45 17,872 214 20 9 31 14 24

1964 17 12,865 66 6 10 13 18 28

1970 25 11, 639 82 18 22 30 30 52
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'Compiled from Farm Owners Directories prepared by the Ephrata
Soil and Water Conservation District and the Franklin Soil and Water
Conservation District.

Table 5. 12.

State

Out-of-state and Foreign Ownerships, Columbia Basin
Project, 1972. 1

No. Approx. No. Approx.Stateunits acreage units acreage
California 139 12,10 Georgia 3 270
Oregon 118 10,620 Nebraska 3 270
Idaho 55 4, 950 Maryland 3 270
Utah 39 3,510 Illinois 2 180
Arizona 15 1, 350 New Mexico 2 180
Colorado 10 900 Ohio 180
Montana 10 900 Virginia 180
Alaska 10 900 Indiana 1 90
Kansas 8 720 Kentucky 1 90
Minnesota 6 540 Michigan 1 90
Texas 6 540 Mississippi 1 90
Wyoming 6 540 Missouri 1 90
Iowa 5 450 North Dakota 1 90
Nevada 5 450 Tennessee 1 90
New York 4 360 Wisconsin 1 90

Washington, D. C. 1 90

Foreign

Spain 5 450 Canada
Puerto Rico 1 90 British Columbia 2 180
Japan 1 90 Alberta 1 90

Saskatchewan 1 90

Total units = 473

Total acreage = 42,570



'Directories, as in Table 5.12.

2Includes Foreign.
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Table 5. 13. Off-project and Out-of-state Ownerships by Irrigation Block, Columbia Basin Project,
Washington, 1972. 1

Block Off- Out-of- Total Block Off- Out-of- Total
no. Droiect state units no. Droiect state units

1 10 1 11 70 5 5 10

11 8 5 13 71 34 5 39

12 5 1 6 72 56 47 103

13 8 2 10 73 63 10 73

14 5 3 8 74 27 6 33
15 9 9 18 75 16 10 26
16 8 15 23 76 21 6 27
17 13 6 19 77 14 9 23

18 14 10 24 78 27 5 32

19 4 5 9 79 19 10 29
20 10 5 15 80 39 16 55

21 6 9 15 81 40 16 56
23 15 7 22 82 32 6 38

25 25 18 43 83 35 6 41

40 24 5 29 85 44 14 58
41 47 16 63 86 19 8 27

42 29 25 54 87 28 16 44
43 37 20 57 88 7 6 13

44 35 29 54 89 34 6 40
45 31 20 51 201 4 0 4
46 9 18 27 161 4 3 7
47 8 12 20 401 1 1 2

48 2 1 3 421 5 2 7
49 15 8 23 881 4 5 9

741 2 2 2

Totals: Off-project = 957

Out-of-state = 473

Total Units = 1430



Table 5. 14. Number of Operational Farms at Various
Sizes, Columbia Basin Project, 1972.

Size (acres) of operational farms'

'Based on 517, 500 irrigable acres.

highways, and land use controls could be profitably examined.

Several aspects of social habitability are, however, included in the

summary of the CBP as a geotechnic enterprise.

Summary of Columbia Basin Project Experience
as a Public Planning Effort

Despite the comprehensive planning which preceded its con-

struction, actual development of the Project varies widely and funda-

mentally from the plans for the area. Stated public policy objectives

at the mid point in Project development have not been achieved or even

approached. Settlement opportunities that were provided are but

one-tenth of those predicted. The types of farms, the costs and

repayments, and population growth expected are also significantly

at variance with the planning goals. The carefully considered premise

that family sized, diversified farms would develop on the Project was

wrong. Projection of farms similar to those of other irrigated areas
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1,000 517
2,000 259
3,000 172
4,000 129
5,000 103
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of the Northwest to the Columbia Basin was an error. Nonetheless,

the Project is constructed, and farm units are designed and laid out

on that basis.

World War II delayed settlement for a decade and changed the

entire technological structure of United States agriculture. Large

scale, low labor requirement, highly specialized, mechanized,

efficient farm operating units made the family size farm of tradition

an outmoded, unrealistic concept. The policies governing the Project

(and other Bureau of Reclamation projects), however, were unrespon-

sive to the changed post-war conditions. This inflexibility has led to

several deplorable aspects as the Project's development responded

more to outside forces and less and less to control by planners. That

is, the economy of large scale, specialized crop farming in the Basin

parallels trends in American agriculture. This in itself and on the

face of it is not a totally undesirable situation. The regretable aspects

stem from the manner in which admirable policy objectives such as

the placement of American families on farms are utilized to gain

public support at the outset of project construction, but which are

quickly abandoned as the project unfolds if they are found to reduce

private gain.

Farmers began leasing and renting of farm units to increase

operational unit sizes in 1948 on Irrigation Block Number 1. This

practice continues on an ever-widening front and it results in
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enormous subsidies accruing to a relatively small number of beni-

ficiaries of public investment in irrigation.

Massive drainage problems are significant because of the costly

drainage program needed to correct them and because of their

employment as a bargaining point to free farmers from leasing and

renting restrictions. The rapid rate of land subjugation (nearly 400, 000

acres from 1952 to 1958), overuse of irrigation water, and system

loss all contribute to the waterlogging of lands on the Project.

Farmers forced to give up their land because of seepage are given an

opportunity and first priority to purchase new Federally owned farm

units at appraised dry-land prices on the Project as they become

available. This is carried out under the Lieu Land Program. Since

1967, all Federally owned units have come under the program and with

the commitment already made, will so far into the future. New settle-

ment opportunities are thus precluded on the Project.

During the course of the Joint studies, virtually all of the

problems enumerated above were thoroughly discussed and the possi-

bilities of their happening generally foreseen. For example, failure

to provide practicable means to police operational unit size has led to

control of Project lands, not in hundreds of acres as feared in the

Joint Investigations, but in thousands of acres. Federal Reclamation

policy to provide maximum settlement opportunities was therefore

effectively defeated.
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The failure of the Bureau of Reclamation to readjust its pro-

gram to modern conditions carries over into the technology of irriga-

tion as well. Extension of the Wahluke Slope lateral by an open

ditch water delivery system in 1972 reveals that some of the

Bureau's planning is little affected by advances in irrigation tech-

nology. While private firms forge ahead with drip irrigation and

pressure pipe delivery to center pivot application systems, the

Bureau persists in conveying water by the costly open ditch method.

Population loss from 1960 to 1970 from the Project area,

particularly the on-farm loss of 3,000 from 1970 to 1972, confirms

that efficient, modern agriculture is becoming increasingly more

important. Analysis to this point would suggest that this venture is a

complete failure. This is not true. Many beneficial results of plan-

ning and development are apparent.

Wide involvement of Federal, State, and local agencies and

persons in common problems brought results that could not have been

achieved in other ways. Most of the advances were made in areas

peripheral to those emphasized in this study.

An all-weather road system was built as each irrigation block

was developed. The irrigation block became the plat and farseeing

county road commissioners and engineers accepted the plats by

resolution. The counties sold bonds which were guaranteed by State

of Washington gasoline tax allotments to finance the construction of
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1,200 miles of county roads between 1952 and 1958. The Columbia

Basin Project thus has the best road system of any of the Bureau's

projects. In this area of light, sandy soils, unsurfaced roads would

have been impassable for long periods in winter and spring. Correla-

tion of road and irrigation system building led to many efficiencies.

The Project area has 1. 8 miles of road per square mile, compared

to 2. 45 miles per square mile, the average on other Bureau of

Reclamation projects. Ditchriders, the men who meter out water

at the farmer's headgates, can serve 5,000 acres rather than 3,000

acres as on most of the projects.

The Bureau farm program with four predevelopment farms

greatly enhanced possibilities of initial settler success. Technical

guidance and continuing educational effort spurred progress toward

sustained use and more effective land management.

Recreational facilities, developed in accordance with the

comprehensive program recommended in Problem No. 25, are widely

available and extensively utilized. This was a step ahead of its time.

Other Federal agencies have only in recent years begun to pay

serious and systematic attention to recreational development

(Loeffler, 1970; Muckleston, 1970). Land use control recommenda-

tions of Problem No. 3 were widely adopted. The Project area is

remarkably free of billboards, strip development, and junkyards. It

presents a very pleasant and orderly rural appearance.
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Many beneficial results were achieved because of the ambitious

interagency planning effort that preceded Project construction,

Serious shortcomings principally related to the inability of the Bureau

of Reclamation to adjust to the post-war situation were revealed as

well. As an effort in public planning, the potential significance of the

Project lies beyond the lands of the Columbia Basin to the insight it

yields as an example of geotechnics.

Summary of Columbia Basin Project Experience
as a Geotechnic Effort

A crucial issue before modern man is the rate and direction of

change he is making in the physical world to suit his purposes. In

the United States, the matter, long a topic of academic debate,

exploded in the public's consciousness in the late 1960's and led to the

passage of the National Environmental Policy Act (NEPA) of 1969.

Gilbert F. White comments on Section 102 of the Act as follows:

No Federal legislation of recent years bears greater potential
significance for the management of environment in the United
States than does Section 102 of the NEPA of 1969. And no
other legislation inspires a more sober recognition of the
risk and uncertainty attaching to current efforts to assess the
effects of manipulating soil, minerals, water, air, vegeta-
tion, transport, and land use (White, 1971, p. 302).

The concepts of geotechnic thought are based on the supposition that

alteration of the surface of the earth can be guided toward the

achievement of desirable economic and social goals. In terms of

geotechnics and Section 102 of the NEPA, Columbia Basin Project



experience is relevant and instructive. Section 102;

. . instructed all Federal agencies to include as part of
future reports or recommendations on action significantly
affecting the quality of the human environment an impact
statement (White, 1972, La. 302).

The results of analysis of the Columbia Basin Project planning and

development within the frameworks of physical., economic, and social

habitabilities reveal that there is indeed risk and uncertainty in

attempting to specify impacts. The economic and social goals for the

Project as indicated by the type of farm economy developed, the

sizes of farms, the settlement opportunities provided, and anticipated

population growth were wide of their marks.

In terms of physical habitability, which relates most directly to

the environmental impact statement, managing the delivery and return

flows of irrigation water is seen as extremely difficult. While it is

certain that a need will develop for the provision of drainage facilities,

in practice actions respond to rather than predict the locations and

amounts of return water flows.

Despite the problems outlined, the Columbia Basin Project is a

geotechnic success. The area is indeed more habitable. Desert land-

scape (Figure 5.10) has given way and the nation has gained a half-

million acres of productive cropland (Figure 5. 11). Individual

farmers, though not in the numbers planned, find that the Project

offers opportunities to develop and maintain successful farms.
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Figure 5, 10, Aerial View of Quincy Valley Before Irrigation.
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Pleasant rural landscapes not unlike the Midwestern United States have

supplanted those of systems which did not exploit the full potential of

the physical base or provide satisfactory income or social stability

for the people on the land,



CHAPTER VI

LESSONS FOR PUBLIC POLICY

The Columbia Basin Joint Investigations (CBE) occupy a

strategic position in the evolution of integrated regional pre-

development studies. Coming at the culmination of the National

Resources Board decade, 1933-1943 (the most productive period of

progress in regional and resources planning under national leader-

ship), the CBJI in their approach to the Columbia Basin Project

notably supplemented and extended the concept and design of inte-

grated regional studies.

Earlier the Upper Rio Grande and Pecos efforts had demon-

strated the possibilities of joint investigations as a method to cope

with complicated, interlocking problems of the use of land and water

resources over large areas and of the problems of line organization

of resource agencies. Those studies were oriented, however, to

correction, whereas the C13JI for the first time in our history sought

to mar shall a cooperative effort to chart a course of a major Federal

project in an unsettled area before construction,

Harlan H. Barrows, a geographer and planning consultant to the

Bureau of Reclamation, was the architect of a scheme that ranks

among the truly pioneering efforts in regional planning in the United

States. His outline of the questions posed for investigation of the
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impacts of the Project on the Columbia Basin provided a catalyst for

policy discussions and studies cutting across numerous disciplines,

interests, and levels and lines of jurisdiction. Under his leadership

a four-year (1939-1942) investigational effort by 300 persons repre-

senting 40 agencies (Federal, state, local, and private) was launched

to assist the Bureau of Reclamation in the development of a sound

plan and program for the Columbia Basin Project area, Despite the

interference of World War II, the individual, studies (organized into

28 Problem Numbers in 16 divisions) for the most part were carried

forward to completion.

The 20-year elapse time since the delivery of water by the

gravity system has been sufficiently long for the settlement form and

new man/land system to emerge. It is possible to draw lessons from

the total experience and this is the final intent of this dissertation.

The following essential facts are drawn:

1. No plan, no matter how firm its study base, can foresee all of the

pitfalls, changing conditions, and new relationships that occur

within the several dynamic sets of response/causal relation-

ships. Therefore, continuing re-evaluation and readjustments

are absolutely necessary. The development process must

respond to adverse conditions and new opportunities. Monitoring

and readjustment were omitted and the Project has developed in
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ways quite at odds with a number of aspects of the plan and with

the intent of Reclamation law which governs the Project.

Z. This postaudit of the Project indicates the diversity of physical,

Legal, social, and economic problems involved in any attempt

to manipulate water and land resources to meet stated policy

goals. Too much weight was given to past experience and little

to the discernment of technologic, demographic, social, and

market tendencies in the drawing up of the Project plan. This

made the plan obsolete at its inception. Following out trend

lines as a basis for projection can lead to wide discrepancies

between plans and performance.

3. World War II delayed the settlement program for one decade

and revolutionized American agriculture. In light of those

changes, greater flexibility in the program was needed. The

response of the Bureau of Reclamation, however, was too rigid

and the original plans were carried forward, Farmers were

unable to earn a satisfactory living on the units as laid out. At

the outset of Project settlement, they were forced to lease

additional units as a means to block up efficient operational

units. This process has continued on a wide scale and has led to

subsidy problems. Regional plans must carry within their very

constitution the means for future adjustments.
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Management of water delivery and irrigation return flows in

practice is extremely difficult. Planners are unable to predict

the need, timing, and placement of drainage facilities. In turn,

this has created numerous other policy problems. Assessment

of environmental impacts (as required in Section 102 of the

National Environmental Policy Act of 1969) is risky and

uncertain.

The Columbia Basin Joint Investigations are a highly successful,

geotechnic effort, the aforementioned problems notwithstanding.

The approach should be continued and strengthened.
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APPENDIX I

PLANNING AGENCIES

National Planning Boards

The National Planning Board was established within the Public
Works Administration on July 30, 1933, by directive of the adminis-
trator. Executive order 6777 of June 30, 1934, abolished the NPB
and established the National, Resources Board to succeed it. Executive
order of June 7, 1935, effective June 15, 1935, replaced the NRB
with the National, Resources Committee. By reorganization Plan No. 1

of 1939, effective July 1, 1939, the NRC was combined with the
Federal Employment Stabilization Office of the Department of
Commerce to form the National Resources Planning Board. The
NRPB was abolished by act of Congress, approved June 26, 1943
(57 Stat. 169) effective August 31, 1943.

Columbia Basin Inter-Agency Committee (CBIACt

The CBIAC was the only inter-governmental regional agency
active in resources planning and development in the Pacific Northwest
from 1946 to 1967. For background on its organization, functions,
and accomplishments see: Warren H. Marple and Leonard B. Dworsky,
"Regional PlanningSome Problems in the Pacific Northwest, "
Water Resources Conference, University of Colorado, 1960, and Roy
W. Scheufele, History of the Columbia Basin Inter-Agency Com,mittee,
1970. The minutes of CBIAC contain a great deal of "inside"
information about resources planning and development in the Pacific
Northwest. A complete set of the minutes is housed in the Manuscripts
Collection of the University of Washington Libraries, Seattle. The
University of Oregon Manuscript Section also has a set, but this set
has many missing issues. The meetings of September 24 and 25,
1946, November 6 and 7, 1947, March 8, 1950, and May 31, 1952
dealt in major part with the Columbia Basin Project.

The responsibilities and functions of the CBIAC were trans-
ferred to the Pacific Northwest River Basins Commission (PNWRBC)
on June 9, 1967. The PNWRBC was established under the Water
Resources Planning Act of 1965. Formed at the request of the
governors of the region (Idaho, Montana, Oregon, Washington and
Wyoming), it became the nation's first river basins commission on
March 7, 1967.
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Pacific Northwest Regional Planning
Council (PNWRPC)

The PNWRPC was formed in 1934 of representatives of the
planning boards of the four regional states, The Council's purposes
were to pull together national, regional, state, and local resources to
develop comprehensive plans for public works. In cooperation with the
National Boards it prepared numerous general and specific studies of
regional, state, and local problems. It was terminated in 1943.

Washington State Planning Council (WSPC)

The WSPC from 1933 to 1945 carried out a broad ranging pro-
gram in Washington dealing with most of the state's natural and
economic resources. The Council actively supported and participated
in the Columbia Basin Joint Investigations. For background on the
WSPC, see State of Washington, Washington State Planning Council,
Ten Years of Progress, 1933-1944, and Roy F. Bessey, Pacific
Northwest Planning--A Review.

Addendum to Appendix I

Review drafts of the proposed report of the National Water
Commission were released on December 1, 1972. The Commission
was created by Public Law 90-515 to study and make recommendations
to the President and Congress as to future national water policy. The
Commission's conclusion regarding the Federal Reclamation program
reads:

There is adequate productive capacity in the Nation's
agriculture to meet food and fiber demand under various
alternative futures at least until the year 2000. There
consequently is no need in the next 30 years for federally
subsidized water resource development programs to
increase the agricultural land base of the country (Conclusions
and Recommendations from the Review Draft of the
Proposed Report of the National Water Commission, November
1972, p. 13).

The review draft was circulated and regional and national conferences
were held in Spokane, Phoenix, New Orleans, and Washington, D. C.
in January and February of 1973 to provide opportunity for those
interested in future water policy to comment on the findings and
recommendations of the Commission before they are submitted to the
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Congress and the President. A final report, incorporating public views
from the regional and national conferences, will be the subject of
Senate Interior and Insular Affairs Committee public hearings in
Fall of 1973. The report then goes to the President.



APPENDIX II

THE PHILOSOPHY AND APPLICATION OF GEOTECHNICS

The purposes of this appendix are (1) to explore the philosophi-
cal background of geotechnics, (2) to illustrate its practical value by
reference to its application in the United States, and (3) to bring
together under one cover a bibliography on geotechnics.

The Or' in and Develo ment of the Term

Literal translation of geotechnics yields geo "earth" and
technics "use. " Patrick Geddes (1854-1932), the Scottish bio-
sociologist and planner, is credited with its coinage. The earliest
appearance of the term so far discovered is 1915 in the following
passage:

. the Neotechnic order is not only becoming conscious, but
generalized as comprehensively geocechnic, and its arts and
sciences are coming to be valued less as intellectual
pleasures, attainments, distinctions, and more in the measure
which they can be organized into the geographical service,
the regional regeneration of Country and Town (Geddes, 1915,
p. 159).

As defined by Geddes, geotechnics im,plies organized interdisciplinary
effort directed toward a common goal, regional regeneration of
country and town. Benton MacKaye (1879), America's first regional
planner, redefined the term in the 1920's as "the applied science of
making the earth more habitable" (1950). He did not use the word in
print until the 1950's even though it had been an entry in Webster's
New International Dictionary, Second Edition, since 1943. Prior to
1950, Ma,cKaye employed the more usual term "regional planning" to
describe his work.
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Development of the Philosophical
Background of Geotechnics

George Perkins Marsh (1801-1882), geographer and conserva-
tionist, in his book Man and Nature; or Physical Geography as
Modified by Human Action (1864), developed the theme that man was

subverting the balance of nature to his own detriment. His revelation
of this menace of man's power to wantonly alter his environment did
little to change the immediate course of events. His work, however,
was instrumental in launching the conservation movement at the turn
of the century and it is a harbinger of the concerns of the present.
Marsh carried his analysis one step further and made prescriptions
by which man could arrest or retard the deterioration that some of his
industrial and agricultural processes tended to produce. Marsh's
recognition of the agency of man as a potentially destructive or con-
versely potentially beneficial force in shaping the face of the earth was
a milestone in the development of the science of geotechnics.

Patrick Geddes, Lewis Murnford, and Benton MacKaye have
pioneered in the development of the theory and the practice of geo-
technics. Geddes, the acknowledged father of geotechnics, influenced
directly the work of Lewis Mumford and indirectly that of Benton
MacKaye. The contributions of Geddes to geotechnics are of three
sorts.

One, his formulation of the concept of organism, function, and
environment provided a valuable frame of reference for biological
field study. This he extended to the human level as folk, work, and
place. Geddes sought to understand the organic unity of folk, work,
and place, and this required a regional framework.

Two, while professor of botany at Dundee University in Scotland
from 1888 to 1919, Geddes developed the techniques of natural,
social, and regional survey. He emphasized that such surveys were
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necessary preludes to sound planning for cities or regions. The sur-
vey methods are described in Chapter XIII, "Towards a Theory of
Life, " of Volume 2 of Life: Outlines of General Biology (Geddes and
Thomson, 1931). In the same chapter, Geddes develops the concept
of the Valley Section (a profile from mountain snows to seashores)
with which he attempts to associate the fundamental occupations of
mankind, e. g. , hunter, miner, herder, farmer, and fisher. He

attempts also to "reco-ordinate" the disciplines primarily concerned
with folk, work, and place; anthropology, economics, and geography
respectively. This chapter and Chapter XII, "Biology in its Wider
Aspects, " were written just one year before Geddes' death in 1932.
They contain, perhaps, the epitome of the thought of Geddes.

Three, the single most influential contribution to geotechnics
was his recognition of the two phases of the industrial order of
nineteenth century Great Britain. He developed the concept of the

Paleotechnic, the passing industrial phase based upon coal and iron
and dominated by quantitative industrial expansion and the concept of
the Neotechnic, the dawning phase characterized by the use of hydro-
electric power and the light metals and by qualitative growth in a life-
efficient environment. Formulation of these concepts hastened the
transition from industrial slum development to the Garden City
Movement of Sir Raymond Unwin and Sir Patrick Abercrombie
(Boardman, 1944). Geddes recognized that generation of electricity
by hydroelectric power plants offered a means to more rationally
direct settlement or in his words, to control "folk flowage" into
healthful population centers on a human scale.

Patrick Geddes remains relatively unknown in this country,
outside of planning circles, probably because he wrote very little.
Cities in Evolution is the only book that Geddes wrote on the theories
underlying town and country planning. Three books which deal with his
practical planning efforts are: Patrick Geddes, Maker of the Future
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(Boardman, 1944), Patrick Geddes, Spokesman for Man and His
Environment (Stalley, 1972), and Patrick Geddes in India (Tyrwhitt,
1947).

Lewis Mumford, professor of city and land planning and urban
social critic, studied under Geddes from 1914 to about 1923. During
that time, Murnford began to collect the materials that were to go into
his book, Technics and Civilization (1934). In that volume, Mumford

considered human technological development over the past 1,000 years,
A. D. 1000 to A. D. 2000. He retained the two phases described by
Geddes and added an Eotechnic phase, one based upon the use of wind,

water, and wood as fuel and as the principal material for construction,
to precede the Paleotechnic. He added a Biotechnic phase, an
emergent one following the Neotechnic, in which the biological
sciences are freely applied to technology to create a more orderly
utilization of the entire biosphere. The Machine instead of dominating
human life is seen as assimilated into it. This theme is explored in
numerous books by Mumford. Mumford is a significant contributor to
thought on geotechnics because of his singular extension of the thought

of Patrick Geddes.

During the course of a long and varied career in government
service and in private work, Benton MacKaye has produced major
literature on conservation, on regional planning, and on geotechnics.
He was born in Stamford, Connecticut, in 1879, but soon moved to
Shirley Center, Massachusetts, where he still resides. After taking

an M. A. in forestry from Harvard (and a brief stint at teaching there),
he joined the United States Forest Service (1905-1918) under the
chief forester, Gifford Pinchot, About 1920, he left government
service to concentrate on writing, but returned as a regional planner
for the TVA (1934-1936) and the Rural Electrification Administration
(1942-1945).
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MacKaye made a distinctive contribution to the conservation
movement with his United States Department of Labor report on
"employment and natural resources" in 1919. Prepared while he was

a member of the Forest Service, it prefigures MacKaye's later
regional planning and geotechnic thought. His comprehensive view of

the original, actual, and potential utilization of the territory of the
United States to achieve maximum net social benefit ranks as a land-
mark in the literature.

In 1923, MacKaye joined with ten like-minded individuals to
organize the Regional Planning Association of America (RPAA).

Lewis Mumford, Clarence Stein (architect), Henry Wright (regional
planner), and Frederick Ackerman (architect) were among the charter
members (Lubove, 1963). Partially as a result of his association in
the RPAA, MacKaye turned his attention toward urban problems.

In 1928, MacKaye's book The New Ex loration, A Philos° h
of Regional Planning was published. It was not only a pioneer essay in
its own time, but remains so until the present. It was republished in
1962. Although MacKaye does not mention the name Geddes or make

any reference to his work, it is obvious that this is a skillful adoption
of some of the ideas of Geddes to the context of American experience.
(Benton MacKaye met Patrick Geddes in 1923 in New Jersey. Lewis

Mumford had brought Geddes to the United States for the first weekend
meeting of the RPAA. )

In The New Exploration, MacKaye develops the thesis that the
overriding problem of regional planning in America, as seen in
1928, was the resolution of the conflict between Metropolitan and
Indigenous America. The Metropolitan environment was seen by
MacKaye as unnatural, cacaphonous, and an unwelcome intrusion into
Indigenous America. The Indignous 4nvironment is conceptualized by

MacKaye as consisting of three "elemental" environments, each of
which satisfies a basic human need. They are:



The Primeval -- the environment of life's sources, of the
common living-ground of all mankind

The Rural -- the environment of agriculture, of local common
interests and all-round living

The Urban -- the environment of manufacturing and trade, of
the community of group interests and specialized
living (MacKaye, 1928. p. 56).

The major portion of the text of The New Exploration explores each of
these environments and the means to control the metropolitan flood
intruding upon each of them, The macroproblem of regional planning,
as seen by MacKaye in 1928, was the control of the metropolitan flood
and the development and balance of the three environments of the
indigenous world.

The single most significant exposition of geotechnic concepts is
contained in the book From Geography to Geotechnics, This is a
compilation drawn from the writings of Benton MacKaye over the period
from 1919 to 1952. The book is divided into three sections: one, geo-
graphy to geotechnics; two, control of the landscape; and three, uses
of the wilderness. Only section one is considered here. Appearing
originally as a series of seven articles in the Survey Graphic, 1950
to 1952, the articles in the section summarize the career of MacKaye
and the most important literature on the science of geotechnics. In

the final article in the series, "Toward Global Law, IT MacKaye
explores the gist of geotechnics and the three habitabilities: physical,

economic, and social, These are, of course, the frame of reference
against which the Columbia Basin Project is explored.

The evolution of thought on geotechnics is summarized below:
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Source Element Element Element
Geddes, 1915 organism function environment
Geddes, 1915 folk work place
MacKaye, 1928 rural urban primeval

environment environment environment
MacKaye, 1950 social economic physical

habitability habitability habitability



200

In each progression of thought, the basic problem, maintenance of
healthful balance among the three elements, remains the same. The

general problem of regional planning or geotechnics thus changes,
perhaps, in its aspects over time, but not in its essentials.

Applications of Geotechnics in the
U. S. by Benton MacKaye

Benton MacKaye is the father of the Appalachian Trail. In 1921,

he proposed the trail as a project in regional planning. The 2, 050

mile super-trail, a wilderness footpath along the Appalachian Mountain
Range from Maine to Georgia, was conceived by MacKaye as a back-
bone for a series of parks, openways, and forest preserves that
would radiate from the trail and extend along crestlines into the very
heart of the developing megalopolis along the Eastern Seaboard. The

trail idea caught the fancy of outdoor groups from Maine to Georgia and
work on the trail began almost immediately, with completion in 1937.
This marked the first of many imaginative proposals by MacKa.ye for
utilizing geotechnic concepts to improve habitability of the United
States.

In the late 1920's, MacKaye was a participant on the Governor's
committee on the "Needs and Uses of Open Spaces" for the state of
Massachusetts. The committee drew up a plan which consisted of
measuring motor traffic flow, surveying topographic features, and
identifying critical areas (open sections slated for acquisition). This

was a remarkable early attempt to develop a State plan to conserve
the three environments that MacKaye had just described in The New
Exploration.

MacKaye has contributed to highway planning with proposals for

townless highways (1930), the forerunner of our present interstate
highway system, and to the concept of the belt line, as in his proposal
for a Bay Circuit around Boston (1934). His thought was felt as well
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in TVA planning and that of the Rural Electrification Administration.
He was instrumental in getting National Forests established
east of the Mississippi.

In summary, Benton MacKaye, more than any other individual,
has advanced the theoretical foundation of the science of geotechnics
and its practical application. His skillful adaption of the concepts to

a wide range of situations in the United States over the 50-year span
from 1900 to 1950 assures him of permanent recognition as the father
of geotechnics in America. The full story of his influence has not
been written, but it is one that needs doing.

Other Applications in the United States

Henry Wright, regional planner for the State of New York,
prepared a report (1926) for the New York (State) Commission on
Housing and Regional Planning. After describing the historical evolu-
tion of settlement in the state from 1840 to 1920, he develops the
concept of the "regional city. " The purpose of the regional city was
to provide an alternative to the accelerating trend of urban concentra-
tion with its attendant congestion, wastefulness, and general failure
to provide a wholesome habitat for real human living. Long distance

electric transmission and motor transportation were seen as means
to reshape the entire life of the state. By their deliberate use they
could enhance the attractiveness of farm and town life, decentralize
factory production, and distribute the advantages of the metropolis
more equitably among the units comprising the regional city. Aside

from MacKay e's The New Exploration, this was almost the only
American work on regional planning in the 1920's.

At the same time in the Midwest, geographers at the Universities
of Chicago, Michigan, and Wisconsin were developing the techniques
of the regional survey. The Michigan Land Economic Survey (MLES)
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which dealt with the problems of cut-over areas in Michigan, is
particularly important. Initiated in the 1920's as a result of
suggestions made by Carl 0. Sauer (geographer at the University of
Michigan) before the Michigan Academy of Science (1917), the MLES

made distinctive contributions to the solutions of pressing resource
inventory and regional planning problems. The MLES was a direct
forerunner of state planning activities in Kentucky and Wisconsin and
other states and of the TVA program.

Harlan H. Barrows in his presidential address "Geography as
Human Ecology" before the Association of American Geographers

(1923), uttered words which in retrospect describe the process of geo-
technics. He said;

. . how does man use the land and its resources, and why
does he use them as he does? And what are the advantaged and
disadvantages, the opportunities and handicaps, of the region
for utilization by man? The first problem involves an inter-
pretation of existing economic adjustments; the solution of the
second one provides a basis for more effective adjustments.
An investigation of the first problem begins naturally with an
examination of the surface manifestations of man's occupation
of the region, that is with a study of the features of the cultural
landscape. No other science, it may be noted in passing,
gives systematic attention to the development of the cultural
landscape (Barrows, 1923).

Barrows and many other geographers did, in fact, follow this line of
thinking and practice during the NRPB decade, 1933-1943. The TVA

program and the surveys and reports of the Mississippi Valley
Committee, the Great Plains Reports, and those of the Water Planning
Comittee and Land Planning Committee of the National Boards are
here considered as basic literature in geotechnics. The major docu-
ments are listed in the bibliography. Those in which Barrows is
listed as a principal author are particularly valuable because of the
treatment of the philosophy of planning contained in them. Much of
the early work was concerned with water resources allocation,
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coordination, and development. It was also in most cases corrective
rather than truly creative in its general approach to regional planning.
An exception, of course, is the Columbia Basin Joint Investigation
effort in the Columbia Basin area where an attempt was made to
design and project a new man-environment pattern for that area.

Modern Stirrings

A flood of recent reports indicates that the concepts of geo-
technics are steadily gaining public acceptance. For example,

A Maine Manifest (1972), Ecology and Economy, A Concept for

Balancing Long Range Goals (1972), The California Tomorrow Plan
(1972), and The Willamette Valley: Choices for the Future (1972) all
discuss alternative futures and the means of establishing preferred
strategies of regional growth. Habitability, livability, and the quality
of growth are seriously considered in these reports at the outset of
the planning process.

In summary, the path marked out by Geddes and MacKa.ye is
now being traveled. The geotechnic approach as developed in the

Marsh-Geddes-Mumford-MacKaye lineage of thought seems to be
imperative to deal with modern problems of maintaining viable
regional occupancy of the earth. An approach with less consideration
of the essentials will lead in time to problems which may not only be
difficult, but impossible to solve. Geotechnics with its broad aim of

conserving environments which satisfy basic human needs offers a
strategy for survival in this, the beginning of the environmental con-
servation or neo-conservation era.
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APPENDIX III

LIST OF INTERVIEWEES

Amo, Clint. Chief, Settlement Branch, CBP. Ephrata, Washington,
January 22, 1973.

Anderson, Dorothy. Librarian, Department of Ecology, State of
Washington, Olympia, Washington, June 28, 1972.

Anderson, Randy. Alfalfa cube operations manager, Taggares Farms,
Inc. , Othello, Washington, September 10, 1972.

Berkey, James M. Former planner, Community Development
Division CBJI, Eugene, Oregon, July 3, 1972.

Bessey, Roy F. (See footnote no. 6)

Booth, Bonnie. Owner, Cherry Pit antique shop, George,
Washington, September 20, 1972.

Brown, Randall E. Geologist, Centra.I Washington State College,
Pasco, Washington, July 12, 1972.

Burden, Ray. Vice president for development, Taggares Farms,
Inc., Othello, Washington, January 19, 1973.

Burnham, Clarence. Former soil scientist on land classification,
CBJI and long-time farmer in Grant Orchards area, January 20,
1973.

Chaney, Bruce. Farmer, Block 15. July 10, 1972.

Collins, Harlan. Irrigation expert, Soil Conservation Service,
Portland, Oregon, March 23, 1972.

Council, Joe. Manager of Northrup-King Seed Company Plant,
Bruce, Washington. July 12, 1973.

Cuthbert, Fred. Former consultant PNWRPC, Eugene, Oregon,
April 20, 1972.

Ford, William. Franklin County Agricultural Extension Agent,
Pasco, Washington, July 11, 1972.
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Geisert, Otto. Manager, Balcom and Moe, Inc. Pasco, Washington,
September 18, 1972.

Gray, Ruth, Engineer, Michener and Associates, Pasco, Washington,
September 18, 1972.

Harrison, Pat. Farmer, Block 15. July 10, 1972.

Hodde, Charles. Former Speaker of the House (State of Washington),
Chairman of the Pacific Northwest River Basins Commission,
Olympia, Washington, June 28, 1972.

Horrall, J. A. Agricultural Extension Agent, Burlington Northern
Railroad Company, Portland, Oregon, May 4, 1972.

Johnson, Kenneth. Agricultural Economist, Bureau of Reclamation,
Region 1, Portland, Oregon, December 2, 1972.

Kelso, Maurice. Former Resettlement Administration, agricultural
Economist, Corvallis, Oregon, November 11, 1971.

Mack, E. A. Farm Unit Planner, CBP Ephrata, Washington,
January 22, 1973.

MacCarty, Jack. Real Estate Agent, Pasco, Washington,
September 18, 1972.

Nutley, Van. Manager of the East Columbia Basin Irrigation
District, Othello, Washington, July 10, 1972.

Pringle, John. Orchard manager, Block 16. July 7, 1972.

Reckord, Gordon. Former student of Harlan Barrows and Visiting
Professor, University of Oregon, Department of Geography,
June 7, 1972.

Rensel, Jeanne. Technical Librarian, Department of Ecology,
State of Washington, Olympia, Washington, June 28, 1972.

Simison, Herbert. (See footnote no. 7)

Smith, Russell. Manager of the South Columbia Basin Irrigation
District, Pasco, Washington, July 9, 1972.

Starr, Warren. Former Washington State College soil scientist, on
CBTI, Portland, Oregon, December 2, 1971.



Thompson, Thomas. Weed Control Specialist, CBP, Mesa,
Washington, July 12, 1972.

Toevs, John L. , Sr. Former Director of Pre-development Farms
on CBP, Ephrata, Washington, January 21, 1973.

Tshirkey, Robert. Former settler, Block 1, Pasco, Washington,
September 17, 1972.

Udlinek, Allen. Farmer on Block 1, July 12, 1972.

Weinrich, Bronc. Farmer on Block 15, July 12, 1972,

Wagner, Richard, Biologist, Environmental Protection Agency,
Seattle, Washington, June 29, 1972.

Watson, William. Chief of the Drainage Branch, CBP, Ephrata,
Washington, January 19, 1973.

West, Chris. Public Affairs Officer, Environmental Protection
Agency, Corvallis, Oregon, October 15, 1972.

Williamson, Donald. Soil Conservation Office, Pasco,
Washington, July 11, 1972.

Wilson, Mrs. Wayne. Farmer's wife, Block 1, July 7, 1972.
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APPENDIX IV

LIST OF PERSONS CONTACTED BY MAIL

Bessey, Roy F. (See footnote no. 6) Numerous.

Brown, Randall. Geologist, Central Washington State College,
April 6, 1972.

Clawson, Marion. Former Field Representative of USDA in CB,TI.
May 15, 1972,

Fuhriman, Walter. Former investigator, Problem No. 2, July 6,
1972.

Glick, Philip. Legal Counsel, National Water Commission. April 28,
1972.

Goldschmidt, Walter. Author of Problem No, 10, CBJI. July 20,
1972.

Hetherton, Pat. Former Chairman of Washington State Planning
Council, July 5, 1972.

Holden, Harley. Curator, Harvard University Archives, December
12, 1972.

Howes, H. E. Acting Director, Federal Housing Administration,
April 11, 1972,

Macinko, George, Geography Department, Central Washington
State College. April 14, 1972.

Peterson, Arthur. Extension Economist, Washington State
University, July 8, 1972.

Reckord, Gordon. Department of Geography, University of Oregon,
June 29, 1972,

Schad, Theodore. Executive Director, National Water Commission,
March 30, 1972.

Schimmelbusch, John. Head Librarian, Bonneville Power
Administration. April 12, 1972,
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Simison, Herbert. (See footnote no. 7) Numerous.

Smiley, William. Former student, University of Kansas. January 19,
1973.

Torbert, Mrs. Edward, Widow of Edward N. Torbert. May 4, 1972.

Warne, William. Former Chief, Division of Information, Bureau of
Reclamation, March 3 and 29, 1972.

Winn, Karyl. Manuscript Librarian, University of Washington.
July 10, 1972.

White, Gilbert F. Former member, Water Resources Committee of
National Resources Planning Board. January 2 and 3, 1972.
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APPENDIX V

LIST OF QUESTIONS POSED IN THE COLUMBIA
BASIN JOINT INVESTIGATIONS

Problem No. 1 On other northwestern irrigation projects
where basic conditions are similar to those which will be encountered
on the earlier units of the Columbia Basin project, what types of farm
economy (including crops and crop programs) have been successful?
Most successful? Unsuccessful, if any?

Problem No. 2 -- What types of farm economy are best suited
to the project area (particularly its northernmost and southernmost
parts) in view of the soils, climate, topography, competitive and
complementary relationships with other irrigated and nonirrigated
areas of the Pacific Northwest, foreseeable market conditions and
opportunities, transportation facilities (existent and prospective),
freight rates, the possibility of effective integration of some phases
of farming with village or neighborhood industries of promise, and
other relevant factors ?

Problem No. 3 What practicable and equitable means, if any,
may be used to insure proper land use, as determined? This inquiry
should include, but not be restricted to, a study of the suitability and
efficacy of cooperative marketing organizations, soil conservation
districts, and county zoning.

Problem No. 4 -- What are the normal water requirements for
the crop and land-use programs recommended by the investigators of
Problem No. 2 for different parts of the project area?
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Problem No. 5 -- What is the most practicable way of preventing
excessive use of water?

Problem No. 6 What is the optimum size of farm units for the
type or types of farm economy recommended by the investigators of
Problem No. 2? Should there be more elasticity in fixing the maximum
size of farm units, particularly those consisting chiefly of "Class 3
land, " than present law permits ? If so, what changes are desirable ?
What practicable measures could be adopted for the retention of
units of optimum size, once they are established?

Problem No. 7 -- Is there need for provision on areas to be
settled relatively soon of special land units of small size to accommo-
date seasonal laborers, workers desiring plots for residence and part
of their subsistence, and the like? If so, what proportion of the area
of the earlier project units should be allocated to them? Where should
they be located? How much land should individual plots include?

Problem No. 8 -- To delimit the sections within which it is
desirable that farms be laid out in adjustment to topography and to
topographically controlled features.

Problem No. 9 - - What feasible means could be adopted or
created (a) to help insure an adequate level of living, a.nd (b) to
minimize the financial commitments of needy settlers in providing
suitable and essential improvements ?

Problem No. 10 What advantages, economic and social, and
what disadvantages, if any, in farm lay-out and farm work might
result from the concentration of settlers in small communities or
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nuclear hamlets? Should experiments be made on some of the earlier
project units with such farm community centers ?

Problem No. 11 -- What modifications, if any, should be made
in present plans for the allocation of the cost of Grand Coulee Dam
and of the primary irrigation works ? Should power projects down-

stream, Columbia River navigation, flood control, general social
benefits, and the like, be assigned an equitable share of the cost of
the dam?

Problem No. 12 -- How many equitable payments toward the
cost of the primary irrigation works best be secured, directly or
indirectly, from nonrural settlers (villagers, etc. ) in the project
area?

Problem No. 13 -- Is it desirable and practicable to assign
different repayment charges against lands of classes 1, 2, and 3 (as

these terms are used in the land-classification survey of the project
area)? If so, what is the best method?

Problem No. 14 -- How may financial aid best be extended in
conservatively adequate amounts to needy settlers beyond that which
may accrue to them along the lines involved in problems numbered
9, 10, 11, 12, and 13?

Problem No. 15 What methods exist or could be developed for

establishing the requisite control of privately owned lands? What are
the advantages and disadvantages of each method? What method, all
relevant factors considered, would be best? What policy or policies
should be adopted with respect to the administration or disposal of
lands brought under effective control?
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Problem No. 16 -- How may the requisite control of State lands,
county lands, and railroad lands best be secured?

Problem No. 17 -- To estimate, in the light of all relevant
factors, the annual rate at which lands should be brought in during the
first few years (six, perhaps) after water becomes available.

Problem No. 18 -- To assist appropriate local officials and
agencies in formulating plans for the orderly and effective development
of existing cities and villages within the project area. To determine

the optimum number of new villages for the project area and their
most advantageous placement; to design for them an appropriate
number of suitable types of expansible patterns, with due regard to
various land uses (commercial, industrial, recreational, institu-
tional, etc. ), to reasonable minimum requirements for buildings, to
building lines, the arrangement and width of streets, and the like;
and to plan, insofar as practicable, essential public facilities, such
as lighting systems, waterworks, and sewage-disposal systems.

Problem No. 19 -- To plan desirable additions to and modifica-
tions of the road net in adjustment to the irrigation system, village
sites and patterns, farm hamlets (farmstead clusters), and other
features, and to prospective trans portational needs.

Problem No. 20 -- To plan desirable additions to the railroad
facilities of the project area, particularly in the form of branch lines
and new shipping points, in mutual adjustment with such related items
as new villages, prospective industries, the probable transportational
needs of the future farm population, and the road net to be planned.
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Problem No. 21 -- What is the significance to the project area
of the Columbia River as a commercial route if improved for naviga-
tion as proposed?

Problem No. 22 What are the essential facts with respect to
the occurrence, movements, quantities, and qualities of underground
waters throughout the project area? In dealing with this problem a
contour map showing the depth to water at points of record is needed,
and also estimates of (a) the effect of irrigation upon the water table
and (b) permissible drafts on the supply in different sections.

Problem No. 23 -- To plan the facilities (transmission lines,
distribution systems, etc. ) needed to bring electric energy most
advantageously to the various parts of the project area as progressively
opened and settled.

Problem No. 24 -- What processing plants and other marketing
facilities (number, type, size, and location) will be needed for effi-
cient handling of the agricultural products of the area? How could
such facilities be fitted to requirements during the early years of
irrigation, and also to the mature development of the project? What
other industries might be located advantageously in the parts of the
project area likely to be settled relatively soon? What steps should be
taken to promote or guide the development of such facilities and
industries ?

Problem No. 25 -- To locate and plan the lay-out and improve-
ment of rural parks and recreational grounds within the project area.
Attractive spots, quickly and conveniently accessible, and without
high agricultural utility insofar as practicable, seem to be indicated.
Village parks and playgrounds are covered in Problem No. 18.
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Problem No. 26 -- To formulate plans to promote the recrea-
tional use of the reservoir above Grand Coulee Dam and its shore-
lands, not in isolation but in effective interrelationship with the other
diversified recreational assets of the Inland Empire and of contiguous
areas, from all significant local, regional, and national points of view.

Problem No. 27 -- To plan the location (first for the northern
and the southernmost parts of the area), and, insofar as practicable,
the improvement of sites for rural schools, churches, community
halls, market centers, athletic field (compare problems No. 18 and
No. 25) and the like. Selections might well be made of more sites than

are likely to be utilized, with the idea that some of them will be
released as unneeded after the settlement of the sections involved.

Problem No. 28 -- To develop, in the light of all relevant
factors, the most advantageous pattern of local governmental units to
meet prospective public needs. This should be done with due regard
to programming and financing public improvements in such a way as

to eliminate or minimize the possibility of an excessive tax burden.

William E. Warne,
Chief, Division of Information,
Bureau of Reclamation, Washington, D. C.

Harlan H. Barrows,
Planning Consultant, Bureau of Reclamation,
University of Chicago, Chicago, Ill.



APPENDIX VI

THE DEVELOPMENT PROCESS FOR
TWO REPRESENTATIVE FARMS

A 50-Acre Cro -Dair Farm on Class 1 Land
(Types of Farming, 1945, p. 152-153)

Most of class 1 land is now being, or has been, dry-farmed and,
therefore, will require little leveling or clearing in preparation for
irrigation. Soil and topography are such that adequate irrigation
ditches can be readily made with a common ditcher or plow, and only
simple headgates are necessary to control the flow of water properly.
It, therefore, is feasible to place entire farms of this acreage--on
class 1 and with favorable topography--under production the first
year that water is available. Although this will not be possible in

some cases, it is typical of class 1 land.

Crops and Livestock

The cropping systems on this farm during the development
years and for maturity are presented in Appendix Table 1. At mature

development the land utilization is as follows: One-eighth of the land
is in small grains, three-eighths in row crops, and four-eighths in
pasture and alfalfa. This mature cropping system, however, is not
attained until the sixth year of development. The first year of
development has 20. 3 acres of small grain, 9. 9 acres of potatoes,
11. 6 acres of oats and alfalfa cut for hay, and 4.5 acres of sweet-
clover with oats which is used for pasture. The second year has

considerably less grain and slightly more row crops and pasture than
the first year. From the third to the fifth year the cropping system
changes little. In the sixth year sugar beets are added to the row crops
and the row crop acreage is increased to three-eighths of the total
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Appendix Table 1. Crop and livestock summary by development year on a 50 -acre crop-dairy farm
on class 1 land, Columbia Basin Project.

Item Amount by development year Mature
1 2 3 4 5 6 7 development

Crops (acres):
Small grain 20.4 11.6 11.6 11.6 11.6 5.8 5,8 5.8
Row crops 9. 9 11. 6 11.6 11.6 11.6 17.4 17.4 17.4
Hay 11.6 11.6 15.7 15.7 15.7 15,7 15,7 15.7
Pasture 4.5 11.6 7.5 7.5 7.5 7.5 7,5 7.5

All crops 46. 4 46. 4 46. 4 46. 4 46. 4 46. 4 46. 4 46. 4

Livestock (numbers):
Dairy cows 4 8 9 11 11 13 13 13
Heifers 1 2 3 3 3 3 3

Heifer calves 2 3 3 3 3 3 3
Veal calves 1 3 4 5 5 7 7 7
Sows 1 1 1 1

Market hogs 2 6 6 9 9
Chickens 15 50 50 50 50 50 50 50
Work horses 3 3 3 3 3 3 3 3

Total productive
animal units 4. 9 12. 2 14. 6 18. 5 18. 7 20, 0 20. 2 20. 2
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the balance is wheat and barley to be harvested as gain. Part of the

sweetclover is plowed under the following spring, and a mixed grass
and legume pasture is seeded. The sweetclover on the balance of the

field is used for pasture one season, after which it is plowed under
and a mixed clover and grass pasture is established. These pasture

stands are allowed to remain down during the development years.
Another 10-acre field is planted to potatoes the first year and

again the second year. This is followed by grain and sweetclover the
third year. In the fourth year part of the field is planted to mixed
pasture and part to potatoes. In the fifth year the part that had been

in potatoes the previous year is seeded to grain and alfalfa.
The third field, 12 acres in size, is seeded to oats and alfalfa

the first year. This alfalfa stand is allowed to remain until the sixth
year, when it is plowed and the field is planted to sugar beets.

Of the 19 acres brought under cultivation the second year, 10
acres are planted to grain and alfalfa, the alfalfa remaining throughout
the development period. The other 9 acres are planted to grain and
sweetclover. The next 2 years this entire 9-acre tract is planted to
potatoes, which are followed by grain seeded with alfalfa.

The 14 acres of land brought under irrigation the third year of
development are divided into two fields of 7 acres each. One is

seeded to grain and alfalfa, while the other is seeded to grain and
sweetclover. The next year potatoes follow the sweetclover.
Potatoes are planted again the following year, which are then followed
by grain and alfalfa.

Ten acres of land are brought under cultivation the fourth year,
all of which are planted to grain and sweetclover. This is followed by

potatoes, which are in turn followed by grain and alfalfa.
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crop acreage. This is characteristic of the permanent cropping
S ystem.

Kind and number of livestock on this farm during the first year
of settlement are the same as on the 80-acre farm on class 2S land,
except that the 50-acre farm has 3 instead of 4 horses. Dairy cow

numbers are increased as rapidly as increased feed supplies permit,
reaching a total of 13 during the sixth year of development, the
number this farm supports at mature development. During the first
5 years, hogs are kept in order to utilize the skim milk produced on
the farm. After the fifth year it is assumed that whole milk rather
than cream is sold, consequently no skim milk is available and the
hog enterprise is discontinued. Throughout the development period a

considerable quantity of food for family use is obtained from the
farm, including both garden produce and livestock products.

An 80-Acre Crop-Dairy-Hog Farm on Class 2S Land
(Types of Farming, 1945, p. 146-147)

Crops During Development Years

This 80-acre farm requires clearing of sagebrush. The 2S land

requires considerable leveling. Under such conditions, all the land
is not likely to be planted to crops the first year. The settler will
plant the land that is most easily prepared for irrigation. This

usually will be the more level land.
It is estimated that with horse equipment, 32 acres can be

prepared for planting the first year (Appendix Table 2). The cropping

system during development years may be shown by following through
the crops grown on individual fields. The 32 acres of land prepared
for crop production the first year is in three fields. One field, 10

acres in size, is seeded to sweetclover with small grain. Part of the
grain is oats for use with the sweetclover as temporary pasture, and



Appendix Table 2. Crop and livestock summary by development year on an 80-acre crop-dairy-hog
farm on class 2S land, Columbia Basin Project.

Item Amount by development year Mature
development1 2 3 4 5 7

Crops (acres):
Small grain 6 9 24 14 10 10 10 10. 7
Field crops 10 10 9 17 17 22 19 21.4
Hay 12 22 22 29 33 28 31 28. 5
Pasture 4 10 10 15 15 15 15 14. 3

All crops 32 51 65 75 75 75 75 74. 9

Livestock (numbers):
Dairy cows 4 6 8 10 13 15 15 15

Heifers 2 3 3 4 4 4
Heifer calves 2 3 3 4 4 4 4
Veal calves 1 3 3 5 5 7 7 7

Hens 15 50 50 50 50 50 50 50
Sows 1 1 2 2 2 2

Market hogs 2 2 6 9 14 18 18 18
Work horses 4 4 4 4 4 4 4 4

Total productive
animal units 4. 9 8. 5 13. 4 17. 3 22. 4 26. 5 26, 8 26. 8



Livestock During Development Years

The operator begins with 4 cows, 15 hens, and 2 pigs. This

number of livestock at the beginning will necessitate some purchase
of feed until crops are produced. Livestock and a garden provide a
considerable portion of the food required by the family. As the farm
develops, livestock numbers are increased, partly from young stock
raised on the farm and partly from purchased livestock until the sixth
year, after which numbers remain constant at full capacity of the farm.
Development of livestock enterprises on this farm keeps pace with
feed production throughout the development period and is in line with
feed production at mature development.
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