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CHAPTER I
INTRODUCTION

vWater.was‘treated as a free good in the classical and neoclassieal
" literature. It was given no:pertienlar attention‘by the early econ-
Omists, and is ecarcely mentioned:in their writings.v.ln recent years
hoWeVer,che eXpanding~demanasﬁfor‘water‘of suitable_quaiity and in
sufficient Quantitiee nave attracted:attention to this resource. In-
creasing demands upon availeble Qater supplies'stem'from two baSic.
factors: (1) the rapid growth of population (increasing 1.5 per cent
per annumj and (2) the‘increase'in;per capita consunption (which 1s
twice as rapid as the rate of population growth)

| Due to increased competition for limited water supplies in many
areas, weter is beeoming more important as a limiting constraint on
regional economic‘growth,2 Renne indicated that the economic growth of
a cemmunity or area may depend largely on the increased efficiency with

which this resource 1s used;B_ The problem of inadequate water supplies

1Earl 0. Heedy and John F, Timmons, "Economic Framework for Plan-
ning Efficient Use of Water Resources," Iowa's Water Resources, ed.
John F. Tlmmons, John C. O'Byrne, and Richard K, Frevert (Ames, 1956)
p. 48,

2L, M, Hartman and R. L. Anderson, Estimating Irrlgation Water
Values: A Regression Analysis of Farm Sales Data From Northeastern
Colorado. Colorado Agricultural Experlment Station Technical: Bulletin
81 (Fort Collins, November, 1962), p. L.

3Roland R, Renne, Impact of Water Resource Development on Economic
Growth, Presented at the Fourteenth Annual Farm Business Training Con-
ference on Resource and Community Development Oklahoma State University
(Stillwater, June 22, 1966), D. 3.




faced by farﬁers in some areas is aggravated by uncertainties posed by
weather variations. Irrigated agriculture usually permits greater con-
trol of moisture availability than dryland farming.,  Thus, it has

become clear that more research is necessary to find means of increasing
the supplies of water for irrigation and of utilizing the existing sup-
plies more efficiently,

Watershed development programs provide one means of developing or
increasing the supply of water‘for'irrigatian. The watershed protection
vand flaod pfevention programa authorized 1n.1954vby Public Law 566 (and
aubsequent amendmentsvthéreto>bpermits lpcaliy crganized‘watershed or-
ganizationsbto sponsqr‘the constructidn of 1mprovement$ for flood pre-
vention, dralnage, 1rrigation, recreation, wildlifé, and pfoviding
water for municipal and industrial uses.,

Farmers with flood plain land‘afe generally willing to frovide the
easements and sign agraements required to build structures for flood
preventién purposés because planning and constrﬁction costs are financed
largely by the‘Federal-Government, Structures built for flood preven~
tion only contaiﬁ a relatively small part of their total capacity as
sediment pool; Rights.ﬁbvtﬁe use qf water held in this permanent pool
~can be obtaiaed by farméfs if tﬁey put’fhe water to a beneficial use,
Irrigation is one beneficial use frequently made of the water contained
in the»sedimeﬁt pool of flood water retention structures in Oklshoma.
Property owners could have iargervstructures built that would contain
storage capacity for water for irrigation or other uses by paying the
additional costs. Farmers have generally not made this investment.
Apparently they have not had sufficient cost-return information at the

time a project is being planﬁed, indicating such an investment would



be profitable, to decide in favor of paying for the additional capac-
ity. This study investigates the potential economic impact of using
the water stored in thé floodWater retehfion structures of the Sugar
Creed Watefshed for irrigation. It also investigates the potential

economic impact of larger amounts of storage.
The Area of Study

This study is concerned'with,the Sugar Creek Watershed area. As
shown byvfigure‘l,bit is located in fhe west central part of Oklahoma,
Sugar Creek rises three miles west of Hinton in Caddo County, and flows
in avsoutheasterly direction for ap?roxiﬁately 20 miles, entering the
Washita Rivér‘four miles east of Anadarko. Thevwatershed is roughly
rectangular 1n shape,-a&eraging ten miles in width._ It has a drainage
area of 189,076 acres, whioh_cohpriseSFSugér Creek proper and sevérai
‘Waéhita River laterals., Thevdrainage area of Sugar Creek proper is
152,704 ac:z‘es,br L

Thé.soils of the watershed are dominantly sandy and range from
silty clay loam to loamy sapd and aré permeahle to freely permeable..
The climate of the watershed is mild, although some jears it experi-
eﬁces wide‘rangeslof rainfall and temperature. Table I shows the
fifteen~&ear average monthly temperature and rainfall for Anadarko,
located three miles south of the watershed. The annual precipitation
at the Anadarko station has ranged from 17.15 inches to 4%.98 inches
during the last fifteen years, with an annual average of 29.13 inches,

The average temperature for the same period is 61.87 degrees Fahrenheit,

4United States Department of Agriculture, Soil Conservation
Service, Work Plan Sugar Creek Watershed (Stillwater, 1959), p. 3.
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TABLE I

MONTHLY TEMPERATURES AND PRECIPITATION: ANADARKO™

Month - . Temperature Precipitation

Jmmmv . L o6 | 721
February o o T T  1.078
March o v‘ i o  50;86 : o ’, | | 1.784
April ,’  , o ,62.701 o | 2.753
May S 70.80" R b1k
owme o ome8 o zam
- July '., e:' ' B o 8225 »1:‘ N
'August B . '_‘ ‘;‘f 81.92 <;f,, : 2,781
September _’ o »:‘. B 74,58 , e 2,704
Octebef o “_f" L 6z.66 o . 3.058
CNovember . s0.62 1598

* December S mer o 1.z04

lAverages computed for the fifteen—year period January 1953
through December 1967

‘ Source. ~U.-S, Department of Commerce, Weather Bureau,
Climatological Data: Oklahoma (Ashville, 1952-1968).




The economy of the watershed is dependent largely on its farms and
ranches., Idvestock production, especially beef cattle, is an important'
source of income. The‘dominant crops ave alfalfa, cotton, peanuts,
small grain, and grain sorghum° Approximately 24 per cent of the water-
shed is Indian land and most farm operators lease some Indian land in
addition to farming their own holdingso5 The major towns within the
watershed are Gracemont, Binger, and Lookeba, Anadarko, the couﬁty

seat of Caddo County, 1s situated.three miles south of the watershed.

The Watershed Program and Objectives of This Study

The Sugar Creék Watefshed works of improvement include two types
of measures: (l)vland'treatment measures and (2) structural measures.
The land treatment measu:eé are intended to decrease eroslon damage and
sediment yields by providing improved soil covéf conditions, These

Mmeagures comprise cover cropping, conservatlion crop rotation, use of

an

rotatlion hay and pastureg crop resildue utilization for croplands, brush
gontrol, range aeeding, and pasture planting. They also include the
aonstruction of farm ponds, and proper use of range and pasture to pro=
vide lmprovement, protectlon, and good maluntenance of grass astands,

The structural measures conslst of construction of a system of 47
Floedwater retarding structures, drop inlets, vegetative stabllization
of major gullies, and channel luprovement. The average annual cost of
a1l strustural measures, @émpoaed of a portion of the original cone
strustion cost plus operation and malntenance, 1g estimated to be

B11h,78%, The total floed Qreventiamib@nefifﬁ? tncluding reduction of

5Te1d., p. 5.



flood damages, reduction of flood plain scour damages, benefits from
. restoration'of flood plain lands,”andireduction of Indirect damages
are estimated tO'average 3455,148 annually, 3390,587 of which are to
- result from structural‘measures. ~Thus, the structural measures are
expected to produce,‘uhen the prOJect is completelj installed, $2.40 of
_»benefits for each dollar:of cost, 6 There are other benefits which re-
sult from the works of" improvement that have not been considered by the
So1l Conservation Service in. the comparison of benefits and cost for
proJect Justification,‘ The secondary effectS'accruing from the above
mentioned‘measures; thevprimary‘and secondary.effects that would result
‘fromvusing the water storedlin theiretention structures for irrigation
or recreation purposes~ improved wildlife conditions°'and some intangi—
-ble benefits such as better living conditions and a sense of security
have not been considered. This study attempts to measure the primary
_‘and secondary effects that* would result from ‘using the water stored in
»the sediment pools of the retention structures for irrigation
development. | |

The construction of thevflcodwater retarding structures in Sugar
’ Creek Watershed; offers potential to the farmers of the area of in-
creasing their profits by‘using the water stored in the structures for
irrigation purposes.v This economic potential is‘not restricted to the
- farm sector though. Since irrigation development stimulates off-farm
economic activity in the area where it takes place, other local economic
groups benefit from 1t to a certain degree.‘ The extent of this poten-

tial 1s of interest to local groups and reglonal planners, as well as

®Tb1d., pp. 21-22.



to those who are‘ooncerned about water rescurce development on a
national soale.

The general purpose of this stndy isvto present estimates of the
importance of irrigation development‘to the various groups of the local
economy.l The»maJor ohjective is to investigate the nature and extent of
the primary-andtSeeondary‘impaet~of‘irrigation,development using the
water of the floodwater_retention strnctnres, The specifiC»obJectives
are: (1) to‘develop optimum1farm»organizations for representative |
,farms in the watershed;.under alternative levels of water snpply; (2) to
determine the véiue‘of irrigation‘water to the individual farmss; (3) to

estimate the changes in farm income and resource use arising from irri-
gation development; (4) to develop a model that will estimate the effect
of the irrigation development on employment, population and business
‘activity in the community,v(B) to estimate the secondary benefits of
_irrigation_development for.the water»supply currently available; and

(6) to.estimate the primary and.secondary impact of developing larger
quantities of water.»‘

The remainder of this thesis 1is organized in the following manner,
Chapter IT presents the relevant theory used in the analysis, and
describes the theoretical models to be used in estimating the primary
-and secondary effects of irrigation development _ Chapter II1I deals
with‘thevempirical procedures_followed in developingvthe‘linear‘pro—
gramming model used to:_ program the optimum farm organizations, deter-
mine the value of irrigation water to the individual farms, and estimate
the changes in.income and resource use arising from irrigation develop-
ment These results are used to allocate.the available supply of water

among farms in. the watershed and to estimate the aggregate primary



effects of irrigation development, Chapter IV is devoted to the esti-
mation of the 1nterdépeﬁdence model used‘inlbrogecting the changes in
employment, populatioﬁ, and bﬁsiness aqtivity'originating from irriga-
tion development, and presenﬁs the numerical results for this phase of
the study. Chépter V.ties the previous two chapters tdgether, presents
estimates of primary and secéndary benefits of irrigation development,
and considers thé‘potent1a1 economlc impact of allocating alternative
levels of water among farms 1in the watefshed. Chapter VI summarizes

the study and presents the relevant conclusions.



_ CHAPTER II .
~ ANALYTICAL FRAMEWORK

: Economic-impact studiés»purpoff tq anélyzé the chéngesvin economlc
agtivity.whiéh'fesulf,from £hé,§ccurrénce of an event in‘the economy of
a,region.,'fhe_éffort Qf‘thié étﬁdy 1s not to estimate the total impact
resuitingffrom'thé Qatefshed project, buf rathér to investigate the
éhénges in economic activity tﬁat irrigation development will impose on
.the farm sectpr and on>othef segeménts of the‘local economy. The pur-
o pose Of‘this chaptér is td §iscus$-the”concepts involved and present

. the procedures to bevuSedvin-thé-preseht study. ‘The folléwing section
pfeSthsLéome_gbﬁéepts‘and procedﬁres generally used by the federal
.aéencies‘in the é?aluéfionb¢f wafef fesqurée de&elo?ment programs, and
is intended to éfovide a béckgrgﬁnd for"the operétional téchniqués in~-

troduced in the succeeding sections. -
. Water Resdufde Analysis -

The eééno@ic'analﬁsis of"Wéfér‘deVelépment pfOJeﬁts,fiﬁs into the
genérél"area“of wélfareie§§ﬁomics.‘ As a paft»of econémic theory, wel-
fare eC§nom1¢$‘islconcerned w1th fhe‘efficiént use,ofvreséurces by an
ébonomic éystemts‘Henderspn-and Qﬁéndt:sﬁaté that “thévobjéétive of

welfare economics 1s the evaluation of the social désirability of

10
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alternativeveconomic states."l The generally recognized dominant goal
in water resource development‘is to‘maximize the long run social wel-
fare of the community, which means that in evaluating public programs
the federal agencies_should use'some‘postulates of welfare economics 1n
their analysis. The concept usually’applied'by'these agencies 1s known
as benefit—coSt analysis.uhiChvis'based upon the measurement of benefits
»and costs of a given pro;ect .

Usually, the benefits assigned to a prOJect are the difference in
the national,inoome with and without the.proJect, ‘The increase in
Anatioﬁ;i'incomé isjthen broken down into two groups,nbrimary and
‘secondary benefits. Primary benefits are defined as "the value of the
products or services resulting directly from the project, net- of all
da55001ated costs incurred in their realization"2
| Primary benefits are then the. Value of the immediate products or
‘serv1ces of the proJect net of. associated costs’ which are all costs
other than proJect costs required for the realization of the benefits.
’In an irrigation prOJeCt;‘fOB exanple, the primary benefits would be
the ualue,of the>additional:farm crops.uhich result from the increase
»iinfthe moisture content of the soil throughtthe application of water or

reduction in damages from drought. Associated costs would be those

lJames ‘M. Henderson and Richard E Quandt Microeconomic Theory
(New York, 1958), p. 201,

ZSubcommittee on Evaluation Standards of the Federal Inter-Agency
Committee on Water Resources, Proposed Practices for Economlc Analysis
of River Basin Projects: Report to the Inter-Agency Committee on Water
Resources (Rev., Washington, D. C,, May, 1958), p. 8. This report is
referred to in the literature as the Green Book - Further references to
this report w1ll be made in this manner., -
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incurred“by'farmers in'intr§du01ng irrigafed farming: vadditional
fertilizer and‘labér, cost‘of irrigation system, and higher harvesting
costs, Pfogect costs would be those of making water available to the
farmers. |
Secondary benefits are élso referred to as'indirect benefits.

Secondary benefits”aftributable to a proqéct are defined in the QEQEE
Eggk as*'the value'addedbover4and above the value of primary benefits
‘after taking account éf expécted conditions throughout the economy with
énd»without'the project.'_f3 .Secondary’bgnefits are then, the increase
in”nef incomes or other‘beneficial effécts asva result of the project
1n_§cfivi£ie§ stemming from'or 1nduced by the project. The ''stemming
from"effectsvafe attribﬁted to the.iﬁdustfies.that process the immedi-
ate products of the proJecf. The";nduced by}ieffects are those that
fesult_ﬁecausevexpenditures’by thé prddﬁQEfsvof the 1mmediate products
‘stimulate other economiéféctivify.%-a |
Bénefité"stémming ffom"fthé<pfajectvér1se_frombinéreased‘prodﬁc-
“tion of-goods (primafy_bénefits)”afforded'by the proJecf.  With this
'increéséd‘sdpply7of:g§odsg‘néw demands'reéﬁlt for the transporting,
procéséing énd‘mérkefing:indﬁsﬁriés'of fhe project area. .Pfofits-‘
. realized by théFiﬁduétriés_frqm ﬁandlihg'thesé;néw goodS“afe"stemming
frdm"bénefits; Thef'ihducéd_b&"bbénefits_result from increased expén~

ditures by péople-df'the progeét area. .These-Benéfits'arise from the

SIbid.

45. V. Ciriacy-Wantrup, '"The Role of Bénefit—Cost Analysis in
Public Resource Development," Water Resources and Economic Development
of the West, Report No. 2 of the Western Agricultural Economics Research

o

Council (Berkeley, 1954), p. 23.
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supplying of additional materials and services required to make possi-
ble the increased net returns which stem from the instgllation of the
project facilities. These incréased‘expenditures need not be limited
to the.primaryvpfdduCers'fof theée are consumers ofvother‘goods pro-
duced in the eConbmy, |

The primary benefits dre intended to befan estimate of the primary
impaét and the secondary Eenefits aré intended‘to be én estidate of the
secondary impact éf a water reéoﬂrcendevelophent project. Although
benefit-cost analyéis has become the generélly accebted criterion for
project evéluatioﬁ,'céhéiderable controversyvstill centers around the
the@retical and empifical ﬁroblemsvassociated with the measurement of
benefits. Fairly‘sfandard brocedures have been developed to make satis-
factgry estimates.of the'inérease in net farm incomes or primary bene-
fits that fésult from these prdjects. Secondary benefits result»in an
almost infinite variety.of‘wayé and 1t is difficult to ¢larify the con-
ceﬁts‘énough to méasure tﬁem. For these reasons, methods to measure
secondary benefits have‘not'been perfected and their prediction is some-
what uncertain,

General agreement exists among fhe federal agencies, and among
economists ébout.thé ekisféhce of secéndary benefits., Substantial dis-
agreement exists, however, in relation to the apprqpriateness of in~
cluéion and manner pf maasurementbof secondary behefitsvin the
Justification ofIWater resourée‘development'préjects,5 Bach of the
several federal agencies eﬁgage& in evaluating’wéter_fésource projects

follows its own methods and standards in making_its evaluation. The

5A, V,_KneeSe,"EConomic Anélysis of Water Resource Development
Projects, " Monthly Review (Kansas City, October, 1958), p. 10.
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Soil Conservation Service and the Corps’of Engineers do not include
secondary benefits in their Justification of projects, but the computa-
tion of secondary benefits does-play an ihportant role in estimating
benefit-costvratios by thevBureau,of Reclamation.6

FSome economists‘argue that secondary benefits should not be includ-
ed in the'analysisfof‘benefits'and,costsvas'a Justification for public
investment., For instance, 1t is sald that "from the point of view of
: the nation as a whole, many of the benefits alleged to accrue. in second=-
ary activities merely constitute diversions of income from one region
or activity toanothe‘r."'7 This means-that, under the assumption of "no
unused cabacitylk'increases.in'one region or activity’are,offset by
decreases elsewhere in the economy.8 ‘It is'evident. however, that from
- the national point of view, if in the absence of the progect some re-
© sources would be unemployed or underemployed then secondary benefits are
-realvand constitute a net increase in national income. Whether or not
these benefits are relevant at the national level no one questions
vtheir existence at the local level, |

Margolis_mentions three‘types of arguments which can be used in

defense of the inclusionvofbsecondary benefits in benefit-cost analysis:
(1) that supply creates 1ts own demand; (é) that there exists a large

volume of unemplQYed resources for which the opportunity costs.are Zero;

6Ibid,, p.. 11,

7Edward F. Renshaw Toward Responsible Government."An Economic
Appraisal of Federal Investment in Water Resource Programs (Chicago

8Ciriacj-Wantrup, p.‘25.
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and (2) the exlstence of external economtes,’ The third argument,
Margolis malntains, 1s defensible but cannot be used to defend the
measurements used by the Bureau of Reclamation. There are two major
sources of external edonomies: (1) the growth of the market and (2)
the use or expansion of soclal overhead capital. In some cases, roads,
schools, and community centers may be used more efficiently.lo

Different procedures and criteria have been used by the several
federal agencies in evaluating benefits, Several attempts have been
made to develop a systematic and consistent framework for the economic
evaluation of river basin projects and programs. In 1950 a Subcommittee
on Benefits and Costs of the Federal Inter-Agency River Basin Committee,
submitted a report which was adopted by this Committee as a basis for
~onsideration by the participating agencies for application in their
respective fields of activity in water rescurce development., Later in
1954, the Subcommittee on Evaluation Standards was formed to succeed
the Subcommittee on Benefits and Costs, and a revision was made of the
original report to include matters in which there was general
agreement.ll This report focuses attention on effects attributable to
projects, the nature of benefits, and the effects of alternative oppor-
tunities on evaluatlon and project formulation.lp

In 1962, a report of the President's Water Resource Council was

9Julius Margolis, '""Secondary Benefits, External Economies, and the
Justification of Public Investment,' The Review of Economles and
Statistics, XXIX (August, 1957), pp. 28L-3,

1

Ort1d., pp. 287-91.
llGreen Book, p. 1.

1014, p. 2.
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issued with the purpose of establishing

.o+ executive policies, etaﬁdards, and procedures for uni-

form application in the formulation, evaluation, and re-

view of comprehensive river basin plans and individual

project plans for use and development of water and related

land resources., :
The Soil Conservation Service has adJusted"ité procedures to fake into
account‘the recommendations contained in‘Senete Document_97 and some
amendment s to‘Public-Law 566.14

There afe:no mejer differeneesvin.regerd fo the measurement of
primaryvbenefits among.the different Federal Agencies., The generally
acceptéd basis is the "with"and"withoﬁt" approach. That is,.the bene-
fits to be“measured‘comprise‘the difference in the future between net
returns to the watershed resources with the project and without the
pToTenf

The pflmary Jenefits to be credited to the progect are the total
primary benefits-es pféviouSly defined, less the cost of goods and serv-
icee fhét are nbﬁ ethefwise taken into account, These goods and
services should be priced at their expected market prices., The types
of'primary benefi%s considered include: (lj domestic, municipal, and
industrial water supplyév(Q) irrigation; (2) water quality controlj; (&)
flood control and prevention; (5) land stabilization; (6) electric

power; (7) drainage; (8) navigation; (9) recreation development; (10)

fish and wildlife developmenﬁ;.and (11) other benefits, in¢luding area

lBPresident's Water Resource Council, Policies, Standards, and
Procedures in the Formulation, Evaluation, and Review of Plans for Use
and Development of Water and Related Land Resources, Senate Document
No. 97, 87th Conoress, 2d session (Washington, D. C., 196?), p. 1.

14Unlted States Department of Agriculture, Soil Conservatlon Serv-
ice, Egonomics Guide for Watershevarotection and Flood Preventlon
(Washington, D. C., March, 1964)., -
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redevelopment and theiservicing of intefnational treaties and national
defense under‘spécifié conditions.

Severa;‘formulations-exisf émoﬁg the federal agencies In regard to
the appropriate operatiohal meaning of secondary.benéfits and their
measurement, It iIs recognized that through the multiplier effect, a
watér resoufée development pfbject frequently does‘trigger utilization
of additionél resources and providés:a W1der base for economic activity,
but these agencies differ in respect to the treatment that should be
givén tO'thesé sécondafy benefits. The Green Book states that although
these bénefité may be signifigant at the local or regional level, from
the national public point of view éuch benefits usually have 1little
significance in‘prOJect formulation and economic Justification.15 No
.’Specific procédures for eétimating secondary benefits are suggested in
this report5 |

: Sénate‘bdcument No,l?? étates tﬁat_secondary benefits attributable
to a project from the local,‘regional, or state standpoint_should be
evaluated, and an additional benefit4cost fatio computed. = Secondary
benefits attributable to the prdject'from a national point of view,
shall be 1nciuded iﬁ‘the coméufation of the benefit-cost ratio.l6
Again, no specifid guidelines are prévided for the determihatioﬁ of
secondary benefits.

The "' Economic Guide&'df the Soil Conservation Service suggests
some Tactors that can be used in e$timat1ng net secondary Eenefits:

(1) The value of local secondary_behéfité "Stemming from" the project

15Green Book, p. 10.

16President's Water Resource Councilﬁ'p. 6.
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can be considered‘te be equal to ten_pef cent of the direct primary
benefits; (2) The value of local'secondary benefits "induced by'" the
\progect can‘be considered:te’equal ten per cent of the increased costs
that primary producers will incur in connection with increased or sus-
tained pfoduction.17
'The‘Bureau of ReelametiOn follows a different procedure in the
© estimation of seeondaiy benefits.  In the case of irrigation benefits,
‘the Bnreau of Rec1amatien neasures'two'types of secondary benefits:
increased profits to some bnsiness of’the érea and increased property
value,;8'_0f eourse,-tnefmethodoiogy‘used ty'the Bnreau of Reclamation
and»techniques used by‘otner agencies can be questioned, but'no,single
teehnique nas been cemmenly acceptedAeither by tne federal ageneies or
by economists‘werking‘on resonrce‘developmentt The estimation of indi-
rect benefits_nemains one of tneamestchmplex and controversial probiems
in water and:felated feSourees'develonment. N |

Some have nointed Qut‘thet'éovennment.decisions‘are often based
largely on politicai rether thanneeonbmicvconsiderations, and that in-
stead of benefit-cost analysis.the willingness to repay a portion of
the costs should be made the criterion for public resource development19

It has also been suggested that since the government obJectives go

beyond the achienement of economic efficiency, proJects should be

17U.S.D°A,, Soil ConServation Sefvice,’Chapter 11, p. 3.

l8U S. Department of Interior, Bureau of Reclamation Manual,
Vol, XIII-Benefits and Costs (March, 1952), quoted in Roland N, McKean,
Efficiency in Government Through Systems Analysis (New York, 1958),
p. 154,

9See s. V. Ciriacy-Wantrup,"Benefit Cost Analysis and Public
Resource Development, "Journal of Farm Economics, XXXVII (November,

1955), p. 676.
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ved 1f they help to attaln government determined national objJec-
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tives, This implies that some goals which are not expressable in eco-

nomic terms should also be considered when evaluating water resource

Primary Impact of Irrigation Development

The first phase of this study analyzes the effects of Irrigation

development on the farm sector of the study area. Thils is the primary

et

1rect fmpact of 1rr1gation, Iinear programming techuniques are used

G
H
-
=

s

to determine the farming systems required for maximum Income on typical

or representative farms operating under dryland and trrigated conditions,
Determining the changes in income and resource use "with® or "without™
1rrigaticn for the particular farms, and then aggregating for the whole

o

sure of the primary impact of 1rrigation development is.

ares, a me

obtained,

»

The first step in analyzing the importance of irrigation for an

ares 1s to consider how valuable an additional unit of water 1s for the
individual farm, Marginal analysis provides the necessary framework
for determining the mostlﬁrofitable‘alloaatioﬂ of a given supply of
water among alternative uses. It also permits estimating how valuable
a resource 13 at the margin;‘ Profit maximization is assumed to be the
primary objective of the fifm {farm). It 1s also assumed that the mar~
ket fTor factors énd pfoductﬁ are sufficiently competitive, so that the
1ndividual firm faceé a perfectly elastlc demand curve for its products,
and a perfectly elaétic resource suppiy curve, This implies that both
preduct and factor'prices are given parameters to the firm,

Under these conditions, the conventional marginal analysls model
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indicates that the farmer should allocate his évailable supply of water
in such a menner thatfthé marginallvalue product of the water applied
is the same in all of its uées‘ahd greater than (in the case of a lim-
ited water supply)’or.eQual to (1n‘the case of an Ineffective limit)
the marginal COSf of bbtaining the water. ’This‘is the necessary condil-
tion for profit maximization.bbThéLSeCOhd order condition is that the
marginal value product of Watér inveaéhvuse decline as additionél water
is applied.. Thislprinciple'goﬁsfitutes the basic theéretical framework
usea in this studyvin estiﬁating the value of water for irrigation.

The opefationél prdcedure used 1s iinear programming, which essentially
provlides the séme analytical framework as marginal analysis, There are
some differences between thevmarginal analysis approach to the theory
of the firm and the 1inéar programming approach. . The principal differ-
enceé stem from the differenﬁ assumptions in relation to the production
functién.gol Mafginal'analysis 1s concerned with the process of making
choices‘from alternative»féétor productvcombinations considering
infinitesimal changes in thésevéoﬁbinafions; that i1s, it involves con~
tinuous production?functioﬁs. Linear programming is concerned with
problems invblving the optimization.ofylinear relationships subject to
'certain linear constraints. Linear pfégramming encompasses problems in
which the quantity to be maximized.(or miﬁ1mizéd).1s’stéted as a linear
funcfidn'of the independent vériéﬁlésvana 1svsﬁbJect tova system of

linear inequalities stated in terms of. these variables.

ZOFor a detailed discussion’of the basic differences bhetween:

marginal analysis and linear programming, see Thomas H. Naylor, "The
Theory of the Firm: A Comparison of Marginal Analysis and Linear Pro-
gramming, " The Southern Economic Journal, XXXII (January, 1966),

pp. 263273, '




The general static maximizing linear programming model can be
stéted in the fqllowing manner; Define cjias unit net revenue above
variable“costs resulfing from one uit increase in the J#h activity.
Let xj.fepresent thevjth activity, where an activity 1s a particular
way of combining’cértain faétorsvto produce a unit'of output. Let bf
denote the jth iimitationalvresource,vand theﬂcoefficients ay specify
the ambunfvof.the'ith-fesource requlred per unit 1ncreasé in the Jth

activity. The objective is to maximize;

P =CX +tGX +t ... tC X

subJect to the 1nequality'réstrictions of the production possibilities

matrix
@ X+ Bg Xp Yoot E, XK <h

¥ tam¥ t ..t nSh

and x, >0,

Y -

P is total profits'érffhé'réturﬁé to the'fixed factors., The pur-
pose of the ;1néaf pfogrémminévmdael is to‘detefmihe_thé'values of the‘
Xﬁ‘(acfivityvieVels).fhat Will sétisfy_the feétrictiéns of the produec-
tion posSibilitiesvmatr1x and at the same time maximlze profits,

| Liﬁear‘programming 1slwe11 sulted for the kind of data avallable

and for the nature of-the prob1em to be considered in the first phase

of this study. Thus, linear programming is used to determine the
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optimal allocation of resources among several enterprises, and to ob-
tain the optimﬁm enterprise cgmbinations. The simplex procedure of
solving a linear programming problem also provideé estimates of the
marginal value products of limiting resources, or the amount by which
total revenue WOﬁld increase 1f one more unit of the resource were

21 The‘marginal_value product of a scarce resource is the

availlable,
amount of increasé or réduction'that'would occur in P from increasing
or décreasing the‘aVailability of thé’resburce’by oné unit, with all
other conditions remaining:équal. bAjcomblete marginal value product
schedule (demand SChedule)lforvirrigétionvWéter can be obtained using
variable resource programﬁing3v The sﬁpply of water available may be
allowed to change from zero,’or'a sﬁall ahount, to an unlimiting. amount
and the résultingvmarginal Qaiﬁevproducts can be‘used to determine the

demand schedule for irfigation water, This approach will be used to

estimate the'value of irrigation water to the farmers:of the watershed.
Secondary Impact of Irrigation Development

The broad obJectivé'of this‘study is to provide an insight into
the impértance of irrigation development, not only to the farmers who
are directly'gffectéd, but also to other economic groups of the commu-
nity which are ihdirecfly affected bjﬂthe development., The various
sectors of a local ecohomy contaiﬁ a degree of interdependence whereby
a change in‘onersector résults, indirectly, in changes to the other

sectors. Multiplier analysis provides the best available technique to

1 - o '
2l5ee Earl 0, Heady and Wilfred Candler, Linear Programming
Methods (Ames, 1958) for a complete exposition of the linear program-
ming techniques. Chapter 7 treats the resource valuation problem.
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analyze the economic impact or change in economic activity resulting
from changes in certain economic variables under given assumptions,

The secondary impact of irrigation development 1s expected to take the
form of increases in the trade activity of the aree, increases in non-
farm employment, increeses,in population, and increases in income, The
development'of irrigation:brings about an increase in demand for agri-
cultural productive inpnts and an increase in farm incomes. This in
turn 1eeds to an_increase invemployment opportunities In other busi-
nesses in the local area Which produce goods and Services for the farm
sector. These inaustries in turn increase their demand for goods and
services from’otherveconomic‘groups of the‘community; This process
results in en increase’in income for the various economic groups of the
local erea; ‘The increase iniemployment tends to resnit in increases in
popuiation; Other 1ess tangible secondary effects have to do with
cecreation, sense of security, and esthetic Values.

The input-output model may provide the most comprehensive mathe—
matical technique available_tO'quantify the secondary effects of
irrigation development; HoneVer, conceptualland empirical difficulties
limit 1ts usefulness at the regional level,, |

The input-output model was introduced by Wa851ly Leontief who
used 1t to study the United States economy.22 The input-output model
is based upon two fundamental assumptions,  To be abie to make predic-
tions with the model, 1t is assnned‘that“the input-output coefficients
are constant; This implies that technology remains constant over the

time period involved. ‘This»assumption is criticized as belng unrealistic

22Wassily Leontief, The Structure of the American Economy, 1919~
1929, ©2nd edition (New Yor, 1951)
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for long run predict.ions.23 The other assumption of the model is that
there are no errors of aggregation in combining industries into sectors.,
This assumption implies that the coefficients for a sector are represen-
tative of the industries withinvthe sector.gq Hatanaka indicates that
in order to aggregate without affecting the predictive power of the
~model, the industries that are combined to form an aggregated sector

v must have identical cost structureS“and must not purchase inputs from
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themselves. There seems to be no Way of fulfilling this condition in
the‘real morld° Another conceptual shortcoming of the model is that
the multinliers obtained from input-output analysis predict the total
impact of the initial change in economic conditions, exclusive of any
leakage. Leakage 1s defined as the change in economic activity in
other regions‘due»to the change 1 a particular region.26k The amount
of leakage depends on the 1mports of goods;and.services from other
regions toﬁthefregionvreceiving'the initial’stimuli. In.a low income,
credominantly rural area, this leakage has been estimated to be as high
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as 88 per cent,

3Hollis B, Chenery and Paul G, Clark, Interindustry Economics
(New York, 1959), p. 16.

4Gerald A, Doeksen, "An Input-Output Analysis of the Structure of
the Economy of Oklahoma"(unpub M.S. thesis, Oklahoma State University,
1967), p. 16, . ,

22y, Hatanaka, "Note on Consolidation Within a Leontief System,"
Econometrica, XX (1952), pp. 201-203,

26Gerald A. Doeksen and Charles H, Little, Estimation of the Leak-
age of Output and Income from a Regional Economy Using Input-Output
Analysis. Oklalhoma State Univer51ty Agricultural Economics Paper
AE6718 (Stillwater, 1968), p. 2. :

27H A, Wadsworth and J. M, Conrad, "lLeakages Reducing Employment
and Income Multipliers in Labor-Surplus Rural Areas,'" Journal of Farm
Economics, XLVII (December, 1965), PP. ll97-l?02
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'Empirical_difficulties arise in the construction of the input-
output model because the statistical data requirements are extensive,
These requirements make the development of a regional input-output
model time-consuming and costly, especially 1f local data are to be
usedo' In many areas, the detailed data required (such as purchases and
sales of each sector from“each:otherisector):are=not avallable, and the
cost of collecting themvisvprohibitive.4

It has been argued recently.that in ternsbof design the input-
output accounting system usually focuses attention on the technical ,
rather than the trade relationships for thevregion, and that"In order
to quantify the secondary effects that are confined to a region, we
need purely regional linkages.'??8 An operational model which describes
the linkages or 1nterdependence of the various sectors and subsectors
of southwestern Oklahoma has been developed by Olson. 29 This model 1is
lessrrestrictive_in;terms of data requirements than the input-output
approach and has.been designed to.reflect the particular or regional

,economic‘characteristicstoftareas such as southwestern Oklahoma, A
model similar~to the one.develOped by Olson 1is used in this study in
attempting to evaluate the secondary'impact resulting from irrigation
development,: The procedure followed involves the use of economic base

multipliers and regression:multipliersa

28Robert J, Kalter and Willjam B, Lord, '"Measurement of the Impact
of Recreation Investment on a Local Economy, ' American Journal of
Agricultural Economics, L (May, 1968), pp. 242-256.

29Carl E, Olson, "The Inpact of'Agricultural Resource Adjustment
on the Economy of Southwestern Oklahoma"(unpub Ph.D. dissertation,
Oklshoma State University, 1967).
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Economic Base Multipliers'

The concept of a multiplier effect in economics was first developed
by R. F. Kahn in 1931.30 Kahn's'employment‘multiplier is a coefficlent
relating an increment of prinary employment to .the resulting increment
of total employment.31 From the work of Kahn, Keynes developed an in-
vestment multiplier which'relates an‘increment of investment to an in-
crease of inoome_.32 Like the investment multiplier, economic base
- multipliers purport to quantify the.eeonomic impaet which a change in
one sectorvof-a local economvailluimpose'on other sectors. Although
statements appear in earlier literature to indicate that researchers
were using the idea-oflbasic and~service.actiVities, 1t was Hoyt who in
1926 developed the essential outlines of  the concept as it is known
today°33' Essentially, the eoonomic-hase‘concept asserts that a region
" or local area can- economically exist and expand only because of 1ts
specialization in product output, part or all of which is exported and
sold to other regions° »This‘premise states that the goods and services
a community sells beyond its borders provide the foundation on. which
nonexport activ1t1es-can thriveq‘ An increase in’ exports, ceteris
paribus, leadsfto an increasevin:employment in;those industries‘prow

ducing for external markets; thisvinerease in employment leads to an

30 R. F, Kehn, "The RelatiOn of Home Investment to Unemployment, "
The Economic Journal XLI (June, 192 l), pp. 179-198.

31Alvin H, Hansen, A Guide to Keynes (New York, 1952), p. 86.

>z John Maynard Keynes, The General Theory of Employment Interest,
and Money (New York, 1964), pp. 113-131.

33Richard B. Andrews, "Historical Development of the Base Concept,"
Land Economics, XXIX (May, 1952), p. 16Z.
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inc;ease in local income, whioh spent induces a derived and estimable
increase in employment in those industries producing for the local
consumers., Further, the increasé in exports increases the earnings of
locally owned factors used in pfoducing goods and services for the
externel merkets;» This elso‘leads to an inorease in local disposable
income and hence to an 1ncrease in employment in the industries pro-
ducing for the local‘market.34

Industfies which produce“goods all or pant ofvwhichvare sold in
external markets are classified as bésic. The remaining industries
which pfoduce gbodS“end services primariiy for the:local consumers are
referred to asnnonbasic,ninternal,'secondery, service, residential,
derivative, and bj other nemes,by variouS’authors. In this-studj, they
are called derlvative, following Olson 5 notation.

The methodology 1nvolved 1n economic base analysis consists of an
estimation of a ratio of some.quantifying.measure of the derivative
industriesvto the basic industries. . From the;data'used'to compute this
basic~derivative ratio, a regional‘multiplier.1s‘calou1sted,t Several
units of measure could be used to.estimate the,basic;derivetive ratio,
hoWeverbmost‘economic base'studies he§e~relied on employment as their
unit of measufement, sinoe employment data are more easily obtainable,
and because'employment levels are‘considered to be good indicators of

economic activitj. Other unitS'of measurement that could be used are
Income flows, payrolls, and value added. Tiebout points out that,

although income may be the best unit of measufe, measuring income of a

54George H. Hildebrand and Arthur Mace Jr. "The Employment
Multiplier in an Expanding Industrial Market: Los Angeles County,
1940-47, " Review of Economics and Statistics, XXXII (August 1950),
p. 242,
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community is a tricky problem both conceptually and .'statisticall'y.,"5

Other units of measure present similar problems or are difficult to
obtain with the desirable reliabilityn For the purposes of this study,
employment data will be used in estimating the economic base
multlpliers.

The first step in estimating an employment multiplier using eco=
nomic base analysis is to groupvtotal éemployment 1mto.thOSe employed in
basic aotiﬁities andvthose‘employed in derivyative activities. vThe
second step is the caloulation of the ratio of‘total‘derivative
employment to totalfbasio employmemﬁ; ‘This ratio 1slcalled the basic-
.derivative multiplier. A ratio of l:l;50, for example, indicates
thot-for-everylindividual-employed in 5asicvactivities there are

1050’individuals employed in derivative activities. If used for
forecasting purposes, this basic-derivative multiplier would indicate
that for every 100 new persons employed 1n basic activities fhere
would be 150 new Jobs in derivative activities. A basic-total
employment:multipler (generally referred to in the literature simply
as the employment mulﬁiplier) can also be obtained by adding one to
the besicmderivative ratio. The actual derivation of this last
mﬁltiplier is_total employment (basic plus derivative) divided by total

basic employment.36 The basic-total employment multiplier indicates

35Charles M, Tiebout, '""The Urban Economic Base Reconsidered "The
Technigues of Urban Economic Analysis, ed. Ralph W, Pfouts (West
Trenton, 1960), p. 288, L _

30This 1s exactly the same, since:
Derivative Employment w1 e
Basic Employment
Derivative Employment + Basic Employment
Basic Employment
N Total Employment
" Basic Employment®




29

how a change 1n basig emplojment affécts total employment.
Another‘multiﬁlier Which is oEtaihedusingeconomic base theory is
the basic employment-population multiplier. This particular multiplier
indicates how a Chaﬁge in basic employment affects total population.
This multiplier is obtained by dividing total population by total basic
employment, and is based upon the assumption that there is a somewhat
constant relatiOHShip between'the labor force of a community and the

37v'By the same token, a total

siie of the pbpulation whidh it supporﬁs.
population to fotél embloyment ratio could be estimated that would
indicate how‘many persons, including himself, a given individual em-
rloyed in any acfivity‘could support.

Each of these economic base multipliers are ugseful in forecasting
the future growth bf a régioﬁ. First, the change in basic employment
1is estimated. Then, the change in Basicvemploymentvis'multiplied by
the respective ecbnomic‘bas¢ mutiipliér to findAout the future change
in derivativé‘éﬁplojment,-totélvemployﬁent, or total population. The
basic aésumption of the.pfocédufe'isvﬁhaﬁ'exports are basic to the

growth of a regiomn,

Economic Interdependence Model Specification

The economié interdependence model is designed to represent the
intersectoral linkages of the local economy. The mpdel is used to
predict the effecté that the initial ohangésvin the agricultural

sector, arising from irrigation development, will impose on the rest of

3/R:’Lchar‘d B. Andrewé, "Mechanics of the Urban Economic Base: The
Concept of Base Ratios,' The Technlques of Urban Economlc Analysis,
ed. Ralph W, Pfouts (West Trenton, 1960), p. 142,
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he economy. For this purpose, the local economy is divided into two

ot

broad seétoré% the‘agricultural sector and the nonagficultural sectof°
In order_to isolate the specific effects of the original change in the
farm sector én certain subsectors, the nonagricultural sector 1s sub-
divided into four subsectors: (1) the wholesale, retail and service
sales subsector, which is expected to be fhe most affected by the
changes 1n the agricultural sector; (2) the miniﬁg and manufacturing
subsector, which is“assumed tc be unaffected by'the changes in the
agricultural sectﬁr; () the'éovernment subsector; and (4) the retired
population subsectoi‘°

The model consists of ﬁhe.five following basic equatlons and their

estimating forms:

/‘\A‘ = (i . C . B
A ,Ed' Iy AE, | . (1.0)
AP = kAR ' - , (2.0)
.. B ]
f.l ua + E'Y},a » (/co)
E=E +E + E +E ' v Z,1)
a mm wrs g )
E-E +E +8 @ & : (2,2)
a mm wrs g
A e Lo , y
E=% +& + (B __+ kgAcwrs} + (Eg + k,AP) 2.3)
Y=Y +7Y (4,0)
aQ na
Y=Y + 1 + Y + Y +Y (4,1
a wrs iy g T
A A A
=9 + Q + Y +Y¥Y +Y 4,2)
a wrs g mm r
e
Q = ua + ksAE) + (ers + kaAC;wrS) +_(Yg + ksAP) + Ymm + Yr (4,2)
Cr’s = cpa + cc (5.0)
A ,
érs =0, * G | (5.1)
) == ,} P °
6}8 (pa + kg (5.2)



where:

g &5 &

=
5z}

i

Totél Employment

Basic Employment

- Derivative Emplbyment‘

Agricultural Employment

Nonagricultural Employment .

- Mining and_ManufaCturihg‘Empldyment

.thlesalé, Retail, and,SerViée Sales Employment

Governméht‘Empldyment  '
Total P¢puiatioﬁ'.’ R
Total Férsoﬁalvlncome-'
Agficultural Persqﬁal Ipcoﬁe

Nqﬁagricultuial Personal Income

Personal Income to Retiréd,Pqpulation

_Pefsdnal InCOmefto Wholesale, Retéil, and Service Sales

Personal Incdme’to Mining and Ménufactﬁr1ng

Personal Income.to Government

lTotalkVolume of Trade in Retaill, Wholesale, and Service

Sales

Totél leume'qf Expenditures in Retall and Service Trade
Demand for Préductive Inputs and Services by Agriculture
Demand»for Conéumer Goods and Services

Basic—De:ivative Employment'Multiplier'

Basic Empldyment-Popuiation Multiplier

Consumption Expenditufes-Employment Multiplier
Population-Government Employmeﬁt Multiplier

Employment—Agricultural\Personal Income Multiplier
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Consumption Expenditures—Pérsonal Income Multiplier

ke =
k, = Population-Governmentai Personal Income Multiplier
k, = Per Capita Consumption.

Equations (1.0) and (2;0) are functional relationships, the former
indicating how a change invﬁasic employment affects derivative employ-
ment and the latter showing how a change ih basic employment affects
total populatioh.‘ The coeff1Cieni K, of Equation (1.0), 1s a basic~
derivative'employmeﬁf @ultipliér_thétnis used to estimate the extent to
which.additional e@ployment in théfagriculturalisector leads to increas-
ed émploymeﬁtfin fhé‘nonagricuifﬁfél sééto:. The coefficient k , of
Equation'(2.0);_isva‘basic embio&henffpopulatibn multiplier that is ;
used to project thébchaﬁgeviﬁLﬁdfal bopulatibn‘resulting‘from a change
in agricuitﬁral emplo&'ﬁér_lt° jThése>first'two COefficients are'thé basic
elements of tﬁebﬁodeiv

Equations (2,0) and. (%.1) describé the composition of total em-
ployment in the érea‘of étudy.. Thé level of agr"icultural‘employment9
Ea.j 1é avPrédeterhinedvﬁariable,'and the level of employment in the
mining and'mgnufaéfuring'Sﬁbsebtor, Emm’ is assumed to remain unaf-
fected by irrigation.development. Equations (%.2) and (2.2), which are
used to progect the futufe ievels_of employment in the area (Q), con-
tain twq variables that will<be éstimatéd-within the model: employment
in the whdlesale,'retail and service sales subseCfor (gwrs); and em=-
ployment in the govern@ent subsector (%g), The change in employment in
the wholesale, refail and servicé salés subsector 1is cbnsidered to be
influenced by the change In the volume of trade In the same subsector;
that is AEwrs = KAC . Thé change in governmentalvemployment is

assumed to be influenced by the phahge in’totalfpopulation;
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that is, AEg = k AP,

Equations (4,0) and (4.1) describe the composition of total per=
songl income for the area of study, Persénal income is defined as the
income received'by bersons from all sources during the calendar year.
It includes cash plus selected payments in'kind without deducting per~
sonal income taxes and other direct taxes, Bquations (4.,2) and (4.3)
are the estimating equations of total personal income for the area,
Personal income for the mining and maﬁufacturing subsector and personal
income of the retired population are assumed to remaln unchanged as a
result of irrigation development, Personal income to agriculture (Qa),
pers&nal income to the wholesale, retaill, and service sales, (Qwrs)’
and goverﬁmentai personal income (Qg); are estimated wlthin the model,

The change in personallincome to agriculture 1s considered to be
affected by the change In total emplojment; that 1is, AYa = kzAE. The
ingrease In parécnal 1néomé to,égridulturé as a secondary impact ln-
Qlﬁd%s increments in 1ncom§ from gl; sourqes, Qages, and salary pay~
ments énd cther 'fo;‘:-rhs‘ of 'inccme_; AY& 1s only secondary effect on
agricultural 1ncome, Theée incereases In personal lncome are produced
by the buaﬁdsqife rounda of waalthmpraducing agtivities which result

fram the idi*xa” changas in the farm uectorq The inarease in net farm
returns cbtained In the first part of the study 1s an estimate of the
divest or p?imary effects 1n the form @i profit accruing to the farmers
of the watershed for the additlenal operator labor and management asso=
clated with 1rfigét10n development, The change in persconal lncome to
the wholesale, reteil, and service sales subséctor 1g assumed to he

related to the chenges in the volume of trade in the same subsector; or

Al L. = kb

WS And, the change in governmental personal income 1s

wes’
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assumed to be determined by the change in population, AYg = kK, AP,

Equations (5.0) énd (5.1) show that fhe total volume of expendi-
tures in the retail and service trade 1s composed of the demand for
agricultural produétive inputs and services, and the demand for consumer
goods and services. Equatidns (5.1) and (5.2) are used to predict the
volume of retailband.service trade in the area. In these last two
equations, Cpa is a predetermined variable. The demand for consumer
goods and‘services,‘cc, which includes all kinds of products sold at
retail (including manufactured goods or olls and minerals sold at
retail), is estimated within the model.

Equations (lpd) aﬁd (2.0) are used to estimate the changes in non-
agriéultural employment and population originating from the initial
change in the farm sector. The coefficients k and k, appearing in
these two equations arevestimated using economic base analysis. The
first coefficient, k,, 1s a basic-derivative employment multiplier.

The Second coefficlent, ké, is a’bésic employment—pbpulation multiplier,

EqUationv(E,B) is used to éétimateithé lével of governmental em-
ployment, éﬂ; the change in the'fotal volume of trade in the wholesale,
retall and service sales subsector, Acwrs; and also the level of em-
ployment in the wholesale retail and sefvice sales subsector, %wrs°
The change 1in total pépulation’AP,‘bbtained from Equation (2.0) is used
to estimate'tﬁe ievel Qf governmental»employment, ﬁg' The change in
total employment is obtéineé when.the change in derivative employment
is estimated from relationship lFO; then, using the estimated values of
E and Eg’ Equation (2.3) 1is solved for Aerso‘ The value of ﬁwrs is ob-
tained by substituting AerS into Aﬁ@rs = k3Aers° The ccoefficient k,

is a consumption expenditures-employment multiplier that Indicates how
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changes in the folume of trade in the wholesale, retail, and service
sales subsector affects employment in the same subsector. The other
coefficient appearing in Equation (3.3), k;’ is a population-
governmental employment multiplier that shows how governmental employ-
ment is influenced by changes in total population., These two multipli-
ers are estimatéd using regression aﬁalysis.

The levels of persbnal'iﬁcome are estimated using Bquation (4,3).
There are three multipliérs in this equation that are estimated using
regression analysis: kg 1s an' employment-agricultural personal income
multiplier that indicates how personal income to agriculture responds
to changes 1in total emplqymeht;.ké is a consumption expenditures-
personalvinéome-multiplier that relates chaﬁges in personal income in
the wholesale, retéii, and service salés subsector to changes in con-
sumption expenditureS;.aﬁd, k;vis‘a population géVernmental personal
income'ﬁultipliervthat'indiéates how govefnmental personal income 1is
affected by changes in total population.

‘ The»demand fbr‘ébnéumer goods aﬁd éefvices,lcc, is obtained by
multiplying the projected lével'of'population of the study area by the
per 6apita consumption, k, . Theh, Equation (5.2) 1s used to project
the totai volume of expendituyes 1ﬁ the retail and serviée trade, crs°

Thus,vthere are five mulfipliérs in the interdependence model
which are estimated usingbregression analysis. Least squares regression
techniques, fofcing the regression thrbugh the origin can be used to

4
compute such mul"ciplier's.’8

38Charles H. Little, Effects of New Investment on a Community.
Oklshoma Agricultural Experiment Station Processed Series P-551
(Sti1llwater, 1966), p. 15. The regression technigues are discussed in
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Problems in Applying the Interdependence Model

Two key multipliers in fhe model presented above are calculated
using economic base.analysis. However, theré are some problems asso-
ciated with the use of this technique in regional analysis. One of the
most important technical problems in the use ofvﬁhis concept is that of
ideﬁtifyihg‘basic and.derivativé 1ndu$tr1es. To estimate the basic-
derivative multipliérs,‘it 1s necessary tq separate the industries of
the region under‘study into basic and derivative categories, Isard
points ouﬁ'that differehces in methods of basic and service component
identification can §ause signifiéant variation in the estimated basic=-

29 There

derivative ratio, énd hende in any'derived multiplier value,
are'at‘leasf threé ways 1n which the basic derivative classification
can be made: (1) an 2 priori‘classificafion using the experience or
Judgement ofbthe‘réseafchef, (2) a fifm—by-fi%m detérmination of the
market:ofiehtétion»of eacﬁ firmié'oﬁtpuf;vthét is, an analysis of the
marketing areas of each firm,,éndi(}) a.comparison of local industry
employment shares Witﬁ thQSé of:other‘areés of the nation,

| The first approach above-is'questionable for obvious reasons, and
- the second method 1s rspiete with difficuities due to thekamount of in=-

formation that is required."The third method is more promising and can

be applied by the use of locatlon quotients and specializafion ratios.

any statistics or econometrics book, For example J. Johnston,
Econometric Methods (New York, 196%), pp. 3~329.

39Walter Isard, Methods of Regional Analysis: An Introduction to
Regional Science (New York, 1960), p. 198, For a detailed discussion
of the problem of identification, see also Richard B. Andrews, ''The
Mechanics of the Urban Economic Base: General Problems of Base Identi-
fication, " Land Economics, XXX (May, 1954), pp. 164-1727.
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This procedure is used in the present study to classify industries into
the bssic and derivative categories and 1s discussed in the final sec-
tion of this chapter.

Another problem associated with economic base studles revolves
around the delimitation of the geographic area for which the study 1is
to be made. However,vIsardvsuggests that the choice of the area should
be made hased on the purposes‘of the investigation, the nature of the
regional iinkages; and the data:availability.4o Secondary data 1s used
to estimate the paremeters of the'interdependence model; Thus, for the
‘purposes'of this‘study,-the delineation of the area to be considered
has to be made in terms:of counties, Sincebdeta for smaller geographical
areas are not available;‘ The selection of the counties to be included
1s made‘using,resuits‘from previous.studies conducted to determine the
tradeyarea’of‘the»watershed A |

Another prohlem 1s that using employment figures ignores the dif-
ferentlals in wage levels for alternative occupations. It is evident
that the multiplier effect of an increase in employment in a basic Ine-
dustry with high wages . will be different from that which would result
from an increase 1n employment in a low—Wage industry. An expansion in
a high—wage industry will have E greater impact through the multiplier
than expansion 1n a low~wage industry.

This study 1is concerned with the ‘estimation of the economic impact
résulting from original changes in the farm sector. It does not con-
sider the effects that would result from changes in alternative indus=-

tries, Hence, this problem does not affect the results of this study

holsard, p. 198,



and can be ignored,

Ezonomic base multipliers measure the effect of an economic change,
but not the time requifed for the total adjustment in the economy to
occur, Economic base analysis assumes that subsequent to the occurrence
of an economic change in the local area, the economy will gradually
settle back to its previpﬁsvor historical basic-derivative relationship.
But, although thevround;by-rouhd process which causes the return to the
original relationship tékes time, in the long. run the constant changes
in the structure of the economy’are 1ikely to alter this basic-
derivative relationship. Nourse indicates that, conceptually, the
economic base multiplier is a short-run concept that takes time to work
out its full effects,41

In the case of'irrigation qeve1opment, it is necessary to allow
Lime for’farmers'to‘adopt irrigation and to make the 1nvestments_rem
quired by 1rrigatedvfarm1ng. It is also necessary to keep in mind that
in the long run the inputmoutpﬁt-coefficiénts, prices, and other vari-
able are_b@ﬁnd to chénge. Thus, the results of this study have to be
interpreted considering theée factors, The analysis does not indicate
how leung it will take for the full éffecﬁbof irrigation development %o

take place, nor how long it will last.

Location Quotients and Specialization Ratios

The location quotient measures the degree of concentration of em-

ployment in a given ihdustry in one area (the "“subject economy™) as

L . :
'lHugh 0. Nourse, Regional Economics (New York, 1968), pp. 162-163,
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compared with another area (the ''benchmark economy“'),qg More precisely,
the location quotient is a ratio of the employment in a given industry
as a per cent of total employment in the subject .economy to employment
in the same industry as a per cent of total employment in the benchmark
economy. For example, assume that employment in a given industry of
the subject economy is 20 per cent of total employment. Further assume
that the benchmark economy has 10 pér cent employed in the same indus-
try. The location'quotient‘for thé subgject economy compared with the
benchmark economy would be 2 in this case (20 per cent for the subject
economy divided by 10 per cent fofvthe‘beﬁchmark economy).

A location quotient.of 1 for a particular 1ndustry indicates no
greater‘specializatioﬁ 1n'thejsub3ecf economy reiative to the benchmark
econdmyo Where a 1o¢ation quotient in excess of 1 is found, greater
specialization is indicétedvin the subject economy relative to the
benchmark economy . If a given industry has a location quotlent signif-
icantly bélow 1, this indicafes greater speciélization in the benchmark
economy than in the subject economy. The extent to which a location
quotient exceéds,l indicates the amount of iocal employment in an indus-
try which can be classified as basic, Hildebrand and Mace list 4 fac-
tors that may result in location quotients being significantly above or
below unity in a éubject economy. They are: (1) differences in fac~-
tor input coefficients of the same iIndustry in the subject and bench-
mark economies; (2) differences in thé quantity and quality of available
productive resources; (3) differenceé in the demand functions of the

two areas, which indicate differences in tastes, income levels, and

*2H11debrand and Mace, pp. 241-249.
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income distribution; and (4) differences for certaln industries between
the two areas-in procurement and/or distribution costs of transfer,
which could explain locational concentrations of indust;ries.43

‘Thus, the location quotient can be employed as a usable index of
the market orientation of industries in a particular economy. In mixed
industries, the location quotient assumes that the local patterns of
use and habits of consumption are equal to the national average, and
that all -local demands for products of these industries are served by

local production.%49 45

There are cases in which these assumptions do
not hold; for‘instance,.the local consumption habits may deviate from
the national average because of differences in taste patterns, income
levels and income distribution or relative price patterns,

In the actuél classification of employment into basic and deriva-
tive for those industries in the subject eéonomy which reveal a loca-
tion quotient greater than 1, specialization ratios can be used. The
-specialization ratio cénsiders the differenée 5etween employment in an
industry in the subject economy'aﬁd employment expected in this indus=-
try if'both the subjecf economy and the benchmark eéonomy were self-

Ly ;
sufficient., ' Each of the two areas are self-sufficient if the

hplbido, p. 2hl,
by |

) S ‘
‘The term mixed industries 1s due to Isard, p. 195, and refers to
Industries which sell in both the local and the external markets.

I
PTvid.

46John M. Mattilla and Wilbur R, Thompéon9 "The Measurement of the
Economic Base of the Metropolitan Area,' Land Economics, XXXI (August,
1955), p. 218.

- ‘
A’Gerald E. Thompson, "An Investigation of the Local Employment

Multiplier, " The Review of Economics and Statistics, XLI (February,

1959), p. 6.




L

industry's lével of emplqyment‘is proportionate to their respective
levels of total employment, The difference between the actual level

of employment and the estimated self-sufficient level of employment,
gives a measure of the extent t§ which a given industry's employment in
the subject economy 1s sustained by sales outside the subject economy.L+
From this estimation, it is possiblé to calculate the amount of em-
ployment:whiéh is basic for a‘particuiar industfy. The specialization

ratio can be expressed arithmetically as follows:

B
5 3B

S
1 S (5,)
Specialization Ratio = ——*

1 9

+
+
si

where Sy and‘Bt.are industry employment in the subject and benchmark
economies, reépectivelyg and S and Bt.ére total employment in the sub-
Ject and benchmark econgmies, respectivelyoug For example, assume that
~the values of Si,,St,'Bi,'aﬁd’Bﬁ are 20, 60, 40, and 240, respectively.
Substituting these values into the above formula and solving, results
in a Specializétion'ratio of 40, This means.that 4O per ¢ent of the
empioyment éf this iﬁdustrj invthe subject eéonomy may be classed as
baSiGOBO |
Location quotients and specialization ratios are used in this

study to classify industries into the basic and derivative categories,

These preocedures jdentify the basic and derivative employment of an

481131 01 °

49Ib1d;

50This also implies that to be Just selfwsufficient the subject
economy would need only 12 persons employed in this industry.,



industry more obJectively than a simple a priorl classification.
Chapter IV describes the specific procedures used to estimate the
parameters of the interdependence model., The numerical results are
presentéd in Chapter V. The next chapter deals with the primary ef=-

fects of irrigation development.,



CHAPTER IIT
PRIMARY IMPACT OF IRRIGATION DEVELOPMENT

The empirical procedures used in estimating the primary 1mpact of
irrigation development are explained in the first part of this chapter.
The rest of the chapter‘contains‘the numerlcal results for this phase

of the study.

o Empirical Procedures

Defining Typical Farms

The 1dea of a’ typical or representatrve firm has an hilstorical
ba51e; AWfred Marshall pointed out that"a representative firm 1s in
2 sense an average firm,"]' He‘gses the 1dea of a representative firm
ih analyzing the effect of,firm siée on returns, Other uses of the
typical firm approach have beeﬁ made in‘farm manegement and production
economic 2 ‘Although most studies based on the typical farm concept
are static in nature and tend to be normative ather‘than predictive,
the‘technique can be used as an operational tool of farm anaiysiso As

Plaxico and Tweeten put it, "until more is known about how managers

Lalrred Marshall Principles of Economics (8tn ed., London, 1959),
p. 318, v

2The development of-this approech is discussed in Harold O.
Carter, "Representative Farms-Guides for Decislon Making,' Journal of
Farm Economics, XLV (December, i967), PP, 1448 1#55

4
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actvally make decisions, and how the different variables enter the
decision-making framework, a systematic objective predictive model does
not appear possi'ble."3

The Soil Conservation Service provided detailed soil survey maps
and a compiete description bf the soil units of the watershed. Informa-
tion on the operator's'namé,-légal deséription, acreage allotments, and
other data on eaéh farm were obtainéd from the'Caddo County Agricultural
Stabilization and Conservation Service. This information was utilized
to develop ﬁypidal‘férms“fof the progrémming analysis, in the following
mannef,' |

: First, using sténdard'sémpling procedures, a stratified random

sample of.the operators 1ﬁ_the watershed Qas obtained. Stratified
sampling was used to insure that the totai sampie would not be improperly
weighted by a paﬁticular éizé of holdihgé Prior knowledge of the
prevalence of‘particﬁlar éiées pérmitted stratify1ng the population
into five groups acébfding'to éizef' Thé'first grouﬁ Qas composed éf
farms of less than 240vacres; the sécond3 farms of 240 to 400 acres; the
third, farms of 400 to 560 acres; the fourth, 560 to 800 acres; and the
fifth9 farms of over 800 acres. Following this sampling procedure, a
sample size of 54 was determined with subsamples of sizes 28, 6, 2, 3,
and 4 cérresponding to the five strata consldered.

Second, the soil»units of the watershed were combined into classes
having relatively equal prodﬁétivity as determined by comparable yilelds

and physical characteristics. Tables II and III present the definitions

3James Plaxico and Luther G, Tweeten, "Representative Farms for
Policy and Projection Research, ' Journal of Farm Economics, XLV
(December, 196%), p. 1h46k,




‘TABLE II

DEFINITION OF LAND PRODUCTIVITY CLASSES, SANDY SOILS

S

b

-~ Land Capability Classes I and II, - The soils of this group are

deep, level to very gently slopping (0 to 2 per cent slopes).
These soils are productive fine sandy loams. The following
soils are included in this group: Cyril fine sandy loam,
Pulaskl and Yahola Soils, and Noble fine . sandy loam.

Land Capability Class III. = This group'consists of deep, gently
sloping soils (3 to 5 per cent slopes). Included in this group
are the sandy upland soils of the Dougherty series.

Land Capability Class IV,  This group comprises sloping soils

(5 to 8 per cent slopes) of the following series: Dougherty and
Eufala loamy fine sands, Noble fine sandy loams, Eufala loamy fine
sand, and Eufala loamy fine sand hummocky.
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TABLE III

DEFINITIONS OF LAND PRODUCTIVITY CLASSES, LOAMY SOILS

Land. Capability Class I bottomland. This group is composed of
deep, level soils (0 to 1 per cent slopes) with none to slight
erosion, These are highly productive solls, This group in-
cludes the following soils: Reinach silt loam, Pond Creek silt
loam, and Pond Creek flne sandy loam,

Land Canabllity Class I upland and Class IT upland or bottomland.
This group consists of deep, very gently sloping solls (1 to 3
per cent slopes) with. negligible to moderate erosion and high
ratural fertility. It includes the following soils: Reinach
silt loam upland, Pond Creek silt loam, Pond Creek fine sandy
loam, Port silt loam, Grant loam, Noroe silt loam,. Shellabarger
fine sandy loam, and'Cobb fine sandy loam.

Land Capability Class III. This group comprises sloping soills
{2 to 5 per cent slopes) with negligible to moderately severe
erosion. - They have moderate to high natural fertility. The
following soils are included in this group: Grant loam, Minco
silt loam, Norge silt loam, Pond Creek silt loam, Shellabarger
fine sandy loam, and Cobb fine sandy loam.

Land Capabll{ty Class IV This group is made up of sloping soils
(5 to 8 per cent Slop@S), or lesser slopes with severe erosion,
This group contains the following soils: Grant loam, Grant-Wing
Complex, Minco very fine sandy loam, Cobb fine sandy loam, konawa
loamy fine sand, Grant silt loam and Woodward-Quinlan Complex.
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of the soil productivity classes. Third,.the soil units on each of the
54 farms of the sample were measured and aggregated according to the
productivity classes:defined ianables II and III. Finally, the typical
farms definsd in Table IV were oBtained by using the averages of land
resources and acreage allotmehts for‘sach‘pf the above five groups.

It is convenient to keep in.mind'that-the synthesized'typical
farms described here are'not necessarily equal to any particular farm
in the watershed. Rathef, they reflect physical'ahd 1nstitutional farm

. resource situations common to the area,

Crop Enterprises

The crqp,snferﬁrises considered 1h this study are those currently
being used in the watershed. Admissible dryland and 1lrrigated crop
enﬁerprisés for all represenfative farms are: cotton, grain sorghum,
whsaﬁ; peanuts; alfalfa, férage»sqrghﬁm, ensllage, and bermuda grass.

The enter?rise budgefs used in the linear programming analysls are
based on informatidn collected from several sources. The yleld esti-
mates and cropping.systems were obtained from county extension person-
nei, and staff members of the Departments of Agronomy and Agricultural
Economics of the Oklahoma State University. Machinery costs are based
on dafa developed from other southwestern Oklahoma studies., Machinery
costs and typical field operatisns are shown in Appendix>A, Tables XXIV
and XXV, |

Sprinkler irrigation methods are assumed in this study because
surface distribution msthodsv¢annot’be'used effectively on the coarse
textured.sandy soils?snd‘because mﬁcﬁ'sf the land of the watershed 1s

undulating to stfdngly sloping. Extensive land leveling i1s not



TABLE IV

DESCRIPTION OF TYPICAL FARMS

48

Typical Farms

I I III IV v

Cropland (Acres):

Sb - . 1% 20 11 z 117
Sc : 3 2
sd 25 73 114 121 178
La ) 6 9
Lb 2k Lo 96 125 179
Le b 7 22 16 12
Ld o 18 60 48 86 126
Total Cropland ok 202 201 290 623
Rangeland 28 128 - 165 256 246
Other Landl 7 17 ol 3l 51
Total Land 139 247 480 680 . 1020
Acreage Allotments: ‘ : '

Wheat o : 9 11 10 6 26
Peanuts -6 29 25 z0 L
Cotton 18 L7 67 68 140
Conserving Base 10 L7 ok Sk 79
Number of Farms in Watershed 522 . 113 61 b 14

LFarmstead, road, wasteiand, etc.
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required by sprinkler irrigation and no particular skills are necessary
to move the portable lateral lines which makes this system very practi-
cal. Althoﬁgh the initial cost of the equipment is high, 1t usually
permits utilizing a limited water supply more efficiently than alterna-
tive distribution methods. )

Two basic sprinkler irrigation systems are designed based on the
amouﬁt of water to be pumped.(Appeﬁdix.A,'Tab]‘_eFXXVI)° Other systems
can be désigned by .combining theée two Sjstems, ‘The coéts of delivering
the water to the pump are nét éonsideredtinvfhié étudy, Hence, the
:vélués of watéf‘bbtéinéd'fépfesenﬁVthe maiimum amoﬁnf,that férmers
could afford‘to pay:for'watefiaeliveréd to the ?ump. Since fhe average
 fixed and variablé'cQsts per'aqfe;inch‘are different_depending upon the
amount of wéter.applied, and singevfhis amount cannot be specified in
advance‘of.programming,.the'brogrammingvis‘carried on considering only
variable costs fof alternatiVé irrigation systems. After the program-
ming isvoomplefed,‘the appropri?te éize of irrigation system is assigned
to the parficular.farm éﬁd the.annﬁal fixed costs subtracted from the
marginal value prdducts tO’obtaiﬁ the values of irrigation water.

Three irrigétionf1evels»are used for éach crop. These irrigation
levels are supplemental orvin addition'to-the uéual distribution of
raihfall° The:lowest irrigation level is chosen to represent that
combination of inputs that would yield the highest physical output per
acre~inch of irrigaﬁion wétérvapplied; The highest level of irrigation
is chosen to représent that‘dombination'of ihputs yielding the greatest
net return per adre@v The‘intermediate level of water 1s chosen to fall
betweeﬁ the upper and iower‘levels. :Thésé cropvirrigation levels are

based on experimental déta.and experience of personnel of the So1l
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Conservation Service, the Agricultural Extensipn Service, and the
Oklahoma Experiﬁent Sﬁation. Appendix A; Table XXVIIIShOWS the monthly
distribution of irrigation water'for.each crop.

The enterprise budgets for dfyland and irfigated conditions pre-
pared for this sfudy are presénted in_Appendix A, Tables XXVIII-LVI,
Wheat, peanuts and cptton enterprises are restricted to the current
allotments of the typicél farms; vThé>conserving.basé restfiction is

also included in the programs.

Livestock Enterprises

Alternative liveétock enterprises are limited to cow-calf and
feeder systems prevalent in the watershed.  Appendix A, Tables LVII-
LXII, contaﬁns the budgets developed for the alternative livestock
en%erprisési Two cow;célf enterprises, one.assuming spring calving
with sale of géodmchbice feederé October 1, and the other assuming fall
calving and séllihg of gooduchoice feeders July 20 are included, Two
feeder systems, one fall buy, selling one year later; and the second
fall buy, selling on March 1 are included,‘ The other feeder system

proyides for spring buy and fall selling.

LéborQICapitélq and Price Assumptions

Two classes of labor are indluded in the analysis: ~operator labor
gnd hired labor. The operator'labOr available for farm work is assumed
té decrease as the size of the fa"rm‘increases° Aé the size of the farm
increases'ﬁore tiﬁe is used in management activities. Four labor
periods are used in the programming analysis following the typical

labor-use time divisions for the crop and livestock enterprises of



Oklahoma, Table V shows the levels of operator labor assumed in this
study. The analysis assumes that'additional labor can be hired
throughout the year at a rate of $1.50 pér hour.

It is assﬁmed that the farm.operator may borrow all the capital
that is necessary for hls farming operations af seven per cent simple
interest, .A'dapital charge.of se#en per cent is imposed on the annual
capital used by each ente£prisé.

.Price assumptions for this stﬁdy approximate current prices paid
andbreceived by'farmers of thé study area., . These assumed prices are
based.upon 1nforma£ion obtéipéd from extension personnel, retail mer-

chants and earlier surveys made in the area.
Linear Programming Results

Variable resbﬁrce_programming is used to obtain optimﬁm farm or-
ganizationé-at‘different'levelé bf‘water supply,-”Thé.acre inches of
water available to ‘the farm’are'allowed to vary from zero (representing
dryland cohditions) totthe‘levei at which watéf is no longer a limiting.
resource, |

The parametric‘prégramming method 1s a modification of the stand-
ard simflex linear programming model._ This procedure permits one to
analyze the effect of changes in the water supply on the_opfimum solu~
tien, and'to'generate the data needed to construct a demand schedule
for irrigation water, The following sections give the results of pro-
gramming optimum farm Organizétions for the five tYpical‘fafms at

alternative levels of water supply.
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ESTIMATED OPERATOR'S TIME AVAILABLE FOR FARM WORK BY TYPICAL FARM

2,951

~Month Hours Hogrs Typical Farms
per per _

' : Day . Month

‘Month T 1 11 v
January 20 8 176 176 165 154 143 1z2
February - 20 & 160 160 150 140 1320 120
March 20 8 76 176 165 154 1432 132
April 22 9 198 198 187 176 165 154
Subtotal =~ 86 710 710 &6, 6ok 581 53
May 22 9. 198 198 187 176 165 154
June 22 10 220 220 209 198 187 176
July ‘ 22 10 ©. 220 220 209 198 187 176
Subtotal - 66 628 628 605 572 539 506
Avgust o0 10 220 220 - 209 198 187 176
Sept, 22 10 220 220 209 198 187 176
Subtotal I 450 ) 18 396 27 250
October 22 10 220 220 209 198 187 176
Nov. 22 9 1198 198 187 176 155 154
Dec. L oe22 8 176 176 165 154 1h3 122
Subtotal €6 : 5ok 59k 561 508 95 L6
Total 262 2,382 2,120 1,989 1,858

“Assumes that *

B 2,382

bour is used daily in management.

bAssumes that 1 hour is used daily in management.

CAssumes thatvlé hour. is used daily in management,

dAssumes that 2 hours are used daily in management.
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Programmed Optimum Organizations

Tables VI through X show the programmed optimum organizations at
alternatives levels of water supply for the five typical or representa-
tive farms consideredbin ﬁhis study, Of #he activities programmed,
peanuts and grain sorghum afe‘the-only'cfops to enﬁer all plans. One
feedei céttle enterprise‘based on native range or bermuda pasture, is
similarly present in all slternative optimum programéa Of the crop
alternatives considered, only forage sorghum and ensilage fail to enter
any of the optimum solutiéhs (Tables VImX),

Under dryland-coﬁditions,_the optimum plans for all five typical
farms include peanuts,-cptton, grain sorghum, and éteers,. Ail typical
farms with the eXceptioﬁ.of.typ1¢al farm IT, also include alfalfa to
satisfy‘the conéerving base acreage restriction, and to utilize the
minimﬁm sotton diversiog acreége, Typical farm II complies with the
vconsefving baée restriétion with the inclusion of bermuda grass.

Wheat, which is pfogfammed only és.a_dryland alternative, enters only
in some of ihe optlimum plaﬁs for typicél farms I, IIl, and vV, It is

by grain sorghum.

o

ater réplaced

Irrigation water is initially allocated to peanuts on each of the
typical farmso. When peanuts are irrigated‘at the high rate of water
appiication, the water ﬁdt utilized by peanuts goes to bermuda grass.
The higher acreage of bermudalgrassvpermits increases in the number of
steers contained in thé optimum pléliso As irrigation water becomes
less 1limiting, the general pattern is for‘cottong‘alfalfa and wheat to
leave the optimum Qrganizétionso When water becomes an unlimiting fac-
tor, in general five activitiés remain in thé optimum programss

irrigated peanuts, irrigated befmuda grass, irrigated grain sorghum,



TABLE VI

PROGRAMMED OPTIMUM ORGANIZATIONS FOR TYPICAL FARM I, AT ALTERNATIVE LEVELS OF WATER SUPPLY

Item Unit Quantity Quantity Quantity Qﬁantity Quantity ‘ Quantity Quantity Quantity Quantity
Irrigation Yatef Supply A.~In. 72.00 - 90.00 108.00 219.00 321.00 . 567.00 837.00 1,251.00
Net Returns ' Co

Dol. 3,841.00 "4,680.11 4,780.20 . 4,850.75 . 5,202.00 -5,468.89 5,883.62 6,036.37 6,112.07
Dryland Crops: a ] ) S : . .

Alfalfa : Acres 11.00 ) 11.00 11.00 8.00 ) : o -

Cotton Acres 17.00 17.00 17.00 - 17.00 17.00 . 17.00 29.00 - - 23.00

Grain Sorghum Acres 54.00 54.00 54.00: . - 51.00 - 44.00 ) 36.00 - -

Peanuts : i Acres 6.00 - : S

Wheat ~ Acres 6.00 6.00 5.60 9.00 9.00 /
Irrigated Crops: . S ) : ] RN . i

Bermuda Grass Acres . 3.00 11.00 11.00 18.00 18.00 41.00

Grain Sorghum Acres ’ . ‘ 7.00 . . 24.00 " 41.00 47.00 47.00

Peanuts - . " Acres 6.00 6.00 .6.00 6.00 : 6.00 ) 6.00 6.00 6.00
Livestock: v : : ' : : ]

Cows : Head -

Steers Head . 9.50 9.50 9.50 14.75 28.75 28.75 - 41,00 56.75 117.12
Labor Used: '

Operator Hre. 259.70 261.18 263.40 289.86 353.94 : 371.57 426,34 509.69 713.57

Hired . Hrs. : . i
Annual Capital Used . Dol.- 1,492.23 1,576.64 1,589.24 1,955.86 2,973.56 2,991.55 3,901.89 5,118.22 9,473.78
Crop Production: ) ) i

Alfalfa Ton 38.50 38.50 38.50 28.00 :

Cotton Lint Cwt. 76.50 76.50 76.50 76.50 76.50. 76.50

Cotton Seed- Cwt. 122.40 122.40 122,40 122.40 122.40 122.40.

Grain Sorghum Cwt. 1,272.00 1,272.00 1,272.00 1,218.00 1,482.00 1,990.00 - 2,782.00 2,998.00 2,446.00

Peanuts Cwt. 120.00 216.00 228.00 - 228.00 228.00 228.00 228.00 204,00

Wheat : Bu, 210.00 210.00 210.00 315.00 315.00 )

1Returns to land, operator's labor, equipment capital, management, and overhead.

He



TABLE VII

PROGRAMMED OPTIMUM ORGANIZATIONS FOR TYPICAL FARM II, AT ALTERNATIVE LEVELS OF WATER SUPPLY

Item Unit Quantity Quantity Quantity Quantity Quantity (Quantity Quantity Quantity Quantity Quantity
Irrigation Water Supply A.-In. 108.00 348.00 729.00 1,173.00 1,353.00 2,073.00 2,199.00 2,314.73 2,423.00
Net Returnsl Dol. 8,143.86 9,581.80 12,404.70 14,307.88 15,141.35 15,403.42 15,848.54 15,903.98 15,949.70 15,957.59
Dryland Crops: g

Bermuda Grass Acres 49.00 49.00 49.00

Cotton Acres 42.00 33.00 33.00 42.00

Grain Sorghum Acres 82.00 91.00 91.00 82.00 71.00 51.00 51.00 44.00 37.57 32.00

Peanuts Acres 29.00 20.00
Irrigated Crops:

Bermuda Grass Acres 49,00 60.00 60.00 60.00 67.00 73.43 79.00

Grain Sorghum Acres 42.00 62.00 62.00 62.00 62.00 62.00

Peanuts Acres 9.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00
Livestock:

Cows Head

Steers Head 61.40 61.40 01.40 117.75 137.00 137.00 189.50 207.87 224.75 240,54
Labor Used:

Operator Hrs. 650.71 663.13 692.73 943.48 1,035.11 1,057.31 1,345.92 1,374,06 1,430.22 1,460,27

Hired Hrs. 22.46
Annual Capital Used Dol. 6,137.24 6,188.90 6,436.10 10,676.93 12,060.57 12,188.17 16,115.02 17,438.95 18,656.88 19,812.79
Crop Production

Cotton Lint Cwt. 189.00 148.50 148.40 189.00

Cotton Seed Cut. 302.40 237.60 237.60 302.40

Grain Sorghum Cwt. i,902.00 2,118.00 2,118.00 1,902.00 3,762.00 4,482.00 4,482.00 4,314.00 4,160.00 4,015.36

Peanuts owt. 552.00 706.00 1,026.00 1,066.00 1,066.00 986.00 986.00 986.00 986.00 986.00

llztutm to land, operator's labor, equipment capital, management and overhead

14



- TABLE VIII

PROGRAMMED OPTIMUM ORGANIZATIONS FOR TYPICAL FARM III, AT ALTERNATIVE LEVELS OF WATER SUFPPLY

. Unit

Quantity

Quantity

Quantity -

Item ‘Quantity Quantity Quantity Quantity Quantity Quantity
Irvigation Water Supply - A.-In. ) 216.00 288.00 "420,00. 477.00 510.00 639.00 687.00 735.00
Net Returns : Dol. 12,115.92 15,036.66  15,942.51 ~17,511.60 ~'17,859.39 - 18,050.17 - 18,650.18 18,846.95 18,978.92
Dryland Crops: . = : S . : ’
Alfalfa Acres 27.00 8.00 8.00 8.00 -, 27.00 27.00 8.00
Bernmuda Grass Acres - o 19.00 19.00 . - 19.00. Lo : ' : '
Cotton Acres 64.00 - 64,00 - 64.00 o 64,00 64.00 - 64,00 64.00 64.00 64.00
Grain-Sorghum Acres 160.00 -~ . 165.00 . 165.00" 165.00 165.00 . 165.00 165.00 . 157.00 165.00
Peanuts Acres 35.00 -~ .- 11.00 " 11.00 o ’ IR - :
Wheat . Acres 5.00 PR . 8.00
- Irrigated Crops:

" Bermuda Grass Acres 19.00 27.00 27.00
Grain Sorghum Acres | o : : R - v : .

Peanuts Acres 24.00 24,00 . 35.00 35.00 . 35.00 35.00 35.00 35.00
Livestock: : ) R E S )
Cows Head N ) - ) ’ )

Steers Head 41.25 . 52,65 52.65 52.65 41.25 41.25 74.50 88.50 88.50
Labor Used: - .
Operator . Hrs. 875.93 . 946.00 954.88 971.16 937.16 941.23 1,076.84 1,128.68 1,139.08
Hired Hrs. _ ; '
Annual Capital Used Dol. 5,781.39 6,630.86 6,681.02 6,816.98 ~ 6,143.65 '6,166.75 8,501.81 9,506.81 9,490.09
Crop Production: ) -
Alfalfa Ton 94.50 28.00 28.00 28.00 94.50 94.50 28.00
Cotton Lint Cwt. 288.00 . 288.00 288,00  288.00 288.00 288.00 288.00 288.00 288.00
Cotton Seed Cwt. 460.80 460.80 460.80 - 460.80 460.80 460.80 460.80 460.80 460.80
Grain Sorghum Cwt. 3,552.00 3,786.00 3,786.00 3,786.00 3,672.00 3,672.00 3,786.00 3,642.00 3,994.00
Peanuts cwt. 628.00 - 940.00 1,036.00 1,212.00 1,212.00 1,234.00  1,282.00 1,282.00 1,282.00
Wheat Bu. 175.00 280.00

1Returns to land,

operator's labor, equipment capital, mariagement and overhead.
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TABLE VIII

(Continued)

Item Unit ~ Quantity Quantity Quantity ‘Quantity Quantity =~ Quantity Quantity Quantity Quantity
Irrigation Yater Supply A.-In. 879.00 975.00 1,050.93 - 1,522.55 1,677.00 1,776.00 1,837.19 2,352.00 2,376.00
Net Returns Dol. 19,316.76 © 19,508.93 19,654.99 -20,539.20  20,827.89  20,972.02 21,009.85 21,240.70 21,243.96
Dryland Crops: : : ) : . :

Alfalfa Acres

Bermuda Grass Acres .

Cotton Acres 64.00 64.00 64.00 17.16 -

Grain Sorghum Acres . 133.00 133.00 120.35 112.00 112.00- 101.00 101.00 101.00 100.00

Peanuts Acres ) ) :

Wheat Acres
Irrigated Crops: ] ) ]

Bermuda Grass Acres 27.00 27.00 39.65 48.00 48.00 - 48,00 48.00 48.00 49.00

Grain Sorghum Acres 32.00 32.00 32.00 78.83 96.00 107.00 107.00 107.00 107.00

Peanuts Acres 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00
Livestock: : ) . :

Cows Head ’ ) o - :

Steers Head 88.50 88.50 110.65 125.25 125.25 125.25 129.71 167.25 170.69
Labor Used: : i i )

Operator Hrs. 1,156.84 1,192.86 1,225.30 1,309.93 1,327.47 1,339.48 1,361.20 1,487.65 1,494.51

Hired Hrs. . . : ) . 56.31 60.90
Annual Capital Used Dol. 9,518.65 9,584.89 11,150.13 12,208.04 ' '12,217.47 12,287.65 12,621.40 15,471.36 15,722.94
Crop Production: . ) : -

Alfalfa Ton :

Cotton Lint Cwt. 288.00 288.00 288.00 77.00

Cotton Seed Cwt. 460.80 - 460.80 460.80 -123.00

Grain Sorghum Cwt. . 4,474.00 4,634.00 4,406.20 6,551.08 7,392.00 7,788.00 7,788.00 7,788.00 7,756.51

Peanuts Cwt. 1,234.00 1,234.00 1,234.00 1,234.00 1,234.00 1,190.00 1,190.00 1,190.00 1,190.00

Wheat Bu.

1

Returns to land, operator's labor,; equipment capital, management and overhead.
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PROGRAMMED OPTIMUM ORGANIZATIONS FOR TYPICAL FARM IV, AT ALTERNATIVE LEVELS OF WATER SUPPLY

TABLE IX

Unit

Quantity

- Item Quantity Quantity Quantity Quanpity . Quantity Quantity Quantity Quantity
Irrigation Yater Supply A.~In. ' 450.00 468.00 792.00 819.00 855.00 °1,179,00 1,215.00 1,395.00
. Net Returns Dol. 16,187.80 -.20,970.21 21,028.58 =~ 22,003.41 22,083.89  '22,189.75 23,075.55 23,165.86 - 23,595.10
Dryland Crops: : _ . ' R ‘
Alfalfa Acres 57.00 57.00 54.00
Bermuda Grass Acres T - E ‘
Cotton. Acres 65.00 65.00 - 65.00° 65.00 . 65.00 65.00 - 65.00 65.00 65.00
Grain Sorghum Acres 235.00 235.00 235,00 232.00 229.00 - 223.00 169.00 ©.169.00 169.00
Peanuts .~ Acres 30.00 : S . ) : o oo :
Wheat ) Acres 3.00 3.00 6.00 -6.00 6.00 6.00 6.00 -
Irrigated Crops: ' ) :
~Alfalfa Acres
Bermuda Grass Acres 57.00 57.00 57.00 57.00 57.00 57.00
Grain Sorghum Acres ) 3.00 9.00 - 63.00 69,00 $9.00
‘Peanuts . Acres 30.00 30.00 30.00 30.00 30.00 30.00 © 30.00 30.00
Livestock: ' . :
Cows - Head . ' o .
Steers ) Head 64.00 64.00 69.00 - 164.00 164.00 - 164.00 164.00 164.00 164.00
‘Labor Used: ’ : : - )
Operator _Hrs. 1,125.96 . 1,170.75 1,180.26 1,371.47 1,374.80 1,374.80 1,374.80 1,377.02 © 1,443,862
Hired Hrs. 21.61 32.71 42.64 231.58 231.58 236.02 275.98 281.56 237.16
Annual Capital Used Dol. 7,818.85 - 8,260.97 8,645.29 15,209.49  15,237.87 15,277.02  15,555.39 15,547.04 15,637.94
Crop Production: ’ -
Alfalfa Ton 199.50 199.50 189.00
Cotton Lint Cwt. 292.50 292.50 - 292.50 292.50 292.50 292.50 292.50 292.50 292.50
Cotton Seed Cwt. 468.00 468.00 468.00 468.00 468.00 468.00 468.00 468.00 468.00
Grain Sorghum Cwt. 5,250.00 5,250.00 5,196.00 5,844,00 5,916.00 6,012.00 6,768.00 7,032.00 7,332.00
Peanuts Cwt. 600.00 1,140.00 1,140.00 1,140.00 1,140.00 1,140.00 1,140.00 1,140.00 1,140.00
Wheat Bu. 105.00 105.00 210.00 210.00 210.00 210.00 210.00

lReturns to land, operator's labor, equipment capital, management and overhead.
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TABLE IX (Continued)

Item Unit Quantity ‘Quantity Quantity _Quahtify " Quantity Quantity Quantity Quantity

Irrigation Yater Supply A,-In. 1,422,00 2,007.00 - 2,172.73 2,250.00 | 2,424.00 2,442.00 3,474.00 3,528.00
Net Returns - Dol. 23,652.12 24,784,00 - 25,026.16 25,123,87 25,231.24 25,296.59 25,494.33 25,503.07
Dryland Crops: ; - . ) . - )

Alfalfa Acres

Bermuda Grass - Acres

Cotton i Acres 65.00 - R ) ) : : ’

Grain Sorghum : Acres 166.00  ~ 166.00 © - 147.59 139.00 110.00 110.00 110.00 107.00

Peanuts Acres : . : . ’

‘Wheat Acres ;
Irrigated Crops:

Alfalfa ' Acres - . B . S 3.00

Bermuda Grass . Acres’ - 57.06 57.00 57.00 57.00 . 86.00 "~ 86.00 86.00 86.00

Grain Sorghum : ‘ Acres 72.00 - 137.00 ) 155.41 -~ 164.00 164.00 164.00 164.00 164.00

Peanuts - Acres " 30:00 30.00 - - - '30.00 30.00 30.00 : 30.00 - - - 30.00 30.00
Livestock: ) : : U o ' . :

Cows ’ Head . C ' .

Steers " Jdead 164.00 '164.00. 164.00 164.00 215.00 215.00 290.00 290.00
Labor Used: ’ ) : - :

Operator i . Hrs. 1,446.95 1,580.95 1,601.39 1,601.39 1,616.92 1,616.92 1,656.68 1,654.03

Hired Hrs. 237.16 211.81 211.81 221.34 335.57 337.79 621.38 622,99
Annual Capital Used Dol. 15,661.70 15,678.43 15,795.92 15,857.84 19,530.38 19,547.28 25,388.46 25,440,.52
Crop Production: o ) ' .

Alfalfa Ton-

Cotton Lint Cwt. 292,50

Cotton Seed Cwt. 468.00 o : 7

Grain Sorghum © Cwt. 7,422.00 10,607.00 11,269.92 11,579.00 11,057.00 11,081.00 11,081.00 11,009.00

Peanuts Cwt. 1,134.00 1,134.00 1.060.34 - 1,026.00 1,026.00 1,026.00 ©1,026.00 1,020.00

Wheat : : Bu. ) )

lReturns to land, operator's labor, equipment capital, management and overhead.
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TABLE X

PROGRAMMED OPTIMIM ORGANIZATIONS FOR TYPICAL FARM V, AT ALTERNATIVE LEVELS OF WATER SUPPLY

Quantity

Item Unit Quantity Quantity Quantity Quantity Quantity Quantity Quantity Quantity
Irrigation Yater Supply = A.-In. 705.00 879.00.  1,035.00 1,089.00 1,101.00 1,538.19 1,592.19 1,733.49
Net Returns Dol. - 25,745.41  32,991.09 33,549.63.  34,023.63 34,184.,78 . 34,219.12 35,369.31 35,504.70  35,855.45
Dryland Crops: :

Alfalfa Acres 86.00 86.00 57.00 31.00 22.00 20.00 20.00 20.00 28.58

Bermuda Grass Acres . ) )

Cotton Acres 133.00 133.00 133.00 133.00 - 133.00 133.00 133.00 133.00 133.00

Grain Sorghum Acres 357.00 357.00 357.00 331.00 331.00 331.00 282.42 273.42 260.58

Peanuts " Acres 47.00 . : ) )

Wheat Acres 26.00 26.00 26.00 26.00 26.00 17.42 -
Irrigated Crops: :

Alfalfa Acres :

Bermuda Grass Acres 29.00 55.00 64.00 66.00 66.00 66.00 57.42

Grain Sorghum Acres 48.58 57.58 79.00

Peanuts Acres 47.00 47.00 47.00 47.00 47.00 47.00 47.00 47.00
Livestock:

Cows Head )

Steers Head 87.00 87.00 137.00 183.00 198.00 202.00 202.00 202.00 187.00
Labor Used: ’

Operator Hrs. 1,196.41 1,265.97 1,344.63 1,441.67 1,466.09 1,471.51 1,525.43 1,525.43 1,517.17

Hired Hrs. 599.12 616.61 742.00 813.44 852.39 861.04 861.04 867.70 844.12
Annual Capital Dol. 12,065.87 12,758.53 16,250.00 . 19,570.27 20,669.89 20,909.87 21,369.41 21,428.13 20,534.64
Crop Production: : :

Alfalfa Ton 304.50 304.50 203.00 112.00 76.00 70.00 70.00 70.00 100.05

Cotton Lint Cwt. 598.50 598.50 - 598.50 598.50 598.50 598.50 598.50 598.50 598.50

Cotton Seed Cwt. 957.60 957.60 957.60 957.6C 957.60 957.60 957.60 957.60 957.60

Grain Sorghum Cwt. 8,304.00 8,304.00 8,836.00 8,358.00 8,520.00 8,544.00 9,709.84 9,853.84 10,522.53

Peanuts Cwt. 940.00 1,786.00 1,786.00 1,786.00 1,786.00 1,786.00 1,786.00 1,786.00 1,786.00

Wheat Bu. 910.00 910.00 910.00 910.00 910.00 609.53

lReturns to land,

operator's labor, equipment capital, management and overhead.
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TABLE X (Continued)

'Quéntity

Quantity

Item Unit . Quantity Quantity Quantity - . Quantity Quantity Quantity Quantity
Irrigation yater Supply A.~In. 1,785.00 = 2,025.00 2,181.00 2,199.00° 2,337.00 3,534.00 3,939.00  4,179.00 4,206.00
Net Returns . Dol. 35,975.04 36,501.21 . 36,823.04 = 36,851.30 37,052.81 . 38,662.57 -39,032.93 39,192.55 39,206.12
Dryland Crops: : ' : ' . _ T o '
Alfalfa o Acres .20.00
Bermuda Grass Acres ) : o
Cotton . Acres - 133.00 133.00 "133.00 133.00 - 133.00 . ‘ S : : C
Grain Sorghum Acres . '252.00 232.00 232.00 230,00 . "230.00 230.00 '185.00 - 145.00 - 145.00
Peanuts Acres . . ' : ' :
Wheat Acres 26.00 26.00
Irrigated Crops: - )
Alfalfa ’ .-Acres . : . -
Bermuda Grass " Acres 66.00 86.00 86.00 86.00 86.00 86.00 - - 86.00- 126.00 126.00
Grain Sorghum Acres 79.00 99.00 -~ 125.00 127.00 127.00 260.00 305.00 305.00 305.00
. Peanuts -Acres 47.00 47.00 47.00 47.00 “47.00 47.00 47.00 - 47.00- 47.00.
Livestock: i : . :
Cows Head . - ' ) - ) .
- Steers Head 202.00 237.00 237.00 $237.00 237.00 237.00 237.00 307.00 307.00
Labor Used: ' :
Operator Hrs. 1,525.43 1,544.68 1,544.68 1,544.68 1,544.68 1,544.68 1,544.68 1,583.18 1,583.18
Hired . ‘Hrs. 891.48 1,027.83 1,061.63 1,063.85 1,080.87 1,215.20 1,265.15 1,405.61 1,408.94
Annual Capital Dol. 21,648.63 . 24,221.59  24,192.60  24,210.11 24,318.09 24,491.99 24,816.56 29,869.30 29,894.66
Crop Production -
Alfalfa Ton 70.00
Cotton Lint - Cwt. 598.50 598.50 598.50 598.50 598.50
Cotton Seed Cwt. 957.60 957.60 957.60 957.60 957.60 ’
Grain Sorghum Cwt., 10,368.00 10,888.00 . 12,032.00 12,092.00 12,322.00 18,839.00 20,459.00 19,739.00 ' 19,775.00
Peanuts Cwt. 1,786.00 1,786.00 1,786.00 1,782.00 1,782.00 1,782.00 1,602.00 1,602.00 1,602.00
Wheat Bu. 910.00 910.00

1Returns to land, operator's labor, equipment capital, management and overhead.
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dryland grain sorghum, aﬂd‘steers on'nativé range and bermuda grass.
One exception is that farm I does not have any dryland éorghumo A
second exception is thatvthe organizafion df typical farm IV contains
three acres of irrigated alfalfa., When water is no longer in short
supply, each of the irrigated crops comes in at the high rate of water
application,» It is interesting to observe'the similérities, in terms
of activities contéined; betweén ﬁhé thimum programs of the various
farms. The differencés are, of céurse$ dictated by the relative pro-
portions of.thé bééic‘acreagekallotmenfs, and the relative amounts of
the'different.soils which each typical farm has.

Tables XI through Xv ﬁelp'to explain why the chénges in organiza-
tion take place at the vafious water levels. Tables XI through XV
presént the programmed bpfimum cropland uses and optimum levels of
watef ﬁse per acre for the five typical farms at alternative levels of
water supply; Undér dr&iand.conditions éotton and peanuts enter the
optimum solutionufof all five typicél farms at the full allotment
level, With no ifrigatioﬁ water available, the high producing Lb soils
are used to'prodﬁce primarily cqtton, and the Sb soils in producing
peanuts. The reﬁaining‘soils are taken Ey grain sbrghum, bermuda
grass, wheat,‘énd alfélfa prodﬁction. The conserving base acreage is
satisfied with production of alfalfa or befmuda_grass,

Peanuté 1s-the first crop to be irrigated in all farm situations.
Typical farm I uses the initial 72 acre~inches of irrigation water to
irrigate the peanut allotment at the intermediate level of water appli-
qation. Typical farm II utilizes the initial 108 acre_inches of
irrigation water tO‘irrigate part ofAthevpeanﬁt allotment at the high

rate. Typical farm III uses the first 216 acre~inches of water to



TABLE XI

PROGRAMMED OPTIMUM CROPLAND ORGANIZATIONS FCR TYPICAL FARM I, AT ALTERNATIVE LEVELS OF WATER SUPPLY

Water

. Productivity - .

Item Class Level Unit Quantity = Quantity - Quantity - Quantity . Quantity =~ Quantity = Quantity Quantity  Quantity
Irrigation Water Supply A.~In. ©72.00 90.00 108.00 ~ ~219.00 321.00 567.00 837.00 1,251.00
Crops: . : . . :

Alfalfa : Lb Dryland Acres 11.00 -11.00 11.00 8.00-

Bermuda Grass Sd 18" Acres : o 19.00
"Bermuda Grass Lc 18" Acres 4.00

Bermuda Grass Ld 6" Acres 3.00 11.00 11.00 18.00

Bermuda Grass Ld 18" Acres . : . 18.00 18.00

Cotton Lb Dryland Acres 17.00 17.00 17.00 17.00 17.00 17.00 :

Grain Sorghum Sb Dryland Acres 7.00 7.00 7.00 7.00 : :

Grain Sorghum Sb 9" Acres . : 7.00 7.00 7.00 13.00 13.00

Grain Sorghum Ssd Dryland Acres ©25.00 25.00 - 25,00 25.00 25.00 25.00. 25.00 19.00 :

Grain Sorghum Lb Dryland Acres 8.00

Grain Sorghum Lb 6" Acres o 17.00

Grain Sorghum Lb 9" Acres 34.00 34.00 34,00

Grain Sorghum Le Dryland Acres 4.00 4.00 4.00 4.00 - 4.00 4,00 4.00 4.00

Grain Sorghum Id . Dryland Acres 18.00 18.00 18.00 15.00 7.00 7.00

Peanuts Sb Dryland Acres 6.00 -

Peanuts Sb 12" Acres 6.00

Peanuts Sb 15" Acres 6.00 6.00 6.00 6.00 6.00

Peanuts Sd 15" Acres ) 6.00 6.00

Wheat Lb Dryland Acres 6.00 6.00 6.00 9.00 9.00
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TABLE XII

PROGRAMMED OPTIMUM CROPLAND ORGANIZATICONS FOR TYPICAL FARM II, AT ALTERNATIVE LEVELS OF WATER SUPPLY

Productivity Water ' Quan~ - Quan- - Quan-— Quan~- Quan- Quan~ Quan- Quan- Quan~ Quan~

Item . Class Level Unit tity tity tity tity tity tity = tity - tity tity tity
Irrigation Water Supply - A.-In, 108 348 729 1,173 1,353 2,073. 2,199 2,315 =@ 2,423
Crops: ) : . . .

Bermuda Grass ‘ Sd - 18" Acres . : : o : 6 12
Bermuda Grass Lc 18" ‘Acres ’ : . ] : .7 7 7
Bermuda Grass Ld Dryland Acres 49 49 T 49 ’ :
Bermuda Grass Ld 6" Acres o . 49 60 - 60 .
Bermuda Grass Ld 18" Acres e : 60 - 60 60 60
Cotton ] Lb Dryland " Acres’ 42 33 33 42 C
Grain Sorghum Sb g" Acres ’ T : ) 20 20 20 20 20
' Grain Sorghum sd Dryland Acres 64 73 73 64 64 44 44 44 38 32
Grain Sorghum Lb 9" Acres : : 42 42 42 .42 42 42
Grain Sorghum Lc Dryland Acres 7 7 7 7 7 -7 7 ’
Grain Sorghum Ld Dryland Acres 11 11 11 11
Peanuts Sb Dryland Acres 20 20 :
- Peanuts Sb 12" Acres 20
Peanuts Sb 15" Acres T . 20 20
Peanuts Sd Dryland Acres 9
Peanuts Sd 15" Acres ) 9 9 29 29 29 29 29
Peanuts Lb 2" __Acres 9 9
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TABLE XIII

PROGRAMMED OPTIMUM CROPLAND ORGANIZATIONS FOR TYPICAL FARM 111,
AT ALTERNATIVE LEVELS OF WATER SUPPLY

' Quan- -

Quan- .

: Productivity Water Quan- Quan- Quan- Quan- Quan- Quan- Quan~-
Item Class Level Unit tity Ctity tity tity - tity tity tity - tity tity
Irrigation Water Supply A.-In: 216 - 288 - 420 477 510 639 687 735
Crops: ) ’ - )
Alfalfa Lb Dryland Acres 27 8 8 8 27 27. 8
Bermuda Grass Lc 18" Acres : .
Bermuda Grass Ld Dryland Acres 19 19 . 19
Bermuda Grass Ld 6" Acres : 19 27 27
Bermuda Grass ‘14 18" Acres’ . } B )
Cotton b Dryland Acres 64 64 64 64 64 64 64 64 64
Grain Sorghum Sb N Acres ) o
Grain Sorghum sd Dryland Acres 90 114 114 114 95 95 114 114 114
Grain Sorghum Lb 6" Acres’ : 8
Grain Sorghum Lb 9" ‘Acres .
Grain Sorghum Lc Dryland Acres 22 22- 22 22 22 22 22 22 22
Grain Sorghum Ld Dryland Acres 48 29 29 29 48 48 - 29 21 21
Peanuts Sb Dryland Acres 11 11 11 ’
Peanuts Sb 12" Acres 11 11
Peanuts Sb 15" Acres ' ' 11 11 11 11
Peanuts Sd Dryland Acres 24
Peanuts Sd 15" Acres 19 19
Peanuts b 9" Acres 24
Peanuts Lb 12v Acres 24 24 5 5
Peanuts 1b’ 15" Acres : 24 24 24
Wheat Lb Dryland Acres 5 8
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TABLE XIII (Continued)

Productivity. Water ',,_Quéh- Quan- - Quén— Quan- - ‘Quan~ Quan—' Quan-~ Quan- Quan-

Item . . Class Level Unit tity tity tity ©tity tity CLtity tity tity tity
Irrigation Water Supply - . A.-In. 879 . 975 1,051 . 1,523 1,677 . 1,776 1,837 2,352 2,376
Crops: ! _ . g _ S - . o o _ ) T

. Alfalfa o 1b Dryland ‘Acres’ o _ v
" Bermuda Grass: - Le 18" Acres T : S : S . s 1
Bermuda Grass- ) - Ld Dryland Acres : . ' o o o
 Bermuda Grass . o Ld 6" Acres 27 27 . - 40 . 48 48 - 48 43
Bermuda Grass - - Ld 18" "~ Acres : L : v ' 5 48 48
Cotton : Lb Dryland - Acres 64 - 64 64 17 o o . D
Grain Sorghum - . Sb : 9". . Acres . ) - L S 11+ 11 11 11
Grain Sorghum- S sd : Dryland Acres 90 . 90 90 - 90 .. 90 79 .79 79 79"
Grain Sorghum . Lb 6" Acren 32 P
Grain Sorghum: _ Lb 9" Acres 32 32 79 . - 96 . 96 96 96 96
Grain Sorghum Lc- Dryland Acres 22 22 22 22 22 T22 . 22 22 ©21
Grain Sorghum Ld ~ Dryland Acres 21 21 .8 . :
Peanuts . -Sb Dryland Acres :
Peanuts : : Sb 12" Acres _
Peanuts ] Sb 15" - Acres. 11 11 11 11 11
Peanuts sd Dryland Acres : . C
Peanuts : sd 15" Acres 24 24 24 24 24 35 35 35 35
Peanuts . Lb 9" Acres i
Peanuts ' Lb 12" Acres
Peanuts o Lb 15" Acres
Wheat Lb Dryland Acres
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TABLE XIV = .

PROGRAMMED OPTIMUM CROPLAND ORGANIZATION FOR TYPICAL FARM IV,
AT ALTERNATIVE LEVELS OF WATER SUPPLY :

Productivity Water Quan- - Quan-'  Quan- ~Quan- Quan- Quan- = Quan-— Quan— Quan-
Item Class . Level Unit tity tity tity tity = .. tity tity - tity tity. tity
Irrigation Water Supply A.~-In. 450 468 792 819 855 . 1,179 1,215 1,395
Crops: o - . ' : : - : ’ :
Alfalfa Sc 18" Acres ,
Alfalfa , -Lb Pryland® _Acres .57 57 54 ] S
Bermuda Grass Ld’ 6" Acres 3 57 57° 57- - 57 57 57
Bermuda Grass Ld 18" Acres : ] . : - o
Cotton “Lb Dryland - Acres 65 65 65 65 65 65 65 65 65.
Grain Sorghum Sb . Dryland  Acres 3 3 3 3 ’ . V
Grain Sorghum Sb : " Acres v ’ 3 3 3 3 3
Grain Sorghum Se Dryland ~Acres 3 3 3 3 3 3 3 3 3
Grain Sorghum 8d Dryland ~ Acres’ 121 121 121 121 121 121 121 121 121
Grain Sorghum La Dryland -Acres 6 ) ) 6 6 .
Grain Sorghum La 6" Acres 6 6 6 6
Grain Sorghum La . g Acres
Grain Sorghum Lb Dryland Acres 54 54 54 .
Grain Sorghum Lb 6" Acres 54 60
Grain Sorghum Lb g" Acres 60
. Grain Sorghum ~Le Dryland - Acres 16 16 16 16 16 16 16 16 16
Grain Sorghum Ld -Dryland -Acres 86 86 83 29 29 29 29 29 29
Peanuts Sb Dryland - Acres 30 . _
Peanuts Sb 15" Acres 30 30 30 30 30 30 30 30
Peanuts Sc - 15" Acres
Peanuts sd 15" . Acres '
Wheat Lb Dryland Acres 3 3 6 6 6 6 6




TABLE XIV (Continued)

. Productivity Water Quan~ “'Quan- . Quan- Quan-— Quan- Quan- Quan- Quan-~-
Item Class. Level ‘Unit tity tity tity - tity tity tity tity tity

Irrigation Water Supply A.~In. 1,422 2,007 - - 2,173 2,250 2,424 2,442 3,474 3,528
Crops: o ) . . ‘

Alfalfa Sc 18" - Acres 3

Alfalfa Lb -Dryland Acres . :

Bermuda Grass Ld : 6" - - Acres 57 57 57 57 86 86

Bermuda Grass 1d 18" Acres - . 86 86

Cotton Lb Dryland  Acres 65 - )

Grain Sorghum Sb Dryland = Acres . - :

Grain Sorghum Sb 9" Acres 6 6 24 33 33 33 33 33

Grain Sorghum Sc -, Dryland ' Acres ’ : :

Grain Sorghum sd Dryland Acres 121 121 103 94 94 94 94 91

Grain Sorghum La Dryland  Acres :

Grain Sorghum La 6" Acres 6 6 6 6 6 6 6

Grain Sorghum La 9" --Acres ) 6

Grain Sorghum Lb Dryland Acres

Grain Sorghum Lb 6" Acres . .

Grain Sorghum Lb 9" Acres 60 125 125 125 -125 125 125 125

Grain Sorghum Lc Dryland Acres 16 16 16 16 16 16 16 16

Grain Sorghum Ld Dryland  Acres 29 29 29 29

Peanuts Sb Dryland  Acres

Peanuts Sb 15" Acres 27 27 8.59

Peanuts Sc 15" Acres 3 3 3 3 3 3 3

Peanuts sd 15" . Acres 18.41 27 27 27 27 30

Wheat Lb Dryland Acres
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TARLE XV

PROGRAMMED OPTIMUM CROPLAND ORGANIZATION FOR TYPICAL FARM V,

AT ALTERNATIVE LEVELS CF WATER SUPPLY

Qu;'m-

Productivity Water Quan~- Quan- Quan~ ‘Quan- - 2 Quan~ ' Quan- Quan- Quan-
Item -Class Level Unit  tity ‘tity tity tity tity tity tity tity tity

Irrigation Water Supply A.-In. 705 879 1,035 1,089 1,101 1,538 1,592 1,733
Crops: : ) o :

Alfalfa Sb Dryland Acres 29 29

"Alfalfa Sc Dryland  Acres 2 2 2 2 T2 2 2

Alfalfa La Dryland  Acres 9 9 9 9. : '

Alfalfa - Lb Dryland Acres 46 46 46 20 .20 20 20 20 29

Bermuda Grass id 6" ° Acres : : 29 55 64 66 66 66 57

Cotton Lb Dryland Acres 133 . 133 133 133 133 133 133 133 133

Grain Sorghum’ sb " Dryland  Acres 41 (41 70 ~70 70 70 21 21 '

Grain Sorghum Sb 9" Acres ) 49 49 70

Grain Sorghum Sc Dryland Acres - o ] : 2 2

- Grain Sorghum Sd Dryland  Acres 178 178 178 178 178 178 178 178 178

Grain Sorghum La Dryland Acres - 9 9 9

Grain Sorghum La 6" Acres 9 9

Grain Sorghum La 9v Acres -

Grain Sorghum. Lb 6" Acres

Grain Scrghum Lb 9" Acres .

Grain Sorghum Lc Dryland Acres 12 .12 12 12 - 12 12 12 12 12

Grain Sorghum Ld Dryland Acres 126 126 97 71 62 60 60 60 69

Peanuts Sb Dryland Acres 47 .

Peanuts Sb 15" Acres 47 47 47 47 . 47 47 47 47

Peanuts Sc 15" Acres

Peanuts sd 15" Acres .

Wheat Lb Dryland  Acres 26 26 - 26 26 26 17
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TABLE XV (Continued)

Water

Qhan-

Quan~

) Quan— )

Quan-

Productivity Quan- Quan- = Quan- Quan- Quan-
Item Class Level - Unit  tity tity tity tity tity - tity tity tity . tity
Irrigation Water Supply A.~In. 1,785 2,025 . 2,181 . 2,199 . 2,337 3,534 3,939 4,179 4,206
Crops:. - - -. , R ' R
Alfalfa Sb . Dryland - Acres
Alfalfa Sc Dryland Acres
Alfalfa La Dryland - Acres .
Alfalfa . Lb Dryland Acres - 20 - ] S S .
Bermuda Grass .Ld 6" Acres 66 86 86 86 86 86 86 126 126
.. Cotton Lb Dryland . Acres 133 133 ©.133 . 133 . - 133 S : :
Grain Sorghum 'Sb’ Dryland Acres : - ' = L .
Grain Sorghum Sb 9" Acres 70 70 70 72 720 72 117 117 117
Grain Sorghum - Sc. Dryland Acres - 2 2 2 : : B : )
Grain Sorghum Sd Dryland Acres 178 178 178 © 178 178 178 133 133 133
. Grain Sorghum. . La Dryland Acres ' S . . :
Grain Sorghum La 6" Acres 9 9 9 -9 9 9. . 9 9
Grain Sorghum La 9" Acres i : -9
. Grain Sorghum Lb 6" Acres 20 46 46
Grain Sorghun Lb 9" Acres 46 - 179 179 179 179
Grain Sorghum Le Dryland Acres 12 12 12 12 12 12 12 12 12
Grain Sorghum Ld Dryland  Acres 60 40 40 40 40 40 40
Peanuts Sb Dryland Acres : -
Peanuts Sb 15" . Acres 47 47 47 45 .45 45
Peanuts Sc 15" Acres 2 2 2 2 2 2
Peanuts sd 15" Acres i 45 45 45
Wheat Lb Dryland Acres 26 26
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irrigaté the peanut aliotment ét the low rate of water application,
Typilcal farm IV usés the initial 450 acre-inches of irrigation water to
irrigate the peanut allotmenfzat:fhé high rate. And, typlcal farm V
utilizes the first 705'a§re—iﬁches of-watef.to irrigate the peanut
allotmentvat‘the’high raté of water application (Tébles XI-XV),

There ére three possiblé‘adJﬁStmenté toka-change in water supply:
a change in total"acreage irriéatedjba change in acreage of crops with
differiﬁg water réquirémentsé and a change in rate of application to
existing crops. For ail‘fiﬁe'typical'farmé it is more profitable to
irrigate féwef aéfes at‘thé highest level and plént the remginder of
allotmen§vto‘dfyland_peanuts than_ﬁb irrigate more acres at a lower
level, -Ohly after the.péénﬁt allptménf;ﬁas been irrigated at the high
raté of water appliéation5‘éoiother crops entérithe solutions as
irrigated‘élternatives{ - | o

_The Second crop fo'5e irrigatéd“Withifhé'limited amount of water
is bermuda'grass.‘:When the amount of irrigation water availabvle to
typical farﬁ I1is inc?eased_to:lO8:écréeinéheS, irrigated bermuda‘grass
enters the optimum‘organizéfioﬁ (Table XI). With the third increment
of irrigation wafér, typicai.férm II has more water than is necessary
to irrigéte the peanutyallotmentvat the high rate and Lo écres of
bermuda grass are irrigated_at fhe‘low rate of watér application (Table
XII>D‘ Typical_fafm‘III dispose$ of enoﬁgh wéter to irrigate the peanut
alléfment aﬁ fhe high.rafe"ofvappiication with the sixth increment of
water, the extra Watér is used to ifrigate 19 acrés of bermuda grass at
the low fatg of water aﬁplicafion (Table XIII). Typical farm IV has
enough watér to irfigate the peanut allotment with the first Increment

of water; the second increment is used to irrigate 2Z acres of bermuda



.
e

grass (Table XIV). With the first increment of irrigation water,
typical,fgrm V has enough water to irrigate the peanut alletment at the
high rate of.Watér application; the second increment is used to irri-
gate 29 acres of bermuda grass (Table XV).

The third crop to be irrigated is grain sorghum. In general,
after the peanut acreage is irrigated at the high rate of water appli=-
cation, the next increments of water are used, first, to increase the
irrigated acreage of bermuda grass, up to the minimum level of the con-
serving base acreage plus the éotton diversion acreage, and then to
irrigate grain sorghum at the high rate of water application.

When the supply of'water is very iimiting, cotton production enters
the optimum solutions of all five typibal farms at the level of the
allotment. When irfigation water is less 1imiting, cotton is substi-
tuted for irrigated grain sorghum production at the high rate of water
application. |

No generalvpatterh 1s present with respect to wheat production,
which is programmed ohly as.a dr&land‘alternafive. When no irrigation
water is avallable, wheat enters the optimum solutions of typical farms
I, IIT, and V., When sufficiént.irrigation water is available, wheat is
replacea by irrigatéd grain“sofghum_production in the typical farm or-
ganizations which were previously producing wheat. It should be noted
that wheat certificate payménfs were included on @Z per cent of the

vield of each acre., The program did not consider the possibility of

D

planting only 42 per cent of the allotment and receiving the full
certificate payments for which the farm is eligible. The organizations
obtained may have contained some wheat if this option had been

considered,



At the high levels of water supply, there is a switch of peanut
productidﬁ from' the relatively high producing Sb soils to the less
productive Sd soils. Peanuts are replaced by grain sorghum irrigated

at the high rate of water application on the 8, soills., In fact, when

b
water is no longer a limiting factor, the entire peanut enterprise 1is
confined to the Sd soils'irrigated.at the.high rate of water application
| for all typical farms. The programming resulls indicate that to obtaln
maximum pfofits,.when‘water‘is nbt a limiting factor, farmers should

use the high yielding-Lb andvsg sbils 1p producing grain sorghum, . How-
evér, when water is véryvlimiting the highest feturns should be obtained
by allocéting the best soils to peanut prqduction,v These results sug-
gest ﬁhat, in fact, farmers in the area‘aré doing the right thing
because; undéf very iimiting,wéter‘supﬁiieé,vtﬁey are actually.u51ng_
the best sanay séiis’forapeanut prdduction..»

At thé-high leveié df-watérVSupply”all.the Ld’soils are used in
bermuda grass productibn aﬁ fhe high rate of water application (Table
X-XV), This 1s.especiélly tfue when Watér is not a 1imiting factor.

The land use pattern 1s‘genéraliy determined by the proporfions of
the different soilé which the’fypical farms have, as well asvby the
basic acreaée allotmehts:df.peanufs, cotton,,wheat,:and conservation
base. In general, for any particular farm, under dryland conditidns or

very limiting supplies Qf,water; the 8. soils would be used primarily

b

in peanut production.” The L  soils would be used on cotton production

b

first, and then on alfalfa or wheat production. The other soils would
be taken by graln sorghum or bermuda grass productlon. As pointed out
previously, at the high levels of 1fr1gationvwater supply, or when

water 1s not a limiting factor, peaﬁut_production is confined to the Sd



solls and bermuds grass to the Ld soils, The remaining soils are
generally used on grain sorghum production,

When watef is less limiting, only three crops remain in the opti-
mum solutions: péanuts, bermuda grass, and grain sorghum at the high
rate of water.application in all typical farms, and dryland grain
sorghum in four of them, The only exception to this occurs when three
acres of irrigated alfalfa. enter the‘optimum splution of typlcal farm

IV when water is unlimiting,

Changes in Resource Requirements and Income -

Tables VI through X also summérize.the levels of labor and annual
capltal required by-tﬁevoptimum éfdgraﬁé‘at the‘different levelsvof
farm water supply. .Both labor reQuirements and annual capital used
increase for all‘typical‘farms With;fhé ihcrease'in use of irrigation
water, For typicai farm I, the‘use of éperator labor more than doubles
from no irrigation to irrigation with an unlimited water supply, but it
i1s not necessary to ﬁire laborn' For typical farm II, operator labor
for full irrigation is mofe‘than double the amount required for the
optimum dryland organization, and it is necessdry to hire 22.46 hours.

Utilizing additional'operatér labor is sufficient to irrigate
typical farm III for.most'levels of water supply. Only when Irrigation
water is almost unlimiting or unlimiting 1s it necessary to hire addi-
tional labor. With a supply of irrigation water of 2,252 acre inches,
it is necessary to hire 56.7%1 hours of labor in the August-September
period, Whén water is unlimiting it is necessary to hire 60.90 hours
of additional labor in»the same months.v Typical farms IV and V require

hired labor in addition to the‘avaiiable operator labor for all levels
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of‘water supply, as well as under dryland conditions, even though the
total annual,qperétgr lakor supply is ﬁot completely utilized., Typical
farm IV ﬁsésb?l,6l hours of>hired labor under dryland conditions, and
6??999 houfs;at_full ifrigation. The optimuﬁvorganization of typical
farm V réquires hiring 599.12 hours of labor under dryland conditions
and 1;408;94 at full irrigation,
The 1nérééée in annual'capital used 1s significant for all five

vtypical farﬁs as the supply of irrigation water increases.b Percentage~-
wise, the incréasesbin énnﬁal capital requirements are lower for the
largef farms than for'the'sha1ler ones; Obviouély, the absclute in-
creases are greatef for the larger farms (Tables VI-X). This arises
béééusé it is»relatively ﬁore_expensiVe‘for the smaller farms to
introauce irfiga#ibnp The programming'fQSUlts also indicate that for
gréater supp11es ofvifrigatioh,w§ter, fherevisva highef demandvfor
othér prodﬁctivéfinﬁuﬁs like seed and‘fertilizerss

The ingreaéeS'in net réfqrms Which résult,from thé changes in the
sﬁpply of irrigation wétér arébpreseﬁted in Tablés VI through X, Net
returns increase with‘each additioﬁal increment of water for all typical
farmé, vThese'fngres ShOW‘thQ.ﬂet feturné to land, operator's labof9
equipﬁent'Capiﬁalg management'and overhead‘éssociatedeith a given

level of irrigation development.

“Water Vélues !

As discussed in Chapter II, the simplex linear programming model
provides éstimates,of the marginal value products of limiting resources
as a by-product bf getting an optimum solution,  These marginal value

products represent the amount by which total revenue would decrease if
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the availability of the resource were decreased by one unit, or the
amount by which total revenue would increase 1T the availability of the
resource were increased by one unit, all other conditions remaining
constant, Marginal value products indicate possible gains»in income
through‘acquisitions of scarce or limiting resources. These marginal
value produéts represent the‘maximum'price a Tarmer can afford to pay
for an additional acreQindh of irrigatién water,

Figure 2 debiéts the‘marginal valﬁe vroducts of irrigation water
obtained-using,ﬁariable resource programming. Thése values are shown
for all ieveis of water supply for which an optimum organization is
determined. Integration from zero to a'given level of water supply
indicates the totai increase in‘incomé that would,result from using that
particuiar’émount ofvwater.'_If‘the’valpe of this integral is greater
thaﬁ the annualvfixed7éosts of “the irrigation equibment9 it would be
profitéble fo irrigafe at that particular level.

The‘problem handied by linéar progfamming is one of how to maxi-
mize income from a given set of résources. The optimum solution that
the model chooses is not necessarily one that yields the highest return
to anyvoné factor, but one that makes the most efficient use of all the
Tixed resources and yields the maximum returns subjeci tc the limita-
tions impdséd by these resources. As the supply of any of the fixed
resources chaﬁges, the bptimum solution will tend %fc change. As
‘pointed out previously, the values graphically depicted in Figure 2 in-
dicate how much an additional acre-inch of water, used in combination
with the other resources, would increase total returns.

Typical ferm I shOWS'a’valﬁe.of $11.67 per acre-inch for the first

72 acre-inches of irrigation wabter. This amount cf water is enough to
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irrigate the peanut allotment at the intermediate rate of water appli-
cation. Beyond this level, the marginal values of water for this farm
are much lower, The amount of 1,251 acre-inches of water iIs all that
can be profitably used by typical farm I and the value per acre-inch is
zero for additional water. Typical farm II displays higher marginal
values for waterjlat all‘leﬁels of water supply, than typical farm I.
Typical farm IT hés a marginal value per acre-inch of irrigation water
of $17.19 for the first gere-inches of water. When this farm disposes
of 729 acre~inches of water, it has as much as is necessary to irrigate
the peanﬁt allotment at the high rate of water application and the
mafginal value of the following acre-inch drops to $4,.66. Beyond 2,423
acre~inches, water 1s no longer 1imifing for typical farm II and its
valué declines to zero.

Typicél farm III exhibitS'ﬁhe highest marginal value per acre=inch
for the first lncrements of water. This indicates that this farm can

utilize limited amounts of water more efficiently than any other farm.

-

-

The value of water for this farm is $1%2.82 from zarc to 216 acre-inches
of irrigation water, drops Lo $11.89 when the peanut ailotment has been

ter application, and falls to

i

irrigated at the intermediate lewel of wa

$4.50 when the peanut allotment has been irrigated at the high rate.

3

0

[

With.a vwater level of 2,%75 ac'r*e‘f-é:‘tlrlclbles.3 water 4s no longer in shor
supply for this farm, and the marginal value of water drops to zero,
Both typical farms IV and V sﬁbw.smailer Initial marginal values
per acre-inch than either typical farm II or IIZ. However, for higher
levels of water supply, this situation is reversed. The value of water

from zero to 450 acre-inches is $11.84 for typical farm IV, This amcunt

of water irrigates the peanut allotment of this farm., Farm IV cannot
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increase net returns by utilizing more than 2,528 acre=inches per year.
From zero to 705 acre-inches, water is wdrth $11.49 to typical farm V.
Beyond this amount, additidnal.water increases net returns by only $5.43
per acre-inch up to 879 acre inches. When typical_farm V receives

4,206 acre-inches, all that can.be'profitably irrigated isvbeing irrie-
gated'ahd thé mérginai value of irrigation wéter-drops to zero.

The felationships depicted by the curves of Figure 2 are somewhat
restrictive, in the sense.that they are applicable only to farms of the
type cqnsidefed.in this stufd.y.,"_Fch-ther’more.j these relationships are
normative In nature indicating what the farmer should do to maximize
profits rather than What he will do, However, it is expected that in
the long run farmefs will tehd to adjust to what the analysis indicatesb

“they should do, if they want to remaln in business.

Average and_Quasi Marginal Réturns

Farmers are_generally more famillar with the concepts of average
and marginal returns than with the marginal value product concept: thus,
it i1s perhaps more practical>to analyze the changes in income, at
alternafive water sﬁpplies in terms of average and marginal returns per
acre-inch of irrigation watefo

Marginal return (or marginal revenue) of & given resource is the

change in the firm's total returns resulting from a one-unit change in
the use of the resource. For purposes of this study, quasi marginal

returns of irrigation water are defined as =dditionzl returns per acre-

P
-

o3

Inch resulting from a certain increase in the gquantity of irrigatio

o LU

water used, More specifically, the guasi marginal returns are computed

by dividing the increase in net returns from cone level of irrigation
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to the next, by the respective increase in Iirrigation water used,
Table XVI shows the average and guasi marginal returns per acre-

2.

inch of water by farm type and levels of water use. Both the average

and quasi marginal returns are greater for fhe first 1evei of irriga-
tion water thanvforvthevsucceeding lévels for all typical farms. For
typical farm I, the first level Irrigates the six acres of peanut
allotment, aﬁd increases.@et income by $11.67 per'acreainch of water,
Fdr_typical.farm II9 the first level irrigates nine acres of the
peanut allotment and increases ﬁet returns by $13.21 per acre inch of
water, For typicai‘farm ITI, the firsf level irrigates 24 acres of the
peanut,a¢lot@entiand iﬁcreases net returns by $12.52 per acre-inch of
water, For typical fafm IV; the first level irrigates the 20 acres of
peénut allotment ahd iﬁcreases net returns by $10.63. And, for typical
farm V the first level irrigates the 47 acres of peanut allotment and
increaées ne£;réturns byiﬁlOOQS'péfnacre inch of water,

Typiéal farms II and IIT have the highést average reburns per acre-
inch for the second leﬁels of irrigation water, These two are the only

farms for which the first level of wabter is not sufficient to irrigate

peanut allotment is the main determinant of tThe magnitude of the aver-

age returns., Typical farms II and III displsy the highest welues of

b5
U]

guasi marginal returns for successive Increments of water. This
explained by the fact that these itwo farms have the highest peanub

allotments in proportion:to Parm size,

The average returns Indicate the average value of an acre~inch of

1]

water to the farm at a given level of irrigation development, The

marginal returns and the marginal walue product per acre-inch of’
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AVERAGE AND QUASI MARGINAL RETURNS™ PER ACRE INCH OF WATER BY

TABLE XVI

FARM TYPE AT SPECIFIED LEVELS OF WATER USE

Farm Type and Water Level

Average Returns

Quasi Marginal Return52

Typical Farm I

72.00

90.00
108,00
219,00
321,00

567.00

8%7,00
~1,251.00

Typical Farm IT

108.00
248,00
729,00

-1,172.00
1,35%.00
2,07%,00
2,199.00
2,215.00
2,42%,00

Typical Farm TII

215,00
588,00
Lop 00
L7700
510,00
=9 .00
7,00
5,00
5,00
9,00 -
22,00
07T T0
1,766.00
1,837,00
2,252,00
2,276.,00
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TABLE XVI (Continued)

~

Farm Type and Water Level Average Returns Quasi Marginal ReturnsZ

Typical Farm IV

450,00 . 10.6% 10.63

468,00 10,2k Z.2k

792.00 7.k %,00

819.00 ORETRCRE - 7.20 2.98

855,00 7,02 2,94
1,179.00 5,84 2.73
1,215,00 5.74 2.51
1,795.00 5.7%1 2,38
1,422,00 : 5.25 2,11
2,007.00 ‘ ' - k28 1.93
2,172,00 k,o7 1.46
2,250.00 2,97 1.26
2,424 ,00 - 2.75 .90
2,442,00 2.7% .85
2,474 .00 2,68 .19
z,528.00 ‘ 2,64 .16

Typical Farm V ‘ :

705,00 10,28 10,28

879,00 . 8,88 2.21
1,025.00 8.00 3,0k
1,089,00 ‘ 7,65 : 2.98
1,201,00 : 7.70 2.86
1,538.00 6.26 2.63
1,592,00 ‘ 6.12 ‘ 2,51
1,722,00 5,8% 2,48
1,785%,00 5.7% 2+32
2,025,00 5.23 2,19
2,181,00 5,08 2.06
2,199.00 5.0% 1.57
2,227.00 - L.83 1.46
7z, 52k, 00 'Z,65 1.3k
Z,929.00 .57 .91
L,179.00 3,02 .66
4,206,00 2,20 50

4
“Above variable costs of pumping the water,

2 ‘ N .

The figures in this column are obtained by dividing the increase
in net returns from one level of irrigation to the next, by the
respective iricrease in irrigation water used,
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irrigation water are conceptuallyvthe;same and indicate how much an
additionalvacre;inchvof.irrigation water‘is worth to‘the farm. The
quasi marginaljreturns presented in Table XVI are average values over'a
‘range or interval; 'Thatvis,dthe quasl marginal returns are compnted
-for a Wider range.than the marginal valne'prodncts. This explains the
slight differences between tne marginal‘valne products and the quasi

marginal'returnS’at_comparablevlevels'ofiirrigation~water use,
Aggregate Primary Impact of‘Irrigation DeVelopment

The first.task in attempting'to deterwinelthe aggregate primary
impact of irrigation development 1s to estimate the potential supply of
irrigation water. Second this aggregate supply of water 1s allocated
to the individual farams, Third,’the over-all potential primary effects

are determined,

Potential Supply of Irrigation‘water.

The water stored in'tne‘sediment.p001s-of the structures developed
' in'association'with the npstreameilood‘protection program, provides a
potential source.of water whichtmay be nsed for irrigation. vThe plan
for Sugar Creek Watershed includes 47 retarding structures with an
aggregate storage capacity of 5,642 acre-feet in the sediment pools
(Table XVII),_-However, eVaporation and seepage‘losses reduce consid-

" erably the aﬁount of'this water that aotuallytconldvbe utilized by
farms for irrigation; Researchlcondnctedlby Arnold onvthevBoggy.Creek

Watershed indicated that 46 per cent of this water would be lost



TABLE XVII

SEDIMENT POOL STORAGE CAPACITY OF THE FLOODWATER RETARDING. STRUCTURES:
: SUGAR CREEX WATERSHED

Structure . - . Storage Structure - Storage
Number Capacity =~ Number ' Capacity
(Acre-feet) : (Acre-feet)

1 99 S 22 207

i) 1ns . 23 51
3 115 ol 272
S 4 . ko6 E : 25 188
La ’ 266 26 228
5. 58 .27 50
6 9k o - 28 139
7 105 - 29 85
8 63 : : 20 291
9 osh : 21 B2
10 152 3 25
11 85 33 126
12 107 - zh 20
5 99 - z5 50
14 . 121 - - - 26 , 70
16 _ 286 } .28 26
17 . ‘ 5k _ A 52
18 81 - - ho ' 211
19 96 by 122
20 : 206 Ly 0

21 21

Total . 5,642

Source: Soil Conservation Service, USDA, Work Plan Sugar Creck
Watershed (Stillwater, 195%), po. Li=lk, '
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through eVaporationnq..Arnoid's study-a1sb assumed @hat an additional
15 per cent wéuld be lost from other_divefsionsa

" Assuming that an évaﬁoration loss of 46 per cent, and other losses
of 15 per cent‘ocqurred fr§m structures in Sugar Creek Watershed, there
would ﬁe an aggregate supply of 26,400 acre~inches of water available
for irrigation in the combined sediment pool storage of all floodwater
retarding struCtures‘in Sugér Creek Watershed. Anderson points out
that the e?aporaﬁion»ldsses from the sediment pools would be reduced
somewhat ifuﬁhe water was used for irrigation throughout the year
rather than’feméininé~in.the sediment poolsa5 Tﬂis would tend to make
the estimate of 26,400_acreminches of water available for irrigation
conservafive rather thah inflated. Anothér factor making it conserva-
%ive is thét:éummef rain may'refill the pool after.sbme use of the
» water has been made, ‘This amount of water would be sufficient to 1rri-
'gate about ?8 per cent of the peanut allotment acreage of the watershed
at the low rate of water dpp’loatjoﬂ9 or- dbou‘ 17 per cent at the high

rate, Hencs, irrigation utilizing the wate the
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seems to have a limited =scon aic rotential for the watershsd,

Allocation of Potential Water Supply

This section deals w11k the allocation of th stimated supply of

irrigation water. to the 1ﬂg"v40qa] farms of the watershed., A later

qulai F. Arnold, "Potential Economic Effects of Upstream Flood
Control and Irrigation Development: Boggy Creek Watershed, Oklahoms ™
(unpub. Ph.D, dissertation, Oklahoma State University, 1962), p. 89.

5 ‘ : '

“Dale O. Anderson, ""The Value of Irrigation Water in the Washita
River Basin of Roger Mills County, O&ldhomq”’(unpub Ph,D. dissertation,
Oklahoma State University, 1965), p. 74.



section considers the allocation of alternative water supplies. Eco-
nomic theory iﬁdigatés that if one wants to maximize returns to a
scarce resource,- it should_be allécated anong 1ts alternative uses in
such a memner that thQse.usesbyiélding higher returns are given prior-
ity. This principle is utilized in allocating the available water
supply'ﬁmong farms aﬁd uges én,the'farma Time does not permit deter-~
mining the type of farms on thch the. floodWater retarding structures
are located, Thus, it is dssumed that they are randomly distributed
among the>farms, and that a11 s1Ze’farms have access to the water of
the dgteﬁtion.poois. |

Table.XVIII is préparedbusing resﬁlts from Table XVI, and pre-
sents aggregate annual increages in net returns from dryland to certain
specifiead 1e§els of watef uge by farm typs. This fable is inténded to
assist in the alloéation.of the availéble water supply %fo the individ-
ual farms;_ Frpmvthé informatioh\cénﬁaiﬂed in this table, 1t 1s evident

that the 26,400 acre inches of watac from the detention pools should be

s

assiénedlto thé‘gfoup of farms of which bvp«cai Farm 111 1s representa-~
.#ive; Fach farm would usa 420 acrem1ncheb of ir“igat¢om water, and the
aggregate increase in neﬁ returns would be $286,77%Z. Any other alloca-
tion of the Wétef’supply would deqrease aggregate total returns to the
watershed, Thus,‘the,annual increase in net returns to the watershed
attribut able to. 1rrigat103 u51ngvthe water stored in the floodwater

retarding structures,_is'3?86;773,

Poteatlal Prlmarj Impac’r of Irrlvation De elopmeni

The primary impact of irrigation development refers to the changes

in income and resource use at the farm level that result from using the
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TABLE XVIII

AGGREGATE ANNUAL INCREASE IN NET RETURNS FROM DRYLAND CONDITIONS
PO SPECIFIED LEVELS OF WATER USE BY FARM TYPE

Farm Type and Water = Aggregate Irrigation Water  Aggregate Increasein
Level - o Use Net Returnsl
K ' (Acre Inches) (Dollars)

Typical Farm. I

72,00 . 0. 38,204 _ . 147,109
90,00 , o - k7,880 _ 200,255
Typical Farm II , _
221,00 . E 12,2004 - ' 99,237
248,00 S 9,20k o k17,927
Typical Farm III S ‘

- 216,00 s C 12,176 o o 135,801
288,00 - . 17,568 . ' 191,058
420,00 S 25,620 286,773
k97,00 . o o 29,097 207,988
510.00 [T W s {0 N © 219,625
6z9.00 . . - 28,970 256,226

687,00 k - h1,907 : 268,229
25,00 . Lk, 835 : 276,279
Typical Farm IV ’
~ 4s0,00. . : 18,450 : 167,605
468,00 T 19,188 : 169,998
792.00 . 2o bk 209,966
819,00 A , 224579 212,266
855,00 - 25,055 217,606
1,179.00 . . L8 z=g ' 05%,024
1,215.00 - - 49,815 257,626
Typical Farm V - ‘ ,
705.00 - » 9,870 ' 81,994
879.00 . o 12,206 : 89,813

1,035,00 : 14,490 96,449

1,089.,00 o 15,246 } 98,705

1,101.00 15,414 o 99,186

1,528.00 , 21,5325 ° 115,289

1,592.00 22,291 117,184

1,732.,00 - ok, 269 122,095
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TABLE XVIII (Continued)

Farm Type and Water = Aggregate Irrigation Water  Aggregate Increase in

Level Use Net Returnsl

’ (Acre Inches) (Dollars)
1,785,00 24,990 123,740
2,025,00 , , 28,350 = 121,107
2,181.00 - ' 20,534 : 125,612
2,199.00 , - 30,786 - _ 126,008
2,327.00 L 32,718 | 138,829

3,524.00 s bk , 161,29k

1Fixed annual costs of irrigation equipment have been deducted.
Represents returns to land, operator's labor, mahagement, and overhead.
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water stored in the Sedimentvpools for irvigation. The.estimates of the
primary impacf presented in ﬁhis'éection sre based on the allocation of
the available water supply discussed in the.previéus section. The
®with" and ”without“‘approachApermits estimation of the magnitude of
such éhénges. That 13, an esﬁimate'of‘fhe change can be obtained by
contrasting thevaggregate_levels of 1ncomé and demand for productive
“inputs for the twovlsi'tue‘av?;i_onso |

Table XIX ShOWS thé present:and progedted demand fqr agricultural
productive inputs; - The basic classes of inputs considered are éeeds
fertilizér materials, feéd, maéhinery,ffuel and lu‘bficants9 and labor,
The data for the present aemand for'seed, fertilizer materials, feed and
fuel and lubricants are taken from the Ceﬁsus of Agrimulture,6 The
figure for presen% demand for machinery was‘synthesized because no
specifié data could be found,fpr this 4nput class. The present demand
fqr»maohinery was estimated assuming thét the annual depreciation for a
basicvset'of mac;inéryArépresents thé average annuai demand for machin-
ery for a given farma Appendix‘Bj TabieiLXIvg presents the calculation
of the depreciation’for‘a Easic»set of farm machinery. The aggregate

o

estimate of demand for machinery is obtained by multiplylng the figurs
. B &9
: . . - i
for annual depreciation by the anumber cof farms.
The Census of Agriculture provides information on the amount of

hired labor by counties, but the figures for expenditures on hired

labor include family labor. Thus, the present demand for labor is

6U. S. Department of Cdmmercé, Bureau of the Census, United States
Census of Agriculture, 1959 (Washington, 1961). :

7The estimated present and projected values of this chapter refer
b : P p
to the entire area considered In association with the interdependence
model rather than to the watershed.
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TABLE XIX

PRESENT AND PROJECTED DEMAND FOR AGRICULTURAL PRODUCTIVE INPUTS

Ttem : . - Present Projected Changs
Dollars Dollars Dolliars
Seed 1,768,547 1,772,007 2, b6k
Fertilizer Materials 4,994,186 5,007,896 12,710
Feed - 7,188,455 7,188,796 2L
Machineryl' ' 12,884,400 12,908,517 04,117
Fuel and Lubricantsl | v 5,511,868 5,506,709 1h, 843
Labor? | < 1,679,792 1,689,201 9,809
Totals - zh, 096, 844 74,007,106 66,282

hi

1. ~ g - : - . h 3 -

The estimate of the chenge includes the iIncrease in direct
demand and the increase from custom charges.

2 | . | . et o the x o
The amount of the change is z result of the increased amount of
custom work required.
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estimated uslng the:figures for hired labor from the Census,band assum=-
1hg that a regular w0rker worked 4l hours per week and received $1.00
per hour in the census year. |

The prOJected demands for productive Anputs are calculated by
simply adding the value of the change in demand to the present quantity
demanded. . The prOJected’demand'for'seed 1s estimated to increase by
33,56#_annually as a result,of‘u31ng.the water from the sediment pools
for 1rrigation; Thevproqected-demand'for‘fertillzer‘materials is esti~
mated to 1ncreaseuby 313,7101anhua11y.\>The demand for feedwillincrease
by an 1nsignlficant‘$34l, The annual machinery demand, including di-
rect demand andldemand from'cuSton work, 1s‘projected to increase
3?4,117.‘ The demand for‘fuel and_luhricaﬁts is'estimated to‘experience
an ihorease of $14,841 per annum,'considering both‘direct demand‘and
denand from custom:work And the demand for 1abor 1s progected to have
an increase of #9, 809 from custom work - The direct 1ncrease 1n.demand
for labor is met with available_family labor, Assuming that a regular
worker; works 44hhours'oer’Week - and islnaid’ﬁl.EO per hour, the In-
creased labor demand resulting from using the Water stored in the
sediment pools for 1rr1gation, is equivalent to three full time workers,
Apoendix B, Table LXV shows the breakdown of custom charges used in
estimating the increase in demand for machinerj, fuel and lubriaants
and labor,from custom_charges,

In'summary,bthe‘utilizatibn of.the:water stored in the sediment
poals of the'floodwater retarding struotures, 1f used for irrigation
purposes,_wlll causé an aggregate'net increase in farm incomes of
$286,772 annually.thhere will-he an addltional net increase in demand

for productive inputs of $66,282 per annum (Table XIX). This figure
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includes an increase in demaﬁd.for labor.equivalent to three full-time
workers., These increaséé_are,.hdwe§er9 only the primary or direct
impéctbéf irfigatién deveiopmént;vbfhe direct impact_affects primarily
the farming sector:of fhe econbmy_iﬁjcdnsideration, but the primary

_ impaét also éemerafesvadditionai changes in the rest of the economy
thréugh_mqltiplier effects. -These_changes are estimated ih the follow=

ing chapter.



CHAPTER IV
SECONDARY IMPACT OF IRRIGATION DEVELOPMENT

The theoreticalﬁinﬁerdéﬁendénce model used in estimating the
secondary impact of irrigation development is presented 1n Chapter II.
This chapter describes the procedureé‘used‘to estimate the parameters

of the model and presents the results obtailned.
Delimitation of the Gebgraphic Area

The secopdary impact of irrigation develoﬁmenﬁ is not confined to
the specific area where It bcCurS;,but’is also felt in surrounding
areas with which’thé producing and consuming upits of the irrigated
area have économic ties, it is neceéséry to édnsider this fact in
attempting to de1ineaﬁe theiaréa §ver which the secondary impact of

@

irrigation development Is felt, ‘Eéonomic linkages are particularly
important between small égriculturél'areaS and relatively large trade
centers. The area cdg;idered inieétimatihg the secondary impact of
irrigation development in@ludes.the.foliowing countles: Blaine,'Caddo9
- Canadian, Custer, Grady,_Kiéwa, énd Washita, The selection of these
counties is supperted by pre%ious Work carried on by the Agricultural
Extension Service of Oklahoma State Ugiﬁersity to determine community
boundaries and neighbofhcods?"This investigatién determined the extent

of farmer's travel to obtain agricultural inputs and consumer goods and

services, Since secondary data are used in this phaée of the study, 1t
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is neoessary to delineate thetarea in terms of‘counties instead of more
‘specific geographic boundaries;'lAll thevcounties included'contain
cities that may be‘couSidered‘important tradeVCehters in.the vicinity
of the matershed;' The oity:of iawton 1n Comanche County.is an imporw
tant trade.center for.tﬁevarea;'"However;'this coumty is'not included

because‘muchfof'its'economio.aotiuity»originates from a military base.
: 'Basic«Derivative'Multiplier Estimation

The data vsed 1n. estimating the basic;derivative multipliers are
bobtained from the 1960 United States Census of Population. l The proce-
dure used in developing the basic-derivative multipliers, Involves
calculation of location quotients and specialization ratios. The loca-
tion: quotients indfcate the primary market orientatiOn of Industries 1In
‘a given-subject economy The specialization ratios permit separating
‘total employmeﬂt into basic and derivative employment

Location quotlents are estimated for each of the 8 industries in
the 1960 Census, in order to determine the probable market areas which
industries in the subJeot ecouomy“might be serving. Two location quo~-
tients (LQ).are calculated.for'eaeh industry. bFirst, the area included
in the second phase of'this study (-Blaine,_dCaddo9 Canadian, Custer,
Grady; Kiowa, and'WashitabCouuties)-is_considered‘as the‘subJect econ=
omy and the’United States as avbenChmark economyt Second; with the

same subject eeonOmyg.Oklahoma is taken as the benchmark economy.

lUnited States Department of Commerce, Bureau of the Census, U. S.
Census of Populationa. 1960+ Vol. I, Part 38 Oklahoma (Washington,
19617, ‘ R , _
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Table XX Uresen g the iccctlou quotlents obtained as a result of these
comparisons., LY ocorresponds to the‘comparison beﬁwegn theléubject
economy snd Oklahoma, LQ, ref@rs foiﬁhe compérison'between the subgect
economy and the United States. A>locétioanuotient greater than one
for a particulaf iﬂQUbtP indicates‘that the‘subjectveoonomy has
specialized in thié indu t”y, in the’ sense that 1t exports part of this
industry's product cr gervice.

The values of tk tocationfqﬁotients éré.élsovéssumed to reveal
the econcmy 5r market areé which_supports‘any speclalization occurring
in the subgect ecomamyoz For example, the two location gquotients cal-
culated for agriculture in Table XX‘ére’greater than one. This sug-
gesté that part of the emp'oyment in agriculture ln the subJect economy
must be'classified as basic. Some of the agricultural prodﬁction is
exported from the subject srea., It can also be observed that the loca-
tioa»quonient- cbtained with the‘United States as the benchmark economy
is greater than the locatiOﬂ quofientfobtained‘whén Oklahoma is consid-

ered as the benchmark sconomy (3.6874 and 2.5961, respectively). This

3

”

ndicates that ﬁﬁn agricultural pwudu»tq exported from the subject area

=

are more orisnted to the United Sﬁates market than to the Oklahoma
markes, lﬁ,this case, the United States is selected as the benchmark
economy with whi Ch the subject area should be compared to es timate the

v

ior_agridulture? or the proportion of employment

eh is supported by receipts with a source external to
the subject economy, - The same criterion is used in evaluating each of

the other industrial classifitations.

N\
g

Thompson9 rp. 61-62,



_EMPLOYMENT BY INDUSTRY

GROUPS, LOCATION QUOTIENTS,

TABLE XX

SPECIALIZATION RATIOS, AND BASIC AND DERIVATE EMPLOYMENT

Oklahomna : . - 0. S.

~ Subject Areal S. L Lg Specializa- Basic
Number % of Total Number- % of Total Number % of Total Ql' 2 tion Ratio Employ- Derivative
Industry Classification (1) (2) 3 - (&) (5) (6) (2)/(4) ()/(6) . % " ment Employment
Agricultural 11,807 24.30 73,539 9.36 4,256,734 6.59 2,5961 '3.6874 - . 72.85 8,601 3206
‘Forestry and Fisheries 4 .01 319 .04 93,150 - .14 .2500  .0714 .00 0
Mining ’ 1,183 2.43 35,129 4.47 © 654,006 ©1.01 .5436. 2,4059 - .58.41 691 492
Construction 3,625 7.46 56,693 7.21 3,815,937 5.90 - 1.0347. 1.2644 20.87 757 2868
Manufacturing i o : - : i
) Furniture, and Lumber and Wood Products 66 .14 6,049 - 771,067,252 " 1.65 .1818 - .0848 .00 0. 66
Primary Metal Industries - 32 .07; 03,938 - .50 1,224,922 '1.89 -1400  .5000 .00 .0 -32
Fabricated Metal Industries 62 . .13 6,704 .. .85 1,291,709 ...~ 2.00 .1529 .0650; . .00 0 62
" Machinery, except Electrical 192 - - .40 12,0860 © . 1.54 1,568,035 - - 2.43 .2597 .1646 e ;00 0 192
Electrical Machinery, Equipment and Supplles 147 <30 - 4,367 .55 1,487,412 2,30 °  .5454° .1304 .00 0 147
Motor Vehicles and Motor Vehicle Equipment 39 .08 785 .10 -7 841,861 1.30 .8000. . ..0615.- .00 0 T 39
Transportation Equipment, except Motor Vehicle 304 . .63 7,604 .97 976,837 "1.50 .. .6495- .4200 .00 0 304
Other Durable Goods 636. 1.31 9,710 1.24 - 1,370,661 02,12 © 1.0564  ©.6179 5.30 34 602
Food and Kindred Products 1,109 2.28 ‘17,056 - - 2.17 1,822,477 ° 2.82 " 1.0507 .8085 " -4.65 - 52 1057
Textile Mill Products 7 .01 71,2050 ¢ 15 954,036 1.48 . .0667 - .0067 ©.00- 0 7
. Apparel and Other Fabricated Textile Products 42 .09 4,122 . .52 1,159,163 1.79 .1731 .0503. ¢ “ .00 0 42
Printing, Publishing, and Allied Products 386 .- .79 9,639 - 1.23 ° 1,141,192 -1.77 0 6423 L4463 .00 0 386
Chemical and Allied Products 22 .05 - 2,371 .30 864,542 . 1.34 1667 .0373 .00 0 22
Other Nondurable Goods (including not . . ) ) ; : ) , )
specified manufacturing) 240 .49 18,524 2.35 1,742,987 . 2.70 .2085 ,1814 . - .00 0 240
Railroad and. Railway Express Service 934 '1.92 6,878 .88 941,214 1.46 2.1818 1.3151 51.31 479 455
Trucking Service and Warehousing 693 1.43 - 12,380 - .1.58 911,454 S 1.41 .9051 1.0142 ~ ° 1.15 - 8 685
- Other Transportation 330 .68 12,996 “1.65° 887,245 1.37 .4121 L4964 - -00 0 - 330
Communications 496 1.02 9,899 1.26. .- 819,649 1.27 .8095  .8031- .00 Y 496
Utilities and Sanitary Service 822 "1.69 . 13,775 1.75 898,585 1.39 .9657. 1.2158 17.83 147 675
Wholesale Trade 1,186 2.44 29,765 3,79 2,212,984 3.42 .6438  .7134 .00 0 1186
Food and Dairy Products Stores 1,271 2.62 21,422 2.73 1,689,688 . 2.61 29597 1.0038 .01 0 1271
Eating and Drinking Places 1,961 4.04 25,253 3.21° 1,801,667 2.79 . 1.2586 1.4480 30.92 606 1355
Other Retail Trade 5,493 11,31 88,724 11.29 - 6,088,296 9.42 1.0018 1.2006 .. '16.68 916 4577
Finance, Insurance and Real State 1,180 2,43 29,133 3.71 2,694,630 4,17 .6550  .5827 .00 0 1180
Business Services 154 © U332 5,976 T.76 761,430 1.18 .4210 .2712 .00 0 154
Repair Services 845 1.74 . 13,858 1.76 849,298 1.31 .9886 1.3282 24.44 207 638
Private Households 1,423 2.93 21,911 ©2.79 1,916,964 2.97 1.0502  .9865 4,54 65 1358
Other Personal Services 1,637 3.37 28,346 3.61 1,941,530 3.00 .9335 1.1233 10.85 178 1459
Entertainment and Recreation Services 287 - .59 5,574 - .71 502,879 .78 .8310 L7564 .00 0 287
Educational Services, Government 2,609 5,37 40,885 5.20 2,537,388 3.93 1.0327 1.3664 26.88 701 1908
Educational Services, Private - 439 1 .90 7,492 .95 856,545 1.33 L9474 L6767 .00 0 439
Other Professional and Related Services 2,601 5.35 51,197 6.52 4,183,913 6.47 . .8205  .8269- .00 0 2601
Public Administration 2,931 6.03 . 55,432 7.35 3,202,890 4.96 .8553 1.2157 17.86 523 2408
Industry not Reported 1,386 2.85 35,238 4.48 2,608,085 4.03 .6362  .7072 .00 0 1386
TOTAL 48,581 100.00 785,948 100.00 64,639,247 100.00 13,965 34,616

Tincludes Blaine, Caddo, Canadian, Custer, Grady, Kiowa and Washita Counties-
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Table XX contains the specializatiop,ratios estimated for each of
the industries usiné the formula given in Chapter II, page 41. The
specialization ratio»assumeé that the combined employment of the sub-
Ject and the benchmark economies in an industry is adequate to make
both areas self-sufficient., For eéch area to. be self-sufficient, each
should have an employment level in the industry proportionate to its
total emplbyment, The difference between the aétual level of employ=-
ment‘and the estimated self—éuffieieﬁt‘leVel of émployment provides an
estimate of tﬁe amount. of émployment in the particular industfy,‘which
is sustained by sales outside the subject economy,

Fér explanatory purposes, consider the following example, Assume
that agricultural employment 1s 80 in the benchmark economy and 40 in
the subgect economy. Further, suppoée that total employment is 400 in
the benchmark econbmy and 100 in the subgect eéonomy. This means that
agricultural employMenﬁ représeﬁts 20 per cent and 40 per cent of total
employment in the benchmark:and'subject economies, respectively. The
location quqtient for agricuituré.in the SubJect,economy compared with
the benchmark econocmy WOuld.be‘?.OQ>(34Q divided by .20). If both
economies had the szme levél @f employment in agriculﬁure és'a per cent
of ﬁotal employment, the location quotient fpr agriculture in the sub-
ject economy would be 1.00, and this would‘imply that agriculture
showed nd greater'concentration_in the subject economy than 4in the
benchmark economyov The location ﬁuétient of 2,00 foflagriculture in
the subject economy indicates’épecialization by agriculture in the sub-
Ject econonmy. Wers the two areas self-sufficient, the expected employ-

ment in agriculture would be 24 per cent in both economies, or 24 in
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, _ ' G ‘
the subject eccnomy, and 96 in the benchmark economy,’ It follows that
the employment in agri@ulture; in the subject economy, supported by ex-
ports outside the region is equal to 16 (40 minus 24), The specializa-

tion ratio may be obtained directly from the formula introduced in

Chapter II:

it

Specializétiph Ratié

.HO 40 + 80 (100)

_ 100 + 400
T Lo

it

bo - ob

which indicaies that kO per c§nﬁ‘of égricultural employmént in the sub-
Ject econcmy is basic, This procédure was usedbﬁo esﬁimate the special-
ization ratios bresented in Table XX,

From the specialization ratios calculéted in Table XX, total em=
ployment in the different Industry categorles canbbe separated into
basic énd derivative. The SPecialization ratio for agriculture, for
example, is 72.85 per cent, which Implies that of the total employment
in agriculture\?2°85 per cent Is basic and 27.15 per cent 1s derivative,
Applying these percentages to total émployment in agriculture, it is

found that 8,601 persons employed in agriculture may be considered as

3 L i Enls
80 + Lo 120 ol

GO0 + 100 ~ 500
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being in basic or export activities, and Z,206 may be considered as

e

being in derivative activities. Follo Wi ing this procedure, the amount
of basic and derivative empl@yment in therrest‘of the industry groups

is estin dted (Table XX) A%gleoatinw over all industry categories a

total basle emploj ent of ],9965, aﬂd a total der1vative employment of

(’)

24,616 are estimated, Using these mates, a basic derivative employ-

ment ratio or bgs¢c derivative multiplier of 2,48 is obtained, This
ratio indicates thet-248 persoﬁs employed in derivative industries are
supported by 100 Jobs in Easie activities; aceordiﬁg'to 1960 data.
This also implies that if thebfatio of baeic to derivative employment
has remained constant since 1960 an increase of 100 Jobs in agriculture
will lead to an 1hcrease'of 2+8.jobs‘in derivative activities.

The basic-derivative ratio'ﬁight have ehanged during the last
eight years, but mare fesentlemplgymeﬁt date to compute the ratio are
ot avallatle,_ Frem l??dltet1966 thepevWas a reduction in agricultural
employment‘in the area Ccnsidered and hohagricultural‘employment re-
mained more or less swabie,. T%uog the rétio based on l960>data is

greater than the same ratio based on 1950 data, If the trend that -

J~5

[

existed durin the'1950“sﬁpersisted through the last eight years, 1t is
probablevthat'the basic-derivative ratio vased on current data would be
greater than the fatio computed for‘1960. Coneequently, 1t 45 expected
that any error. iﬁduC@u‘OJ the use of-lQEO data is oﬁvthe conservative
side, i.e,,.it may vvnd underestimate the amotnt of defivative en=
ployment resultiné from an incfease in basic employmento

A basic-total employment multiplierpie computed by adding one to

g

the basic- vdtlve ratio previously estimated, résulting in a basic-

o

total‘employmentvmultiplier of 7.48 for the subject economy. - This

-
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multiplier indicates that for each 100 jJobs created in basic activities,
total‘eMployment increases hy 348:3obs,> This‘multiplier can be com-
puted directly,‘dividing‘total employment by basic‘emplOyment;

1.e., 48 581 divided by l ,965, which yields 2,48, The basic employment-
population multiplier.is estimated by simply‘dividing total population
by basic employment This multiplier rests upon the assumption that
there is a constant relationahip between the labor force of a commu=
nity and the size of the’population which it-supports. Using popula-~
ition data from the l96O Census of Population and the level of basic
employment estimated formerly, a basic employmentmpopulation multiplier
o? 10. 67 1s obtained 4: This multiplier indicates ‘that every 100 per-
sons employed in basic industries support 1 067 personsn including
"themselves. Another natio ‘that can be estimated is the total
employment;population ratio, which showslhow many persons are‘Supported
by eaeh Job holder regardless of ‘which job- he has, vThis~ratio is
estimated as ,,06 for the subJect area, which indicates that each em-

ployed person supports 2,06 persons.
Regression Multipliers

Five of ‘the hultipliers included in tlie interdependence model dis~
cussed.in’Chapter II are estimated using regression analysis., 'Several
sources.offinformation are used in this.»par‘t of the study. The main
sources, however, are the United States Census of Populationxxfl950 and

1960, theUhitedStatesCensusofEmsinessof1948 1954 1958 andl96 and

I : -‘ S
'Total Population _ 149,001 _ ., 6
Basic Employment = 12,965 ~ ~ °°7¢



101

_information compiled by the Research Foundation of Oklahoma State
University.5 Appendix B Table LXIII, contains the data used in com-

_puting the regre851on multipliers.‘ BothvcrOSS‘sectional data and time
series data are used in estimating the regression coefficients. Four—
‘teen observations,.one for each of the seven counties included in the
subgect area-for;the years 1950 and 1960‘are-u3ed The coefficients
obtained using least-squares regression are discussed An’ the following

five sections."

Expenditure;Emnloyment'Multiplier'.“f'
This multiplier relates employment in the wholesale, retail and
services firms of the economy to the total volume of sales of these

' same firms. The functional relationship assumed in the model between

these two variables is of the following form.

wrs-
‘where-Ewrs refers to employment in ‘the wholesale, retail and service
firme of the area,~Cw is the volume of sales of these same firms, and
ks 45 the coefficient that enows how changes in the volume of trade in
the whelesale, retail and service firms affect employment in the same
subsector, The estimated value of ké is ﬁé = 0, 1095. Hence, ‘the esti-
mating form of the renutionship is._ﬁffi*‘
. Ewrseo.lo% CWI'S .o F s .965

: DW Nelson Peach Richard W Poole, and James D Tarver.- Coun %
Buildigg Block Data for Regional Analgsis. Oklahoma (Stillwater, 19
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The number in parentheses is the t-value. The two asterisks indicate
that the estimated coeffiqient 15 significantly different from zero at
the 99 per cént confidence level., The B value is the coefficient of
determination which is equal to the proportion of the dependent vari-
able Varianced“éxplainéd"by‘the linear influence of the independent
variable, In thi&_case,‘the B Value’of'o965,indicates that the least
square regressicn of Ewrs on eré'accduntsvaT 96.5 per cent of the
varisnce in Ewré' These 1ntérprétatioﬁs Qre.applicable to the t-values
and B values found 1n connection with each of the regression
multipliers,

The estimated value of ks @3 = ,1095, indicates that for every
change of ten million dollars in the volume of trade in the wholesale,
retail, and service firma, the level of eﬁployment in this subsector

will change by 1,095 jobs in the same direction.

Povulation~Government Employment Multiplier

This multipiier indicates how changes in population -influence the
level of government employment, The functlonal relationship between

these two wvariables 1g assumed to be as follows:

where E_ 1s government employment, Including public administration at

all levels, school teachers, and public service workers. P is total
population, and k, is a population-government employment multiplier,
The estimate of k, is = 0.0%26, Thus, the estimating form of the

4

eguation is:
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%g = 0,036 P'.v R = 94y
© (15,28 * * )

The estimate of k4_indicates that a change of 1000 In total popu-
lation results in a change of 26 in government empldyment In the same

direction.

Employmept—Personal Income Multiplier

This multiplier showsﬁhow agricultural personal income is affected
by changes in the total-leﬁel Of‘empioyment. The assumed functional
relationshlp between these two variables 1s:

Yot te
Where T, represents agriquituralwpérsonal income, E 1s tdtal level of
employment»and kg 1s an employmentepersbnal income multiplier., The
estimate of ks 1s @g = 0,92, The estimating form of the relationshiyp

iz
Q’& o= O,9?E - RB = ,916
(11,92 * * )

This suggests that for every change in total employment of 100,

persornal income ﬁq agriﬁulturé change$ by $92,000 in the same

direction,

Ixpenditure~Personal Income Multiplier

Thls multiplier indicates how personal income to employees and

proprietors in the wholesale, retail; and service firms responds to
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changes in the volume of sales in these same firms. The functional

relationship hetween these two variables is:

: ers - ksgwrs

where ers 1s personal income to wholesale, retail and service firms,
ers is total volume of trade in these firms, and ks is an expenditure-
personal income multiplier., The esfimateiof-ké is Qg = 0,3045, Hence,

the estimating form of the‘equation‘isﬁ

'(_26.1'9 £ +)

This indicates that for every change of $1,000 in the volume of sales
in the wholesale, retail and service fifms, the level of personal in-

come to the same subsector will change by $304.50 in the same direction,

EopuiationfGovernment Personal Income Multiplier

This multiplier relates changes in governmental personal income to
changes In population. The Ffunctional relationship assumed between

thege variables is the followings:

¥ = kP
g =%
where Yg is governmentzl personal income, P 1s total population and k.,
is a population-governmental personal income multiplier, The estimated
value of ky is k = 0,1%01, and the estimating form of the equation is:
'&é - 0,401 P . R = ,510

275 % %)
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The coefficient in this relatidnship indicates that a change of
1,000 in the level of populatlon results in a change of $140, lOO in

governmental personal income.

Per Capita Consumption Expenditures

The last coefficient apoearing in the interdependence model dis-
cussed in Chapten II is. the per capita consumption of goods and serv—
ices by the consumers of the study area. ”Olson estimates per'capita
conéumntion for sbuthwestern Qgiahema based‘en 1nfbrmation from_the'
Bureau of Labor Statistics‘on'nonfarm éonsﬁmption expenditures.6’ l
His estimate of kg, ﬁ8'= l 260 xis'used in this study. The area con-
sidered in Olson = stndy overlaps the area of the present study and no

more recent statistical data_exist that can be used to- estimate this

variable.
':Empirieal Interdependence Model

The theoreticaleinterdependence model discussed in Chapter II is

presented'below with the estimates of its parameters,

AEd = 2,48 AEb :. L o | C (1.0)
AP = 10.67 AE, . ' , : (2.,0)
E =F + & | | | (2.0)
) “ a’ ,e.;.a.‘ : o . .
% ::VE‘-;AE,‘,},‘E--V..Q.'E' : , » : (3’1).

6Olson, p° 6+, and Appendix E,

7United States Department of Labor, Bureau of Labor Statistics.
‘Consumer Expenditures and Income, Small Cities in the Southern Reglon,
B.L.S. Report No. 237=- 75 (Washington, Aprll 1964) '
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b o +'E + B A | : (2.2)
o a mm . wrs g ‘ : ‘ _
ﬁ =B e B+ (B v 2095 Ac_) + (B +.0%64P)  (3.3)
Y =Y + Y S . (4.0)
a na - . v
Y =¥ +¥7  +Y1 +Y¥ +7T ’ | (4,1)
a wrs g mm r o
SR SR S SN S T S (4.2)
a  wrs g mm- r & - .
¥ o= (?{a v AE) + (&wrs..& ZOBSAC ) ¥
(’gg + .1401 AP) * it T - (4.2)
rs ~ pa ¢ L o
rs Pa c ' R o . : B .
. =c +1,060p ., T \ (5.2)
rs - pa _ .

This moae} is used Lo project the. secondary impact of 1rrigation devel-
opment on cmployment Dopulaflon, income, and exmendltures within the
area of influence of the deve¢opment, “The estimates made using this

model are presehted‘in the following section,
Projgection of ecorda y Impact of Irr 5gation Defelopment

The SPCOﬂdaTV meact is baseo upon ths prlﬁary adjustments in the
agricultural secuor, and tbo magnltude of the basic changes in the
agriculturaL segtor“determines the_proportion of bhs secondary impact.
The estimates of the'ﬁrimafy andtsecsndafj:impact correspond to a
maximum potential'which could.bevrealized only if the assumptions on
which the study is based . arc me t ‘Thst is, if profit maximizatibn is
aatuasly tae goal wnich detsrmlnes farmers behavior, and 1f the alloca-~

tion of the avalsable water supp N takes place in the manner described



107

in Chapter 111, C side: inm the size of the watershed and the limited
amount of water available for irrigation’from'the detention pools, it
18 reasorabie to expect that the total economic impact will actually be

somewhat legs. than the nume rlca_ cat*rdtes ore°ﬁnted.

Changes in Employment and Popﬁlationv

The increase 1n'dema@& for Iabof;br65ulting from'thé utilization of
the availabie watef srpmly; Waszp stimated in the previous chapter to be
equivalent to three full-time wbrkers, It is poséible‘that part of this
increase in labor use wil ] proalce‘products for.éonsumﬁfion in ﬁhe
study area., However, it is rea onable to expect‘*hat for a basically
amrlcul ural area like this? any increase in agricultural production
will be‘primarily érienﬁe&'ﬁo ﬁhé_e;?ort market, Thus, the increase in
farm employme nt ib'\. ,sifiéd'as.iﬁCreaée in basic employment.

The first equationvin.the interdepehdence model introduced in

P T S W |
Chapter II and estimated

vih Chqpuor IV is used to progéct the change in
derivaﬁive emplgymenﬁ that_will‘result'from the iﬁitial change Iin basic
employment, Tke ugcbnu equation se rves to project the change in popula-
tion resulting from the chaﬂge‘in,basic employment., Basic employment
was estimated to incr aée bj three férm workers, and the values of k
and k, were rsfima*ed as v2;48 and 10,67, respéctively. Plugging these
values into Equati@ns (1.0) and (g,O), fhe fellowing is obtained:

nh

d .

H

g OB, | - (1.0)

 2;481(3)

and
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AP =i AR (2,0)

16,67 (3)

The coefficlents k and k, appeariag in.these two equations were
estimated using economic base analysis. Again, the economic base ap~
proach to regional mulfiplier anaiysis has as its basic assumption the
notion that a region or local area can économiéally exist and expand
only b;céuse of 1its speéialization in prbduct Qutput; part or all of
which is experted and sold #o ofher areas, Activities which produce
primarily for the local e&onomj (derivative activitieé).are dependent
upont the basic aqtiviﬁies, .Changes in basic employment generate
adjustments in the‘éame difection'in derivative employment.and tofal'
populaticn.

The total eméloymenf muliiplief, which is equal to the basic-

-

derivative multiplier plus one (or k + 1 = 3,48), can be used to esti-

s u o . oy " . £ g s T X oy
mate directly the total change in employment (basic and derivative)

asulting from an initial change in basic employment, Or,.

>

AR = 248 (3)

= ‘B.O °

-

These results indicate that the total Impact on employmenf and
vopulation generated by the utilization of the water of fhe detention
rools for irrigation, will be a net gain of ten fullmtime jobs {three
in agriculture and seven in nonfarm activities), and an increase in

population of 32 persons,
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Equations (Z;O) aﬁd (5u1):déscriﬁe the composition of tqtal employ-
ment in the study area, 'Equétions (2.2) and (2,2) are used to project
the.fﬁfuré levels ofvemplbyment;' The change in employment in tﬁe whole=

- sale, rétail, and serﬁicé"sﬁbsebtor 1s assumed to be determined by the
change in the voiuméﬁof trade in thé same subsecﬁor. The change in
gdvernment.émpléymeht isrdiétated by the dhange 1n population, 'Thei
level of»agricultuféi e@ployﬁe#t-ise;preedete:mined variable in this
part of thé‘studyg‘and.the level‘of emfloymenﬁ‘in the mining and manu-

"facturiné subsectqriis ccnsidered_tO'feméin constant,  Equation (3%,3)

1s also used to esfimate the change in the volume of trade in the
~wholesale, retail, and sérvicé’salés subsectér. Thus,bthe variables

Aers’lewrs’.and AE%>5Pe'estimatéd in the following manner where8:
& » 119810 (prewd;ﬁerﬁinéd Vé?iable)

E = b475 | |

E mv?5,941'

E - = 6,262

WrS wrs

) . -~ 3 ’ . o o
f ,109,,9 ACWS B ?59941 + °1095 -A'('"W;gnﬁ

b . B+ 0Z6AP = 6,362 + 026 (32)
% 6,362'+ 1= 6,36%

. & | w I » i
And, gna = By ¥ OB

#

36,788 + 7 = 36,795.

Thus, &

]

Bv By B o (3.0

ngppendix B,‘TablevLXIII, contains information on the present

values (1960) of the veriables included 1n the interdependence model,



m o ™ Z

E =B +E +E__+ Eg 3,1)

A \.\

E =E +E +(E +k AC_ )+ (E + Kk AP) (2.2)
a mm Wrs 3 wrs g

= 11,810 + 4,475 + (25,941 + ,1095AC ) +
[6,362 + ,026 (32)]

= 48,589 + 1095 AC__ .

Since

% -5 +%

a,

= 11,810 + 26,785 = 48,595

then,

48,595 = 48,589 +‘.1o95,gcwrs

1095 AC = 6
Aqwsxﬁﬂnm5
‘ e g IRy 161~
AE . = 1095 (54.795)

- 6

Hence, government employment is estimated to increase by 1, and
wholesale, retail, and service sales employment by six as a result of
the initial chénges in the farm sector.  The total change in both the
wholesale and retail trade is estimated to increase by 354,795 per
year, In summary, the utiliéation of the water stored in the defention
pools of the floodwater retarding stfuctures for irrigation, is esti-
mated to cause a total increase in population of 32 persons,‘a total
increase in em?loymeﬂﬁ of ten jobs {three in agriculture; one in goverrn-
ment; and six in wholesale, retail, and service sales activities), and

an increase in the volume of trade (retail and wholesale) of $54,795,
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Changes in Personal Income

>Equations (4.0) and (4.1) describe the composition of total per-

. sonal incomes qf‘ﬁhé‘study area., Personal income is defined as the
income recelved by Persons from all sourceé during the calendar year.
It iﬁcludesbcashbplﬁs selected péyments in kind without deducting per-~
sonal income taxes ané other direct taxes. Equation (4.3) is used to
project the totalllevel"of;?eréonal income of the area. Personal in-
come to mining gnd.manufa¢turing,and personal income to retired popula-
tion are‘assumed.to rémaiﬁ unchanged_fér pﬁrposes of this study. The
change in personal income to'aérioulturé is_assumed to be influenced by
the change in total'emplqyment QﬁYa‘= kSAE); the change in personal
income to the wholesale, retail,,and service sales subsector is assumed
to be affected Ey'the chénge in the voluﬁe vatfade in the same sub-

secto Y = kG
r (A aeA JW}?

Wirs

q); and’ the change in personal income to govern=
ment 1s assumed to be determined by the change in total population
(A% = KAP). The changes in total employmeﬁtgﬂtotal volume of trade,

and total population were estimated above to be 10, 354,7959 and 32,

respectively. . Thus, total personal Income can be estimated as follows:

Y> ::vY. + Y ) ) o ’ : (4°O)
a na ‘ . ‘

T =Y +Y +Y +7% +¢% . G
a Wes o mm g r

Yo o+ ’;\’ + 7 +% 4y (h,2)
& wrs mn - . g r ;;

=
m

: (Ya + kg AE) + (ers + ksAers) + (Yg + K ,AP) + T ¥ i (4.2)
= [5?;3259600 + 920(10)] +‘[83,?o7,ooo + ;3045'(54,795)j'

+ [ 25,064,000 + 140.1 (22)] + 18,%79,000 + 2l,402,000

it

(52,205,000 + 9,200) + (83,007,000 + 16,865) + (25,064,000



+ L 483, + 789)79 000 + ?4 402 000

?1,,uo7ﬁ,68

Total persohéi incdme; exclusive of‘the‘initial change in net farm
incomes, is estimatéd:tO'be 3?15,407,368, which represents an inérease
‘ of ﬁzO 268 - above the present level, Personal incomes to agriculture;
to wholesdle, revail, and service sales,‘and to.government employees
are projecbea to increase by $9, QOO 316 685, and $4 ,482, respectively,
per year, as a resuLt of uoing the Water of the detention pools for

' 1rrigationo

Changes‘in Expenditureé

,Equations'(E.O)land (5,1).indicaté thét the total level of expen-
ditufes in retail and service prade is compooud of the demand for
agr L¢Ld1d¢ pfoduuti inputs aqd the demand'for coﬁsumer.good$ and
services, Tke'Jémand ?of agricultUral productive inputs was esﬁimafed
to in“lease oy éb6,?82 in Chant@r III and total populaflon was esti~
mated to increase by j’ pe srsons in a prevlous section of this chapter,

Using Equation (593),'the progected level of expenditures is obtalned:

Crg 7 C?a +;Cc | | N .‘: | (5.0)

ers x’cpa,+ ec' ;' | | | (5.1)

L Gy * KyP o | (5.2)

ﬁrs =»34 092,126 +;126o»(149,035) ' (5.3)
'3‘2915874;706.

The level of total expenditures in retail and service trade is

expected to increase by $106,602 annually. Of this, $66,282
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corresponds to the ipcreaée in demand for agricultural productive in-
puts, and ﬁ4b,320 to the incfeaéeviﬁ personal consumption expenditures
in consumer goods and services.

The estimate of tﬁe‘change in the volume of trade in the wholesale,
retail, and service sales in Equéfion (2.3) Qg&wrs :'54’795) represents
the increase in the.vélume of,tfade iﬁ the wholesale, retail, and serv-
ice sales subsector Qf thé study area. -The estiﬁate of tﬁe change in
the voiume of expenditures in the retail aﬁd sefvice trade obtailned
from Eguation (5;3% ($106,602%>corresponds to the increase in demand
for agricultural produqtivé-inputS-and the increése in demand for con=-
sumer,gbods and services, ~This laéﬁ estiméte‘inciudes only expenditures
at retall and service establishménts, 'Thué, one would expect the first
estimate to be greater than the secqnd, 'Howévef.J part of the retail
and service establishments from which farmers and consumers buy may be
‘ 1o¢ated.@utside_£he study areéo This leakage eiplains the nature of
the disérepancy‘beﬁWéen the ﬁWo.estiﬁateso‘

‘This dhaptervhas'deglﬁ With the estimation of the interdependence
model and the projection éf the[éecohdaﬁy‘impaat of using the current

supply of water for’irrigationc‘ The following chapter discusses the

potential economic impact of irrigation development.



CHAPTER -V
- POTENTIAL ECONOMIC IMPACT OF IRRIGATION DEVELOPMENT

Thevbasic objective of this study'is to“essess the potential eco-
bnomic impact of irrigation deveiopment, Chapter iII phesents the
'optimum organizdtions for typical farms of the study area under dryland
and irrigated conditions, and shOWS the estimates of the primary ef-
fects. of 1rrigetion development, Chapter IV_contains the estimates of
the ihterdependenee model pafameters required to detefmine the.secondw
ary impact of,irrigation development, and presents the nuﬁerical
resultso This chdptef utilizes information developed in the two pre=-
vious ohapters.to; (1) summarize’thenaggregate‘economic-impact'result«
‘ inghfrom theiutiiization'of water stohed'in the fetention struotufes of
Sugar Creek Watershed fot'ifrisation'purposes; (é)Vpresent estimates of
»prlmarv.and seooadavy benefits of irrlgation development, and (3) con-
sider aJternative Weteis of 1rrigdtion water oupplv and analyze the

potential economic impdrt of using them for lrrigation.
Economic Potential of Irrigatlion Development

It was estimate&hih Chapter III thatvthe_primafyvimpact would cone
sist of an incheesehin‘aggregate net farm income of %?86,773 per year,
< and an increase in aggregate demand for agricultural productive inputs
of 366 282 annualiy.‘ This increase in demand for productive inputs

comprises an. increase in demand for labor equivalent to' three full-time

114
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VJObS per year.

,Ey‘using;the‘interdependenéé modgl'estimafed in Chapter IV, it is
possible to tréce théxségqndéry.éffecﬁs or secbndéfy impact ofvirriga_
tion,develoﬁment.> I£'Qas found in Chaéter‘IV-that'the 1ﬁitial increase
1ﬁ employment in the'farm.sectéf:would cfeéte'seveh additional Jobs in
the noﬁfafm edph¢my0  One mgfe persén would be employed in governmental
aétiviﬁies,.and,six'addifiona}bworkers:would'Be w0rkihg in wholesale,
‘rétail;‘and'sefv{cé sales activities; Population was'éstimated to in~
‘crease by ®9 péfsonso Totai'pefsonal incdmé of the'study:area is pro-
Jected fo iﬁchaéé by‘ﬁio,fé8 és a resﬁlt of .the secondary effects.
_Anda'the»tétél'valumé‘of‘éxpenditurés‘in retail outlets and sérvice
firms is estimateé_to increase by'ﬁiO6,602,pér year, Table XXI summa-

rizes these resulis.
" Estimates of Primary and Secbndary Benefits

The chaﬁge<inbaggregaté ﬁe£vfarm’inComévobtaiged in‘Chapter IIIvis
equivalent'to.whét is referred to‘in‘thewliteraﬁﬁre §n water resource
develop&ent prggeéts as primary benefits; ioea,'the value of the
products or‘éervides‘dire¢tly;rééﬁlﬁing froﬁ the peréct9~net of all
nén;prbjeétvgosts inddrréd im.théir‘realizatisn (Sée_Chapter II), Thus,
thé ?riﬁary-or direcﬁ'benefits of ﬁtilizing the water of the detention
pools of the floédwétér,retaﬁding structures of Sugar Creek Watershed
are estimated‘f@ be'ﬁé86,775'gﬁnﬁallj.

Seconaary Bénefits of_wateréhéd.develOpment were defined‘in‘
Chapter II as the in¢£ea$e invnet'incomeé“or other beneficial effects
résultingrfrom activities.Sfemming from oflinau¢ed by the project. In

. spite of the controversy which exists with fespect to the procedures



PRESENT AND PROJECTED LEVELS OF AGGREGATE ECONOMIC ACTIVITY

TABLE XXI
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$000

Item Unit Presente ‘Projgected Change
Total Population . - No. . 149,001 149,033 22
Total Employment - No, . 48,585 48,595 10
~ Agricultural - No. 11,807 . 11,810 3
Nonagricultural Vo, 26,778 36,785 7
W, R, and 8. “No. . 25,941 25,947 6
Mining and Mfg. "No., L 475 b b5 0
Government | No. 6,362 - 6,363 1
Total Personal Income - $000 212,277 212,724 217
. Agricultural $000: 52,225 52,621 296
Nonagricultural $000 161,052 161,073 21
W, R, and S, ~ $0o00 83,207 8z,204 17
Mining and Mfg. - $000 18,379 18,379 0
Government ' $000 35, 06k 25,068 L
Retired Population = - $000 - ok, hoo ok Loo 0
Total Volume.of Expendi-. S . o
tures in Retail and o Co e
Service Trade $000 221,769 221,875 106
Ag. Prod. Inputs $000 zh, 027 24,093 66
Congum, Expendit. 187,742 187,782 4o

1 ’ | _ R

Present and projected levels of aggregate population, employment,
personal income, and expenditures; and changes resulting from using the
water of the detention pools of the floodwa*er retarding structures of

" Sugar Orepk Wate;ehed for irrigation.

19609
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that should be used in estiméting\secondaﬁ& benefits,.énd with the cur-
rent diversity of opinion on.the legitiﬁacy of the inclusion of second-
“ary benefits in~prbject ;]usti_fica’éifLOn(j the Bureéu'of Reclamation has
continued to include indirect.benefiﬁs-in»ifs aﬁalyses of irrigation
pfogecfs;H,The in&ifect’bénéfits are'caiculated_from summarieé 6f farm
budget data fepreSenﬁihg fufufe conditions with and without the prOJéct.
These benefits are computed using ?ércentage'factors to séleCted items
.of gross farm 1hcomé and expenses, '
| Thé seéondary Qr.indirécﬁ bgnefits'calculéted in this manner, are
an estimate of thé‘iﬁpéct of éﬁ irfigation'proJect on the ndnagricul_
tural sthor of the'ecoﬁomy; It has been'argue&‘that sihce_indifect
Beﬁefits wili‘accfue from”dhe of‘séverél,possible reclémation projects
- from- & natioﬁal ﬁoﬁﬁtvbf view éédohdary benefits normaily have.very
little Sigﬁificance ih éconoﬁicaiIYLJustifying a resource.development
' progegt,'vHowéver;'ffom{tﬁefloéal péiqf-of.view,'such‘benefits are réal
and contribuﬁe to the growth 5f.£he logai ééénomya

. Parsonallincame c§né£itutes the‘priﬁéipal‘measure for assessing
secund&ry benefitsibecaﬁse iﬁ Showg‘ﬁow écdnomic aétivity pays off, and
because it 1s a good index of_theleconomic wélfare of fhe people, The
estimaﬁe of thé Change in total pérsonallingome provides a measure of
the change in wages and salary payments. and other forms of: income,
associated wiﬁh irrigatién dévelqpment; to thévrésidents of the area.
This may be considered to be tﬁe ménetéry-?alue bf fhe iocallindirect
'benefifs of 1rrigation devélopment; ;Thus,kfhé l&cal secondary bene-
’fité, reSplting ffom~thé ﬁgé of the watér_Stdred iﬁ the &etention
‘pdéls of the floodwater retérding strﬁétures‘ofASugar Creek:Watershed

for irrigation, are estiméted‘to be $20,368 per year. Hence, the total
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Q

benefits of frrigation development (primary and secondary) are esti-

mated to be $317,141 annually.
Allocation of Alternative Water Supplies

The azbove analysls has-been éqneerned with allocating the actual
supply of water dvaii&b¢€ in the waterehed, and estimating the primary
and secondary affects thatvwouid-resuit from its use in irrigation.

The analysis hae s‘own that the economic potentlal of irrigation devel-
cpment in Sugar Creek Watershed is limited by the quantity of water
stored‘in the floedwaﬁervretarding strucrﬁres. ,Although cost estimates
of increasi mg vbe Water ctordge capacity of the structures were not
available?>eome of these etructures do have ‘potential for this kind of
development, This eeétioh d‘ecu 36 the Drrmary and secondary economic
smpact of utilizing somewhat larger’qpaﬁtities of weter than are cur-
rentliy avaliaolea> The purpase of thie analysislis te examine'the'eco—

o

tential to farmers of developing additional storage for

nomic vo

irrigation by entering into cost-sharing agreements with the Federal
Government to develop the adthional Storawc capacity.

Three alternative scvel) of water oupply are considered: 33,0003
29,6001 and 52,800 acre inches, which correspond to 125 per cent, 150
per ceuni, and 200 per'cent of. the sﬁpply presently available, The fol=-
lowing eetimaﬁes of primary ahd‘eecendary benefits are nade for these.

i

three water leve s using the provedures discus sed previously.

Beneflts From Increas 1ng the Wdter Supply 25. Per uent

A supply of 2%,000 acre inches of water would be allocated to the

roup of  farms of which typical farm III is representative, Each farm
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would use 510 acre-inches of irrigation weteré,and the aggregate in—
.crease 1n net farm'retnrns‘would'be 3319,625}(Teble XVIII). This in-
crease in net farm:income;ttogether.w1th an increasevin'demand for
agricultnraldproductive inputs of $66,927 (Table XXIl)ngivesten estimate
of the primary effects‘of using this‘supply of water for'irriéation.'
The'increese in: demand-fOr agricultural productive inputstcomprises an
increase in demand for labor equivalent to four full—time workers.,
Using the interdependence model results in the follQWing estimates of
the secondary impaot Derivative employment is estimated to Increase
by' 10 wmrkers (? 48 X 4), and total employment increases by 14 full-
“time Jobs (,.48'x‘4). ;Population is . estimated to increase by 43

. persons (10,67 X 4) The'chenges 1in employment 1n the nonfarm sector
caused by the proJected chanwes in: the farm sector are estimated ‘using
Equation (%.2) of the interdependence model, ‘The levelﬁof employment
'infthe'wholesale;.retail;mandfservice‘sales subsector s projected to
increase by eight and the level of employment in the government sub-
sector is estimated to. 1ncrease by two. SimilarlY, the “volume of “trade
in -the wnolesale, retailz and service sales subsector is prOJected to

increase by 373,059.1

lvlﬁ:

E, +‘ (E 's'+ 1095AC SR (Eg+ .026 AP) (3.3)
11 811 + L 475 + (25, 941 + 1095A;C ) + 6,262+ .02 (42)]
148,591 + u@BAc ' L

i

it

- E_+ ﬁ - b
% 11 811 + (76 778 + 10)
= 48,599 |
48,599 = 48,591 + ..1095AG are
AC_._ = 72,059 ~

AR

wrs

1095 (73.059) .



PRESENT AND PROJEGTED

DEMAND FOR AGE

OF AGGRE

TABLE XXI

TCULTURAL
GATE WATE

1.

PRODUCTIVE INPUTS AT ALTERNATIVE LEVELS

R SUPPLY

Present Zj?OOL bere=Inches 39,600 Acre-Inches 52,800 Acre-Inches
Ttem B _ ' Demand Prozected Change _Prejected : Chénge 'Progected Change -
‘Dollars _ |
Seed . 1,768,543 1,761,765 3,001 1,772,771 4,028 1,775,129 6,586
Fertilizer Materials 4,994,186 5,001,298 . 7,112 5,009,649 - 15,46% 5,020,662 . 26,476
Feed - _ S 7,188,455 7,188,455 0 7,188,455 o 7,188,796 . 241 -
Machineryt : 12,884, 4oo 12,910,519 - 26,119 12,935,252 . 50,853 = 12,953,229 68,829
- Fuel and Lubricantslt = 5,511,868 = 5,520,944 . 19,076 5,525,599 13,731 5,528,086 C 26,218
Labore. — ’ 1,679,392 1,690,801 - 11,409 1,691,141 11,749 1,694,426 15,044
Totals 24,006,80k xh,097,781 66,937 34,120,868 96,004 24,170,348 143,504

charges,

lThe estimate of the change includes the increase in direct demand and thévincrease_from'custom

2The,amount of the change is a result of the increased amount of custom work réquired.'

02T
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| Equation'(4,3> is‘ﬁSed té‘project the peréonal income of the area,
Total personal inéqme ié:prOJected to increaSe,by $41,150, Personal
incomes‘té agricultﬁre; tobtholésalég retail, and.service>3aie§;.and_to
government are pr@Jécted to incréaée by 312 880;v322 é46;'and $6, 024
respectively. TObal personal income 1s estimated to reach a level of
$é1394185150-5x61usive of the_initial inCreasé in net farm incomes,2
Equétidﬁ‘(SOEJ permits projectiﬁgtthe leﬁél-of eXpenditures of the
ared. The.demamd for agricﬁltufai‘prtductive inputs was estimated to
increase by %66 5/ per Vear,J ﬁSing Equatioﬁ\<5 3), the demand for
¢onsumer goods ahd services s prOJected to increase $54 180 annually.
Thus, the volume of expendituves in retall and. service trade is esti-

matsd to.increase by 31?1 ll? per year.

= 8 . .
Thus; AE, k;Q .
,{'_\Ev 5 = 8
WS
A = B
L\CWTS %{ 390"”99
i = (T, v BB+ (Y i AC D (L4.3)
(Y) % AP) + ¥+ T

i

[59,/2 000 + 9po Q 4)] + [82,207,000 + .,04) (7%,059)]
+ [35,064,000 + 140.1 (43)] + 18,279,000 + 24,402,000

= P1%,418,150

Thus, AY = 41,150
:Aya - 12,880
AY = 22,046

AY = 6,024,
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Benefit s From Increa51ng the Water Supply 50 Per. Cent

A.supply‘of irrigationvwater of 39,600 acre—inoheS‘would be allo-
eated to the group of'farns from Which typicalbfarm‘II.was selected as
representative. This allocation would increase aggregate net farm
returns by 3+l7 927 (Table XVIII) ~ The aggregate increase in demand
for agricultural productive.inputs wonld be $96;024 per_year.(Table
XXII)g.of which the increase in demand for labor is eouivalent to four
fullwtimevworkere,’ Since the basic changes in employment and population
are thc same ior the supplies of ,,,OOO and ?9 6OO acre-inches of-

water, the seoondary'effecteiare,also equivalentw

Benefits From Increasing the Water Supply lOOfPer Cent

A oupply of 524 SOO acre~inches of water would he allocated in the
follOWlng manner te max1mize aggregate net farm income for the areal
t rne tvplcal farm Ii group would receive J9,3?4 acre—inches, and the

yplcal farm IIT group would get l 176 acre—inches. Lach of the farms
in group II WOULd use 748 acremlnches.: This_allocation would increase
aggregate net farm returns to thefwatershed.by $55?,739 per'year

(Table XVIII)» The aggregato demand for agricultural produotlve inputs
is estlmated to increase by $143,504 annually (Table XXII) - This in-
crease in demapd comprises an increase in demand for farm labor equiv-
alent to five fullwtime jobs,‘

The secondary_effects:are proJecteo using the flow or interdepen-
dence model. HThe original ohange’in labor causes‘an‘increase in
 derivative employment of 12.(?.48\X 5). ‘Thus, total employment 1s
progecteo to 1ncreaee bv 17 Jobs (or ,,h8 X 5), and total population by

5% persons - (lO 67 X 7) _The change’in employment-in’wholesale, retail,
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and upWViCGISdJeﬁs and the Lhanne in government employment are proJected
using Equation (303 ox Th*s equation also permits one toé estimate the
change in the total volume of trade (reﬁail and wholesale) in the area.
Wholesalee:refailg-aﬂd‘service seles employment is expected to increase
by 10; governmentcemﬁloymenﬁ 1S-preJeefed to‘increase by two; and the
total volume of trade in fhe:whelesaie,.retailglaﬁd service sales sub;
sector is estimeted £o inerease by $91,224 per year :
Equation (ﬁaf} is used to pereet the‘chaﬁges in_persoﬁal income.

The changes in tetai‘peréonal.income; pefsonal income-to agriculture§
personal- income to whojeeaie, retail cand service sale 53 endyéersonal
income %0 government are eetimqted to increase by $50, 873; 515 640

27,8085 and $7,425, respectiveiya per year. The total level of,per-v

sonal incomwe is estimated to be $213,427,872, exclusive of the original

o
cAA
o

+ & # (B % ,1095AC )+ [E + ,03%6 (53]  (3.3)

Z A X .
ji} o {
a M WS : wrs

w 11,612 + bh75 + (25,941 + .1095AC ) + (6 362 + 2)
] I‘( ,,,r‘«)',') Lo ?UO‘«-/\ Q :

Y’F

F
;
3
<4
Fb

= 11,812 + 36,790

L8,602 = 48,592 + ,1095 AC

5
“AC = 91,324

Wrs

B A

J
)
E=24
e
ol
~
A
N
I



124

o b
increase in net farm incomes, -

The demand Fov agricultural productive inputs was estimated to
iherease.oy'#lhjg504, From ‘Equation (503) the total level of expendi-
tures in censumer'goede and eervieeé_is prOJected to increase by
$66,780 (1326O£x2), end the total voluﬁe of ‘retail end’sefvice trade is
progected to be'ﬁ??l§978,§88 (en’ihcrease of‘ﬁéld,éSh @ef yeef).. Table
XXIII summarizeé the;results,fer tﬁé‘tﬁree élte:nati?e.watef 1eﬁels

counsidered,

Economics of Inéfeaéing the Water Supply

The increase in net returns resultlng from inerementing the supply
‘of water for irrigation from the amount currently available to z3,000
acre-inches would be 3J¢,852 per year,. This indicates that farmers
could pay up te‘§4;98fperbaere;inch offweter used pereyear;> The present
valge_efEthe'stream;of getfreturne;per;ectefiﬁeh5‘discounted for 12
 years (the assuned life‘eftthe iffigatioﬁ’eyetem).et seven per cent is
ﬁ7qovgo Thus, the“ﬁa%iﬁum-amount fareers'cduid‘bayifor developing this

add*tional storage Lapacity woqu be 5190)5 per acre_inch of water

.5 2,225, ooo + ﬂ)O(ll“)] + r8,9?o7 000 + 2045 (ac, S)J
| 1 . . (4.3)
% [25,064,000 * 1401 (AP)] + 18,279,000 + 24,402,000
&= LS“ z25, ooe + 5901(17)] + r8f’?o7 000 +‘ Z0l5 (91,324)]
: + [ 25,064,000 + 140.1 (5;)] + 18,379,000 + 94 402,000
| $,91;9+»7 873
Thus,

AY = $50,873
A, = 15,640
Aers = 27,808
AY = ?9425v

a



TABL?vXXIII:'

' PRESENT AND- PROJECTED LEVELS OF AGGREGATE
Of AGGREGATE WATER SUPPLYL

ECONOMIC ACTIVITY AT ALTLRNATIVE LEVELS

33,000 Acre Inches

. 39600 Acre Inches

52,800 Acre Inches

187,796

Item Unit Eresentz.f Projected Change - Projected Charnge Projected Change . .

Total Population’ No. 149,001 149,044 L 43 149,044 - 43 - 149,054 53

Total Employment ' Wo. 48,585 . 48,599 14 - 48,599 - 14 48,602 - 17

_ Agricultural - No. 11,807 11,811 - Sk - 11,811 4 11,812 w5

Nonagricultural . .No.’ 36,778 36,788 - 10" 36,788 10 36,790 12

W.R. &'S.7 -7 . No. 25,941 25,949 T8 25,949 8. 25,951 - "~ 10

. Miping & Mfg. No: 4,475 4,475 ¢ -0 © 4,475 0 4,475 0

) Government No. 6,362 6,364 2 6,364 - 2 6,362 - 2

‘Total Personal Income $000- 213,377 213,738 361 213,836 . 459 213,981 604

Agricultural - -$000 52,325 . 52,658 .333 52,756 431 - 52,894 569

Nonagricultural $000 . - 161,052 161,080 28 161,080 28 ©161,087 - 35

- . W.R.. & S. $000 . - 83,207 83,229. 22 83,229 22 83,235 28

.-Mining & Mfg. $000. - - 18,379 18,379 0 ‘18,379 0- 18,379 0

Government ; $000 35,064 ‘35,070 b 35,070 6 ‘35,071 7

Retired Population $000 124,402 - - 24,402 - 0 24,402 .Q 24,402 0.

Total Volume of Expendi- : i L N ’ :
tures in Retail and L , - d e ' .

Service Trade $000 - 221,769 221,890 '121 221,919 150- 221,978 209

" " Ag. Prod. Inputs- ©$000 - 34,027 34,094 67 34,123 - 96 - 34,170 143

Consum. Expenditures $000 . 187,742 - 187,796 54 54 187,808 66

1Present and projected levels of aggregate population, employment, personal iricome and expendltureS' and changes resulting from using

alternatlve levels of aggregate water supply for irrigation.

21960.

GS1
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available at the pumpe

I tne supply of water for irrigation is increased from‘the amount
ourren%ly available to 39 600 acreninches, net returns would increase-
by %i,i9l64‘annually;:.This implies that farmers cQuld'pay up to $9.94
per acreeiuch of uater used per yesr., The presentivalue of ‘the- streem
of nei’returue per ecre—inch discounted for 12 years at seuen per cent,:
would be &”8 95 Honce,fﬂrmers could pay a maximum of 378 95 per acre=

inch of wal er available at the pump, for developing this additional
vlcapacityoi Farmer can pay more. per acreninch of water for developing
‘the seeond level of additional capacity because the increased amount of
water wallable per farm permits utilizing the irrigation systems more
'iefficiently; That is, the surplus above the lump sum of annual fixed
costs is grcater for +he second level of water uged per year than for
the first, | | |
'?‘Inc easing thc Jupply of irrigation water from the quantity

vp“escnt]y available to- 5?,800 aorenincaes would result in an increase
of net farm retUrns of 3266,966, This means‘that farmers could pay up
to $10,11 per acre-inch of Water used per year;' The present value of
the stream of net return~ per acre—inch, discounted for l? years at
seven per oent, WOUld be $80.20, ‘Thus, the maximum‘amount farmers
could pay for dcveioping this additional storage capacity would be
$80,20 per aerefineh of watervavailable at the pump. |

This section_has.dealt With‘the estimation of the potential eco~
vnomic’effects ofousing‘alternative‘Suppliés,of'water for irrigation.
The costs of:addiug.to,the aggregate_storage.capacity would have to be
oompared with thetpotential economic benefits iu orderlto assess the

true economic impact of'such'developments; The So1l Conservation
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Servicevcould proﬁide cost estimates of adding to the water‘storage
capacity, and fufnishjihformation abéut which structures offer the best
possibilitieé,'”With fhese esfimateé and the kind of analysis presented
in th1s sect1§n; a'decisioﬁ cduid be reached about the'prOfitability of
. such an.eﬁdéévor;‘aﬂd_abéuﬁ»the most desirable aggregate storage capac-
'ity:toldevelop;, Farme?s‘ébﬁld-u$e_fhévprocedﬁres folloWed'in the three
examples abo§é to-detefminekhoﬁ'much:they céuld affbrdvto pay for'ény
additional cépacity.: Of cour§é,rthis'k1nd‘of project coﬁld be under-

. taken dnly if ingﬁitutibﬁél:arranéeﬁénts permifg'and if the férmers are
willing to éhare-nbt only the.inferéStféndvthe benefits, but also the

costs,



. CHAPTER VI
SUMMARY AND CONCLUSIONS

Using the water stored in the‘floodwater rétarding structures in
Sugarvcreek'Watershed‘for irfigation offers areé farmers a potential to
increase’their het returns, Since irrigation development stimulates
offwfarm.economic'aétivity, this'economic potential is not restricted
to the farm sectbr. The ovefwall purpose of this study was to present
estimgtes of’the importance of-irrigation‘devélopmegt to the farious
. groups of the loqal ESOTOMY o This chapter is dividedvinto three
paris: .objecfives ana brocedures, finaings and Gonclusionsé and'implim
cations. The first part restates the objeétives‘of the study and, |
describes the procedures used to fulfiil-the objectives. Tﬁe second
section presents the numericél results.and draws sohe conclusions based
on these results, The last portion discﬁsées the impliéations.of the

study. .
ObJectives and Procedures

The maj&r obJthi#e'of thié study Qas to determine the primary and
secondéry impact resulting from the use of water in the Sugar Creek
Watershed floodWater_retentipn sfructure sediment pools for irrigation.
The specific dbjectives were to: (1) develop optimum farm organizations
forvyepresentatiﬁe farms‘in the wateréhed, under alternative levels of

water supply; (2) determine the value of irrigation water to the

128
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individual farms; (%) estimate the changes in farm income and.resource
use arising from irrigation development; (4) develep a model that would
estimzte the effect of the irrigetion'develdpment‘on employmeﬁts POPU-
lation, and business achivity in the community; (5) estimate the second-
ary benefits of irrigation developmenﬁ for the water supply currently
available; and (6) estimate the.pri@ary and secondery impact of devel=
oping larger quantities-of'water;

Five typiéal fafms were defined using information frdm a sample
of farms in the waterehed. These farms were designed to reflect
physical and insﬁitutiohal farm:reseurce situations common to the area.
A description_of_the typical farms is presented in Chapter III, Table
Iv, |

Linear programming was used as the operational technique for esti-
mating the net returns and.alloeatioe of resouﬁces for the representa=~
tive farms,y Veriable resource‘progfamming, allowing the supply of
‘ water availeble per farm to vary from zero to an uﬁlimiting amount,
was used to determine the optimum-farm organizations at aiternative
1eﬁele of water supply, the value of irrigation water to the”individual
farms, and the changeé in income and resource use arising from irriga-
tlon development, |

Input-output data for the programming analysis were obtained from
several sources; The yie1d estimates and_eropping systems were ob=
tained from coﬁnty extension peréonnel, and staff members of the
Departments of Agricultural Eeonemics.and Agronomy . vMachinery costs
were bhased on date develcped from other southwestern‘Oklahoma studies,
and priee assumptions'approximate cﬁfrent prices paid and received by

farmers of the study area. The crop and livestock enterprises
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considered were those currently being used in the watershed. Appendix
. A contains the érop and livestock budgets prepared for this study.

The allocation of the available water supply amoﬁg farms and uses
on the farm was based.on'the‘ecoﬁomic principle which states that if
one wants to maximize returns to a scarce resource, it should be allo-
cated_amohg its alternative uses in such a manner that those uses
yielding higher returnsvaré.givén priority.

The aggregate primary impact of irrigation development was esti-
mated by détermining the changes in,inéome and resource use with and
without 1frigation for the particular farms,'and then aggregating for
the whole area, The change in income calculated in this maﬂner may be
considered an eétimate of the primaryvbenefits of irrigation development.

An economic interdependence model wés designedfto represent the
intersectoral Jlinkages ofbthe loéal economy, This model was used to
predict ﬁhe effects that the initial'changes in the farm secﬁors'arising
from irfigation development, would imposé on the rest of the economy.
The model consists of a set of five basic equations and their estimating

forms, The first two equations of the model are functional relation-

a3

siips indicating how changes in basic employment affeat derivative
employment and population. The other equations describe the composi-
tion of total emplojmehta total persbhal 1income and expenditures in the
area of stﬁdyo Two of the coefficients in‘the model are estimated -
uging economic¢ base analysis and five of the coefficients are estimated
using regression analysisP 'These seven coefficients represent multi-
pliers of different kinds indicating how‘changes in one variable affect
another variable, - The last coefficient in the model is the per capita

congumption of goods and services in the study area. The methodology
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" involved 4n economic base analysis consists of an estimation of a r
of some quantifying meﬁ$ure of the derivative to basic industries,
Basic indﬁstries are-tﬁose which produce goods all or part of which are
sold in external marketé. Derivafivevindgstries are those which pro-
duce goods and services primarily for the local consumers,

The'interdépgndencé model ﬁas used to project the secondary impact
of irrigation development on empldyment, population, personal income,

‘and expenditufés withih’the aﬁea of influence of the development. The
estimate 6f thevéhénge in total personal ihcome provides a measure of
the change in wages and.salafy payments and other forms of 1ncome‘ac—
cruing to the résidents of thevafea as a‘resglt Qf irrigation develop=
ment. This may be qonsideredlfo:be th¢ monetary value of,fhe local
indirect or secdndafybbenefits'of irrigation developmént, |

The pfocedures outliined above were uéed to estimate the primary
and secéﬂdary impact of‘using:thé-water éurrently available in the
sediment‘pools of the floodwatef refarding structures for irrigation,

They were alsc used to estimate the primary and secondary impact of

developing larger quantities of water,
Findings and Conclusions

The relative amounts of land on the five typical farms used in the
programming analysis were‘as follows: typical farm I,‘139 acres of
total land, 9% acres of cropiaﬁd and 28 acres of rangéland; typical
farm II, %47 acres of totél iand, 202 acres Qf.croplandﬁ and 128 acres
of rangeland; typlcal farm IIT, 480 aoreé of total land, 291 acres of
cropland, and 165 acfes‘of rangeland; tjpical farm‘Ivs 680 acres of

total land, %90 acres of cropland, and 256 acres of rangeland; and
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typical farm V, 1,020 scres of total land, 623 acres of cropland, and

246 acres of rangeland.

Linear Programming Resuits‘

Ofvall the activities programmed, peanuts and grain sorghum were
the only crops to enfer allboptimum farm opganizat'ionso One feeder
cattle enterprise based on néfive'rangé Q; bérmuda'pasture also entered
all plans., Uﬁder dfyland conditions,‘fhevoptimum rlans for each of the
typical farms inc’luded‘pveanut.s7 éotton, grain sorghum, and steers, All
typilcal farms with the exception of typi;al farm II, also included
alfalfa to satisfy the‘conserviﬁg base'écreage restriction, and to
utilize the minimum cotton diversidn acreage. 'Typical farm IT complied
with the cénserving base restriction with the inclusion of bermuda
Erass. >IrrigainHIWater was-initially'allocatgd to peanuts on each of
the ﬁypical fafms, It was more,pfofitable to»irrigate fewer acres at
the high level éf'Watef’applicati6ﬁ and‘plaﬁt the remainder of allot-
ment to dryland péanﬁts than to irrigate more acres at a lower 1évelo
Only after the peanut allotment had been irrigated at the high rafe
did other ofOps enter the sdlutiéﬁs as irrigéted alternativesq

The second crop td_be Irrigated with the limited amount of water
was bermuda Brass. The‘highér'aéreage‘of bermuda grass was utilized by
an increased number of sfeers" As water became less limiting, irri-
gated gréin sorghum entered each of the solutions., When water was no
jonger a limiting factor, five activities remained in the optimum
planss irrigated.peanuts, irrigated bermuda grass, irrigated grain
sorghum, dryland graln sorghum, and steers‘on native range and bernmuda

grass. One exception"waé that farm I did not have any dryland sorghum.
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A second excebtion was that the orpanization of typical farm IV con-
tained three acres of irrigated alfalfa. ALl the irrigated activities
came in at the high rate of water application.

The land use pattern Qas generally determined by the proportions
of the different soiis which the typical farms had, as well as by the
basic acreage allotments of ?eanutsa cotton, wheat, and conserving base.
The analysis indicated that to obtaln maximum profité, when water is
not a limiting factor,‘farmers should use the high yielding Lb and Sb
solls in producing grain sorghum,_ However, when water is very limiting
the highest returns should be obtainedvby allocating the best sandy
soils to peanut productidn and thevbest loamy séils to cotton
production, |

The marginal value prédﬂcts of 1rrigati§n water declined with in.
creases in water availability, Typiéal farm III showed fhe highést
values of water for very limiting levels of wéter sﬁpply. Howe&er,
typical farm V had higher vaiues than any ofher farm for high levels of
water supply. This’indicates that typical farm III can use limited
amounts of water more efficiently thén the other farms considered,
while ﬁypicai farm V utilize$ large amoﬁnts of water more efficiently,

Both labor requireménts and ﬁhe use_qf annual capital increased
for all typical farms with the inérease in use of irrigation water,
However, utilizing additional operatér labor was sufficient to irri-
gate typical farms I and Iz at_allvlevels of water supply, and for
most levels of irrigation of typicai farm I1II, Typical farms IV and V
required hired labor in addition to the available operator labor for

all levels of water supply as well as under dryland conditions.



Primary Impact of Irrigation Development

The aggregate primary_impaét of irrigétion development refers to
the changes in aggregate farm income and demand for agricultural Pro-=
ductive inputs that result from using the water of the sediment pools
'for irrigation; ‘The combingd'sediment pool storage capacity of all
floodwater retarding sfructurés'iﬁ Sugar Creek Watershed 1s 67,704 acre-
inches, Of thisvamouﬁt;'it was estimated that 26,400'acréfinches would
be available for‘irrigatién aftef deduction for evaporation and other
losses, This supply of Wafer was allocated among‘the farms of the
watershed resulting in an aggregate inoréase in net returns to the
watershed of $?86;7739 and an-aggregatelindrease in demand for agricul-
tural productive inpuﬁsiof.$66,282'per yea?. The increase in aggrégate
farm incomé may.be cbnsideréd a measuré of the primary benefits of

irrigation development,

Secondary Impact of Irrigation Development -

The results of this s@udyindigatea that using the water stored in
the éediment pools of,the,floquater retarding Sfructures for irriga-
tion woﬁld resﬁlt in a net iﬁcreasé of lO full-time Jobs per year
{three in agriculture; one in government; and six in wholesale, retail,
and service sales,acﬁiviﬁies),_énd an increase in population of 32 per-
sons, The volume of trade iﬁ»the whqlesale,.retail, and service sales
activities would 1ncfease by $54,795 per yeér, Total personal incomes
to agriculture: to‘wholesalé,'fétail; ahd serﬁice sales; and to govern-
ment employees were_projeéted té increase by $9,200; $16,685; and
$4,483, reépectivelyﬁ ﬁer,yéar, The Jevel of total expenditures in

retail and service trade was expected to increase by $106,602 annually
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{(of which $66,282 eofresponded’fo'the increase in demand for agricul-
tural prdductive inputs and $40,7%20 to the increase in personal con=
sumption expenditures).

‘ Sécondary benefits df.watershed development were defined in
Chapter II ags thg Increase in net incomes or other beneficial effects
resulting from activitieS'éteﬁming from or induced by the pro;jec:fo
Personal income constitutes a-goéd measure fér aséessing secondary
’berlef’i{:S‘7 because'it:shbws how econdmid activity payé off, 'Thus, the
estimate of the 1ncrease‘in“total personal income, $20,268 per year,
may be consideréd‘to be the ﬁoneta;y value of the local indirect bene-

fits of Irrigation development.’

Allocation of Alternative Water Supplies

Theveconoﬁio potehtiél of irrigaticn'develépment in Sugar Creek
Watershed ié limited by Ehé amount of water presently available;
Although no data were évailable to estimate_the cost of increasing the
storage capacity of the strﬁctures, some . of these structures offer
potential for this kind of development, :Three alternative levels of
waﬁer sﬁpply were considered to examine the‘economic potential to
Tarmers of developing additiona1>stdrage'éapaciﬁy for irrigation
water, The three levels conSidefed were: 33,0003 79,6003 and 52,800
acre~inches, which correspond £o'125, 150, and 200 per cent of the
supply currently.availableo | |

Using the pfocedures discussed above, the following results were
obtained., Utilizing a ﬁet supply of 23,000 acre-inches would increase
net farm returns $319,625, and the démaﬁd for agriouitural productive

fnputs $66,9%27 per year., The estimate of the increase in demand for
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agricultural produciivé inputs includes an incfease in demand for labor
equivalent to four fﬁli—time workéfs. Using the interdependence model
tobprOJect fhe secondary impact resuited in the following estimates,
Nonfarm employment‘was.progected to Increase by 10 (whOlesale, retail,
and service emplbyment 8 and goVernmental emﬁloyment 2). Total popula-
tion was projected»to 1néreaée By 43 persons,band total personal income
by #41,150 (agriculfure>312,880; whoieéale, retaii, and service sales
§o0,2465 and.government'36,024),; The‘vélu@e of expenditures in retail
and servioe‘trade was progécted té'increasevﬁyl3121,ll7,

A supply of water of 39,600'acre¥iﬁCHes, ﬁsed for iffigétion, would
increase aggregate net_farm inébmés 3417;957, and thé'aggregate demand
for agricultural prdductive inputs 396,024; ‘Theiincréase in demand for
agricultural’prodgctive inputs indludes an 1ncreasevih demand for labor
equivalent to fouf»fulletimebgb?s;,'Since the basic changes in employ=-
ment and pqpﬁlatiqn were.ﬁhé Same for the suppliés of 33,000 and %9,600
acre~inches of water, the seéoﬁdary"effeéts were also equivalent.,

» Utilizing a supply of.529800 acre—inches of water wouidvincrease
aggregate net farm ingoméénby @5535739 and the demand for agricultural
productive inputs‘by 31439504‘per year, Ihis increase in demand comm-

' ﬁrises an increase iﬁ démand for labor equivalént to five full@time
Jobs. The secondaryzeffects wére projected‘using the interdependence
model, - Total popﬁlatiOn was.proqected_to 1nérease by 53 peréons;
wholesale, reﬁa11, and service saies employment was projected to in-
crease by lOé'énd govefnmental-empioyment was projected to increase by
two, Total pérsdnal iﬁCéﬁe was projected to increase by $50,87%
annﬁally'(agficultﬁre $159640;vwh01esa1e; fetail, and serviCe sales

$07,808; and government $7,425), and§the'vplume‘ofvretail and'sefvice
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trade was projected to increase by $210,284 per year.

The results indicated thétbfarmers using a payoff period of twelve
" years and an interest’fate of seven per cent could invest a maximum of
$29.55 per acre-inch of wafef_uéed pef year for increasing the storage
" capacity from the préseﬁt level to EB,QOOFacrewinches. Similaﬁly,
farmers couid»inveétvup'to ﬂ78,95 aﬁd 380,30vper‘acre~inch of water
used per yeér for inéreasingbthe étqragé’capacity tov39,600 and 52,800
acré-inches, feépectively,-'Farmérs éanlihvest méfevper acre-inch of
water used for fhe léfger‘léVéls,‘becauée.the increased'ambunfs of water
available:per farﬁ"perﬁit utiliéing the irrigation syéteﬁs more

efficiently.
Implipations' '

The results of thié étﬁdy have i#diéatéd thaf.using‘the‘water
stored in the detengion pcols'bf fhe‘floodwater retarding structures of
Bugar Creek Watershed for irrigation purposes is ecOnomically‘desirablea
From the point of view of welfare ecoﬁomics, if fhe priﬁcipleé dis=
cussed in Chapter II in relation té-the_justificaiion of - water resource
development projects are kepf‘iﬁ mind;‘Such utilizatién is socially and
economicaily Justified. Irriggtion deéelopment offers‘possibilities to
the farmersxOf‘the waterShed‘df incféasing netireturné, Through multi-
pliér effevcts«2 fhe initial‘changeé in thé farm sector ériginating from
irrigation‘development,'prodﬁce'net increases in the aggregate levels
of é@ployﬁénﬁ, pdpulation, personal ihqome, and expenditures.,

‘The results3of this stu&y.are useful for several furposes,. First,
the prégrammed Opti@um farm organizatioﬁs can Pefuéed by farmers and

eXtensionnpersonnel‘as'guideé for planhing optimum farm plans. Second,
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the marginal value products of water_qaﬁ Be used by farmers in deciding
between dryland and irriéatéd farming, and aléo to what level they
should go if they do want to irfigatég' Third, the estiﬁates of primary
and secondary impacts providevan 1nsight'into the importance of irriga-
tion dévelopmentbtb the local economj. Fourth, farmers.cén use the
pfocedures and results préséhted 1n;éhap£erlIV'to‘determiﬁé hdwbmuch
they could afford to ﬁay:for'deveioping édditional water storage
caéacity}_' | | | |

The ﬁrqcedure uséd in'this stﬁdy.to investigate the nature and
ektént of the ééoﬁohic impact'df irrigafion dévelopment can be agpplied
by the federal,state?or locai égeﬁcies for the evaluation of water
‘resource deﬁelopment perects. The prbcédUre‘used to analyze the
secondary impact of ifrﬁgationvdevelopment‘is based'upon the recognition
that because éf iﬁtefsgdtdral:1inkage$§lthe‘different sectors of the
SConomy g:e.intng¢pend§nt,:,Ihis 1mpiies that changés in one sector
are diffused»throughout thevrest of tﬁe economy in harmonious movements.
The diffusion ofvchanges éan be iraqed'by means of -multiplier analysis.
This procedure permits estimating thé changes in employment, population,
income, and ekpenditures générated by the initial Chaﬁgesbin the agri-
culturai sector, as well as to quanfify the sécchdary.benefits of irri-
gation develop@ent. | |

This study;has shown that‘irrigation dévélopment can exert a sig-
nificant impact on eébﬁoﬁic growfh’and'‘co_mmunj_t,y-_d.evelopmentc The
increase in economic-éctivityjéﬁiﬁulated‘by irrigatiQn development is
imporiant beéause 1ﬁ_reﬁresentsvgaiﬁs.in;ihcomes not-only for the
farmers but for othér iécal gfoués‘és-well, The creation of new Jobs,

which uéually provides ihcentive for‘increases in population, has a
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tremendous importance for' areds such as the one considered in this
‘study, which has experienced out-migration and declines in employment
in recent years. Irrigation development can be an important factor in

reversing or mitigating these frends.
Limitations

The optimﬁmearﬁ'organizationé presented in this study apply only
to assumed pfiéémgost,_téchhical, and institutionél relationships
assumed for Sugar Creek Waﬁersﬁéd. The synthesized typical farms used
in the pfogramming-aﬂaiysis are not necessarily eQual to any particular
farm in the waﬁershed; r:att‘,‘lrlér.j they'refiect physiéal and institutional
farm resourCevsituatiOns common tgbthe éréa. The crop and livestock
entérprises cbnsidéred wére théée currently béing'used in the water-
shed. it is possible ﬁhat entefpﬁises not.prbgrammed may yield greater
net retﬁrns3 | | |

Thevlineér programmiﬁé resﬁlts5ob£ained‘aré.based.on vthe‘assumpr-=
tion of perfect knowledgg,aboﬁt iﬁput;outpﬁt coefficientsg prices, and
decision maker's obJectives, Addiﬁibnally;.the iinear programming
analysis indicates what the farmef Should'do to:maximize profits rather
than what he.will‘doo: Thﬁéﬁjfhésé reSﬁltslcould be ‘attained only 4if
farmers are able to achieve the efficiency 1@plied by thé_ﬁrofit maxi-
mlzing static linear prograﬁming'framew0rko

The actual quantiﬁy'bf_wate£ available in‘the structures for any
given year is SUbJéC£ io;variabilitj; ;Thé actuai supply of water
available for irrigation depénds‘dn the amdunt'of.runoff in_the waters-
shed, evaporaf1on,*5eepage énd theKUSevbf'the wéter,

The estimates of the primary and secondary impact of irrigation
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development should be understood as a maximum pctential which could be
attained oﬁly 1f the assumpéioné underlying this study are mete The
model used %o pTSJth.ﬁhe ecoﬁomic impact assumed fhat the water avail-
able would be allocated among farms and uées such as to maximjize re-
turns for the watershed. The acfual*magnitude of the estimates
depends on the number 6f.farmers‘adoptihg irrigation and on how effi-
ciently the water is uSed. _Another assumptioﬁ of the model was that any
‘farm would have acéess to the'ﬁater of the structures. Hdwever, this
may not be the éasea 

Delivery costs from the“strﬁcturés £6 thé_farm irrigation pumps
were not included in the anélysié,x\They would ﬁeedbto,be included in

order to assess the true econoﬁi¢ benefits of.irrigatibn deveélopment,

Need for Further Research

The methodological proqédgre$ uti1i2édvih this study could be
refined to inﬁorporatevundeftaihty-in.the énalysié} Usihg a range of
prices rather fhan sinéie'values:WQuld permiﬁ oﬁe ﬁo evaluate thé efw
fect of differenﬁ prices on the farm organizations and on the demand
schedules for irrigation_waﬁer; Variability of wéter supply could be
incorpéfated'byvestimating the'pfobabilityvdistfibufion of runoff which
adds to thé Qatéf éﬁ?pij-avaiiable'for irrigation, This would permit
one to predict the émoﬁnﬁ éf water available for 1rrigation for any
partiCQlar year more‘acéuratelya

Research is needed to incorporate the costs of delivering the
water from the‘structufes to the.farm irrigation pumps. Detérmining
the type of farms on which the Structﬁres are located, the &1staﬁce

from the structures to the pumps, and other factors would permit
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estimation of the appropriaie costs for a given réprésentative farm,
,‘Additioﬁal research is also needed on reasonable methods of con-
trolling the‘usebof the watér from the structures; Oﬁly if the avail-
able water supply is allocated émong alternative uses in such a manner
that those uses-yieldihg higher refurns are'given priority, will it be

possible ‘to maximize aggregate net returns for the watershed.
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APPENDIX A
ENTERPRISE BUDGETS

Thé enterprise bﬁdgets uséd iﬁvthetlinear proéramming analyéis of
this Study_are_bésed on information collected from the Caddo Couﬁty
Extension_Diréctér,.stéff members ofkthe Departments of Agronomy and
Agricultural Ecpnoﬁics of‘thé Oklahoma Staté'Uhitersitygand personnel
of the Soil Conser.vation‘Se:r;Vice° Data'¢bta1ned from secondary sources
were also extremeiy USefglol

Thevmachinerybcésts‘uSéd in déveloping the bﬁdgets are based on
fourmrow‘equipment,.and;are:tabﬁlated in Tabié'XXIV'of thié Appendix,
Custam harvestiﬁgtis:assuméd in developing these budgets;v TablevXXV
presents the typical field operations, usual times, times over, machine
'hours; tractor hoﬁfs,'and‘nonifriéation labof for the crops included in

the linear programming aﬁalysis. Table XXVI shows the estimated total

lCharles 0. Hopkins and Vernon R, Eldman, Alternative Irrigated

Crop Enterprises on Clay, Loam and Sandy Soils of Southwestern Oklahoma:
Resource Requirements Costs and Returns, Ok1ahoma Agricultural Experi-
ment, Station Processed Series P-600 (Stillwater, 1969); P. Leo
Strickland and Terry Dunn, Crop Enterprise Budgets for Dryland Produc-
tion, Southwestern Oklahama, Oklshoma Agricultural Experiment Station
end Farm Production Economics Division, ERS, USDA, Processed Series
P-599 (Stillwater, 1969); Harry H. Hall, Larry J. Connor, Odell L,
Walker, and William F, Lagrone, Resource Reguirements, Costs, and
Expected Returns: Alternarive Crop and Livestock Lnterprises;:OKlahoma
Panhandle, Oklahoma Agricultural Experiment Station Processed Series

P-h59 (Stillwater, 1967); and. William L, Brant, "Analysis of the Repre-
’ sentative Farm Concept as a Tool in Area Supply Response Research and
Farm Management qucatwon'°(uryub Pn. D ;:1:T_z~:ser'tatiion.3 -Oklahoma State
University, 196”) :
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1nves£ment and anﬁgal fixed costs of irrigétion systems used in the
programming analysis. Table XXVII presents the estimated acre»inches
of water applied per ménth for the different crops. The rest of this
Appendix (Tablex XXVIII to LXII) containé the crop andilivestock

budgets.
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ESTIMATED COST PER HOUR OF USE FOR SPECIFIED MACHINERY

- o Ownership Costs - Operating
Item Size Depre-~ Interest, Costs
” ciation Taxes and-
" Insurance
Tractor 90 H.P. .90 .61 1.4412
Cultivator 4 row 26 - .23 448
Planter 4 row . .66  .588 .623
Spring Harrow 4 section .17 <149 - .288
Moldboard 4-16 - - .32 .282 .639
Disc © 14 feet . .36 .363 .750
Float 10 feet .18 .17 .151
Rotary Hoe 14 feet .21 +20 . +242
Grain Drill . 16-8 .76 . 683 . 829
Stalk Cutter 4 row .29 .267 . 246
Chisel ' 12 feet .23 }.202 .331
Lister 4 row .66 .589 .633
. One way +12 feet 64 468 .620

' aFuelj.627, lube and filter .094, and repair and maintenance .72 per
hour. The remaining operating costs in this column are for the implement
itself. One must add the operating cost of the tractor and 1mplement to
obtain the operating cost of a given field operation. -

'Source:

P. Leo Strickland and Terry Dunn, erp,Enterprise Budgets

for Dryland Production, Southwestern Oklahoma, Oklahoma Agricultural

Experiment Station and Farm Production Economics Division, ERS, USDA

Processed Series P-599 (Stillwater, 1969)
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TYPICAL FIELD OPERATIONS, USUAL TIMES, TIMES OVER, MACHINE HOURS,
TRACTOR HOURS, AND NONIRRIGATION LABOR
REQUIRED FOR SPECIFIED CROPS

‘Crop and

Usuél

. Times Hachine

Traétdr _Nonirrigation

Operation - . Time- " Qver Hours® Hoursl = Labor2
Alfalfa :

Establishment ‘ _ ' '
Moldboard . July - 1 JAhh (488 1 .532
Disc. .+ ... Aug.-Sept. 2 .34 0 .374 .410
Apply. Fertilizer ‘September 1 042 046 .050
Springtooth = Sept.-Oct. 2 .28 - .308 .336
Spike-tooth Sept.~Oct. . 3 .21 231 S .2a52
Drill ‘ Sept.-Oct.: 1 .. .28  .313 . 342

’ Total - 0 .1l.601- 1.761 - 1.922
Alfalfa S _ g -

Apply Fertilizer  March™ 1 .42 .046 .050
Spike Tooth - March 1 - .07 - .077 .084
. Total - e Jd120 0 .123 134

Bermuda Grass v
Establishment , ‘ '

Disc S ~ - March: 10 17 o . 187 . 204
Moldboard . ~ April - 1 .4khk 488 .532
Apply Fertilizer = May 1 . 042 .046 .050
Spike-tooth ~ June 2 14 .154 .168

 Total o | .796 .875 .955
Bermuda Grass o :
Apply Fertilizer May 1 .042 046 .05
Chip June 1 07,077 .084

Total ’ ' W 112 .123 .134

Cotton By L
Shred Stalks Februray 1 .17 +187 . 204
Moldboard March-April = 1 JA4b4. - 488 .532
Disc March-May 2. .34 374 .410
Apply Fertilizer ~  April-May 3 .126 139 © 151
Springtooth " April-May . 1 <14 .154 .168
Plant May-June = . 2 W42 462 504
Rotary Hoe June-July - . = 2. .19 .209 . .228
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Times Machine 

Total

2.422

Crop and Usual Tractor Nonirrigation
Operation - Time Over = Hours Hours Labor2
Cultivate - June-July 2 .50 . 550 .600
Total o ©2.33 2,563 2.796
‘Ensilage - o - '
Shred Stalks February -1 .17 .187 . 204
Moldboard "March-April 1 Sk 488 532
Disc ‘March-May 2 34 . 374 .410
Apply Fertilizer' April-May 1 042 . .046 .051
Springtooth - April -1 14 .154 .168
Plant ~ April-May - 2 .42 . 462 . 504
Rotary Hoe ~May-June = . 2 J19 o .209. .228
Cultivate June~July .. 2 .50 550 . . . 600
Total R 2 246 2.471. 2.696
. Forage Sorghum ¥ o : .
Shred Stalks February 1 W17 .187 . 204
Moldboard March~April - 1 444 488 .532
Disc ‘ ‘ March-May 2 34 « 374 .410
Apply Fertlllzer April-May 1 .042 .046 .050
Springtooth ~ April-May 1 .14 .154 .168
. ‘Plant o ~May-June 2 Y 462 504
Rotary Hoe - - June-July 2 .19 f* . 209 .228
Cultivate July-Aug. 2 .50 . .550 . 600
Total o ' 2,246 2,470 2,696
Grain Sorghum o L
Shred Stalks Februray 1 .17 .187 , 204
Moldboard - . March-April 1 Whbh . 488 .532
Dise : March-May - 2 .34 .374 .410
Apply Fertllizer April-May 1 042 .046 : .051
Springtooth April _ 1. 14 . 154 .168
Plant . " April-May 2 42 . 462 « 504
Rotary Hoe May-June 2 .19 <209 .228
Cultivate June-~July 2 .50 .550 . 600
" Total.. ' : 2.246 - 2,471 2.696
Peanuts . : : R : R
Apply Fertlllzer Apr.-May-Nov. 3 '.126 .138 2151
Disc April-May" 2 V34 374 .408
Moldboard March-April 1 YA .488 - .533
Springtooth April-May == .2 «28 .308 .336
Plant April-May. 1 .21 .231 .252
Rotary Hoe May~June 2,5 .:237 .261 - 284
Cultivate May~June 2 .50 . .55 o .600
Drill Nov. 1 .285° © .313 - 342
' 2.664 . 2.906
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TABLE XXV (Continued)

Crop and ’ ‘Usuyal Times Machine  Tractor Nonirrigation

Operation Time ' Over Hours Hoursl Labor
Wheat o - o

Disc : © June-Aug. 2 e 34 . 374 .. 408
Mol dboard -June-~July 3 .133 .146 .159
Chisel ' © June-July 2 .42 © 462 .504
Sweep . July-Aug. 2 b2 <462 . 504
Apply Fertilizer Aug. 1 .042 .046 -~ .050
Springtooth . Aug. 1 » 14 .154 .168
Drill -~ .~ Aug,-Sep. 1 . 285 .313 . .342

Total E ~ SR . 1.780 1,958 . 2.135

1Tractor time is 1.1 times the machine tlme to allow for field
changing, etc. '

2Total labor is 1.2 tlmes machlne time to allow for adJusting
equipment, lubrlcation, maintenance, etc.
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" ESTIMATED TOTAL INVESTMENT AND ANNUAL FIXED COSTS OF
'IRRIGATION SYSTEMS USED IN PROGRAMMING ANALYSIS

S;ze'of 1rfigation System

694.49.

Item " Small ~ Medium Large
 Investment: B ' e .

Pump and Motor 1,375.00 . 1,475.00 - "2,950.00

Mainline 2,032.80 . . 2,032,80 '4,065,60

Laterals . 1,000,00 2,000.00 - 4,000.00
Total 4,407.80 . °5,507.80 ©11,015.60

Costs: T

‘Depreciation - 339.69 416.35 832.70

Taxes ‘ - 55,10 68.85 137.70

Insurance - 13.22 - 16.52 ©33.04

Interest 154,27 192.77 385.54
Total 562,28 1,388.98
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ESTIMATED ACRE;INCHES OF WATER APPLIED PER MONTH FOR SPECIFIED CROPS

_Toﬁal Monthly Water Applied (Acre-Inches).

Crop Acte—Inches March May June July = Aug. Sept.
Alfalfa 12 3 3 3 3
o 15 3 - "3 3 3 3
18 3 -3 3 3 3 3
Bermuda Grass 6 . 3 3. P
' : 18 3 6 6 3
Cotton 6 3 3
9 3 6
15 6 9
Foragé Sorghum .. - 3 : 3
S 6 3 3.
9 3 3 3
Grain Sorghum 3 3
' 6 "6
9 6 3
Peanuts 9 3 6
12 3 6 3
15 - 3 9 3
Ensilage 3 3
' 6 3 3
9 3 3 3




TABLE XXVIII

COTTON: PRODUCTION COSTS AND RETURNS PER ACRE ON DRYLAND SANDY SOILS
Price or , Productlvggy Class
Cost per Sb ' Sc ) Sd - -
Item Unit Unit Quantity Value Quantlty Value  Quantity = Value
Production: : o e S S
" Lint Lb. ©..205 325 - . 66.63 . 275 56.38 - 200 41.00 -
Seed b _-Lb. . 024 ~.520 - 12.48 . 440 -10.56 320 . 7.68
Total Recelpts ' - Del, L 79.11 66.94 : 48.68
Inputs S ».f . o T ‘

Seed (507 replant) ; Lb." 14 16 2.24 - 16 2,24 16 2.24
" Rye Cover Crop - - Lb. -_,041 60 2.46 60 2.46. 60 2.46

Fertilizer: N. ‘Lb. .10 60 6.00 60 - " 6.00 60 - 6.00
- i Lb.- .08 20 1.60 20 . 1.60 .20 1.60
= o " K . Lb. .05 - 20 1.00 - 20 '1.00 200 1.00
"Rye Fertilizer: N Lb. .10 - 20 2.00. 20 2.00 20 2.00
, ' | Lb. ~.08 20 1.60° - 20 1.60 20 1.60

Fertilizer Spreader Rental " Acre .15 3 W45 0 3 .45 3 .45

'InseCtiéides - Acre 2,00 - 3 6.00 3 6.00 3 6.00

‘Herbicide - : - Lb. 3.25 W57 4,12 o5 4,12 .5 4,12
 Power & Machinery Oper. Costs  Acre o 4,85 . 4,85 4,85

Defoliants Acre 3.00. 1 3.00 1 3.00 1 3.00

Picking Lint Lb. 05 - -325 16.25 275 13.75 200 10.00

Ginning, Bag & Tie (llnt) Lb. .021 325 6.83 275 5.78 200 . 4.20

' Hauling (seed) Cwt. .25 . 5.20 1.30 4.40  :1.10 3.20 .80

Interest on Annual Capital Dol. .07 15.86° 1,11 15.86 1.11 15.86 1,11

Total Specified Costs Dol. : 60.81" ' 57.06 51.43
Return to Land, Labor, Equipment ' ' '

Capital, Management & Overhead . Dol. ' 18.30 - 9.88 - 2.75
Labor Required v . Hr. '1.50 2.80 4.20 ©2.80. 4.20 2.80 4.20
Fixed Costs: - ‘ ' ' ' .

Power & Machinery Acre 5.40 5.40 5.40
Return to Land, Management &

Overhead Dol. 8.70 .28 -12.35
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TABLE XXIX

'COTTON: PRODUCTION COSTS AND RETURNS PER ACRE ON DRYLAND LOAMY SOILS
_ , ‘Productivity Class
Price or. ~ La . Lb . Le - Ld.
g o Cost per - Quan- Value Quan- - Value Quan- Value Quan~ Value
~ Item Unit Unit .. tity tity . tity tity =
Production: . ' . - o ' B S , o
“ Lint Lb., .205 475 .97.38 - 450 92.25 275 - 56.38 200 . 41.00
‘Seed Lb. .024 760 . 18.24 720 "~ 17.28 440 10.56° "320 . . _7.68
. Total’ Recelpts B Dol. Rt 115.62. .- 109.53 : ©66.94 - - 48.68
. Inputs: . : L e S - R o Y
 Seed (50% replant) Lb. W14 0 14 1.96 14 - 1.96 14 01,96 - 14, 1,96
Fertilizer: N . Lb. .10 - 60 '6.00 60 - 6.00 40 ~ . 4.00 . 40 . - 4.00
P. Lb. .08 20 - 1.60 20 1.60 - 20 ~1.60. .20 . 1,60
: X Lb. 05 .10 .50 10 - .50 . 0 - 0 Cm——
Fertilizer Spreader Rental Acre . - .15 - 3 W45 3 W45 30 45 3. .45
Insecticides Acre  2.00 ' 5 . 10.00° 3 - 6.00 3. 6,00 .3 6.00
_ Herbicide : . Lb. 8.25 .- .5 4,12 .5 4,12 W5 4.12 .5 4,12
. Power & Machlnery Oper. CostS‘ ~Acre 4.85 4.85 4.85 o 4085
. Defoliants By " Acre 3.00 1. 3.00 1 3.00 1 . 3.00 1 . 3.00
“Picking Lint Lb. .05 475 © 23.75 450 22,50 275 -13.75 200 -10.00
"~ Ginning, Bag & Tie (llnt) Lb. .021 475 9.98 450  9.45 275 - 5.78 200" 4,20
‘Hauling (seed) Cwt. .25 - 7 . .7.60  1.90 7.20 1.80 4.40 . 1.10 3.20 .80
.Interest on Annual Capital Dol. .07 11.66 ~ .82 11.66° .82 9,19 | .64 9.19 .64
Total Specified Costs Dol. ' 68.93. 63.05 47,25 41,62
Return to Land, Labor, Equipment : ' ' ' , ,
Capital, Management & Overhead Dol. : ’ 46.69 46.48 19.69 e 7.06
Labor Required "Br. 1.50 2,80  4.20 2.80 4.20  2.18 4.20 -.2.80 4.20
Fixed Costs: . o : B : '
Power & Machinery  Acre 5.40 5.40 5.40 5.40
Return to Land, Management & ' L .
Overhead Dol. 37.09 36.88 10.09" - 2,54
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TABLE XXX

PEANUTS: PRODUCTION COSTS AND RETURNS PER ACRE'ON’DR?LAND SANDY SOILS

Price or ' e v Product1v1ty Class

S : . Cost per - Sb » Sc ' Sd
: Item , Unit Unit Quantity Value ' Quantity Value Quantity Value
Production: . - o -+ Cwt. 11.00. - 20 . 220.00: - -17 187.00 ‘15 165.00°
‘Total Recelptc R Dol.- : o - 220.00 - . 187.00 -~ 165.00
. Inputs: ; _ . S L S . R E » o ‘
Seed , R Lb. = .33 . 75 . 24,75 75 - 24.75 .75 24 75
_ Rye Cover - = - . Lb, - .041 65 . 2.67 . 65 2.67 65 2.67
. Fertilizer: N ' - Lbe .o 010 - -0 10 ":.1f 1.00. 10 - 1.00 . 10 1.00
' P g - Lb. - .08 - 40 - 3.20 40 - -~ 3.20 . 40 - 3.20
S © Lb. . .05 20 1.00 20 - 1.00 .20 1.00
Fertilizer Spreader Rental Acre =~ .15 3 45 03 .45 3 .45
Lime (custom applied) =~ .~ Ton .- .- 6.00 1 6.00 1 - 6.00 1 €.00
'Herbicide - . . Acre - 6.75 . 1 - 6.75 1 6.75 1. 6.75
Insecticides & Fung1c1des . Lb. .45 30 . 13.50 - 30 13.50 30 13.50
Power & Machinery Oper. Costs  Acre R 5.11 : 5.11 5,11
Dig & Shake ' Acre 3.50 2 7.00 - 2 7.00 2 . 7.00
Combine - . Acre 15.00° -1 15.00 1 15.00 1 15.00
Haul, Clean & Dry . Ton 16.00 1.00 - 16.00 «85 13.60 - .75 -12.00
Interest on Annual Capltal ' Dol. .07 © 33.03 2.31 33.03  2.31 - 33.03 2.31
Total Specified Costs R o . . 104.74 L 102.34, 100.74
Return to Land,; Labor, Equipment : o _ . . o
Capital, Management & Overhead Dol. R 115.26 - - 84.66 64.26
Labor Required. - S _ " Hr. . 1.50 2.91  4.36 2.91 4.36 2.91 4.36
Fixed Costs: . o o : ‘ _ : :
Power & Machinery - Acre : : 5.67 5.67 5.67
Return to Land, Management & S ’ ' o :
Overhead ' ~__Dol. ' 105.23 74.63 54.23
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TABLE XXXI

PEANUTS: PRODUCTION COSTS AND RETURNS PER ACRE ON DRYLAND LOAMY SOILS

 Price or : e Productivity Class

' _ - Cost per v - Lb Lc - :
Item ' : © Unit “Unit - Quantity =~ Value' Quantity Value
" Production: . : o Cwt. -~11.00 . 15 . 165.00 . . - 12 . 132.00
Total Recelpts , ' Dol. ~ = . S 165.00 " .o 132,00
Inputs: _ o ' e . S T .
Seed | S Lb. .33 75 26,75 75 - 24,75
Rye Cover . : - ib. S 041 .. 65 e 2.67 .. 65 o 2.67
Fertilizer: N S : b, . .10 o - 10 ¢ .00 - .10 ©1.00
i - P - Lb. -_g,_.os.-‘- ; 40 - . 3,20.. . .40 3.20
K -~ Lb. . 7,05 20 - 1,00 .20  1.00
' Fertilizer Spreader Rental ~ Acre T ...15 3 W45 3 W45
Lime (custom applied) R Ton ' 'v6 00 - 1 - 6,00 . 1 ' 6.00
~Herbicide - '~ Acre T 6445 1 6.45 1 6.45
Insecticides & Fungicides ; Lb. LoooWb5 30 - 13.50 - 30 © 13.50
Powver & Machinery Oper. Costs Acre R SR o 5.11 i o 5.11
'Dig & Shake © Aecre . 350 2 7.00 2 7.00
Combihne - ' ’ ' Acre -15.00 1 : 15.00 1 15.00
Haul, Clean & Dry Ton - 16.00 - Co .75 12.00 .60 . 9.60
Interest on Annual Capital Dol. ; .07 : 33,03 2,31 33.03 - 2.31 .
Total Specified Costs . Dol. : ' 100.44 98.04
Return to Land, Labor, Equipmént , ' _ o S
‘Capital, Management & Overhead “Dol. L T 64.56 - ' 33.96
Labor Required _ , Hr. 1.50 2.91 4,36 2,91 4.36
Fixed Costs: S o , ' . o
Power & Machinery Acre : v - 5,67 5.67
Return to Land, Management, & ‘ ' , : . o
Overhead Dol. : 54.53 : ) 23.93
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TABLE XXXII

FORAGE SORGHUM: PRODUCTION COSTS AND RETURNS PER ACRE ON DRYLAND SANDY SOILS

~ Price or  _

" Productivity Class :
. . Cost per Sb ' Sc¢. Sd
. Ttem Unit Unit =~ Quantity - Value Quantity - Value -Quantity Value
Production: o S ' - L _
Hay Ton ~18.00° 4.5 81.00 4.0 72.00 3.0 - 54.00
Total Receipts Dol. S - . 81.00 .72.,00 54,00
Inputs: . o . : : - ’
‘Seed - Lb. .20 15 3.00 15 3.00 - 15 - 3,00
Fertilizer: N Lb. .10 60 6.00 60 6.00 40 4.00
. P " Lb. .08 40 °3.20 40 3.20 20 1.60
¢ Lb. W05 30 "1.50 20 1.00 10~ .50
Fertilizer Spreader Rental Acre L1500 1 .15 1 .15 1. .15
Power & Machinery Oper. Costs Acre C ' 4.71 - 4,71 o C4.71
Swathing . ' Acre 2.50 -1 - 2,50 1 2.50 1 2.50
Baling Bale W17 135 '22.95 120 20.40 90 15.30
Hauling _ Bale .15 135 20.25 120 18.00 90 '13.50
" - Interest on Annual Capital Dol., - .07 . 12.35 .86 12.03 - .84 8.05 .56
Total Specified Costs Dol. ' 65.12 59.80 45.82
Return to Land, Labor, Equipment . oo
Capital, Management & Overhead Dol. - 15.88 12.20 8.18
Labor Required ' Hr. = 1.50 2.70  4.05 2.70 4.05 2,70 4.05
Fixed Costs: A ' : : .
Power & Machinery Acre 5.26 5.26 5.26
Return to Land, Management &
Overhead ’ Dol. 6.57 2.89 - 1.13
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FORAGHE

TABLE XXXIII

SORGHUM: PRODUCTION COSTS AND RETURNS PER ACRE ON DRYLAND LOAMY SOILS

Productivity Class

Price or La Lb Lc ‘1d
Cost per Quan~ Value Quan~ Value Quan-- Value Quan- Value
"~ Item Unit Unit  tity ‘ tity tity tity
Production: : ' ST v . .
Hay . "~ Ton 18.00 5.0 90.00 4.5 81,00 4,0 72,00 2.5  45.00
Total Receipts . : ' '
Inputs: : _ , - S :
. Seed Lb. .20 14 - 2.80 14 2.80 14 2,80 14 2.80
Fertilizer: N Lb. .10 40 4.00 40 - 4.00 30 3.00 30 3.00
' P Lb. .08 20 1.60 20 1.60 20 1.60 20 1.60
. 'K _ 1b. .05 0 — 0 == 10 ~ .50 10 .50
Fertilizer Spreader Rental Acre .15 1 .15 . 1 .15 1 15 1 .15
Power & Machinery Oper. Costs -~ Acre 4.71 _ 4.71 ' 4.71 4.71
Swathing Acre 2.50 1 2.50 1 2.50 1 2.50 1 2.50
Baling "Bale .17 150 25.50 135 22,95 120 - 20.40 90  15.30
Hauling 7 Bale .15 150 22.50 - 135 . 20.25 120 . - 18.00 90 13,50
Interest on Annual Capital Dol. .07 7.66 . .54 7.66 .54 7.41 .52 7.41 .52
Total Specified Costs Dol. 64.30 53.50 ' 55.18 44,58
Return to Land, Labor, Equipment . o
Capital, Management & Overhead ' 25.70 21.50 . 17.82 W42
Labor Required Hr. 1.50 2.70 4.05 2,70  4.05 2.70  4.05 2.70 4.05
Fixed Costs: : ’
Power & Machinery Acre 5.26 5.26 5.26 5.26
Return to Land, Management &
Overhead Dol. 16.39 12.19 8.51 - 8.89
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TABLE XXXIV

~ GRAIN SORGHUM: PRODUCTION COSTS ABD RETURNb PER ACRE ON’ DRYLAND SANDY SOILS.

Price or L Productivigy‘Class

Cost per . . Sb. . - S¢. - L sd
_ Item e Unit ~  ®nit . Quantity Value Quantity Value = Quantity Value
Production: _ ' S . R - R ' _ S
Grain . - - Cwt. 1.93 . 7360 . 69.48 30 © 57.90 24 46.32
. Total Recelpts . S . R, L 69.48 . : 57 90 - - 46.32
Inputs: , . ' R v R o ' C o
Seed - - - o Lb. w21 - T 1.47 7 L. 47 N Y
Fertilizer: N . _ Lb. .10 "~ 40 . 4.00° 30 - 3,00 - 20 - 2.00
) T ‘P o Lb. .08 20 1.60 = 20 1.60 20 . . 1.60
A - K ' : -~ Lb. 405 - 0 '+ .50 10 .50 - 10 , .50
Fertilizer Spreader Rental ~  Acre .15 1 A5 - 1. .. .15 1 .15
Power & Machinery Oper Costs  Acre - ’ 4,71 - T 4,71 Lo 4,71
Combining ' Acre - 350 =~ . 1 - 3.50 1 3.50 .1 : 3.50
Hauling ‘ ' Cwt. .09 3 - - 3.24 .30 2,700 . 24 2.16
Interest on Annual Capltal Dol. - .07 . .. 5. 87 A1 0 5, 45 . .38 5.04 - .35
Total Specified Costs ' B . 19.58 _ 18.01 : - 16.44
Return to Land, Labor, Equipment o : S ‘ : »
Capital, Manaoement & Overhead Dol. S ' : 49.90 ' 39.89 ' - .29.88
Labor Required Hr. 1.50 2.70 - 4.05 2.70 ~ 4.05 2.70 - 4.05
Fixed Costs: o ' : _ : C :
Power &AMachlnery B Acre 5.26 _ ‘ 5.26 - 5.26
. Return to Land, Management & . : '
Overhedd _ Dol. , : ' 40.59 ' 30.58 - 20.57
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TABLE XXXV

TGN COSTS AND RETUENS PER ACRE ON DRYLAND LOAMY SOILS

GRAIL SOR(:HUM : J‘?O DuC
o . ‘Productivity Class
" Price or La Lb " Le . o
Cost per Quan- Value Quan- Value = Quan- Value Quan- Value
Ttem Unit Unit . tity tity  tity tity B
: Production' S , R . L ) S - -

‘Grain . - Cwt, 1.93° 36 69.48 - 30 - 57.90 24 < 46.32 18 ©  34.74

Grain Sorghum Stubble ATM S A W4 o ol Lo 4 .

) Total Receipts: Dol.- Lo 69,48 57.90 46,32 . 34,74
Inputs: ' _ ‘ ' - - S -

© Seed _ . Lb. S.21 6 ~1.26 - 6 1.26 6 1.26° 6 - 1.26

Fertilizer: N ' Ib. .10 40 4.00 40 - 4.00 300 3.00 30 3.00

. P Lb. <08 20 1.60 20 . 1.60 20 1.60 - 20 '1.60

. | K Lb. .05 . .0 - 0 -~ 10 .50 10 - .50

Fertilizer Spreader Rental Acre 1 1 .15 1 15 1. .15 1 o #15

' Power & Machinery Oper. Costs Acre S : 4.71 4,71 . 4,71 4,71
- Combining - Acre 3.50 -~ 1 3.50. 1 - .3.50 1 . -3.50 1 3.50
Hauling Cwt. .09 36 3.24 30 2.70 24 2,16 18 1.62

Interest on Annual Capltal Dol. .07 5.54 - __ .39 5.54 .39 5. 33 37 5.33 .37

‘Total Specified Costs Dol. ' 18.85 ©18.31 17.25 16.71
Return to Land, Labor, Equipment : .

Capital, Management & Overhead Dol. o 50.63 . 39.69 - 29.07 18.03
Labor Required Hr. - 1.50 2.70 4,26 2.70 4,05 2,70 4,05 2.70 4,05
Fixed Costs: . ' - T ' '

Power & Machinery Acre 5.26 5.26 5.26 5.26
Return to Land, Management & e ’

Dol. 41,32 -.30.28 19.76 8.72

Overhead
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ENSILAGE: - PRODUCTION

TABLE XXXVI _

COSTS AN“ RFTUR’\IQ PER ACRE ON DRYLAND SANDY SOILS.

Price or , Productivity Class
S . Cost per - Sb Sc ' Sd
, Item Unit Unit Quantity Value Quantity Value AQuantity_«Value
Production: S . ' : . S S L
Ensilage - -Ton . 6.00 - 13.50. 81.00 12,00 72.00 - 9.00 - 54.00
" Total Receipts ~ Dol. - ' ' 81.00 ' 72,00 -54.00
Inputs: ' : . : R :
Seed Lb. 217 - - .15 2.55 15 . 2,55 15 . 2.55
Fertilizer: N Lb. .10 80 - 8.00 - 80 8.00 80 8,00
: P Lb, .08 40 3.20 . 40 -3.20 . 40 -~ 3.20
K . Lb. .05 10 .50 10 . .50 10 .50
Fertilizer Spreader Rental Acre .15 1 .15 1 .15 1 . .15
Power & Machinery Oper. Costs = Acre . R 4,71 4,71 ) 4.71
Chop & Haul “Ton 2.00 13.50 27.00 12.00 24.00 9 : '18 00
Interest on Annual Cap1ta1 Dol. .07 12.14 .85 12.14 .85 12.14 __ .85
Total -Specified Costs Dol. : 46.81 43.81 - : 37.81
Return to Land, Labor, Equipment. , ) _ :
Capital, Management & Overhead Dol. 34,19 28.19 - 16.19
Labor Required - Hr. 1.50 2.70 4,05 2,70 4.05 2.70 4,05
Fixed Costs: . '
Power & Machinery Acre 5.26 5.26 - " 5.26
Return to Land, Management &
Overhead Dol. 24,88 18.88 6.88
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TABLE XXXVII

ENSILAGE: PRODUCTION COSTS AND RETURNS PER ACRE ON DRYLAND LOQMY SOILS
: v - Productivity Class
Price or La Lb Le v Ld
: : - Cost per Quan-~ Value Quan- Value . Quan~ Value Quan- Value
, Item Unit Unit  tity ' tity tity Ctity
. Production ' L ' e o _ S N - N
Ensilage Ton - 6.00 12.50° 75.00 = 11.25 67.50  10.00  62.50 6.25 37.50
" Total Recelpts - Dol. - 75.00 . 67450 o 62,50 37.50
- Inputs: . T S _ . L T
Seed - Lb. .17 - 15 ©2.55 15 2,55 15 2.55 15 2,55
Fertilizer: N Lb. - ,10° 80 8.00 80 . - 8.00 80 8.00 80 8.00
P ~Lb. .08 40 3.20 40 "3.20 . 40 3.20 40 3.20.
K : . ‘Lbo .05 20 ~1.00 = 20 - 1,00 .20 1.00 20 1.00
Fertilizer Spreader Rental - Acre 215 -1 .15 1 .15 1 L1501 .15
Power & Machinery Oper. Costs  Acre 4.71 4,71 - 10.00 4.71 - 4.71
Chop & Haul ‘Ton 2.09 12.50 25.00 - 11l.25 22,50 12.50 20,00 6.25 12.50
Interest on Annual Capltal Dol. .07 '12.50 .87 12.50 .87 ' .87 12.50 .87
-Total Specified Costs ‘Dol. 45.48 : 42.98 40.48 : 32,98
Return to.Land, Labor, Equipment _
Capital, Management & Overhead Dol. ' 29052 24,52 . . 22.02 4.52
- Labor Required : Hr. ' 1.50 -2.70 4 05 2,70 4.05 = 2.70 4.05 2,700 4,05
Fixed Costs: o '
Power .& Machinery Acre '5.26 5.26 5.26 5.26
Return to Land, Management & :
Overhead Dol. 20.21 15,21 12,71 - 6.79
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TABLE XXXVIII

ALFALFA ESTABLISHMENT: = PRODUCTION COSTS PER ACRE ON DRYLAND ZANDY AND LOAMY SCILS.

PriéeIOr ' Productivity Class

_ : - Cost Per Sb _ Sc - sd

Item ' Unit Unit Quantity Value Quantity  Value - Quantity Value

Inputs: _ ' ' . . o S o ' '
Seed - . Lb. .39 20 - 7.80 20 - . 7.80 20 - 7.80
Fertilizer: N . _ Lb. - .10 10 1.00 10 1,60 10 ‘ 1.00
' P LT Lb. .08 . 40 - 3.20 40 3.20 40 - 3.20
K . Lb. © .05 20 . 1..00 20 . 1,00 20 - 1.00
 Lime (custom applied) _~ Ton 6,00 2 -12.00 2 12,00 .~ 2 - 12,00
Fertilizer Spreader Rental Acre O 15 1 ' 15 - 1 : .15
Power & Machinery Oper. Costs  Acre - _ 3.42 : - 3,42 3.42
Interest on Annual Capital - - Dol. .07 . 28.57- 2.00 28.57 = 2.00 28.57 2.00

‘Total Specified Costs Above ' ' '
Land, Labor, Equipment Cap., . - B _
_ Management & Overhead Dol. = -~ ' 30.57 30.57 - 30.57
Labor Required i Hr. 1.50 1.922 2.88 1.922 2.88 = 1.922 2,88
Fixed Costs: N o - S o :
Power & Machinery Acre - 3.73 - 3.73 ' 3.73
Total Specified Costs Above _ : ' .
Land, Management & Overhead Dol. 37.18 . 37.18 37.18
v
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ALFALFA:  FRODUCT

TABLE XXXIX

ION COSTS AND R D““b FER ACRE ON DRYLAND SANDY SOILS

Productivity Class

Price or
: Cost per Sb - _ Se v Sd

ltem - Unit Unit . - OQuantity Value Quantity - Value  Quantity Value
Production: R - , .
Hay Ton 25.00 - 3.5 87.50 3.0 .75.00 2.0 50.00

Grazing _ AUM S .7 - .7 B o7
Total Receipts ' ' 87.50 | . 75.00 50.00

Inputs: , : L ' . v ' :

Fertilizer: N Ib. .10 0 -— 0 — 0 —

: P Lb. .08 80 6.40 -80 6.40 80 6.40
K o Lb. .05 40 2.00 40 - 2,00 40 2.00

Fertilizer Spreader Rental Acre .15 1 .15 1 .15 1 .15

Insecticides Acre 3.65 1 3.65 1 3.65 1 3.65

Power and Machinery Oper. Costs Acre : ' .19 .19 .19

Swathing Acre. 2,50 3 7.50 3 7.50 3 7.50

Baling Bale - W17 105 17.85 90 15.30 60 10.20

Hauling Bale .15 105 15.75 90 13.50 60 9.00

% of Establishment Costs Dol. 30.57 7.64 30.57  7.64 30.57 7.64

Interest on Annual Capital Dol. .07 12.39 .22 12.39 .22 12.39 .22

‘Total Specified Costs Dol. ' 53.49 - 48,91 39.31
Return to Land, Labor, Equipment : :

Capital, Management & Overhead Dol. 34.01 26.09 7 10.69 .
Labor Required Hr. 1.50 .13 .19 .13 .19 .13 .19
Fixed Costs: ' '

Power and Machinery Acre .20 .20 .20

3 of Establishment Labor Dol, 3.73 .93 .93 .93
Return to Land, Management &

Overhead Dol. 32.69 24.77 9.37
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TABLE XL

STS AND EETUL

V53 PER ACRE ON DRYLAND LOAMY SOILS

Price or Productivity Class
Cost per . La ' Lb o Lc
Item Unit Unit Quantity - Value Quantity Value Quantity Value
Production: S _ - :
Hay ' Ton 25.00 4.0 100.00 ~ -3.5 ~ 87.50 - 2,0 50.00
Grazing AUM : A ' o7 .7
Total Receipts a ' 100.00 : 87.50 B 50.00
Inputs: : : "
Fertilizer: N . Lb, »10 0 — o — 0 —
P Lb, .08 60 4,80 60 4,80 60 4,80
K Lb. .05 30 ©1.50 30. 1.50 30 1.50
Fertilizer Spreader Rental Acre .15 - 1 .15 1 .15 1 <15
Insecticides : Acre 3.65 1 ‘3.65 1 3.65 1 3.65
Power and Machinery Oper. Costs  Acre . ' .19 .19 .19
Swathing Acre 2,50 3 : 7.50. 3 7.50 3 7.50
" Baling Bale .17 120 20.40 105 17.85 60 10.20
Hauling . Bale .15 120 18.00 105 15.75 60 9.00
% of Establishment Costs Dol. 30.57 7.64 30.57 7.64 30.57 7.64
Interest on Annual Capital Dol. .07 10.29 .18 10.29 .18 10.29 .18
_ Total Specified Costs Dol. 64.01 59.21 - 44,81
Return to Land, Labor, Equipment
Capital, Management & Overhead Dol. : 35.99 28.29 5.19
Labor Required Hr, 1.50 .13 +19 .13 .19 .13 .19
Fixed Costs: \ - _
' Power and Machinery Acre .20 .20 .20
Y% of Establishment Labor Dol. 3.73 .93 3.73 .93 3.73 .93
Return to Land, Management &
Overhead Dol. 34.67 26,97 3.87
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TABLE XLI

WHEAT: PRODUCTICN COSTS AND RETURNE PER ACRE ON DRYLAND SANDY SOILS

Price or Productivity Class

_ Cost per Sb o Sc L Sd :
Item ~ . Unit Unit .Quantity Value' Quantity Value Quantity Value

Production: _ _ o o :
Grain , : . Bu. - 1.60 © 30 48,00 26 41.60 20 32.00
Grazing AUM , b 3 : .2

Total Receipts - = Dol. : ' 48.00 41,60 32,00
. Inputs: : : : o ' S '

"~ Seed . , 1b, .041 60 2.46 60 2.46 - 60 2.46
Topdress _ ‘Acre 1.00 2 2.00 © 2 2.00 2 .2.00
Fertilizer: N Lb. .10 60 6.00 60 6.00 = 60 6.00

P ' Lb. - .08 40 3.20- 40 3.20 40 3.20
K : Lb. .05 .. 20 1.00 20 1.00 20 - 1.00
Insecticides Acre 2.00 1 2.00 1 2.00 1 2,00
Power andlyachinery Oper. Costs Acre : 3.71 3.71 3.71
Combining™ Acre 3.00 1 3.50 1 3.30 1 3.00

. Hauling : Bu. .055 30 1.65 26 1.43 20 1.10

Interest on Annual Capital Dol. - .07 13.77 .96 13.77 96 13.77 .96
Total Specified Costs ‘Dol. 26.48 26.06 25.43

Return to Land, Labor, Equipment ‘ . ' _

Capital, Management & Overhead Dol. 21.52 18.54 6.57

Labor Required- Hr. 1.50 2.14 3.21 2.14 = 3.21 2.14 3.21

. Fixed Costs: : ' : v
Power and Machinery Acre : 4,10 - 4.10 4.10

Return to Land, Management & _ ' : '

Overhead Dol. - 14.21 11.23 - _ .74

143.00 per acre plus $.05 per bushel of yield over 20 bushels per acre.
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TABLE XLII

WHEAT: PPODUCTLON COSTS AND RETURNS PER ACRE ON DRYLAND ILOAMY SOILS
Productivity Class
Price or -~ La ~Lb ' Le. - »
. ) Cost per . Quan- Value '~ Quan- Value Quan- Value Quan- Value
Item Unit Unit . tity . ' tity tity - tity '
Production: . , - o - T - o _
Grain Bu. 1.60 - 33 52.80" 135 - 56,00 - 26" " - 41.60 20 - 32,00
Grazing AUM - e 6 5 e b .3 :
‘Total Recelpts : Dol. ' '52.80 56.00 - . 41,60 ' 32.00
Inputs: ' ' . S o R S e
.Seed Lb. .041 - 60 2.46 60 2.46 60 2.46 - 60 2,46 .
Topdress ‘Acre 1.00 2 2.00 2 2,00 -2 . 2,000 2 2.00
Fertilizer: N Lb. .10 50" 5.00 50 5.00 - 50 - 5.00 = 50 5.00
' P Lb. .08 - 30 2.40 30 2,40 - 30 2,40 30 2.40
_ S 4 “Lb. .05 10 ~ .50 10 .50 .10 .50 10 .50

Insecticides Acre ~2.00 — 1 2.00 1 2.00 1 2.00 1 2.00

Power & Machlnery Oper. Costs  Acre T F 5 DR 3.71 . 3.71° 3.71 3.71.

Combiningl/ . . Acre 3.00 1 3.65 .. 1 3.75 1 3.30 1 3.00

Hauling Bu. .055 33 1.82 35 '1.93 26 1.43 20 1.10 .

Interest on Annual Cap1ta1 Dol. .07+ 12.23 -__ .86 12.23 .86 . 12.23 .86 . 12, 23 .86

Total Specified Costs - Dol. - L 24,40 24.61 - 23.66 23,03
~ 'Return to Land, Labor, Equipment - ' , ’

Capital, Management & Overhead - Dol. S 28.40 o 31.39 17.94 - 8.97
Labor Required Hr. 1.50 2,14 3,21 2.14 3,21 2.14 - 3.21 2.14 . 3.21
Fixed Costs: : ' o

Power & Machinery . Acre 4,10 4,10 4.10 4,10
Return to Land, Management & ' .

Qverhead ' Dol. 21.09 24.08 10.63 1.66

Ly $3.00 per acre plus $.05 per bushel of yield over 20 bushels per acre.
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- BERMUDA GRASS ES 3T

ABLISHMENT ¢

TABLL XLIII

QO“ULTTOU FObTS DmR ACRE. ON D

DRYLAND SANDY AND LOAMY SOILS

Price or : Product1v1ty Class_
: , ‘Cost per- -~ Sb : Sc - 8d :
: Item Unit . Unit Quantity Value - Quantlty Value Quantity Value
-Inputs 1/ ' o ' o ' : . |
Contract Sprigging= Acre 24,00 1 24,00 1 . 24.00 1 24.00
Fertilizer: N . Lb. .10 20 - 2.00 20 2.00. 20 2.00
P Lb. .08 40 3.20 '»40_:"[ '3.20 - 40 - 3.20
KX Lb. .05 20 1.00 - 20 1.00 .20 ~1.00
Lime (custom applled) - Ton ~ ~ 6.00 1 6.00 1 - '6.00 1 6.00
Power & Machinery Oper. Costs - Acre . _ . 1.61 - “1.61 . 1.61
Interest on Annual Capital Dol.. »07 9.45 .66 9.45 - .66 9.45 - 66

Total Specified Costs Above : ' ' : :

Land, Labor, Equipment Cap., . e o : '

Management & Overhead - ~ Dol. - . 38.46 38.46 38.46
Labor Required Hr. - 1.50 .96 1.44 +96 1.44 1.44
Fixed Costs: ' ' :

Power & Machinery Acre - 1.73 1.73 1.73

Total Specified Costs. Above S : - :

Land, Management & Overhead = Dol.- 41.63 41,63 41.63

1/

Sprigs are furnished.
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BERMUDA GRASS: PRODUCTICON CCSTS AND

TABLE XLIV

VT D
e e Fa 585

PER ACRE ON DRYLAND SANDY SOILS

‘Price or __Productivity Class
. Cost per 'Sb Sc ~8d
Item ‘Unit Unit Quantity Value = Quantity Value Quantity Value
Production: - L
Pasture LM 3.50 13.25 3.0
Inputs: _ S R " o '
Fertilizer: N Lb. .10 60 6.00 60 -~  6.00 60 6.00
P - Lb., .08 30 2.40 - 30 - 2.40 30 2.40
X Lb. .05 15 .75 15 .75 15 .75
Power and Machinery Oper. Costs  Acre ’ : .19 . .19 .19
Fertilizer Spreader Rental Acre .15 1 .15 1 .15 1 . .15
. 1/10 of Establishment Costs Dol. : '38.46 @ . 3.84 38.46 3.84 38.46 3.84
Interest on Annual Capital Dol. .07 C 4,74 .33 - 4.74 .33 4,74 .33
Total Specified Costs Above : : :
Land, Labor, Equipment Cap., . - : -
Management & Overhead Dol, 15.66 : 15.66 © 15,66
Labor Required: ’ _ . o _ :
Regular Hr. 1.50 .13 .19 .13 .19 L1300 .19
1/10 of Establishment Labor Dol. ' 1.44 .14 - 1.44 .14 1.44 .14
Fixed Costs: : _
Power & Machinery 7 } Acre .30 .30 .30
1/10 of Establishment Costs Dol. 1.73 .17 1.73 W17 1.73 .17
Total Specified Costs Above
Dol.

Land, Management & Overhead

20.31 : 20,31 . 20.31
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BERMUDA GRASS:

TABLE XLV

PRODUCTION COSTS AND YIFELDS PER ACRE ON DRYLAND LOAMY SOILS

Productivity Class

Ld

Price or La Lb Lc
Cost per Quan~ Value Quan~ Value Quan- Value Quan- Value
Item Unit - Unit tity tity tity o tity
Production: - ' ' _
Pasture ATM - 3.5 3.5 3.0 2.4
Inputs: ) o B ' : : ‘
Fertilizer: ¥ Lb. .10 60 © 6.00 60 6.00 60 6.00 60 6.00
P Lb. <08 30 2.40 30 - -2.40 30 2.40 30 2.40
: . K : ‘Lb. .05 15 .75 15 .75 15 .75 15 .75
Power & Machinery Oper. Costs Acre 19 19 .19 ' .19
Fertilizer Spreader Rental Acre .15 1 15 1 A5 1 15 1 .15
1/10 of Establishment Cost Dol. . 38.46 3.84 38.46 3.84 3B.46 3.84 38.46 3.84
Interest on Annual Capital Dol. .07 . 4.74 7 .33  4.74 .33 4,74 - .33 4.74 - .33
Total Specified Costs Above ' o :
Land, Labor, Equipment Cap., . :
Management & Overhead Dol. 15.66 15.66 15.66 15.66
Labor Required: S _ :
Regular . : Hr. 1.50 .13 .19 .13 .19 .13 .19 .13 .19
1/10 of Establishment Labor Dal, 1.44 L4 1,44 L4 1,44 14 1.44 .14
Fixed Costs: '
Power & Machinery Acre .30 .30 .30 »30
1/10 of Establishment Costs Dol. 1.73 .17 1.73 17 1.73 .17 1.73 .17 -
Total Specified Costs Above '
Dol, 20.31 20.31 20.31 20,31

Land, Management & Overhead

YA



NI ATNITY TR T
COLLs AND HuTUR

TABLE XLVI

ACRE ON

IRRIGATED SANDY SOILS

Sb Inches of Irrigation S¢
Price or 6" 9" 15" 6" g" 15"
Cost Per Quan- Value Quan- Value Quan~ Value Quan~ Value  Quan~- Value Quan-~ Value
Item Unit Unit tity tity tity tity tity tity
Production: : . )
Lint Lb. .205 625 128.12 725 148.62 850 174.25 525 107.62 625" 128.12 750 153.75
Seed Lb. .024 1,000 24.00 1,160 27.84 - 1,360 32.64 840 20.16 1,000 24.00 1,200 28.80
‘Total Receipts . Dol. 152.12 '176.46 206.89 127.78 152.12 182.55
Inputs: ] )
Seed Lb. .14 37.5 5.25 37.5 5.25 37.5 5.25 37.5 5.25 37.5 5.25 37.5 5.25
Fertilizer: N Lb. .10 60 6.00 60 . 6.00 80 8.00 60 6.00 60 6.00 80 8.00
P Lb. .08 40 3.20 40 3.20 40 3.20 40 3.20 40 3.20 40 - 3.20
X Lb. .05 50 2.50 50 . 2.50 50 2.50 50 2.50 50 2.50 50 2.50
Herbicide Acre 8.88 1 8.88 1 8.88 - 1 . 8.88 1 8.88 1 8.88 1 8.88
Insecticide Acre 3.00 10 30.00 10 '30.00 15 45.00 10 30.00 10 30.00 15 45.00
Crop Insurance . 8100 5.65 1.5 8.47 1.5 8.47 1.5 8.47 1.5 8.47 1 8.47 1 8.47
Power and Machinery Oper. Costs Acre 4.80 4.80 4.80 4.80 4.80 4.80
Fertilizer Spreader Rental Acre .15 3 .45 3 .45 3 45 3 .45 3 .45 3 .45
Irrigation Oper. Costs A.-In. .57 6 3.42 9 5.13 15 8.55 6 3.42 9 5.13 15 " B.55
Picking Lint Lb. .05 625 31.25 725 36.25 850 42.50 525 26.25 1625 31.25 750 37.50
Ginning, Bag and Tie Lb. ..021 625 13.12 725 15.22 . 850 17.85 525 11.02 625 13.12 750 15.75
Interest on Annual Capital Dol. .07 41.04 . 2.87 41.04  2.87 50.79 3.55 41.04 2.87 41.04 2.87 50.79 3.55
Total Specified Costs Dol. 120.21 129.02 159.00 113.11 121.92 151.90
Return to Land, Labor, Equipment, .
Capital, Management & Overhead Dol. 31.91 47.44 - 47.89 14.67 30.20 30.65
Labor Required: :
Irrigation Hr. 1.50 .74 1.11 1.11  1.67 1.85 2.78 .74 1.11 1.11 1.67 1.85 2.78
Non Irrigation Hr 1.50 2.80  4.20 2.80 4.20 2.80 4.20 2.80 4.20 2.80 4.20 2.80 4.20
Fixed Costs:
Power and Machinery Acre 5.40 5.40 5.40 - 5.40 5.40 5.40
“Irrigation A.~In. .27 6 1.62 9 2.43 15 4.05 6 1.62 9 2.43 15 4.05
Return to Land, Management and —
Overhead _ Dol. 19.58 33.74 31.46 2,354 16.50 Y
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TABLE XLVII

COTIONs PRCDUCTION COSTS AND RETURNS PER ACRE ON IRRIGATED LOAMY SOILS
La Inches of Irrigation Lb
Price or 6" 9" 15" 6" . 9" 15%

Cost Per Quan- Value Quan—~ Value Quan- Value Quan- Value  Quan=- Value - Quan- Value

Item Unit Unit tity tity tity tity tity tity

Production: :

Lint Lb. .205 600 123.00 725 148.62 850 174.25 575 117.87 700 143.50 825 169.12
Seed Lb. ..024 960 23.04- 1,160 27.84 1,360 32,64 920 22.08 1,120 26.88 1,320 31.68
Total Receipts Dol. 156.04 © o 176.46 206. 89 139.95 170.38 200,80

" Inputs: . .
Seed Lb. .14 37.5 5.25 :37.5 5.25 '37.5 5.25 37.5 5.25 37.5 5.25 37.5 5.25
Fertilizer: N Lb. .10 60 6.00 60 6.00 80 8.00 60 6.00 60 6.00 80 8.00
P © Lb. .08 .40 3.20 40 3.20 40 3.20 40 3.20 40 3.20 40 3.20
K Lb. .05 10 .50 10 .50. 10 .50 10 .50 10 .50 10 .50
Herbicide Acre 8.88 1 8.88 1 8.88 1 8.88 1 8.88 . 1 8.88 1 8.88
Insecticide Acre 3.00 3 45.00 3 45.00 3 45.00 3 45.00 3 45.00 3 45.00
Crop Insurance $100 5.65 2 11.30 2 11.30 2 - 11. 30 2 11.30 2 11.30 2 11.30
Power and Machinery Oper. Costs Acre 4.80 4.80 ' - 4.80 4.80 4,80 4,80
Irrigation Oper. Costs A.-In. .57 6 3.42 9 5.13 15 8.55 6 3.42 - 9 5.13 15 8.55
Fertilizer Spreader Rental Acre .15 3 “.45 3 45 3 W45 3 .45 -3 .45 3 .45
Picking Lint ib. .05 600 30.00 725 36.25 850 42.50 575 28.75 700 35.00 825 41.25
Ginning, Bag and Tie Lb. .021 600 12.60 725 15.22 850 17.85 575- 12.07 700 14.70 825 17.32
Interest on Annual Capital Dol. .07 43.89 . 3.07 43.89 3.07 45.14  3.16 43.89 3.07 43.89 3.07 45.14  3.16
Total Specified Costs Dol. 134.47 145.05 159.44 132.69 143.28 157.66

Return to Land, Labor, Equipment,
Capital, Management & Overhead Dol. 21.57 31.41 47.45 7.26 27.10 43.14
Labor Required:
Irrigation Hr. 1.50 740 1,11 1.11  1.67 1.85 2.78 .74 1.11 1.11  1.67 1.85 2.78
Non Irrigation Hr. 1.50 2.80 4.20 2.80 4.20 2.80 4,20 2.80  4.20 2.80 4.20 2.80 4.20
Fixed Costs:
Power and Machlnery Acre 5.40 5.40 5.40 5.40 5.40 5.40
Irrigation : A.~In. .27 6 1.62 9 2.43 15 4.05 6 1.62 9 2.43 15 4.05
Return to Land, Management and

Overhead . Dol. 9.24 17.71 31.02 -5.07 13.40 26.71
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TABLE XLVII {(Continued)

Le Inches of Irrigation .

Price or 6" 9" 15"
Cost Per Quan- Value  Quan~ Value Quan- Value
Ttem Unit Unit tity tity tity
Production: -
Lint Lb. .205 475 97.37. 600 123.00 725 148.62
Seed Lb. .024 760 18.24 960 23.04 1,160 27.84
Total Receipts Dol. . : 115.61 156.04 ) 176.46
Inputs: ’ : : : -
Seed Lb. 14 37.5 © 5.25 37.5 5.25 37.5 5.25
Fertilizer: N Lb. .10 60 6.00 80 8.00° 80 8.00
P Lb. .08 40 3.20 40 3.20 40 3.20
K . Lb. .05 10 © .50 10 .50 10 - .50
‘Herbicide Acre  8.88 1 8.88 1 8.88 1 8.88
Insecticide Acre 3.00 3 45.00 3 .45.00 3 45.00
Crop Insurance $100 5.65 2 11.30 2 11.30 2 11.30
Power and Machinery Oper. Costs Acre = : 4.80 4.80 4,80
Irrigation Oper. Costs A.-In. .57 6 3.42 9 5.13 15 '8.55
Fertilizer Spreader Rental Acre ‘ 15 3 .45 3 .45 3 .45
Picking Lint _ Lb. .05 475 23.75 600 30.00 725 36.25
Ginning, Bag and Tie Lb. .021 475 9.97 600 12.60 725 15,22
Interest on Annual Capital - Dol. .07 43.89 3.07 45.14 3.16 45.14 3.16
Total Specified Costs Dol. 125.59 138.27 150.56
- Return to Land, Labor, Equipment,
Capital, Management & Overhead Dol. -9.98 17.77 25.90
Labor Required:
Irrigation Hr. - 1.50 .74 1.11 1.11 1.67 1.85 2.78
Non Irrigation Hr. 1.50 2.80 4.20 2.80 4.20 2.80 4,20
Fixed Costs:
Power and Machinery Acre 5.40 5.40 5.40
Irrigation A.-In. .27° 6 1.62 9 2.43 15 4.05
Return to Land, Management and o -
Overhead Dol. -22.31 4,07 9.47
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TABLE XLVIIT

=

PEANUTS: PRODUCTION CCSTS . AND RETURNS PER ACRE ON IRRIGATED SANDY SOILS

S — . Inches of Irrigation S¢

15"

Price or g" 12" 15" 9" 12"
Cost Per Quan- Value Quan~- Value Quan-~ Value Quan- Value Quan- Value Quan~ Value
Item Unit Unit tity : tity tity tity tity tity —
Production: . .
-Peanuts Cut. 11.00 32 352.00 36 396.00 38 - 418.00 30 330.00 34 374.00 36 396.00
Total Receipts Dol. : 352.00 396.00 418.00 330.00 374.00 396.00
Inputs: :
Rye Seed Lb. .05 65 3.25 - 65 3.25 65 3.25 - 65 3.25 - 65 " 3.25 65 3.25
Peanut Seed Lb. .33 80 26.40 80 26.40 80 26.40 - 80 26.40 80 26.40 80 26.40
Fertilizer: N Lb. .10 15 1.50 18 1.80 - 21 2.10 15 1.50. 18 1.80 21 2.10
P Lb. .08 60 4.80. 72 5.76 84 . 6.72 60 4.80 72 5.76 84 6.72
X Lb. .05 60 3.00 72 3.60 . 84 4,20 30 1.50 36 1.80 42 2.10
Herbicide Acre 6.75 1 6.75 1 6.75 1 6.75 1 6.75. 1 6.75 1 6.75
. Insecticide Lb. L4500 80 27.00 60 27.00 - 60 27.00 60 27.00 60 27.00 60 27.00
Power and Machinery Oper. Costs Acre 5.11 5.11 5.11 5.11 5.11 5.11
Irrigation Oper Costs A.-In. .57 9 - 5.13 12 6.84 15 8.55 9 5.13 12 6.84 15 8.55
Fertilizer Spreader Rental Acre .15 3 .45 3 .45 3 .45 3 .45 3 .45 3. .45
Dig and Shake Acre 3.50 2 7.00 2 7.00 2 7.00 2 7.00 2 7.00 2 7.00
CGombine Acre  15.00 1 15.00 1 15.00 1 15.00 1 15.00 1 15.00 1 15.00
Hauling, Clean and Dry Ton 16.00 1.6 25.60 1.8 128.80 1.9 30.40 1.5 24.00 1.7 27.20 1.8 28.80
Interest on Annual Capital Dol. .07 43.30 3.03 45.39 3.18  47.49 3.32  '41.90 2.93  43.71 3.06  45.53 3.19
Total Specified Costs Dol. 134.02 140.94 146.25 '130.82 : 137.42 142.09
Return to land, labor, Equipment,
Capital, Management & Overhead Dol. 217,98 255.06 271.75 199.18 236.58 253.91
Labor Required: o
Irrigation Hr. 1.50 1.11 1.67 1.48 2.22 1.85 2.78 1.11 1.67 1.48 2.22 1.85 2,78
Non Irrigation Hr. 1.50 2.91 4.36 2.91 4,36 2.91 4.36 2.91 4.36 2.91 4.36 2.91 4.36
Fixed Costs:
Power and Machinery Acre 5.67 5.67 5.67 5.67 5.67 5.67
Irrigation A.-In. .27 9 2.43 12 3.24 15 4.05 9 2.43 12 3.24 15 4.05
Return to Land, Management and
Overhead Dol. 203.85 239.57 254.89 185.05 221.09 237.05
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TABLE XLVIII (Continued)

54 Inches of Irrigation
Price or 9" i2" 15"
: Cost Per Quan- Value - Quan- Value  Quan- Value
Item Unit Unit tity’ tity tity
Production: - ' o : _
Peanuts B - Cwt. = 11.00 . 28 308.00 32 352.00 34 374.00
_ Total Receipts Dol. = . .. 308.00 352.00 - 374.00
. Inputss B ' » ) . _ -
Rye Seed : - Lb. .05 65 3.25 65 3.25 65 ©3.25
Peanut Seed : S . Lb. .. - .33 ° 80 - 26.40 80 26.40 80 26.40
‘Fertilizer: N : :Lb.. .10 12 1.20° 12 1,20 12 1.20
P Lb. .08 48 3.84 48 .. 3.84 48 3.84
X - Lb. .05 24 - 1.20 - 24 1,200 24 1.20
Herbicide Acre  6.75 1. 6.75 1 - 6.75 1 6.75
Insecticide o Lb. .45 . 60 . 27.00 60 - -~ 27.00. 60 . 27.00
Power and Machinery Oper.. Costs  Acre o : 5.11 5.11 S 5.11
Irrigation Oper Costs - ~A.-In. .57 9 5.13 12 6.84 15 8.55
Fertilizer Spreader Rental Acre .15 3 .45 3 .45 3 W45
- Dig and Shake : Acre 3.50 2 7.00 2. 7.00 2 7.00
Combine Acre = '15.00 1 15.00 1 15.00 1 15.00
Hauling, Clean and Dry Ton 16.00 1.4 22.40 1.6 25.60 1.7 27.20
Interest on Annual Capital Dol. .07 41.25 2.89 42,41 2.97  43.58 3.05
.~ Total Specified Costs ‘Dol. 1 127.62 132.61 : 136.00
Return to Land, Labor, Equipment, : ) )
Capital, Management & Overhead  Dol. : 180. 38 ' 0 192.3% 238.00
Labor Required: :
TIrrigation Hr. 1.50 1.11 1.67 1.48 2.22 1.85 2.78
Non Irrigation Hr. 1.50 2.91 - 4.36 2.91 " 4.36 2.91 4.36
Fixed Costs: - o :
Power and Machinery Acre : 5.67 5,67 : 5.67
Irrigation ) A.-In. .27 9 2.43 12 3.24 15 - 4,05
Return to Land, Management and )
Overhead Dol. 166.25 176.90 221.14
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TABLE XLIX

DER
Fp okt

ACRE ON IRRIGATED LOAMY SOILS

Lb Inches of Irrigation Le
Price or 9" 12" 15" 9" . 12" 15"
Cost Per Quan- Value Quan- Value  Quan- Value Quan-—- Value  Quan- Value Quan- Value
Item Unit Unit tity tity tity tity tity tity
Production: - ] .
Peanuts Cwt. 11.00 30 330.00 34 374.00 36 396.00 24 264.00 . 27 297.00 30 330.00
Total Receipts Col. 330.00 - 374.00 396.00 © 264.00 297.00 : 330.00
Inputs: ) :
Rye Seed Lb. .05 65 3.25 65 3.25 65 3.25 65 3.25 65 3.25 65 3.25
Peanut Seed Lb. .33 80 26.40 80 26.40 80 26.40 80 26.40 80 26.40 80 26.40
Fertilizer: N Lb. .10 15 1.50 18 ©1.80 21, 2.10 15 1.50 18 1.80 21 2.10
P Lb. .08 60 4.80 72 5.76 84 6.72 60 4,80 - 72 5.76 84 6.72
K Lb. .05 60 3.00 72 3.60 84 4.20 30 1.50 36 1.80 42 2.10
Herbicide : Acre 6.75 1 6.75 1 6.75 1 6.75 1 6.75 1 6.75 1 6.75
Insecticide Lb. 45 60 27.00 60 27.00 60~ 27.00 60 27.00 60 27.00 60 27.00
Power and Machinery Oper. Costs. Acre 5.11 5.11 5,11 5.11 5.11 5.11
Irrigation Oper Costs A.-In. .57 9 5.13 12 6.84 15 8.55 9’ 5.13 12 6.84 15. 8.55
Fertilizer Spreader Rental Acre .15 3 45 3 .45 3 .45 3 .45 3 .45 3 .45
Dig and Shake Acre 3.50 2 7.00 2 7.00 2 7.00 2 7.00 2 7.00 2 7.00
Combine Acre  15.00 1. 15.00 1 15,00 1 15.00 1 15.00 1 15.00 1 15.00
Hauling, Clean & Dry Ton 16.00 1.5 24.00 1.7 27.20 1.8 28.80 1.2 19.20 1.35 21.60 1.5 24,00
Interest on Annual Capital Dol. .07 43.30 3.03  45.39 3.18  47.49 3.32  41.90 2.93 43.71 3.06 45,53 3.19
Total Specified Costs Dol. 132.42 139.34 144.65 "126.02 131.82 137.62
Return to Land, Labor, Equipment, :
Capital, Management & Overhead Dol. 197.58 234.66 251.35 137.98 165.18 192.38
Labor Required:
Irrigation Hr. 1.50 1.11 1.67 1.48 2.22 1.85 2.78 1.11 1.67 1.48 2.22 1.85 2.78
Non Irrigation Hr. 1.50 2.91 4.36 2.91 4.36 - 2.91 4.36 2.91 4.36 2.91 4.36 2.91 4,36
Fixed Costs: -
Power and Machinery Acre 5.67 5.67 5.67 5.67 5.67 5.67
Irrigation A.~In. .27 9 2.43 12 3.24 15 4.05 9 2.43 12 3.24 15 4.05
Return to Land, Management and
Overhead Dol. 183.45 219.17 234.49 123.85 149.69 175.52
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TABLE XLIX {Continued)

Ld Inches of Irrigation
Price or 9" 12" 15"
Cost Per Quan- Value Quan- Value Quan- Value
Item Unit Unit tity tity tity
Production: ' o .
Peanuts Cwt. 11.00 . 24 266.00 - 27 297.00 30 330.00
Total Receipts Dol. : 266.00 257.00 330.00
Inputs: :
Rye Seed Lb. .05 65 3.25 65 -3.25 + 65 3.25
Peanut Seed Lb. .33 80 26.40 . 80 26.40 80 26.40
Fertilizer: N Lb. L1000 12 S 1.20 12 1.20 12 1.20
. P Lb. .08 48 3.84 48 3.84 48 3.84
K Lb. .05 24 1.20 24 1.20 24 1.20
Herbicide Acre 6.75 1 © 6.75 1 © 6.75 1 6.75
Insecticide Lb. .45 60 ©. 27.00. 60 27.00 60 27.00
Power and Machinery Oper. Costs Acre 5.11 5.11 5.11
Irrigation Qper. Costs A.-In. .57 9 5.13 - 12 6.84 15 8.55
Fertilizer Spreader Rental Acre .15 3 .45 3 .45 3 .45
Dig and Shake Acre 3.50 2 7.00 2 7.00 2 7.00
Combine _ Acre - 15.00 1 15.00 1 15.00 1 15.00
Hauling, Clean & Dry Ton 16.00 1.2 19.20 1.35 21.60 1.5 24.00
Interest on Annual Capital Dol. .07 41.25 2.89 42.41 2.97 43.58 3.05
- Total Specified Costs Dol. 124,42 128.61 132.80
Return to Land, Labor, Equipment,
Capital, Management & Overhead Dol. 141.58 - 168.39 197.20
Labor Required:
Irrigation Hr. 1.50 1.11 1.67 1.48 2.22 1.85 2.78
Non Irrigation Hr. 1.50 2.91 4.36 2.91 4,36 2.91 4.36
Fixed Costs: :
Power and Machinery Acre 5.67 5.67 5.67
Irrigation : A.-In. .27 9 2.43 12 3.24 15 4,05
Return to Land, Management and
Overhead Dol. 127.45 152.90 180. 34
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PER ACRE ON IRRIGATED SANDY 80IL

Sb Inches of Irrigation . Sc
Price or 12" 15" 18" . 12" . 15" 18"
Cost Per Quan- Value Quan- Value Quan-— Value Quan- Value Quan-— Value Quan- Value
Item Unit Unit tity tity tity tity tity tity
Production:
Hay Ton 25.00 5.0 125.00 6.0 150.00 7.0 175.00 4.5 112.50 5.5+ 137.50 6.5 162.50
Grazing AUM .8 125.00 .9 156.090 1.0 '175.00 .8 112,50 .9 137.50 1.0 162.50
Total Receipts Dol.
Inputs:
Fertilizer: N Lb. .10 20 2.00 25 2.50 30 3.00 20 2.00 25 2,50 30 3.00
P Lb.. .08 80 6.40 100 8.00 120 9.60 80 6.40 100 8,00 120 9.60
. X Lb. .05 40 2,00 50 2.50 60 3.00 40 2.00 50 2.50 60 3.00
Insecticide Acre 2.00 2 4.00 2 4.00 2 4.00 2 '4.00 2 4,00 2 4.00
Power and Machinery Oper. Costs Acre .19 .19 .19 .19 .19 .19
Irrigation Oper. Costs A.-In. .57 12 6.84 15 8.55 18 10.26 12 6.84 15 8.55 18 10.26
Fertilizer Spreader Rertal _Acre .15 1 .15 1 .15 1 .15 1 .15 1 .15 1 .15
Swathing Acre 2.50 4 10.00 5 12.50 6 15.00 4 10.00 5 12.50 6 15.00
Baling Bale .17 150 22.50 180 30.60 210 35.70 135 22.95 165 28.05 195 33.15
Hauling Bale .15 150 25.50 180 27.00 210 31.50 135 20.25 165 24,75 195 29.25
1/4 of Establishment Costs Doli. 30.57 7.64 30.57 7.64  30.57 7.64  30.57 7.64  30.57 7.64 30.57 7.64
Interest on Annual Capital Dol, .07 16.66 1.16 20.31 1.42 23.94 1.67 14.66 1.16  20.31 1.42  23.94 1.67
Total Specified Costs Dol. 88.38 105.05 121.71 83.58 100.25 116.91
Return to Land, Labor, Equipment,
Capital, Management & Overhead Dol, 36.62 44.95 53.29 28.92 37.25 45.59
Labor Required: ’ :
Irrigation BHr. 1.50 1.48 2,22 1.85 2,78 2.22 3.33 1.48 2.22 1.85 2.78 2.28 3.33
Non Irrigation Hr. 1.50 .13 .19 .13 .19 .13 .19 .13 .19 .13 .19 .13 .19
1/4 of Establishment Labor Dol. 2.88 .72 72 .72 72 .72 .72
Fixed Costs:
Power and Machinery Acre .20 .20 .20 .20 .20 . .20
Irrigation A.-In. .27 12 3.24 15 4.05 18 4.86 12 3.24 15 4.05 18 4,86
1/4 of Establishment Costs Dol. 3.73 .93 3.73 .93 3.73 .93 3.73 .93 3.73 .93 3.73 .93
Return to Land, Management and
Overhead Dol. 30.26 36.08 43.06 21.42 28.38 35.36
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TABLE LI

ALFALFA: PRODUCTICHN COSTS AND RETURNS PER ACRE ON IRRIGATED LOAMY SOILS

Lb

La Inches of Irrigation
Price or 12" 15" 8t 12" 15" 18"
Cost Per Quan- Value Quan- = Value = Quan- Value - Quan- Value  Quan- Value  Quan- Value
Item Unit Unit tity tity tity tity tity tity
Production: ) ) .
Hay. Ton 25.00 5.0 125.00 6.0 150.00 7.0 175.00 5.0~ . .125.00 6.0 150.00 7.0 175.00
Grazing | AWM - .8 125.00 .9 150,00 1.0 175.00 .8 125.00 .9 150,00 1.0 175.00
Total Receipts Dol. : .
Inputs: : .
Fertilizer: N Lb. .10 10 1.00° 10 1.00 20 2.00 10 1.00 20 2.00 30 3.00
P Lb. .08 60 4,80 60 4.80 80 6.40 . 60 4.80 80 6.40 100 8.00
. X Lb. .05 30 . °1.50. 30 1.50 40 2.00 30 1.50 40 2,00 60 3.00
Insecticide Acre 2.00 2 4.00 2 4.00 2 4.00 2 4.00 2 4,00 2 4.00
Power and Machinery Oper. Costs Acre C .19 .19 .19 o .19 .19 .19
Irrigation Oper. Costs A.~In. .57 12 6.84 15 8.55 18 10,26 . 12 6.84 15 8.55 18 10.26
" Fertilizer Spreader Renta Acre .15 1 .15 1 ~W15 -1 .15 1 .15 1 .15 1 .15
Swathing : Acre 2.50 4 10.00 5 12.50 6 15.00 4 10.00 5 12.50 6 15.00
Baling Bale .17 150 22.50 180 30,60 . 210 35.70 150 22,50 180 30.60 210 35.70
Hauling Bale .15 150 25.50 180 27.00 . 210 31.50 150 25.50 180 -: 27.00 210 31.50
1/4 of Establishment Costs Dol. 30.57 7.64  30.57 7.64  30.57 .7.64 . 30.57 7.64 - 30.57 7.64  30.57 7.64
Interest on Annual Capital Dol. .07 15.13 1.06 17.46 1.22  19.79 1.38 15.13 1.06 18.93 1.32  23.14 1.62
Total Specified Costs Dol. 85.18 96.15 116.22 : 85.18 102.35 120.06
Return to Land, Labor, Equipment, :
Capital, Management & Overhead Dol.. 39.82 50.85 58.78 39.82 47.65 54.94
Labor Required: ) .
Irrigation Hr. 1.50 1.48 2,22 i.85 2.78 2.22 3.33 1.48 2.22 1.85 2.78 2.22 3.33
Non Irrigation - Hr. 1.50 .13 .19 .13 .19 .13 .19 .13 .18 .13 .18 .13 .19
1/4 of Establishment Labor Dol. 2.88 .72 2.80 .72 2.80 .72 2.80 .72 2.80 .72 2.80 .72
Fixed Costs: :
Power and Machinery Acre . .20 .20 .20 .20 .20 .20
Irrigation A.-In. .27 12 3.24 15 . 4,05 18 4.86 12 3.24 15 4.05 18 4.86
1/4 of Establishment Costs Dol. 3.73 .93 3.73 .93 3.73 .93 3.73 .93 3.73 .93 3.73 .93
Return to Land, Management and )
Overhead Dol. 32.32 41.98 48.55 32.32 38.78 44.71
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FORAGE SORGHUM:

PRODUCTION COSTS AND. RETURNS PER ACEE

TABLE

LI1

-~

N IRRIGATED SANDY SOILS

. Sb Inches of Irrigation Sc - .
Price or 3" - - 6" 9" . 3" . 6" 9"
Cost Per. Quan- Value  Quan- Value Quan- Value Quan~— Value Quan- Value Quan~ Value
Item Unit Unit tity tity tity tity tity __tity
Production: . ' B . i
Hay Ton 18.00 5.5 99.00 6.3 113.40 7.0 126.00 5.0 ° 90.00 . 5.8 -104.40 6.5 117.00
Total Receipts Dol. 99.00 113.40 - 126.00 90.00 - 104,40 117.00
Inputs: . : )
Seed : Lb. .20 25 5.00 25 5.00 25 5.00 25 . 5.00 25 5.00, 25 5.00
Fertilizer: N Lb. .10 60 6.00 80 8.00 .100 10.00. 60 6.00 - -80 8.00 . 100 .. 10.00
P Lb. .08 - 40 3.20 50 . 4.00 60 4.80 40 3.20 50 4,00 60 - 4.80
X Lb. .05 30 1.50 30 1.50 40 2.00 30 : 1.50 30 1.50° 40 2.00
Power and Machinery Oper. Costs . Acre 4.71 . 4,71 . 4.71 4.71 4.71 4,71
Irrigation Oper. Costs . A.~In. .57 3 1.71 6 - 3.42 9 5.13 3 1.71 6 3.42 9 5.13
Fertilizer Spreader Rental Acre ©.15 1 .15 1 .15 1. . .15 1 i .15 1 .15 1 ' .15
Swathing Acre 2.50 1 2.50 2 5.00 3 7.50 1 ] 2.50 2 5.00 3 7.50
Baling Bale .17 165 28.05 189 32.13 .210 35,70 - 150 125,50 174, 29.58 195 33.15
Hauling Bale .15 165 24.75 189 28.35 210 31.50 150 o 22.50 174 - 26.10 195 29.25
Interest on. Annual Capital Dol. - .07 10.91 .76 11.02 .77 - 14.28 1.00- 10.91 - . .76 11.02 .77 14.28 1.00
Total Specified Costs Dol. 78.33 93.03 107.49 73.53 88.23 -102.69
Return to Land, Labor, Equipment, : - )
Capital, Management & Overhead Dol. 20.67 20.37 18.51 16.47 16.17 14.31
Labor Required: 7
Irrigation . Hr. 1.50 .37 .56 74 1.11 1.11. 1.67 .37 .56 74 1.11 i.11 1.67
Non Irrigation Hr. 1.50 2.70 4.05 2.70 4.05 2.70 4.05 2.70 4,05 2.70 4.05 2.70 4.05
Fixed Costs:
Power and Machinery Acre 5.26 5.26 5.26 5.26 5.26 5.26
Irrigation : A.-In. .27 3 .81 6 1.62 9 2.43 3 .81 6 1.62 9 2.43
"Return to Land, Management and - )
Overhead Dol. 10.27 8.33 5.10 5.79 4.13 .90
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TABLE LII (Continued)

Sd

~— _ Inches of Irrigation )
Price or 3" ' 6" 9"
Cost Per Quan-  Value Quan~ Value  Quan- = Value
Ttem Unit -Unit tity: tity tity
Production: : ' o o '
' Hay , Ton  18.00 4.0 . 72.00 4.8 86.40 5.5 99.00
Total Receipts Dol. - s ' 72.00 86.40 . - 99.00
Seed Lb. .20 25 5.00 25 5.00 - 25 5.00
Fertilizer: N 1b. .10 ¢ 60 . 6.00 80 8.00 100 10.00
P Lb. - .08 40 - . .-3.20 . 50 4.00 60 4.80
_ X 1b. .05 30 1.50 - .30 1.50 40 2,00 .
Power and Machinery Oper. Costs  Acre o . 4.71 4,71 hT1
Irrigation Oper. Costs A.~In. . .57 3 1.71 6 3.42 9 5.13
Fertilizer Spreader Rental Acre .15 1 : .15 1 .15 1 -.15
Swathing Acre  2.50 1 2,50 2 5.00 3 7.50
Baling Bale .17 120 20.40 144 24,48 165 28.05
Hauling Bale .15 120 ' 18.00 144 21.60. 165 - 24.75
Interest on Annual Capital Dol. .07 10.91 .76 11.02 .77 14.28 1.00.
Total Specified Costs Dol. : 63.93 . 81.63 93.09
Return to Land, Labor, Equipment,
Capital, Management & Overhead - Dol. 8.07 4.77 5.91
Labor Required: : . :
Irrigation : Hr. 1.50 .37 .56 .74 1.11 1.11 1.67
Non Irrigation Hr. 1.50 2.70 4.05 2.70 4.05 2.70 4.05
Fixed Costs: ' : '
Power and Machinery Acre 5.26 5.26 5.26
Irrigation A.~In. .27 3 .81 6 1.62 9 2.43
Return to Land, Management and '
Overhead Dol. -2.61 -7.27 -7.50
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. FORAGE SORGHUM:

TABLE LIIX

PRODUGTION COSTS AND RETURNS PER ACRE CON IRRIGATED LOAMY SOILS

~La Inches of Irrigation’ L
Price or' 3 6" : g" _ _6" 9"
: Cost Per Quan- Value  Quan- Value Quan- Value ~ Quan~ Value Quan- . Value - Quan- Value
Item Unit' - Unit tity tity _tity tity -  tity ' tity
Production: : o - . .
Hay - ) Ton 18.00 6.0 - 108.00 6.8 122.40 7.5 135.00. - . 5.5 99.00 6.3 113.40 7.0 126.00
Total Receipts Dol. : 108.00 1122, 49 135.00 ° ©99.00 113.40 126.00
Inputs: . : o C -
Seed. Lb. .20 25" - .5.00 25 - 5.00 25 . 5.00 25 5.00- .25 5.00 - 25 5.00
Fertilizer: N Lb. .10 60 6.00 80 . 8.00° . 80 © 8.00. " .-60 6.00 80 - 8.00 80 8.00
P Lb.. .08 40 3.20 50 . 4.00 60 4.80 40 3.20 50 4,00 60 4.80
K Lb. .05 30 1.50 - 30 1.50 - 40 - 2.00 30 1.50 30 1.50 40 2.00
Power and Machinery Oper. Costs Acre . 4.71 471 4.71 o 4.71 4,71 4.71
Irrigation Oper. Costs “A.-In. .57 3 1.71 6 3.42 9 5.13 -3 1.71 ) 3.42 9 - 5.13
Fertilizer -Spreader Rental Acre .15 1 .15 1 . .15 1 - A5 01 .15 1 .15 1 .15
Swathing : - Acre 2.50 -1 2.50 2 5.00 3 ©7.50 0 1 2.50 2 5.00 3 7.50
Baling Bale | .17 180 30.60 204 .34.68 225 .38.25 165 28.05 189" 32.13 210 35.70
‘Hauling Bale .15 180 27.00 204 30.60 . 225 33.75 165 24.75 189 28.35 210 31.50
Interest on Annual Capital Dol. 107 10.91 .76 11.02 .77 12.77 .89 10.91 .76 © 11.02 .77 12.77 .89
Total Specified Costs Dol. i 83.13 97.83 - 110.18 78.33 93.03 105.38
Return to Land, Labor, Equipment, .
. Capital, Management & Overhead Dol. 24.87 24,57 24.82 20.67 20.37 20.62
Labor Required: ‘ . : )
Irrigaticn Hr. 1.50 .37 .56 .74 Cl.11 1.11 1.67 .37 .56 74 1.11 1.11 1.67
Non Irrigation Hr.. 1.50 2.70 4£.05 2.70 4.05 2.70 4,05 - 2.70 4.05 2.70 4,05 2.70 4.05
Fixed Costs: .
Power and Machinery Acre’ 5.26 5.26 5.26 : 5.26 5.26 . - 5.26
Irrigation A.-In. .27 3 .81 6 1.62 9 2.43 3 .81 6 1.62 9 2.43
Return to Land, Management and .
Overhead ) © Dol. 14.47 11.41 9.99 8.33 7.21
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TABLE LIII (Gontinued),

. Le .

Inches of Irrigation Ld
Price or 6“. R i 9" . - 3" 6" 9"
Cost Per Quan- . Value Quan- Value  Quan- Value  Quan-— Value = Quan-  Value Quan- Value
Item _ Unit Unit tity tity Ctity - tity ) tity tity
Production: ) c : . : - I . - . -
Hay Ton 18.00 ‘5.0 90.00 5.8 104.40 6.5 117.00 4.0 .72.00 4.8 86.40 - 5.5 99.00
- Total Receipts Dol. 90.00 104.40 117.00 i $72.00 86.40 99.00
Inputs: : S _ - _ . . '
Seed 1b. .20 25 5.00° - 25-°.. - .- 5.00 25 - . 5.00 25 5.00. 25 ©5.00 25 5.00
Fertilizer: N _ Lb. .10 60 - 6.00 80 . 8.00 80 8.00 - 60 6.00 . 80 8.00 80 8.00
. P Lb. .08 40 3.20 50 4,00 60.° -  4.80° 40 3.20 © 50 4.00 60 4.80
S X o Lb. .05 30 1.50 30 - S 1.50° 40 - .2.00 30 1.50 .- 30 1.50 © 40 2.00
Power and Machinery Oper. Costs Acre _ 4.71 : 4.71 ' 4,71 471 4.71 4,71
Irrigation -Oper. Costs A.~In, .57 3 1.71 6 ©3.42 9 5.13- 3 . 1.71 6 3.42 9 5.13
Fertilizer Spreader Rental Acre .15 1 .15 1 15 L .15 1 .15 1 .15 1 .15
Swathing Acre  2.50 1 2.50 24 5,00 .3 7.50 1 2.50 2 5.00 3 7.50
Baling Bale .17 150 25.50 174 . 729.58 195 33.15 120 20,40 - 144 24.48 165 28.05
Hauling ) Bale .15 150 ©22.50 174~ . 26.10 195 29.25 120 18.00 144 21.60 1865 24.75
Interest on Annual Capital Dol.~ - .07 10.91 .76+ 11.02 C .77 12.77 .89 10.91 .76 -~ 11.02 .77 12.77 .89
Total Specified Costs Dol. .- 73.53 88.23 - 100.58 - 63.93 78.63 90.98
Return to Land, Labor;, Equipment, ) '
Capital, Management & Overhead Dol. 16.47 . 16.17 16.42 8.07 7.77 8.02
Labor Required: i ) C ) ‘ .
Irrigation Hr. 1.50 .37 .56 W74 1.11 1.11 1.67 .37 .56 74 1.11 1.11 1.67
Non Irrigation Hr. 1.50 2:70 4.05 2.70 4.05 2.70 4.05 2.70 4,05 2.70 4.05 2,70 4.05
Fixed Costs: :
Power and Machinery Acre 5.26 5.26 5.26 5.26 5.26 5.26
Irrigation A.~In. .27 3 .81 6 1.62 9 2.43 3 .81 6 1.62 9 2.43
Return to Land, Management and ’
Overhead ) Dol. 5.79 4.13 3.01 =2.61 -4.27 -5.39
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ON COSTE AND RETU

TABLE LIV

Overhead

ENSTLAGE: PRODUCTI URNS PER ACRE ON IRRIGATED SANDY AND LOAMY SOILS -
La Inches of Irrigation EL
Price or 3" 6" g" ] 6" 9"
Cost Per ‘Quan- Value Quan- Value Quan~ Value Quan-~ - Value Quan~ Value Quan- Value
Item Unit Unit tity tity tity tity tity : tity
Production: ' ) N : - . .
Ensilage : Ton 6.00 17. - 102.00 - 20 120,00 22 © 132.00 15 © 90.00 - 18 108.00 200~ 120.00
Total Receipts Dol. 102.00 ) 120.00 132.00 90.00 108.00 ’ 120.00
Inputs: ) S _ : . . . o )
Seed Lb. .17 20 3.40° 20 3.40 20 3.40° 20 3.40 20 - 3.40 20 3.40
Fertilizer: N Lb. .10 80 8.00 100 10.00 120 12.00 80 8.00 100 10.00 120 12.00
: P Lb, .08 40 3.20 50 4.00 - 60 "4.80 40 3.20 50 4,00 60 4.80
K Lb. .05 30 1.50 30 1.50 . - 40 .. 2.00° 30 1.50 30 1.50 40 2.00
Power and Machinery:Oper. Costs Acre 4,71 4,71 4.71 4.71 o 4.71 . 4,71
Irrigation Oper. Costs A.-In. .57 3 1.71 6 3.42 9 5.13 3. 1.71 6 3.42 9 ‘5.13
Fertilizer Spreader Rental Acre .15 1 .15 1 .15 1 .15, 1 .15 1 .15 1 .15
Chop and Haul Ton 2.00 17 34.00 20 40.00 22 44.00° 15 ©30.00 18 36.00 20 40.00
Interest on Annual Capital Dol. .07 11.71 .82 '13.84 .97 '15.93 1.12 11.71. .82 13.84 .97 15.93 1.12
Total Specified Costs Dol. : 57.49 68.15 77.31 : 53.49 . 64.15 73.31
Return to Land, Labor, Equipment, : .
Capital, Management & Overhead Dol. 44,51 51.85 54.69 36.51 43.85 46.69
Labor Required: i : .
Irrigation Hr. 1.50 .37 .56 T4 1.11 1.11 1.67 .37 .56 .74 1.11 1.11 1.67
© Non Irrigation Hr. - 1.50 2.70 4.05 2.70 4.05 2.70 4.05 2.70 4.05 2.70 4.05 2.70 4.05
Fixed Costs: '
Power and Machinery Acre 5.26 5.26 5.26 5.26 5.26 5.26
Irrigation A.-In. .27 3 .81 6 1.62 9 2.43 3 .81 6 1.62 9 2.43
Return to Land, Management and .
‘ Dol. . 33.83 39.81 41.28 25.83 31.81 33.28
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TABLE LV

COSTS AND RETUBNS PSR ACRE ON IRRIGATED SANDY AND LOAMY S0ILS
La Inches of Irrigation Lb
Price or 3" 6" 9" 3" 6" gF
: Cost Per Quan- Value Quan~ Value = Quan~- Value Quan- Value - Quan- Value Quan~ Value
Item Unit Unit tity tity tity ) tity tity tity
Production: ‘ :
Grain Cwt, 1.93 42 81.06 52 100.36 = 56 108.08 34 65.62 44 84.92 49. 94,57
Aftermath AUM ) .35 40 ] 450 .30 .35 .40 )
Total Receipts Dol. 81.06 100. 36 - 108.08 : 65.62 84.92 94.57
Inputs: ) : : ) .
Seed Lb. .21 15 3.15 15 3.15 15 . 3.15 15 3.15 15 3.15 15 3.15
Fertilizer: N Lb, .10 70 7.00 90 9.00 120 12.00 60 6.00 60 6.00 80 8.00
[ P Lb. .08 40 3.20- 40 - - 3.20 40 3.20 40 3.20 = 40 3.20 40 3.20
. K Lb. .05 0 - 0 - 0 = 0 - 0 0 0 -
Power and Machinery Oper. Costs Acre 4,85 : 4.85 4,85 4.85 4.85 4%.85
Irrigation Oper. Costs A.-In. .57, 3 1.7; 6 3.42 9 5.13° 3 1.71 6 3.42 9 5.13
Fertilizer Spreader Rental Acre .15 1 .15 1 .15 1 .15 1 .15 1 .15 1 .15
Combining Acre 3.50 1 3.50 1 3.50 1 3.50 1 3.50 -1 3.50 1 3.50
Hauling Cwt. .09 42 3.78 52 4.68. 56 5.04 34 3.06 - 44 3.96 49 4.41
Interest on Annual Capital Dol. .07 9.42 .66 11.51 .80 14,05 .98 8.97 .63 10.14 .71 12.21 .85
Total Specified Costs Dol. 28.00 032.75 ~38.00 26.25 28.94 33.24
Return to Land, Labor, Equipment,
Capital, Management & Overhead Dol. 53,06 67.61 70.08 39.37 55.98 61.33
Labor Required: -
Irrigation Hr. 1.50 .37 .56 .74 1.11 1.11 1.67 .37 .56 .74 1.11 1.11 1.67
Non Irrigation Hr. 1.50 2.80 4.20 2.80 4,20 2.80 4,20 2.80 4.20 2.80 4.20 2.80 4.20
Fixed Costs:
Power -and Machinery Acre 5.40 5.40 5.40 5.40 5.40 5,40
Irrigation A.~In. 27 3 .81 6 1.62 9 2.43 3 .81 6 1.62 9 2.43
Return to Land, Management and
Overhead Dol. 42.37 55.28 56.38 28.40 43.65 47.63
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TABLE LV {Continued)

b Inches of Irrigatio
Price or 3¢ 6" ' 9"
) Cost Per Quan- - Value Quan~ = Value Quan~- Value
Item Unit Unit tity tity tity
Production: _ : .
Grain ’ -Cwt., 1.93 44 ’ 84.92 52 100.36 60° © 115.80
Aftermath AUM 40 45 .50
Total Receipts Dol. 84.92 : 100.36 . 115.80
Inputs: _ . ' ;
Seed Lb. .21 15 3.15 15 0 3.15 15 - - 3.15
Fertilizer: N Lb. .10 70 ' 7.00- 90 9.00 120 . 12,00
P Lb. . .08 40 | 3.20 40 3.20 60 4.80
K Lb. .05, 20 . 1.00 20 1.00.- 20 . 1.00
- Power and Machinery Oper. Costs Acre ' 4,85 : . 4.85 4,85
Irrigation Oper. Costs A.-In, .57 3 1.71. 6 3.42 9 . 5.13
Fertilizer Spreader Rental Acre .15 1 .15 1 15 17 .15
Combining Acre 3.50 1 3.50 1 3.50 1 ' 3.50
Hauling Cwt. .09 44 3.96 -~ 52 4.68 60 5.40
Interest on Annual Capital Dol. .07 9,88 .69 12,07 - .84 15,33 1.07
Total Specified Costs Dol. - 29.21 33.79 : 41.05
Return to Land, Labor, Equipment, :
Capital, Management & Overhead Dol. 55.71 66.57 74.75
Labor Required: . ) ‘
Irrigation. Hr. 1.50 .37 .56 .74 1.11 1.11 1.67
Non Irrigation Hr.. 1.50° 2.80 4.20 2.80 4.20 2.80 4.20
Fixed Costs: . .
Power and Machinery Acre 5.40 5.40 5.40
Irrigation ' : A.-In. .27 3 S.81 6 1.62 9 2.43
Return to Land, Management and '
Overhead Dol. 45.02 54.24 61.05
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TABLE LVI

ACRE ON IRRIGATED SANDY AND LOAMY SCLLS

Bl 154
Sb & Lb Sec & Le Sd & Ld
Inches of Irrigation
Price or 6" 18" 6" 18" 18"
Cost Per Quan- Value Quan- Value Quan— Value Quan- Value Quan-— Value Quan-— Value
Item Unit Unit tity tity tity tity tity tity
Production:
Pasture AUM 7.0 10.5 7.0 10.5 7.0 10.5
Inputs: '
Fertilizer: N Ib. .10 60 6.00 90 3.00 60 " 6.00 90 9.00 60 6.00 90 9.00
P Lb. .08 30 2.40 60 4.80 30 2.40 60 4.80 30 2.40 60 4.80
K Lb. .05 15 .75 30 1.50 15 .75 30 1.50 15 .75 30 1.50
Power and Machinery Oper. Costs Acre .19 .19 .19 .19 .19 .19
Irrigation Oper. Costs A.~In. .57 6 3.42 18 10.26 6 3.42 18 10.26 6 3.42 18 10.26
Fertilizer Spreader Rental Acre .15 1 .15 1 .15 1 .15 1 .15 1 .15 1 .15
1/10 of Establishment Costs Dol. 47.717 4.77 47.77 4,77 47.77 4.77 47.77 4,77  47.77 4,77  &47.77 4.77
Interest on Annual Capital Dol. .07 13.90 .97 21.79 1.52 13.80 .97 21.79 1.52 13.90 .97 21.79 1.52
Total Specified Costs
Above Land, Labor, Equipment,
Capital, Management & Overhead  Dol. 18.65 32.19 18.65 32.19 18.65 32.19
Labor Required:
Irrigation Hr. 1.50 W74 1.11 2,22 3.33 74 1.11 2.22 3.33 .74 1.11 2.22 3.33
Non Irrigation Hr. 1.50 .13 .19 .13 .19 13 19 .13 .19 .13 .19 .13 .19
1/10 of Establishment Labor Dol. 3.12 .31 4. 80 48 3.12 31 4,80 .48 3.12 .31 4.80 .48
Fixed Costs:
Power and Machinery Acre 1.73 1.73 1.73 1.73 1.73 1.73
Irrigation A.-In. .27 6 1.62 18 4.86 6 1.62 18 4.86 6 1.62 18 4.86
1/10 of Establishment Costs Dol. 5.70 .57 13.74 1.37 5.70 57 13.74 1.37 5.70 .57 13.74 1.37
Total Specified Costs
Above Land, Management
and QOverhead Dol. 24,18 44.15 24.18 44,15 24.18 44,15
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TABLE LVII

PRODUCTION COSTS AND RETURNS PER STEER FOR GOOD FEEDER
_ CATTLE ENTERPRISE; ROUGHED THROUGH WINTER
ON RANGE AND GOTTON SEED CAKEL

Price or Cost Value or

Item v o Unit . per Unit. Quantity Cost
Production: : _ I '
Feeder » ' _ Cwt 21.98 - . 7.75 170.34
Less one percent , v
Death Loss ' , ‘ 168,64
Inputs: . , .
Calf : Lwt 25.46 4.50 114.57
Range - AM 7.30 v
C.S.C. (15 #/day, 150 days) ~ Cwt 3,49 © 2,25 - 7.85
Veterinary and Medicine ~ Dol, , 2.66 2.66
Salc o lbs. .03 16.30 .49
Hauling and Marketing Costs Cwt +48 12,25 5+ 88
Property Tax » . Dol. . .04 22.91 .92
Int. on Annual Capital Dol. .07 125.73 - 8.80
Total Specified Costs Dol. o 141,17
Returns to Land, Labor, ' '
Fixed Capital, Mgmt. v .
and Overhead Dol. : 27.47
Labor Required Hr. 1.50 7.60 11.40
Returns to Land, Fixed ‘ : '
Capital, Mgmt. and Overhead Dol. 16.07

Labor Requirements (Man Hours Per Steer)

Jan. - April May - July Aug. ~ Sept. Oct. - Dec.. Total
2.80 1,50 1.00 2.30 7.60

N | :
Fall buy -'October 15, and sold off grass October 15.
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TABLE LVIII

PRODUGTION COSTS AND RETURNS PER STEER FOR GOOD FEEDER CATTLE
ENTERPRISE; WINTER RATION OF SMALL GRAIN PASTURE WITH FORAGE
SORGHUM AND COTTONSEED CAKE WHILE OFF SMALL GRAING

Price or Cost Value or

Iten : Unit - per Unit - Quantity Cost
Production: v ‘ R E v
Feeder ' . Cwt . 23,77 6.00 142,62
Less One Percent S : S S
Death Loss ' ‘ : ' C : C 141,19
Inputs: ‘ S
Calf 3 Cowt 25,46 4,50 114.57
Range : : AWM. ’ .50
Small Grain Gra21ng : ~ AUM . : 1.20
Forage Sorghum E o Ton . 18.00 .33 5.94
C.S5.C. (1.5 #/day). - ‘ Cwt 3.49 . 24 : .84
Veterinary and Medicine Dol. ' 1.51 - 1,51
Salt ‘ . Lbs. - .03 6.50 .19
Hauling and Marketlng Cost Cwt ' .48 -10.50 5.04
Property Tax - Dol. C .04 22,91 . .92
Int. on Annual Capltal o Pol. .07 51,21 3,58
Total Specified Costs Dol. ’ : v 132,59
Returns to Land, Labar ' o
Fixed Capital, Mgmt. S ‘ _
~ and Overhead " Dol. . . o B.60
Labor Required : o Hre o 1.50 2.76 4.14
Returns to Land, Fixed .
Capital, Mgmt. and Overhead Dol. Z 4,46

Labor Requireménts (Man Hours Per Steer)

Jan. - April = May - July Aug. - Sept. Oct. = Dec. Total
1.62 ' .00 .00 . 1.14 . 2,76

lFall buy - October 15, and sold off small graiﬁ March 1.
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TABLE LIX
PRODUCTION COSTS AND RETURNS PER STEER FOR GCOD FEEDER CATTLE
ENTERPRISE; GRAZED THROUGH SUMMER ON NATIVE RANGE
OR BERMUDA PASTUREL
Price or Cost Value or
Item Unit per Unit Quantity Cost
Production _
Feeder Cwt 21.98 7.75 170, 34
Less One Percent : B
Death Loss 168.64
Inputs:
Calf Cwt 25.54 5.00 127.70
Range CAUM 4,00
Veterinary and Medicine Dol. : .97 .97
Salt ' .03 16.30 .49
Hauling and Marketing Cost twt .48 12.75 6.12
Int. on Annual Capital Dol. .07 - 65.78 4.60
Total Specified Costs -~ Dol. ’ ‘ 139.88
Returns to Land,:Labor, -~ S
Fixed Capital, Mgmt,, . s
and Overhead Dol. 28.76
Labor Required Hr. 1.50 . 3.60 5.40
Returns to Land, Fixed ‘
Capital, Mgmt. and Overhead Dol. 23.36
Labor Reguirements (Man Hours Per Steer)
Jan. - April May - July Aug. - Sept.: Oct. - Dec, Total
.55 - 1.50 ' .55 3.60

lSpring buy ~ April 15, and sold off native pasture October 15.



TABLE 1LX

194

PRODUCTTION COSTS AND RETURNS FOR BEEF COW HERD (25 COW UNIT);

SPRING CALVING3; COWS WINTERED ON COTTONSEED CAKE AND

NATIVE RANGE OR BERMUDA PASTUREL

Price or

Value

_ .  Value or
Item _ v - Unit Cost per Quantity or Cost per
‘ Unit Cost Cow
Production:.
Cull Cows (3 head) Cwt 10.57 29.50 311.81 12.47
Heifer Calves (7 head) Cwt 22,70 30.00 681.00 27.24
Steer Calves (11 head) -~ = Cwt 25.46 49,50 1,260.27 50.41
Total Receipts Dol. 2,253,08 90.12
Inputs: C - R
Range , AtM - 336.00
Forage Sorghum "~ Ton 18.00 .75 13.50 .54
€.8.C. (1.5 #/day; 150 days) Cwt 3.49 - 63.00 219,87 8.79
Salt Lbs.- .03 840.00 .'25,20 " 1.01
Veterinary and Medic1ne Dol. 101.50 4,06
Bull Depreciation - Dol o 35.00 1.40
Hauling and Marketing Costs Cwt .48  109.00 52.32 2.09
Property Tax Dol... .04 '~ 972.00 38.88 1.56
Int. on Annual Capital Dol. .07 5,104.00 357.28 14.29
Total Specified Costs . Dol. - 843,55 33.74
Returns to Land, Labor, Fixed
Capital, Mgmt., and Overhead Dol. - 1,409.53  56.48
Labor Required Hr, 1.5¢ 279.00 - 418,50 16.74
Returns to Land, Fixed o
Capital, Mgmt., and Overhead Dol. 991.03  39.64
Labor Requirements {Man Hours Per Cow)
Jan. - April May - July Aug. - Sept. - Dec. Total
8.10 : 1.12 .36 1.58

11.16

1Calves born March 1; non-creep fed; sold off native range October 1

as good-~choice feeders.
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PRODUCTION COSTS AND RETUPND FOR BEEF COW HERD (25 COW UNIT)
SPRING CALVING; COWS WINTERED ON NATIVE RANGE, FORAGE
SORGHUM AND SMALL GRAIN PASTURE (WINTLR ONLY)

Price or - Value Value or
Item Unit Cost per Quantity or Cost per
‘ Unit Cost Cow
Production: »
Cull Cows (3 head) Cwt 10,57 29.50 0 311.81- 12.47
Heifer Calves (7 head) Cwt  22.70 30.00 681.00 27,24
Steer Calves (11 head) Cwt 25.46 49.50 1,260,27 50.41
Total Receipts Dol. : 2,253.08 90.12
Inputs:
Range AUM 251.00
Small Grain Pasture AUM 70.00 :
Forage Sorghum Ton 18.00 7.00 " 126.00 5.04
C.S.C. (1.5 f#/day; 75 days) Cwt -~ " 3.49 31.25 109.06  4.36
Salt Lbs. .03 - 840.00 25,20 - 1.01
Veterinary and Mech1ne Dol. 101.50 4.06
Bull Depreciation Dol. 35.00 1.40
Hatiling and Marketlng Costs Cwt .48 109,00 52.32 2.09
Property Tax Dol. .04 972.00° 38.88 1.56
Int. on Annual Capital Dol. .07 5,068,25 354.78 14.19
Total Specified Costs Dol. 842,74 33,71
Returns to Land, Labor, Fixed
Capital, Mgmt., and Cverhead Dol. , 1,410.34 56.41
Labor Required . Hr. 1.50 279.00 418.50 16.74
Returns to Land, Fixed CaplLal ‘ '
Mgmt., and Overhead . Dol. 991.00 39,67
Labor Requirements (Man Hours Per Cow)
Jan. — April May - July Aug. ~ Sept. Oct. - Dec. Total
8.10 1,12 : .36 1,58 11.16

lCalves born March 1; non-creep fed; sold off mative range October 1

as good—-choice feeders.
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PRODUCTION COSTS AND RETURNS FOR BEEF COW HERD (25 COW UNIT); FALL
CALVING: CQW3 WTNJERED ON NATIVE RANGE SMALL GRAIN PASTURE
(WINTER ONLY),; AND GRAIN SORGHUM STUBBLL WITH. FORAGE
'“OPGHUM AND' COTTONSEED CAKE™

‘ . Price or Value Value or
Item : Unit Cost per Quantity =~ or Cost per
' Unit . Cost Cow
Production: . v
Cull Cows (3 head) _ - Cwt. 10.57 29.50 '311.81 12.47
Heifer Calves (7 head) Cut. 23.14 30.75 " 711.55 28.46
‘Steer Calves (11 head) Cwt. 25.96. 46.50 - 1,207.14 48,28
Total Receipts ' - Dol. 2,230.50 89.21
Inputs ‘ '

Range © AUM 214.00

Small Grain Pasture - - AUM g 70.00

Grain Sorghum Stubble . AUM , 42.00 . =

Forage Sorghum Ton 18.00 5.25 94.50 3.78

Cc.s.C. (1.5 #/day; 75 days) Cwt. 3.49 31.25 = 109.06 4.36

Salt Lbs. .03 840.00 - 25,20 1.01

Veterlnary and Medic1ne " . “Dol. O ) ' _ 101.50 4.06

Bull Depreciation Dol. : ' 35.00 1.40

Hauling and Marketing Cost Cwt. .48 . 107.00 51.36 2.05

Property Tax _ Dol. .04 1,182.00 47.28 1.89

Int. on Annual Capital Dol. .07 5,112.25 357.86 14.31

Total Specified Costs Dol. : 821.76 32.86
Returns to Land, Labor, Fixed L ,

Capital, Mgmt., and Overhead Dol. , : - 1,408.74 56.35
Labor Required ' Hr. 1.50 319.00 478.50 19.14
Returns to Land, Fixed Cap., '

Mgmt., and Overhead o »Dol, ' ‘ © 930,24 37.21
Labor Requirements (Man Hours per Cow)

Jan.-April May-July : Aug.-Sept’ Oct.-Dec. Total

4.94 1.04 ©1.00 5.78 12.76

lCalves born November 1; non-creep fed, sold’ off native range July 20
as good-choice feeders.
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TABLE LXTIT

DATA USED IN ESTIMATES OF INTERDEPENDENCE MODEL AND SOURCES

. . Employment : . Volume of Personal )
Year 1 Total ' Employmentl 5 Mining and Government Agriculturil Trade In 2.3 Income to 2.4.5
and - Population Employment W.R., & 8.7 Manufacturing™ . . Employment Emp loyment™ W.R., & 8.7’ W.R., & §.7°7?
County (No.) (No.) (No.) (No.) {No.) ’ (No.) ($1,000) : ($1,000)
1950: ’ ! : . ' .
Blaine 15,049 5,261 2,079 428 : 473 2,281 © 18,335 3,685
- Caddo 34,913 10,085 ) 3,974 o 826 942 4,343 31,910 - 8,682
Canadian - 25,644 8,806 4,710 . ©.. 552 981 2,563 26,120 9,284
Custer 21,097 7,576 ) 2,979 " 455 o 779 L .2,363 ‘35,071 7,466
Grady 34,872 11,037 - 5,159 1,251 . 1,060 . ‘3,567 38,020 ) 12,005
Kiowa 18,926 © 6,111 2,918 : 329 .. 520 2,344 26,025 © 6,420
Washita: 17,657 6,226 2,200 ’ 120 : 429 3,477 14,691 4,116
Total 168,158 - - 55,102 25,019 3,961 - : 5,184 20,938 190,172 51,658
1960: ’ : : : L
Blaine 12,077 4,167 1,890 -543 ) 414 ' 1,320 . 22,027 : 5,788
Caddo 28,621 8,734 - 4,206 ) 768 - 21,243 - 2,517 42,993 13,881
Canadian 24,727 8,139 4,788 744 1,155 1,452 48,407 . 15,756
Custer 21,040 8,006 4,781 ' 483 o 1,162 1,580 -~ 51,224 - 15,358
Grady - 29,590 10,048 5,490 1,502 1,326 B 1,730 49,917 .. .17,830
Kicwa - 14,825 4,875 2,659 ) 349 544 - 1,323 31,019 : 8,951
Washita’ 18,121 4,616 2,127 86 518 1,885 17,075 5,643

Total 149,001 48,585 : 25,941 4,475 6,362 : 11,807 262,662 : 83,207

lSource: U.S. Census of Population for 1950 and 1960.-

2Wholesale, Retail and Service Sales Subsector.

3Source: U.S. Census of Business for 1948, 1954, and 1963, Volumes dealing with Retail, Wholesale, Trade and Selected Services. Projected
to 1950 and 1960.

4Source: County Building Block Data for Regional Analysis, Oklahoma.

5Sum of wages paid in Wholesale and Retail Trade Services, .Services, Finance, Insurance and Real Estates, Contract Construction, Public
Utilities, and 87.5% of Proprietor and Property Incomes. :

6Sum of wages paid in Mining and Manufacturing and 12.5% of Proprietor and Property Incomes.

7Transfer Payments.



(TABLE IXIII (Continued) .

~ Personal Personal Personal Income Personal Income
Year Income to |, " Income to to Mining and " . to Retired
and Agriculture’ =~ Government : Manufacturing '’ ~Population ’
County - -($1,000) = ($1,000) . : (%1,000) - ' . {($1,000)
1950: - ; _ _ S . S _
Blaine T 5,209 927 1,137 ' T 1,348
“Caddo 9,123 S 3,466 T 2,769 TooL 3,197
. Canadian - - 6,597 . S2,7960 0 2,589 ¢ o 2,712 -
~Custer 5,429 1,914" S 1,491 ' 1,755
Grady 6,558 c .. -.1,576 A 3,074 o 3,532 .
Kiowa. D 6,702 - 1,508 - 1,152 , 1,565
Washita - 9,395 L 845 . 466 ¢ _ , 1,157
" Total 49,013 13,032 ¢ . S 12,678 . e 115, 266
1960: o . - S S P R :

" Blaine - - = 5-,371 S 1,365 ' . 2,256 . - s 2,_08.7
Caddo - - 10,249 ' 5,128 o 3,392 : ' © 4,760
Canadian ' 7,450 . 4,799 2,824 - o h,42)
Custer 7,217 - 5,070 o 2,318 Ce 3,149
Grady 7,734 5,716 S 5,430 . 5,319 -
Kiowa: 5,393 - © 1,645 _ © 1,459 Co 25791
Washita - 8,911 .7 13,341 R -7 700 ' ..1,875"

~_Total 52,325 35,064 : 18,379 _ L 24,402

lSOurce: .U.S. Census of Pqpulétion.for 1950 ahd31960;

2Wholesale, Retail and Service Sales Subsector.

3Source. U.S. Census of.Bu51ness for 1948, 1954, and 1963. Voldmes_déalingfwith:Retéil, Wholesale,
Trade and Selected Services. - Projected - to 1950 and 1960 . T o ' :

4Source° County. Bulldlng Block Data for Regional Analy51s, Oklahoma.

5Sum of wages paid in Wholesale and Retail Trade Services, Services, Finance, Insurance -.and Real Estates,
Contract Constructlon Public Utilities, and 87.5%Z of Proprletor and Property Incomes.

6Sum of wages paid ‘in Mining and Manufacturing -and 12,.5% of Proprietor and Property Incomes.

7Transfer Payments.

661
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TABLE IXIV.

CALCULATION OF ANNUAL . DEPRECIATION FOR BASIC FARM MACHINERY

o New - Salvage = . Years of =+ - Annual
. Machine ... . . Cost Value - - = Life -  Depreciation

Tractor 7,200 2,160 - 8 630
Cultivator” -~ -~~~ 750 . 90 - - 12 55
'Planter ... ..900 - 108 15 52
Spring Harrow . ~ 488 ' 59 Lo 15 . 28
Moldboard . 9100 . 109 15 _ - 53
Disc S 1,135 - 136 15 .66
Float - *. 500 ' . .60 15 29
Rotary Hoe . . 600 - 528 5 35
Grain Drill = .00 01,033 0 1240 - 015 60
‘Stalk Cutter -~ - 7 400. - .48 . .15 23
Chisel . 650 - . .78 15 - 38
Lister o ©-900. - 108 ' - 15 - 52
One Way R } 1,100 . 145 12 .19

Total _ IS T S 1,200




201

"-TABLELXV"

BRLAKDOWN OF CUSTOM CHARGES INTO LABOR FUEL AND LUBRICANTS
" REPAIRS AND DEPRECIATION, INTEREST AND RETURNS
T0 MACHINE OWNER'S RISK AND OVERHEADl

Item. LT  ' . , R ‘1.>j“ - ‘ v %;of Total»Charge

. -~ Total charges -~ . T .2 100,00
__Labor ' ’ . Cal R B 21 9

Imd.mdetmmWS o e L -

Repairs and Depre01at10n S T . 30.0

Interest ' L e ' : 8.0

Returns to owner's Rlsk ' - v L o

,and Overhead S o 33.4

» 1Source:: Carl E. Olson, "The impact'of‘AgriCultural-Resource
Adjustments on the Economy of Southwestern Oklahoma,” (Unpublished
Ph.D. dissertation, Oklahoma State University, 1967), p. 123.
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