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CHAPTER I
INTRODUCTION

A major goal of the commercial farmer in South-Central Kansas
is to maximize income from crop farming. The use of capital,
including investment in irrigation, is a tool that may permit him to
increase net returns to his resource inputs. Nelson and Murray
indicate the importance of funds--one form of capital--in farming

as follows:

Capital for acquiring production assets is essential
for success. The amount of capital a farm family controls,
the terms and conditions under which it is used determine,
in large degree, the level of income.l/

The objectives of this study are: (1) to estimate costs of
irrigation development in South-Central Kansas, (2) to estimate cash
flow and returns on investment from irrigation projects in the study
area and (3) to explore available means of financing irrigation
projects by individual farmers. Various irrigation systems will be
examined with data from several sources, including data from selected
farms in Farm Management Association No. 2 in South-Central Kansas.
From these data a study will be made of possible orderly payback of
investments in irrigation development. Alternative sources of
investment funds for irrigation development will be evaluated.

Farm Management Association farms are productive commercial

farms managed by above average operatofs. Farms in the Kansas Farm

1/ Aaron G. Nelson and William G. Murray, Agriculture Finance,

bth ed., Iowa State University, Ames, Iowa, 1967, p. 3.




Management Association had an average gross income in 1969 of $49,092;
while the average Kansas farm grossed $23,077.2/ 1In 1969 about 3.75
percent of all farms in the state belonged to the Farm Management
Association. For this reason, the study is a demonstration of what

is being done by operators of farms that are above average in quantity
and perhaps quality of resource inputs and in annual gross receipts
per farm. Capital managed by association farms has been growing over
time, as has acres farmed and current-cc. .4 -~ .o 2quity. However,
the ten year trend in percentage of owner equity has been downward
slightly as more borrowed capital is uséd in the farm business.
Although of growing importance, non-farm income is a small part of

the total income of association farms. Statistical characteristics of

farms in Farm Management Association No. 2 are shown in tables 1 and 2.

2 Farm Facts 1969-1970, Kansas State Board of Agriculture, Topeka,
Kansas, p. 86F,



TABLE I.--AVERAGE ANNUAL GROSS INCOME BY. SOURCE
AND ITEMIZED EXPENSES PER FARM IN
KANSAS FARM MANAGEMENT ASSOCIATION NO. 2, 1968 AND 1969.°%

1969 , 1968
Average of All Average of All
406 Farms 415 Farms
INCOME
Cattle 10,197 8,771
Hogs 2,865 2,061
Sheep 1,338 1,174
Horses & Poultry 386 389
Dairy Products 4,694 4,330
TOTAL LIVESTOCK INCOME 19,480 16,727
Crops and Supplies 14,851 13,547
Inventory Change-Crops & Supplies 2,098 757
Miscellaneous Receipts 6,919 6,336
GROSS FARM INCOME 43,348 37,369
FARM OPERATING EXPENSE
Feed bought 5,661 5,626
Hired labor 2,022 1,674
Fuel and oil 1,565 1,398
Auto expense 483 442
Machinery repairs 2,692 2,233
Trucking & machine hire 1,375 1,169
Vet. & livestock expense 1,218 995
Fet. & annual lime expense 2,694 2,882
Seed & crop expense 1,793 1,347
Tele. & elec. expense 446 400
Farm org. fees, etc. 274 235
Taxes, cash rent, int., ins. 5,431 4,777
Repairs on perm. improv. 293 261
TOTAL CASH OPERATING EXPENSE 25,927 23,435
Depr. of machinery 4,080 3,522
Depr. of bldgs. & improv. 466 408
TOTAL FARM EXPENSE 30,483 27,366
NET FARM INCOME 12,865 10,003
Net work, capital @ 6% 2,015 1,823
Net fixed capital @ 6% 3,113 1,814
TOTAL INTEREST 5,128 3,637
OPR'S RETURN FOR LABOR & MGT. 15431 6,365

81969 Farm Management Association No. 2 Summary, Kansas State University.



TABLE 2.--AVERAGE RESOURCE USE PER FARM
KANSAS FARM MANAGEMENT ASSOCIATION NO. 2
1968 and 1969°

1969 1968
Average of All Average of All
406 Farms 415 Farms
SIZE: Working Capital 53,972 49,165
Real Estate 190,768 178,893
Total investment managed 244,740 228,058
Gross farm income 43,348 37,369
Own  Rent Own  Rent
Total acres 334 592 308 oll
Crop acres 237 442 213 441
Man work days 464 449
LABOR
Number of men 1.5 1.5
Investment managed per man 158,350 149,800
Gross income per man 28,046 24,546
Total acres per man 599 675
Crop acres per man 439 430
Man work days per man 300 295
MACHINERY
Total investment 16,556 14,345
Investment per crop acres 24.37 21.90
Machinery cost per crop acres 13.73 12.34
LIVESTOCK No. Prod. No. Prod,
Beef cows & % calf crop 8 87.2 10 92.4
No. litters & pigs weaned - 2 7.2 3 7:3
Ewes & % lamb crop 16  98.5 24 99.1
Dairy cows & dairy rec./cow 7 601.57 7 570.07
Laying hens & egg rec./hen 8 323 51 5.43
CROPS
Own  Rent Own  Rent
Acres in grass - - 48 62
CROP PRODUCTION Acres Yield Acres Yield
Wheat 338 33.5 370 34.1
Corn 8 67.9 4 98.6
Grain Sorghum 95 57.7 89 46.9
Barley -- ———— 8 49.6
Soybeans 10 22.5 8 20.3
Alfalfa Hay 32 3.0 31 2.4
A1l Silage 26 14.5 23 10.5
GROSS VALUE OF CROPS/CROP ACRE 48.36 45.79
FERTILIZER COST PER CROP ACRE 3.95 4.40
CROP COSTS PER CROP ACRE 25.41 2333
TOTAL FARM EXP./$100 GROSS 70.32 13:23

41969 Farm Management Association No. 2 Summary, Kansas State University
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A. EXISTING IRRIGATION IN THE STUDY AREA

The area outlined on the Kansas map (Figure 1) shows -an eleven-
county area designated as Kansas Management Association No. 2. The
study area has good ground water supply for irrigation and recharge
condition which suggests a long irrigation life. Irrigation has
generally been profitable. Prospects are favorable for continued
profitability, even though the yield difference between dryland and
irrigated farming is not as great as it is-in the Southwestern Kansas
area as reported by Amar Sirohi. 3/

Irrigation minimizes the weather risk of inadequate moisture.
It greatly increases the investment per acre, but increases and
‘stabilizes crop production. 4/ Early irrigation in the South-Central
Kansas area was established as insurance against a dry year. With
high development costs and thus high investment, later units have
been established with plans to supplement rainfall moisture every
year.

Average annual rainfall in the area, over a 15 year period,
varied from 21.04 inches in Harper county on the west side of the area
to 32.04 inches in Sumner county on the east. For fall planted crops

such as wheat, the normal expected rainfall is 19 inches on the west

3 Amar Singh Sirohi, An Economic Analysis of Irrigation in Western
Kansas, a dissertation. Kansas State University, Manhattan, Kansas,

1962.

4/ J. H. McCoy, 0. H. Buller, Frank Orazem and Wilton Thomas,

How to Determine Relative Profitability of Selected Enterprises On
Trrigated Western Kansas Land, Kansas State University Experiment

Station, Report of Progress, July 1966, page 1.




side of the area to 22 inches on the east side of the area during the
growing season. Growers of spring and summer crops such as sorghum,
corn,—and alfalfa, can normally expect 12.25 to 14.75 inches during its
growing season. Rainfall has varied from 9.86 inches to 31.70 inches
for fall crops and from 5.63 inches to 26.32 inches for spring and
summer crops. This points out the need for the use of irrigation to
help stabilize variable moisture and in turn overcome one of the
chief 1limiting factors to maximum crop production.

There is a 92% chance of getting less than four inches of rain-
fall in the August 9-23 period in McPherson county. Summer crops
need four inches of moisture in this period for optimum growing
conditions. There is an 83.5% probability of getting less than two
inches of rainfall in any given year from May 31 to June 7. Two inches
is the peak optimum need in McPherson county for fall crops. 5/ & 6/
Stored soil moisture some years will supply the optimum levels
needed by the growing crops. If moisture had been in short supply in
earlier months and was not in soil storage, dryland crops would suffer.

Geologically, South-Central Kansas seems to be in a good position
to take advantage of continued expansion 6f irrigation. According to
The Kansas Water Resources Board, the South-Central Kansas area is

more fortunate than the extreme west with its relative shortage with

ng Climate in Kansas, State Board of Agriculture, Topeka, Kansas,
948

6/ L. Dean Bark, Chances For Precipitation In Kansas, Kansas State
University Experiment Station, Manhattan, Kansas, Bulletin 461,
May 1963, p. 73.



respect to water supply, because of the favorable recharge characteristics
of the aquifers. "The problems which are likely to arise in South-
Central Kansas with an increase in irrigation are those of poor water
quality and poor drainage."7 /
Zimmerman said:
"The development of an area (for irrigation) should be

in step with the capability for its efficient exploitation.

Overly ambitious development and consequent planting, especially

in areas where farmers have little experience with irrigated

farming, inevitably will plunge the farmer into problems he

will not be able to solve in time and may ruin him.'g /
For orderly and efficient development, therefore, it will take
considerable time for evaluation and development between initial plans
and the realization of a completed irrigation project. Realization of
farm income from irrigation investment takes additional time. In
contrast, the community begins to feel the effect in new jobs almost
as soon as the plan begins to develop.

The economic value of irrigation development is reflected in

land values, as reported by Lee in a Southwest Kansas study in 1968.
"It is revealed that for many of the cases included, the value of water

is roughly $40 per acre plus three cents per gallon per minute of well

capacity." 9/ Value contributed by irrigation water may be greater in

7/ Irrigation in Kansas, Water Resources Board, Topeka, Kansas.
Report No. 1661, September, 1967.

8/  Jaseph 0. Zimmerman, Irrigation, John Wiley and Sons, Inc.,
New York, London, and Sydney, 1966, p. 6.

9/ Sam Lee, "The Effect of Underground Water On Land Value in
Southwestern Kansas", Kansas Farm Business Information Newsletter,
Kansas State University Extension Economics, Manhattan, Kansas,
June 5, 1968, p. 1.




Southwestern Kansas than in South-Central Kansas because of larger
annual and seasonal variations in rainfall in the Southwestern area.
Nevertheless, it has been observed that irrigation water potential and
development are significant price factors in open land sales in South-
Central Kansas. Increased asset value in the community provides
additional collateral by which funds may be attracted for further
community economic growth and development.

Historically, the first record of irrigation by early settlers
in Kansas, is reported as follows: "George Allman, Wallace county, had
irrigated his farm for 18 years (beginning in 1877). When government
troops were-at Fort Wallace he furnished them with vegetables."10/

On August 7, 1893, an "irrigationfsts meeting at Great Bend
resolved that federal and state governments should provide irrigation
systems in arid regions."11/ On September 22, 1894, "the Barton
County Irrigation Company began a canal to irrigate 200 acres of bottom
land on the Arkansas River at Great Bend.”12/ Ground water from wells
didn't become a large source of water supply for irrigation until
recent years. In 1948, there was 4,400 acres being irrigated in the
eleven counties in the study area. In twenty years, 1968, this had

grown to 80,000 acres. Nearly 50,000 acres is sprinkler irrigation.

; 10/ Annuals of Kansas, Kansas State Historical Society, Topeka,
Kansas, Yolume 1, 1886-1890, p. 194.

11/ 1Ibid, p. 155.
12/ Ibid, p. 184.
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Irrigation acreage in the United States has grown 28 percent
from 1959 to 1967. In 1967 there were 44,000,000 acres irrigated in
the United States with 7,000,000 acres of this being done by
sprinklers.13/ Irrigation acreage in Kansas has grown from 221,199
acres in 1948 to 1,588,377 acres in 1968. Irrigation in South-Central
Kansas has grown from 1.99 percent of the Kansas total in 1948 to 5.02
percent in 1968.14/

Of the total acres irrigated in Kansas, 16 percent is sprinkler
irrigation which is equal to the national percentage. Of the total
acres irrigated in Kansas, 36 percent is planted to grain sorghum, 25
percent to corn, 20 percent to wheat, 8 percent to forage sorghum and
5 percent to alfalfa.l5/ The remaining 6 percent is pasture and
speciality crops.

There were 709 farms dsfng irrigation in the eleven South-
Central Kansas counties of the study in 1968. Of these 70 or 10
percent were in Farm Management Association No. 2.16/

Table 3 compares the total acres and irrigated acres of each of

the major crops harvested in the study area in 1968.

13/ Claude H. Pair, Sprinkler Irrigation, Third Edition, Sprinkler
Irrigation Association, 1000 Vermont Ave., N. W., Suite 711, Wash-
ington, D. C. 20005, 1969, p. 2.

%ﬂj Kansas County Extension Agents Annual Reports, Manhattan, Kansas,
968. T _

15/ Russell L. Herpich, "Underground Pipelines For Irrigation",
Engineering Newsletter, Kansas State University Extension Engineering
Service, Manhattan, Kansas, June 1970, p. 1.

16/ Kansas Farm Management Summary and Analysis Report For 1969,
Department of Economics, Cooperative Extension Serv1ce Kansas State
University, Manhattan, Kansas, 1969.
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B. PHYSICAL POTENTIAL FOR
IRRIGATION IN THE
STUDY AREA

In the eleven-county area of this study there are 5,292,368

| acres of agricultural land. Of this, 2,302,110 acres have a water
potential of 500 gallons per minute per well. According to the State
Water Resources Board, 65,130,000 acre feet of water is in the water
bearing strata in the eleven counties. Table 4 shows the estimated
irrigation potential.

The supply of water is an important consideration in irrigation
development, but other factors cannot be ignored even on a large capac-
ity well. Two of the factors that need to be reviewed are the
application method and soil type. Table 5 is helpful in determining
the expected water efficiency depending upon soil and application
method. In South-Central Kansas where the evaporation rates are not
as great normally as in western Kansas, we could possibly adjust
these percentages upward. Sprinkler systems where the nozzles are

properly designed should allow efficiencies of as high as 84 percent.17/

17/ Loc. cit., Sprinkler Irrigation, p. 126.
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TABLE 4.--ESTIMATED IRRIGATION EFFICIENCIES FOR WESTERN KANSAS@

Type of Soil
Clay-Toam : Average soil : Sandy-loam
Type of - soil ¢ (Silt Loam) : soil
Irrigation System : % : % - %
Open Ditches 65.0 62.5 56.0
Both (gated pipes and
open ditches) 675 65.0 62.5

9Anar Suigh Sirohi, op. cit., p. 32.
NOTE: These efficiencies in calculating the inches of net

irrigation are subject to the condition that depth of

gross application of water does not exceed a 1imit such

that inches of water stored in the soil do not exceed the

water holding capacity of the soil of a depth equal to the

root zone of the crop irrigated. Water applied over and

above that 1imit will have a zero percent irrigation

efficiency.

Another factor to consider is the water needed for the crops
grown jn the area to produce maximum output. Oifferent crops use
varying amounts of water. Different varieties of the same crop use
varying amounts of water. Crop breeders have continued to develop better
adapted varieties and hybirds for irrigation. In an early study in
Akron, Colorado in 1914, it was found that for optimum production for
the varieties of the period it took 505 pounds of water to produce
one pound of wheat. Tt took 858 pounds of water to produce one pound
of alfalfa. For corn it took 372 pounds of water and for sorghum 271 ..
pounds of water to get one pound of product. The jrrigation farmer _
should review experiment station tests to select the most suitable

varieties of each crop for irrigation in his area.
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The peak month water requirements for eaéh county and commonly
grown crop has been calculated. This is shown on table

The Kansas Water Resources Boardl8/ has projected estimates on
irrigated acreage in the state in 1980 and 2000. Estimates for the
South-Central Kansas area were 166,700 acres by 1980 and 472,500
by 2000. In 1968 there were 80,000 acres; so, if estimates are
correct, irrigated acreage will double in the next ten years and in-
crease by nearly six times in 30 years.19/ Tables 5, 6, 7,8and 9
review these statistics by counties. i’

Water Resources Board estimates are that in Kansas by the
year 2000, 62 percent of the total 14,200,000 acre feet of water used
will be for agricultural purposes. (Table 11) Municipal and industrial
use will increase (mostly instream) by a greater percentage than will
agricultural use, according to the Water Resources Board's projections.
Water use projections indicate that the state as a whole should have
plenty of water. This is not to say that all communities will have
adequaie water supplies at all times. Shortages could occur in
Sedgwick county and certain areas of Harvey and Reno counties in South-
Central Kansas where urban demand is relatively heavy.

The natural recharge for the eleven counties in South-Central
Kansas is very favorable. It is estimated at 1,550,400 acre inches
annually. This is abou;lthree times the annu§1 projected use for irri-

gation by the year 2000. yéter supply is expected to be adequate for

18/ Loc. cit., Irrigation In Kansas.

19/ See table for county breakdown of the acres estimated.
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irrigation and for expected heavier urban use of water in the area.
Table 10 giveé a county breakdown on the estimated recharge.

The area has a large water resource that is relatively untapped.
This water can be used profitably to help increase overall crop yields
and in turn expand economic activity in agricultural production,
transportation, processing and service sectors in the eleven county

area of South-Central Kansas.
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TABLE 5.--PEAK MONTH WATER NEEDS FOR THE ELEVEN COUNTY

SOUTH-CENTRAL KANSAS AREA FOR COMMONLY GROWN CROPSA
(Expressed In Inches)

ALFALFA SOYBEANS
COUNTY AND . CORN AND WREAT
SORGHUM PASTURE
Barton 8.0 6.75 6.25 4.75
Rice 7.3 6.8 6.2 4.5
Reno 8.7 6.2 7.6 4.8
Sedgwick 7.8 7.0 6.5 4.5
Stafford 7.8 7.0 6.6 5.0
Pratt 7.8 7.0 6.6 4.8
Harper 7.75 7.25 6.5 4.5
Harvey 7.6 7.0 6.5 4.5
McPherson 7.75 7.1 6.6 4.9
Kingman 7.8 7.0 6.5 4.75
Sumner 7.5 7.0 6.5 4.5

dCalculated for 90% of the time for optimum yields - taken from
Irrigation In Kansas, Water Resources Board.
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TABLE 6.--ESTIMATED IRRIGATION POTENTIAL®

COUNTY AGRICULTURAL LAND EST. WELL  TOTAL LAND SUITABLE
ACRES SUITABLE WATER WITH WATER AVAILABLE
FOR AVAILABLE 500 gal. 100 gal.
IRRIGATION (Million) per min. per min.
- Ac. Ft. or_more to 500
Barton 520,444 438,144 4.74 193,270 28,264
Rice 433,984 418,710 4.14 131,613 8,087
Reno | 752,406 643,402 13.27 422,113 75,321
Stafford 476,759 457 ,816 11.9 431,310 26,481
Sedgwick 86,883 191,719 5.9 86,883 191,719
Sumner 707 ,673 674,340 1.0 23,627 51,535
Harper 489,542 423,386 .85 128,303 120,830
Harvey . 324,933 306,347 B 50,901 95,618
Kingman 524,229 460,167 3.1 - 355,990 6,819
Pratt 440,784 396,764 10.7 - 381,361 6,660
McPherson 534,781 . 454,516 4.03 96,739 128,200
Total Area 5,292,368 4,811,311 65.13 2,302,110 739,534
State 52,646,000 39,356,000 15,600,000 10,900,000

8rrigation In Kansas, Water Resources Board. -
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TABLE 7.--ESTIMATED IRRIGATED ACRES IN

ELEVEN COUNTY AREA

"IN FUTURE YEARS®

BARTON
17,000 MCPHERSON
50,000 RIGE 18,000
4iyicn 50,000
- 52,000 :
STAFFORD
RENC HARVEY
50,000
7,000 5,000
150,000 - 15,000
12,000
' ~ SEDGWICK
- 8,000
PRATT
KINGMAN 25,000
29,000 :
1,900
110,000
2,900
—1 SUMNER
HARPER 1,800
1,000 4,000
1,600
First Number represents the 1980 figdre. TOTAL: 166,700
Second Number represents the 2000 figure. TOTAL: 472,500

dFrom State Board of Water Resources,

Irrigation in Kansas.
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TABLE 8.--IRRIGATED ACRES BY YEARS

BARTOR MCPHERSON
4250 RICE 720
sy 40 10,000
| Be2s 2400 7800
9790
STAFFORD
. RENO HARVEY
3300 10 m——— 15’630 6600
24,380 1025 :SEDGWICK
3556 220
o PRATT
2800
22 KINGMAN
4070
7100 65
13,070 230
1240
— SUMNER
HARPER 40
s 200
450 85
- .985
First Numbers - Represent 1948 figures. TOTAL: 4,397g
Second Numbers - Represent 1960 figures. TOTAL: 48,135b
Third Numbers - Represent 1968 figures. TOTAL: 79,801

a1948 Figures from Survey by Walter Shelby, Extension Agriculture
Engineer, Kansas State University.

b1960 and 1968 Figures from Kansas County Extension Agents Annual

Renarte.
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TABLE 9.--USE OF IRRIGATION IN ELEVEN COUNTIES 19683

BARTON
100 — MCPHERSON
8225 o %0
1500 5790 7800
- 3000
8000
STAFFORD
132 RENO HARVEY o
24,380 54 70 6600 1500
19,380 o6 SEDGWICK
PRATT v 92
100 KINGMAN g
13,070 25 #had
11,800 1240
670
SUMNER
HARPER 2
15 85
985 50
600
First Numbers - Represent Farmers Using Irrigation TOTAL: 709
Second Numbers - Represent Total Irrigated Acres TOTAL: 79,801

Third Numbers - Represent Sprinkler Irrigated Acres TOTAL: 49,220

41968 County Agents Reports.
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. TABLE 10.--ESTIMATED WATER USE

AND NATURAL WATER RECHARGE?

astate Water Resources Board, Irrigation in Kansas.

BARTON
10,900
RICE MCPHERSON
el 8,400
11,700 22.700
60,000 38,000 ¥
52,500
‘ 565904 138,000
— - 83,100 74,800 :
STAFFORD
13,600 I
72000 RENO HARVEY. :
180,000 4.600 3,600 5,800
187,500 8,800 14,600 88,700
12,600
276,400 SEDGWICK
— PRATT 4,000
9,400
12,000 KINaAY 24,300
41,300 1,540 193,000
132,000
169,000 <530
. 3,100
201,600
— SUMNER
HARPER
. 800
730 2,100
1,400 3,900
1,700 - 79,100
59,200
First Number represents the Use in 1966. TOTAL: 71,870
Second Number represents the Estimated Use in 1980. TOTAL: 194,200
Third Number represents the Estimated Use in 2000.  TOTAL: 543,200
Fourth Number represents the Estimated Recharge. TOTAL:1,550,400
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~TABLE 11.--WITHDRAWAL DEMANDS FOR KANSAS
(MILLION ACRE-FEET)2

USE _ 1965 | 2000
SURFACE  GROUND  TOTAL SURFACE _GROUND  TOTAL
Agriculture .3 2.1 2.4 1.6 7.2 8.8
Municipal and .8 .3 1.1 1.1 .8 1.9
Industrial
Instream -—— ——— -—— 3.5 --—- 3.5
TOTAL : Sy 2.4 345 6.2 8.0 14.2

8Fpom Future Irrigation Water Demands - Impact of Technology and -
Management, Bulletin No. 11, State Water Resources Board.
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C. ECONOMIC IMPACT OF IRRIGATION DEVELOPMENT

1. Impact On The Individual Farmer

In 1964, 65 percent of the farms in the state marketed products
valued at $10,000 or less. In the 11 county area studied, a slightly
lower percentage, 60.61 percent, (see table 12) of the farmers were
in this low return group. Nith only average efficiency of 25¢ net
per $1 gross, over 60 percent of the farms could not furnish an
adequate family income without off~farm employment. In the absence
of increased product prices, gross income from farming in the area
can be increased only by farming more intensively with increased
use of irrigation, fertilizer, livestock or other purchased inputs.

Higher product prices could occur as new and larger markets
develop, but the trend has been for stable or falling product prices;
The crops price index decreased from 222 to 220 from 1959 to 1969.

At the same time the prices paid by farmers were going up at a rapid
rate. It is generally expected to continue in this vein for the grain,
forage, and poultry products that are common to this area. The farmers
have thus turned to new technology and more intensive use of the land
resource they have at present to increase their income. Irrigation

is a logical step that may be available to the individual farmer to

help boost income.
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TABLE 12.--NUMBER AND PERCENT OF FARMS
MARKETING UNDER $10,000 ANNUALLY
BY COUNTY IN THE ELEVEN-COUNTY STUDY AREA, 19642

COUNTY TOTAL UNDER $10,000
(Number) (Number) (Percent)

Barton 1,218 915 75
Harper 936 494 53
Harvey 1,083 623 - 57
Kingman 1,057 623 59
McPherson 1,770 1,110 63
Pratt 672 384 57
TReno 2,100 1,293 62
Rice 854 455 53
Sedgwick 1,769 1,049 59
Stafford 737 411 56
Sumner ‘ 1,822 1,040 57

TOTAL 14,018 8,497 60

21964 Agriculture Census
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2. Impact On the Eleven-couh;y Area

Increased average size of farm has also influenced total
economic development in the area but has resulted in loss of population.
Irrigation development may aid in holding population. In South-
Central Kansas, the population of Stafford county decreased from 12,510
in 1910 to 6,791 in 1968. Pratt county, a more urban county with a
larggr trade center and heavier-traveled highway connections, has
increased only slightly from a population of 11,156 in 1910 to 11,416 in
1968.20/ Both of these counties have béen developing irrigation since
early 1950, but Pratt county had more development at an earlier time.
Irrigation benefits include development of supporting industries and
increased employment in processing and equipment industries, fertil-
izer, insecticides, building construction and consumer goods businesses.

A Nebraska input-output study in 1963 found that $1 of increased
income from irrigation caused an additional $5.68 of new business
activity in the state. It consisted of $1.29 induced-by supplier
activity and $4.39 stemming-from increased product processing and
handling. Multiplier effects of irrigation ranked 11th out of 23
sectors studied., It had the greatest effect on real estate and labor

sectors in comparison to dryland agriculture.21/

20/ Irrigation Influence in Southwest Kansas, Cooperative Extension
Service, Kansas State University, Manhattan, Kansas, 1969, p. 6.

21/ T. W. Roesler, Cﬁafles:F; Lamphear and M. David Beveridge,
The Economic Impact of Irrigated Agriculture on The Economy Of
Nebraska, Lincoln, Nebraska, Table C-3.




26

Skold made a similar study in the six northwest Kansas counties
of Cheyenne, Rawlins, Sherman, Thomas, Wallace and Logan and three
Colorado counties of Yuma, Kit Carson and Cheyenne.22/ All of these

. counties are considered rural with no large urban area involved.

He found that annual retail sales alone, caused as a result of 17,187
acres of irrigation development in 1960-61, was $196,000 or over $11
per acre.

Net incomes ihcreased $1,647,000 in the area studied by Skald
in 1965 as a consequence of the $2,075,000 agricultural input for
irrigation only. Irrigation farmers spend $23,000 additional on
agricultural processing, which resulted in $9,000 net income increase
to all local sectors. Goods and services purchases at retail by
irrigation farmers in the amount of $1,469,000 resulted in $1,211,000
more net income to the area. Capital inputs purchased by farmers
were $800,000 and resulted in $703,000 additional net income. The
total effect of the $4,367,000 irrigation refated spending by ail
sectors was $3,570,000 additional net income for 1965, that would .
not have been enjoyed under dryland farming, Of this $3,570,000
net income, the farmers' share was $1,048,000.

MuCullick made an input-output study in 1970 using mostly
secondary data available from various United States government agencies
and Kansas government agencies. This study used the Kansas Office

Economic Analysis basic input-output study to déterminelihe direct and

22/ Melvin D. Skold, “What is Irrigation Worth", Irrigation Age,
February 1969, p. 38.
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indirect effects of irrigation on Southwest Kansas counties of Grant,
Haskell, Stanton and Finney in 1965.23/

The increase in groés farm income directly attributable to
irrigation over dryland farming in 1965, was $14,246,480. This
amounted to an increase of $37.69 per acre irrigated over dryland
conditions. The indirect effect of this additional output under the
conditions McCullick assumed would add another $20,556,381 of economic
activity in other sectors of the local economy. This amounts to
$54.38 per acre of irrigation. McCullick points out that rainfall
was six inches above normal in 1965, so a norma1 increase in income
from irrigation would be even greater.

Irrigation acreage makes up 45 percent of the total harvested
acres in the Southwest Kansas area. Agriculture is the major
economic activity of the area. The study pointed out that if
irrigation were to cease in the area, average annual income per person
would drop by $477. The average personal income per resident in 1965
was $3,094. The sectors most dependent upon irrigation are: agri-
cultural services, chemicals and allied products, and wholesale and
retail trade.

Economic impact of irﬁigation will vary among areas and between
time periods in which development occurs. However, in all cases
secondary effects of investment ang increases in primary income are

substantial.

23/ Jack Joe McCullick, The Economic Impact of Irrigation on

Selected Southwestern Kansas Counties: An Input-Output Approach.
?octoral Dissertation, Kansas State UnrverSIty, Manhattan, Kansas,
970, p. 100. -
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D. IMPORTANCE OF CAPITAL TO AGRICULTURE
DEVELOPMENT AND OPERATION

A commercial farmer manages a bundle of resources consisting
of land, labor, and capital. In January 1970, the total assets of
agriculture were valued at $311.4 billion and in early 1970 farm debt
was $55.4 billion.24/ Debt in farming has risen steadily since 1946.
In 1970, 82.21 percent of agricultural assets was classified as equity
capital. In 1960, 87.8 percent was equity capital. It should be
pointed out that total assets have increased also, but at a rate
slower than debt. '

Labor input 1n_agr1cu1tﬁre has dropped from 20 billion man hours
per year in 1940 to about 8 billion today. As input mix changes, there
is a growing need for new machinery, as well as capital improvements
that must be amortized over the life span of the improvement.

Knight25/ studied the performance of 394 Central Kansas Farm
Management Association farm records from 1960 to 1964. He related
high earning power with capital items, particularly non-real estate
or working capital categories. He found:

A. High returns to:

1. Fertilizer

2. Machinery
3. Operating capital

24/ Agricultural Financial Review,'U,;s; ﬁepariment of Agriculture,
Washington, D. C., Vol. 31, December 1970,-p. 1 and 2.

25/ Dale Knight, The Relation of Farm Size and Efficiency to Econom-
ic Qutcomes on Central Kansas Farms, Kansas Agriculture Experiment
Station, Kansas State University, Manhattan, Kansas, p. 24.
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B. Moderate returns to:
1. Livestock inventories
2. Livestock expense items

C. Lower returns to:
1. Real estate

A general trend to larger farms and greater specialization of'
farmm production enterprises has increased capital requirements and
created financial problems different from those of small diversified
operations. The larger farms are less self-sufficient and must buy
more of their inputs.

Farming will continue to use more capital in the future if
present trends continue. This will be an outgrowth of adoption of new.
technology, relatively low capital costs compared with costs of land
and 1abof, and continued pressures to expand individual farm units to
achieve Tower costs per unit of output.

Credit is non-equity capital. Credit should be used care- -

fully and wisely by the farm operator to:

1. Create and maintain an adequate size business

2. Increase the efficiency of the farm business.

3. Adjust the business to changing economic conditions.

4. Meet seasonal and annual fluctuations in income and
expenditures.

5. Assist in protecting the business against adverse
situations.

6.

Assist in providing continuity of a farm business.26/
If maximum profit is the goal, it will pay the borrower to use
additional capital up to the point where its use Jpg; pays the cost

(interest) of using the money. Risk, uncertainty and bréﬁnizationa]

26/ H. B. Howell, Agriculture Credit and The Farm Business, Iowa
State University, Ames, Iowa, November 196/, p. 5.
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limitations often stop application of capital to farming short of
optimum. However, Brimmer points out that between 1956 and.1966
“"on an average per farm basis, use of credit more than tripled,
registering an annual rate of growth of 12 percent."27/ John Brake
of Michigan State University has estimated that total farm debt will
reach $100 biTlion 1980. He points out that the debt to asset ratio
of 17 percent in 1965 is expected to reach 28 percent in 1980.28/ In
manufacturing the debt to asset ratio is about 40 percent. The
average Farm Management Association member in South-Central Kansas
had a debt to asset ratio of 30.42 percent in 1969. Brake's
estimates of investments in United States' agriculture are indicated
in table 13.

Brakes' figures follow the balance sheet of agriculture
general technique of including non-operating landlords equity with
farm operators equity. In 1969 the United States Department of
Agriculture made a special study of the equity of farm operators only.
They found the debt to asset ratio for farm operators to be 13.9 to 100.
This is a more comparable figure to the Farm Management Association

farmers equity.

In his projections Brake considered many relevant factors, among

21/ Andrew F. Brimmer, "Reorgénization Due For Rural Banking",
Agricultural Banking and Finance, Vol. 10, No.' 1, January-February
1968, p. 21. Y o o

28/ John R. Brake, "Impact of Structural Changes on Capital and
Credit Needs”, Journal of Farm Management, Cornell University, Ithaca,
New York, Vol. 48, No. 5, December 1960, p. 1541.
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them an annual 3 percent increase in land values and an annual 4
percent decrease in quantity of land used in agriculture.

The National Advisory Commission on Food and Fiber reports
expected increase in agricultural capital of 35 to 40 percent from
1965 to 1980. They expect capital requirements per farm to double,
which is a somewhat more conservative view than that of Dr. Brake.29/
The commission's estimates are reported in table 14,

If these expectations are valid it is apparent that financing
for irrigation development will be more dépendent upon capital
outside of agriculture. To obtain the capital outlay necessary to
fulfill the requirements for development of 80,000 acres of
irrigation in South-Central Kansas between 1968 and 1980, will
require the individuals in the industry to be competitive with

other sectors of the economy that are bidding for the investment

dollars.

24/ Food and Fiber For The Future, Report of the National Advisory
Commission on Food and Fiber, U. S. Government Printing Office,
Washington, D. C., July 1967, p. 240. g
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TABLE 13.--A COMPARATIVE BALANCE SHEET FOR U. S. AGRICULTURE

1965 AND PROJECTED TO 19802

Total Average Per Farm
Assets (In Billion)
1965 1980 1965 1980
REAL ESTATE - $159.4 $249 $47,200 $119,400
NON REAL ESTATE
Livestock 14.4 23 4,300 11,000
Machinery 25.2 36 7,500 17,300
Crops, stored 8.9 11 2,600 5,300
Household 8.8 9 2,600 4,300
financial 21.1 24 6,200 11,500
TOTAL 237.8 352 70,400 168,800
-CLAIMS
Real Estate 18.9 59 5,600 28,300
Non Real Estate 18.6 41 5,500 19,700
TOTAL 37.5, légl 11,1 48,000
OPERATOR EQUITY 200.3 252 59,300 120,800

(Number of Farms, 1965 = 3,380,000 and 1980 = 2,085,000)

durmpact of Structural Changes on Capital and Credit Needs”,

Journal of Farm Management, Volume 48, No. 5.
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TABLE '14.---CAPITAL PER FARM IN 1965 AND ESTIMATED
CAPITAL PER FARM IN 19803

~ Area Per Farm Av. Capital Total ' 1980
Breakdown
1965 1980 (In Thousands)

Land Mach. Livest.

United States $63,000 $123,000 $94 3$19 $10
Northern Plains ~ 85,000 ' 147,000 104 36 17

4rood and Fiber For The Future, U. S. Government Printing Office,
p. 241.



CHAPTER 11
REVIEW OFQIRRIGATIDN COST AND RETURN INFORMATION

"Production is a process whereby some goods and services called
inputs are transformed into other goods and service called outputs.”30/
Production will generally take place in a free enterprise system only
when the market indicates that a reasonable profit can be made. The
delay in the time between a decision to produce and the actual
harvest and the uncertainties involved may not allow a very clear
analysis ofithe chances for a profit in irrigation farming. A farmer
who has the high investment and relatively high annual fixed cost
involved in irrigation will produce a crop even when the market price
will not cover full costs. Examples of this have been observed in
specialty crop production.

Most of the crops raised under irrigation in the eleven-county
study area have active cash markets or can be fed to Tivestock on
the producing farm. These markets are not always as favorable as
desired by the producer nor indeed as favorable as he must have for
a profit. The risk of.losses may-be reduced by diversification of
production, insurance, contract, and flexibility of product use.

The first step to successful irrigation begins with planning.
-Inadequate planning and consequent under-estimation of development
costs can be a source of serious financial difficulty for the

que]opér. According to Zimmerman:

30 ~C. E. Bishop and W. D. Toussaint, Agricultural Economics Analysis,
ohn Wiley and Sons Inc., New York, New York, 1966, p. 29.

o

34
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If development is carried out by private investment,
underestimation (of development costs) may mean ruin. There-
fore, the planner should over-estimate both costs and develop-
ment time. The oppasite practice has been the reason the
original developer is seldom the one who completes the pro-
ject he has started.31/

The word ‘seldom' in the above statement by Zimmerman is open to
question in Kansas, but the rest of the quotation is often true.
Development often does take more time and more money than first

estimated without careful planning.

In small projects the cost has to be in direct relationship
to the farmer's benefit; his crop returns will have to pay off all
the investment.32/ A major objective of this paper is determination
of the expected time in which the investment pay-off can take place

and at the same time furnish the farmer a fair return for his labor and

management and pay all production costs.

1/ Loc. cit., Zimmerman, p. 16.

32/  Ibid., p. 17.
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A. STEPS TO DETERMINE THE GENERAL GEOLOGICAL
AND PHYSICAL FEASIBILITY OF IRRIGATION

The first step in development is to determine the general
feasibility of irrigation through a preliminary investigation for
irrigation planning. Some of this data may be available for the asking
if the developer knows where to obtain it. General information on (1)
Hydrological and climatic investigation, (2) Water supply (quality and
quantity), (3) Soil survey-fertility and drainage, (4) Topographical
survey, is available from the local Soil Conservation Service of
County Agricultural Extension Office.

The farmer must remember that "profitability of irrigation is
affected by:

a. lift of water

b. kind of power used for pumping the water

c. acreage irrigated

d. kind of soil

e. use of nitrogen with irrigation

f. distribution of irrigation water over vérious periods

of crop season."33/
These should be considered in his preliminary investigation.

The irrigation operating cost and efficiency‘depends upon a
number of more technical factors generally subject to man;geriai &§htro1.

They are “slope of land, length of the furrow, the presence of a dike

33/  Loc. cit., Sirohi, p. 18.
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at the lower end of the furrow, the initial and basic rate of
application, the depth of application . . . the distance of the

p]pt from the discharge head, the inches of moisture present in the

soil just before irrigation."34/

In the early stages, the planner should choose the most ~
fertile land, and that which can be developed most easily. He
should, if possib?e, avoid the steepest and flattest area, as
well as the very light and very heavy soils. The best areas -
are those with light to medium textures deep soils on more or
less even, graded land, with slopes between 0.3 to 3 percent
running in well-defined directions.35/

Several cost increasing steps are necessary to insure the best

well performance. The preliminary investigation should include

drilling several test holes to insure a water supply, locating the static

water level, and determining the character and thickness of the water-
bearing formation.36/ This will help locate the well which may save
costs of re-drilling or changing pipe. Casing with the correct sieve
and wall thickness needed for the expected life of the well should be
selected. Water quality can affect the type of casing needed since
some water tends to eat the casing up over time.

A competent well driller that is familiar with the local water
bearing strata should do the test well drilling. The Kansas Water
Resources Board has many test wells in the state and much data to help
supply information on water quantity and qua11ty

The correct gravel grade shou]d be used in a reasonab]y uniform

pack. This assures a porous cav1ty for the water to flood 1nto the

Ibid., p. 31.

Loc. cit., Zimmerman, p. 7.

g & &

Ibid., p. 15.
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casing from the water strata.

A newer but not necessarily less important trend in irrigation
development is the addition of water control and drainage systems to _
channel, catch, and re-cycle extra water from the irrigation process.
Tailwater pits at the low end of the field catch extra water and allow
recharge or re-cycling of water. Re-cycling is usually the most
economical water available if it is in large enough volume to use.
"One of the quickest ways to get an operator to consider a tailwater
racovery pit is for the neighbor to begin using the water as it leaves
the land above."37/ Such a water conserving system may not be necessary
in the early development stages, but it certainly should be con-
sidered soon after operation begins. If extensive land leveling and
forming is needed in the beginning, it may be the most prudent move to
.design and develop the drainage system and catch pit at that time.

Use of underground pipelines offer several advantages among
which are the following:

1. Buried pipelines offer minimum obstructions for
planting, tillage and harvesting operations.

2. Weeds on field perimeters can be kept under control
easily.

3. When properly installed, minimum maintance is required
to keep the pipeline functioning properly. '

4. MWater can be conveyed over irregular topography.

5. Use of pipelines permits maximum“cﬂﬁtrbi of water by
the operator. 7 Al SR B

37/ Roger D. Hamilton, Irrigation, Garden City Community Junior
College, Garden City, Kansas, %970 section 4, p. 8.
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6. Land formerly occupied by open ditches can be used to
produce crops.

7. Pipelines eliminate losses formerly due to evaporation
and seepage.

Table 15 is a suggested check 1ist that the developer in

South-Central Kansas may find useful in his preliminary investigation.



TABLE 15,--CHECKLIST FOR ORDERLY IRRIGATION DEVELOPMENT
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STEPS

SOURCES OF ASSISTANCE

Precipitation and

climate patterns.

Water supply in
area

Soil Survey
(Fertility, Drain-
age, intake, etc.)

Topographical
Survey

Equipment and
Services

Test holes drilled

Economic Implica-
tions

a.
b.

c.

U. S. Weather Bureau
State Climitalogist
County Extension
Office

State Board of Water
Resources

Soil Conservation
Service

County Extension
Office

Soil Conservation
Service
County Extension
Office

Soil Conservation
Service

Directories
Magazines & News-
papers

Trade Shows

Competent local
well driller

Farm Management

Association

County Extension

Agent

Soil Conservation

Service _

Credit Representives
{FHA, Banks, PCA,
Federal Land Banks,
Insurance Comanies)

CHECK OFF AS COMPLETED
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B. ECONOMIC FEASIBILITY - COSTS

If a preliminary survey indicates irrigation potential in the
farm the next step is to undertake a more precise study of the
patential for profitable irrigation development.

For both flood and sprinkler systems, fixed investments are
made up of well costs (wc), and land grading (gc). This can be
presented as the development cost formula, Dc = w¢ + gc. The annual
recovery of costs (dc) over the 1ife of the system can be expressed

as:

dc = {(Dc - la)
cy
la = land value appreciation due to shaping the land and
proof of water supply.
cy = expected years of 1ife of the well and underground

pipe.38/

1. Development Costs

Three sources of information on irrigation development costs

will be reviewed. These are: (a) Irrigation costs as reported by

Whipps for Southwestern Kansas in Economics of Irrigation, Kansas
State University, Cooperative Extension Service publication MF-238,
(b) Irrigation costs as reported by South Dakota economists in

Irrigation Costs and Returns, South Dakota Extension Circular 680,

and (c) Records from Harvey County, Kansas Irrigation Demonstration
farms cooperating in studies by Kansas State University Agricultural

Engineers.

38/ Danny Trayer, An Economic Analysis of Irrigatidn With a Limited

Supply of Water in Southwest Kansas, Matters Report, Kansas State
Ungversity, Manhattan, Kansas, 1967, p. 32.
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a. Flood System Development

The South Dakota cost study in 1970 indicated that it cost
$14,400 for developing a gated pipe flood system for 156 acres or an
average of $92 per acre.39/ This paid for the well installation and
$12,000 worth of land leveling. The well depth was 100 feet.

Whipps has budgeted costs in Southwest Kansas in 1970 for 160
acres, a 200-foot well and Tand leveling at $9,600. His total

)]
development costs for well and leveling for flood irrigation was $12,600
or $79 per acre. His well cost was spread over 160 acres or four more
acres than the South Dakota study and his leveling costs were lower.40/ 41/

The irrigation demonstration farm of Clinton Holdeman in Harvey
County, Kansas had a development cost for a well watering 79.9 acres
of $6,901 or $75.23 per acre. The Eugene Wolf farm had a total cost
of $5,825 or $97.73 per acre on 59.6 acres.42/

39/  Wallace G. Anderud, Ralph Sorenson, Sidney Block, Irrigation
Costs and Returns, Extension Circular 680, Cooperative Extension
Seryice, South Dakota State University, Brookings, South Dakota, 1970,
p. 3.

40/ Loren Whipps, Economics of Irrigation, Cooperative Extension
Service, Kansas State University, Manhattan, Kansas, MF-238, Sept. 1970,
p. 8. '

a1/ Trayer in his 1960 - 1966 study of 54 wells developed in South-
west Kansas found that the wells of 800 gallons per minute and under
300 feet deep, cost $16.39 per foot of well. This included hole,
casing, and gravel pack. This may guide the reader with different well
depths, than those cited. - .

- 42y Harvey County Irrigation Demonstration Farms, Agriculture
Engineering, Kansas State University, Manhattan, Kansas, 1969, p. 31.
NOTE: These are farms that cooperate with the Agriculture Extension
Engineers in keeping detailed records and following recommended
cultural practices and allow the findings to be reporied.




43

Table 16 gives a comparison of these three studies.

TABLE 16.--COMPARISON OF DEVELOPMENT COSTS FOR FLOOD IRRIGATION

Study Cited Leveling Well Total  Acres In Cost Per
Costs Costs Development  Study Acre
South Dakota 1970 $12,000  $2,400 $14,400 156 $92
100 foot well _
Southwest Kansas 1970 $ 9,600 $3,000 $12,600 160 $79
200 foot well
Harvey Coun¥¥ 1968 $ 4,891 $1,200 $ 6,091 79.9 $76.23
we
(Holdeman)
Harvey Coun%{ 1969 $ 4,548  $1,277 $ 5,825 59.6 $97.73
we ¥

(Wolf)
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b. Center Pivol Sprinkler Systems Development Costs

Sprinkler irrigation has grown in popularity in recent years.
It has many advantages over flood irrigation, but also some disadvan-
tages.

The planning and design steps in sprinkler jrrigation differ
somewhat from flood irrigation:

1. The amount of available labor should be evaluated.

2. A smaller water supply per minute may be utilized.

3. Soil qintake should be greater and root zone depth
may be less than necessary for flood systems.

4. Topography may be more undulating than for flood
. systems.

Sprinklers are divided into (1) hand move, (2) mechanical, and
(3) solid set. Hand move systems are declining in use because of the
higher costs of labor. The solid set is used mainly for speciality
crops with a potential for high returns per acre. They have a high
initial cost of $300 to $500 per acre.

Mechanical systems are used most commonly today. They include
side-roll, end-tow, carriage with trailing lines, rotating-boom, fixed
lateral pipe, large volume wheel carts, and the self-propelled models.

The most popular of the above is the self-propelled type. This
. type may be sub-divided into straight self-propelled, circular self-
propelled and mavingrbpom'with-a drag 1ine.43/ Circular or center

pivot self-propelied units are being used fﬁé most in South-Central

Kansas.

43/ Loc. cit., Pair, p. 5-27.
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Alleged advantages of center-pivot, self-propelled units are:

1. The system will operate on grades of 5% to 7%, therefore,
eliminating the need for much land leveling. The farmer, thereby,
saves the cost 6f leveling the land and also does not decrease fertility
by movement of the topsoil.

2. A self-propelled system requires very little labor to
operate and maintain. A self-propelled system will probably not
require more than two or three hours labor every three days, for
adjustment, routine maintenance, tune-up, repairs, etc.

3. A self-propelled system saves water. A self-propelled
system will operate one-fourth to one-third the amount of water
required with other systems and with flood irrigation.

4. A self-propelled system will provide a better water distri-
bution pattern than any other type of irrigation system. In addition,
herbicides and insecticides may be applied through a system, in which
case, a good distribution pattern becomes imperative.

5. The self-propelled system has the ability to control ground
temperature. This is important on crops such as potatoes, cotton, etc.,
and can also be beneficial to other crops such as corn.

Offsetting these advantages are the additional expense due to
the initial cost of the system and the additional power required to
operate the system. Also, these systems generally have high application

rates which necessitate that they be used on sails with water intake
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.rates high enough to absorb the water being applied.44/

The equipment costs are often higher for sprinkler irrigation
rthan a similar size acreage of flood irrigation.

Pair presented the formula Q = 450 é% to determine the
basic capacity requirements at peak use rates for sprinkler systems.

Q = sprinkler in the design area.

A = acreage in the design area.
D = gross depth of application in acre-inches per acre.
F = the number of days allowed for completion of one

irrigation.

H = the number of hours the system is operated in a day.45/

The 450 is equal to one cubic foot per second or 450 galTons

per minute.

This formula when used by the farmer to check his requirements
can tell him and the salesman what size sprinkler unit he needs and
in turn the probable jinitial cost.

When developing land for sprinkler irrigation the well costs
could be expected to be very similar to fhe costs found for flood
irrigation. Land leveling and shaping is usually less expensive. This

js illustrated by a comparison of Table 16 with Table 17 from similar

study areas where the major difference is in water application methods.

44/  H. Engle, Irrigation Oeveiopment, Adjustment and Implication for
Northwest Kansas, Masters Theses, . Kansas State University, 1968 1. 34-35.
NOTE: Mr. Don Baker, Volmont Industries, Vally, Nebraska, supplied

some of the imformation in a letter of February 15, 1968. '

45/  Loc. cit., Pair, p. 41.
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Table 17 shows the development costs in the studies cited.

TABLE 17.--COMPARISON OF DEVELOPMENT COQSTS FOR
CENTER PIVOT SPRINKLER IRRIGATION

Study Cited Land  Well Total Acres In Cost Per
Forming Costs Development Study Acre

South Daketz 1978 ,
100 foot well $500 $2,400 $2,900 138 $21.00

Southwest Kansas 1970
200 foot well ---  $3,000 $3,000 132 $22.73

Harvey County 1969 .
90 foot well ---  $1,536 $1,536 58.7 $26.18
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2. Initial Equipment Costs

After the initial development the next step is selection of
the proper equipment for the system. Equipment costs can be

expressed by the formula Ec = mc + pc + ac where:

Ec = irrigation equipment costs.

mc = motor or power costs (includes motor base and fuel
supply.

pc = pump costs.

ac = pipe for distribution.

The annual recovery cost (ec) formula can be expressed as:

mc + pc +ac -39S
ec = 5 Bc * 2¢

y 4 ¥
y = expected life of each piece of new equipment.
s = salvage value if any.46/

Ec may be Towered by purchasing used equipment or by leasing equipment,
but in such cases ec may not be changed a great deal due to a shorter

expected 1ife span of the equipment or the annual lease payment.i7/

4/  Ibid., p. 36.

47/ Some farmers with low capital supplies may be tempted to short
cut the development fixed costs by beginning with a well, undersize
pump, used automotive engine, open ditches, and land planing or any
one or more of these techniques. Their desire, of course, is to
Tower capital needs and to get on with the job of watering. This may
be done in some cases at the expense of less than optimum yields,
added operating costs, and extra labor. .
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a. Flood Irrigation Equipment

Pump selection depends a great deal upon the depth to water,
head and capacity of the well. Many of the older wells in South-
Central Kansas have less expensive centrifugal pumps. Most of the new
wells and those serving sprinkler systems are using multi-stage
turbine pumps.

Natural gas, butane, or gasoline engines for normal service
cost about $20-$25 per rated horsepower. An engine for a 1,000 gallon
per minute well with a 40-foot 1ift running at normal efficiency costs
$600-$700. The formula to use for calculating this price is:

required horsepower _ gallons per minute X Tift or 1,000 gpm X 40°
of engine unit T 1700 1700 -

23.5 HP.48/

This is multiplied times cost per rated horsepower, $20-%$25 fn this case.
The expected price should be between $470 to $587.

Power supply sources used in the study area include LP gas,
natural gas, and electric powered motors. Motors differ a great deal
in price depending upon horsepower and revolutions per minute.
Industrial motors with lower r.p.m.'s are the more expensive initially,
but may be cheaper annually since they have a longer life expectancy
with less maintenance costs.

Electric drive turbines cost $1,200-$1,300 with direct drive

motors. The electric motor size formula is calculated by: required

48/ Personal interview with Federal Land Bank Appraisal Engineer,
Wichita, Kansas, December 1970.
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gallons per -minute X 1ift in feet
horsepower of electric motor = 2600 §

From this the correct motor size can be purchased. Three phase electric
current is the cheapest if available or a conversion box can be installed.
For a 1,000 gallon per minute well with a 40-foot 1ift the electric
motor should be 15.4 HP. This size motor is quoted at about $700-$800
installed. Electric motors are more efficient in their power output,
so they may be smaller than fuel engines doing the same job.

Trayer's study in 1960-66 found that power units cost $1,200
each when 1ifting 150 feet or less. and 1,600 gallon per minute or
less.49/ Turbine pumps for the same size well cost $1,875 on the
average.

Eight or ‘ten inch gated aluminum pipe is needed for a 1,000
gallon per minute well to avoid extra head loss. It will cost $1.40
to $1.70 per foot at 1971 prices.

Underground concrete pipe varied from $1.45 to $2.95 per foot
installed depending upon size and manufacturer. Twelve inch pipe
would carry 900 to 1800 gallons per minute and cost $1.65 to $2.15.
Plastic 12 inch pipe costs about $1.75 per foot installed and is being
used more than concrete in many areas. Total costs for underground pipe
vary depending upon well location and field size, also.

In the South Dakota study the total equipment costs including -
four sets of distribution pipe was $12,ZOO or $81;11 per. acre watered.

The Southwest Kansas study cited earlier ﬁééd only one set of

distribution pipe, but a larger pump and motor. Their equipment costs

49/  Loc. cit., Trayer, p. 37 table 4 and 5.
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totaled $8,846 or $55.29 per acre.

A re-use pit, pump and pipe costing $2,360 was used on the
Holdeman farm in Harvey County. With this additional piece of
equipment that was not used on the previous two examples, the total
equipment costs was $8,727 or $109.22 per acre. This example had a
shallower well than the other two studies, which required less
expensive pumping and power equipment. The cost per acre ($109.22)
was higher due to the smaller acreage in the unit. It was equipped
to handle at least 80 acres more with little additional outlay of
money for equipment. The Wolf farm had a total equipment cost of

$4,284 or $71.87 average cost per acre.



52

b. Center Pivot Sprinkler Irrigation Equipment

Comparative studies of sprinkler and flood irrigation point
out a significant difference in equipment needs and, in turn, initial
costs. The pumping needs are not too different for the same pumping
1ift and capacity. The power needed for sprinklers is usually a good
deal greater than flood due to the extra head, friction losses, and
pressures needed.50/ The surface pipe is of different design and
usually much more expensive per foot for sprinklers. In South-Central
Kansas the center-pivot, self-propelled sprinkler is used most
commonly. They are more expensive per foot of surface pipe than the
gated pipe used in the flood irrigation examples.

The South Dakota study indicated a total cost of $25,000-
or $181.15 per acre for center-pivot sprinkler equipment. This
compared with $24,660 for equipment or $186.81 per acre for the
Southwest Kansas study.

The equipment cost for the Clinton Holdeman demonstration farm
was $11,585 or $197.35 per acre. A word of caution should be given to
the reader who might consider developing less than a so-called 'quarter
section circle' and use this cost as a guide. This farm was using a
'full quarter section circle' system, but allocated the equipment costs

on only a one-half basis on the demonstration. The system was also

50/ HEAD - is a term that describes in feet the difference in
elevation between the static water level and the discharge point of
the water. More head is required for sprinklers since the water is
forced higher at greater pressure than in the case of flood irrigation.
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used on an adjoining farm not included in the demonstration. A similar
system developed for only a 58.7 acre field would be expected to have
equipment costs on both a per acre b&sis and total basis of more than
was shown here. This is due to the fixed per unit costs for such items
as motor, pump, gearhead, fuel supply and sprinkler pivot point, no

matter how many acres they serve.

Table 18 gives a breakdown of the various equipment costs for

the cited studies.
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3. Total Investment Costs

a. Flood System

The South Dakota cost study in 1970 found that it cost $27,100
for developing and equipping a gated pipe flood system for 156 acres
or an average investment of $173.71 per acre. Of this cost $12,000
was land leveling cost, some of which might be charged to permanent
improvement. The well depth in this study was 100 feet. The annual
jnvestment recovery cost was $1626 or $10.42 per acre when the land
Teveling and well cost is recovered over 25 years.

Whipps has budgeted costs for Southwest Kansas for 160 acre,
1,000 gallon per minute wells of 100 feet 1ift and 200 feet depth to
have fixed investment of $21,446 or $134 per acre. He has shown that
the annual recovery of investment costs would be $821 per 160 acres or
an annual recovery of investment cost per acre of $5.13. This
included the assumption that the original fixed cost of $9,600 for
land forming would be recovered in 25 years.

The total fixed investment for the flood irrigation system on
the Clinton Holdeman farm for 79.9 acres and a shallow well was $12,458
or $155.91 per acre. The annual investment recovery cost is $1028 or
$12.87 per acre. |

The total fixed investment for the Eugene Wolf farm was $10,109
or $126.52 per acre. The annual investment recovery cost is $639 when
the land leveling cost is recovered over a 25 year pe;ioé. The annué]

investment recovery cost is $10.72 per acre.
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TABLE 18.--COMPARISON OF INITIAL EQUIPMENT COSTS

FOR FLOOD AND SPRINKLER IRRIGATION

Study Cited South Dakota Southwest Kansas Clinton Holdeman Eugene Wolf
Farm Farm
Type System| Flood Sprink]eH Flood |Sprinklen Flood Sprink]erb Flood
Power $1,200 $ 3,000 $ 866 $ 1,544
$3,500 $ 6,200 $2,435
Pump &
Gearhead $3,310 $ 3,760 | $1,443 $ 1,547
Fuel Supply| =--- --- ($ 300 $ 4001$ 90 $ 135 ---
Surface
Distribution -
System $9,200 $18,800 L$4,036 $17,500 || $3,969 $ 8,360 |3$1,848
!
Re-use
Pit, Pump
and Pipe -— -—- -—- --- | $2,360 -—- -—
Total
Equipment a
Cost $12,700 | $25,000 |$8,846 $24,660 | $8,727 a $11,585 |9$4,284
($6,367)
Acres 156 138 160 132 79.9 58.7 59.6
Cost Per
Acre $ 81.41 | $181.15 |[$55.29 $186.81 +$109 .22 | $197.35 |$71.87
: [$ 79.68)2

3Re-use Pit, Pipe and Pump excluded.

b

this study on this demonstration farm.

Only one-half of the total equipment costs were al]ocated to
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b. Center-Pivot Sprinkler System

Total fixed investment for a 138-acre, center-pivot sprinkler
system in 1970 in South Dakota was $27,900 or $202.15 per acre. The
annual recovery cost was $1,904 or $13.80 per acre.

The Southwest Kansas study indicated total investment of $27,660
for center-pivot sprinklers or $209.53 per acre irrigated. There was
an average annual recovery of investment cost of $1,303 per quarter
section. This fixed annual recovery cost per acre irrigated in Whipps'
budget study was $9.87 vs $5.13 for flood irrigation under similar
conditions.51/ Higher investment costs for sprinkler irrigation tend
to be offset by lower operating costs, especially on sandy soil.52/

The Harvey County demonstration farm had total investment costs
of $13,122 or $223.54 per acre for the 58.7 acre system. Annual
fixed recovery of investment costs are $761 or $12.87 per acre. This
includes the well, power unit, pump, and sprinkler.

Keeping in mind differences in type of equipment used, differences
in size of equipment and differences in acreage irrigated, the studies
cited here can be considered as illustrative of costs of irrigation
development in South-Central Kansas.

4, Total Fixed Costs

Up to this point investment costs and in turn annual recovery

51/ Lac, cit., Nhiphé, p. 8.

%%4/ George Chandler, "Wake Up Bankers", Irrigation Age, Vol. 5,
0. 5, 164 Wall Street, Dallas, Texas 75215, December 1970, p. 105.
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of those investment costs have been discussed. Annual recovery of the
original investment or depreciation is one of the important fixed costs
to consider in irrigation, but not the only one. Other fixed costs
are interest on the invested dollars, taxes, insurance, and repairs.

a. Flood Total Fixed Costs

The average annual total fixed costs for the South Dakota study
was $3,731 or $23.92 per acre. The land leveling and well was
amortized over 25 years, nothing was considered for repairs, and the
interest on the investment was eight percent.

Whipps budget study found that average annual total fixed costs
were $2,048 or $12.80 per acre. The land leveling was amortized over
25 years, six percent return on investment and no insurance cost was
included. When eight percent return on the investment is used the
average annual fixed costs went up to $13.94 per acre.

The total average annual fixed costs for the flood irrigation
system on the Clinton Holdeman farm was $2269 or $28.39 per acre.
Interest on investhent was figured at eight percent, the land leveling
was amortized over 25 years, and no cost for insurance was considered.

The total average annual fixed costs for the Eugend Wolf farm
was $1335 or $22.40 per acre. This study included eight percent
return on the investment, 25 years amortized on the land leveling and
no cost for insurance was included.

b. Sprinkler Total Fixed Costs

The average annual total fixed costs for the South Dakota study

was $3,740 or $27.10 per acre. Land leveling and well amortized for
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25 years, nothing was charged for repairs, and the interest on invest-
ment was eight percent.

The Southwest Kansas study by Whipps showed that the average
annual fixed costs were $2,954 or $22.38 per acre, There was no land
leveling or ipsurance charged on this budget. Interest on the invest-
ment was figured at six percent. When eight percent return to invest-
ment was charged the average annual fixed cost went to $23.80 per acre.

The Holdaman farm in Harvey county had average total fixed costs
of $2,400 or $80.88 per acre. The interest on inyestment was eight
percent, No cost for insurance was available on this operation.

Table 19 compares reported total average annual fixed costs for
flood and sprinkler irrigation.

5. Operating Casts For Irrigation Application

Operating costs for water application are expenses incurred
only when an installed irrigation system is being used. Operating
costs for water application are also referred to as variable costs.
Variable costs for irrigation consist of many factors and are depen-
dent upon many variables. Varying water requirements under different
jrrigation conditions is a major reason for variation in operating
costs per acre. Variabie costs for irrigation application can be
compared when acre inches per acre are known and djvided into the
total variable application costs to find a commonly used cost per acre
inch pumped. Variable cost of application per acré irrigatég isAa1so

another common comparative factor that will be used in this paper.
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The variable cost of application formula is:

Oc=fc+rc+1c +at + d'

(]

Oc
fc

operating costs

i

fuel and oil cost

rc = repair costs

1c = extra labor cost

(=N
it

depreciation due to hours of use (usua]ly considered in

repairs).53/

Not all studies of variable costs of irrigation application
include all of these factors in their total of variable costs. For
this paper all examples cited will include these factors as variable
application costs uniess mentioﬁ is made of any change.

Swanson observed:

"The water requirements of grain sorghum is not a
fixed value. In hot years transpiration by the plant is
higher than in cool, relatively humid seasons. Low
relative humidities, high temperatures, and wind move-
ment also increase evaporation from the soil surface, add-
ing further to the consumptive use. Restricted soil
moisture reduces transpiration. Frequent irrigation in-
creases evaporation. Unavoidable run off of rainfall and
irrigation water or losses by deep percolation increases

the water required."54/
In their work at Garden City from 1954 to 1959, Musick and Grimes

found that grain sorghum uses 22 to 24 inches of water during the

53/  Loc. cit., Trayer, p. 38 and Sohrohi, p.'7é,

54/  Norris P. Swanson and E. L. Thaxton, Requirements for Grain
Sorghum Production in the High Plains, Texas Agriculture Experiment
Station, Bulletin 846, 1957, p. 2.
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growing season.55/

Otto stated in the sprinkler irrigation study in South-Central
Kansas in 1954, that 16.4 inches per acre of water was added to
normal rainfall to alfalfa. Wheat had 4.7 inches per acre, grain
sorghum 8.7 inches per acre, forage sorghum 8.3 inches per écre.
ahd pasture grasses 11.5 inches per acré in the same study.56/ It
should be noted that this study was of hand-move sprinklers where an
average of 498 gallons per minute of the 1,062 gallons per minute well
capacity was being pumped. The combination of low capacity units and
. extra hard labor to move the system might have discouraged optimum
use of water,

Returns of Farm Management Association members in South-Central
Kansas show an average of 21.9 inches of water pumped per acre in 1968
and 14.66 inches in 1969. The range for 1968 was from 8 inches per
acre to 43 inches per acre. For 1969, the range was 4 to 24 acre

inches.57 / The different management levels, application efficiencies,

55/ Jack Musick and Donald W. Grimes, Water Management and Consump-~
tive Use by Irrigated Grain Sorghum in Western Kansas, Kansas Agri-
culture Experiment Station, Manﬂattan,,Kansas, Bulletin 113, February

1961, p. 6.

56/ Merton L. Otto and Wilfred Pine, Sprinkler Irrigation Costs
and Returns South-Central Kansas, AgricuTtural Experiment Station,
Kansas State College, Manhattan, Kansas, Bulletin 381, 1956, p. 3.

57/ ~ Data obtained on selected farms from Kansas Water Resources
Board records in Topeka, Kansas. The farmer supplies hours pumped
and acres watered. The Water Resources Board test and wells
periodically. A formula to determine the acre inches per acre was
used. It is: HP X GPM _ .. Hp = hours pumped, GPM = gallons per
352 X Au - p@
minute, Au = acre watered, Aipa = acre inches per acre.
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types of crop grown and the natural rainfall affected the amount
pumped.

The rainfall over the area was much more plentiful in 1969
than 1968. This coupled with more carry-over of soil moisture
from the previous year, affected the average between the two years
probably the most.

Trayer found in his 1966 study of 155 units, that annual repair
costs per power unit averaged $267.91.58/ These costs were for
deeper wells and generally larger capacity power units than used in
South-Central Kansas. Pump and well repairs for 95 units in Trayer's
study averaged $186.57 each. Total repairs for the power unit, well
and pumps averaged $454.48 or 21.38¢ per hour of pumping. A1l of
these units were for flood irrigation systems.

A total of 2.143 hours of labor per day per well was used to
pump and distribute water in the South Dakota study cited earlier.59/
Labor for gated pipe in the South Dakota study showed a need for 4.9
hours per acre per crop year for corn grain, 6.25 hours for silage
corn, 6.17 hours for alfalfa, and 3.25 hours for small grains.

Fuel costs are outlined by Whipps. These are shown in table
20.60/ In South-Central Kansas the 100 foot of head would be very
sufficient for flood irrigation.

Depreciation for obso]gsence is not a variable cost, but is

ﬁsua11y considered a fixed cost. However, deﬁieéiation for wear and

58/ Loc. cit., Trayer, p. 41.
59/ Loc. cit., Aanderud, p. 48.
60/ Loc. cit., Whipps, p. 6.
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tear associated with use is usually considered a variable cost factor.



TABLE 20.-~CALCULATED FUEL COST FOR IRRIGATION®

Per Acre-foot Of Water At Various Head Values

64

(Head Values)

Fuel 100 200 300 400
LP Gas

Cost/Gal.

9¢ $1.80 $3.60 $5.40 $7.20
10¢ 2.06 4.12 6.18 8.24
11¢ 2.27 4.54 6.81 9.08
Diesel

Cost/Gal.

13¢ 1.76 3.52 5.28 7.04
14¢ 1.89 3.78 5.67 7.56
15¢ 2.03 4.06 6.09 8.12
Gasoline

Cost/Gal.

16¢ 2.60 5.20 7.80 10.40
17¢ 2.75 5.50 8.25 11.00
18¢ 2.90 5.80 8.70 11.60
Natural Gas
Cost/1,000 ft.3
25¢ .56 1.12 1.68 2.24
35¢ .80 1.60 2.40 3.20
45¢ 1.02 2.04 3.06 4.08
Electricity
Cost/KW
1.5¢ 2.27 4.54 6.81 9.08
2.0¢ 3.02 6.04 9.06 12.08
2.5¢ 3.78 7.56 - 11.34 15.12

3Loren Whipps, Economics of Irrigation, Kansas State University,

MF-238.
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6. Additional Field Costs Associated With Irrigation

Additional costs over dryland for tillage in South-Central
Kansas is generally limited to a furrowing operation for flood and
sprinkler irrigation both at a cost of $ .75 to $1.00 per acre.
Additional harvesting costs over dryland for irrigation would be
expected to be in linear relationship to the additional bushels
harvested, if custom harvested. It is common to charge for addi-
tional .bushels gver a base amount that would be less than the amount
normally expected under irrigated conditions.

Many studies show total variable costs to include tillage,

fertilizer, chemicals, application of water and harvesting costs for
the crop. Several examples expressed this way are used in this paper.

a. Total Variable Costs Associated With Flood Irrigation

A Nebraska study of irrigated corn using records from 14 pro-
ducers, showed a range of total variable costs from $29.89 to $68.42
per acre and averaged $45.73 in 1969. The acre inches of water used
was not available.61/

Budgeted total variable costs by Peters and Howell for the
Oklahoma Panhandle for variable costs including tillage, indicate the
following: wheat -- $26.07, alfalfa -- $107.22, grain sorghum -- $49.03,

corn for grain ~- $79.19 and corn silage -- $51.64.62/ No labor cost

61/ Jim Greer, "Costs and Returns of Irrigated Corn Production in
Adams County, Nebraska, 1969", Cornhusker Economics, Cooperative
Extension Service, Nebraska University, Lincoln, Nebraska, December 17,
1969, p. 1.

52/ Larry R. Peters and Jim V. Howell, unpublished budget for
Oklahoma Irrigation Costs and Returns 1970, Texas County Extension
Service, Guyman, Oklahoma, 1970.
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was included in their budgets.
A budget approach was used by Whipps in comparing total variable
costs including tillage between corn for grain and grain sorghum. The
variable costs totaled $60.00 per acre for corn for grain and $56.00
per acre for grain sorghum. Labor was paid in these budget figures.63/
South Dakota's study of corn total variable production costs
of $55.70 per acre. The main difference being in $3.05 more per acre
for field operations associated with harvesting and $4.50 more per
acre for extra fertilizer. These figures did not include labor, but
it did include tillage costs.64/
In 1969, the Clinton Holdeman farm had total variable costs
for the flood irrigation system averaging $47.25 per acre for corn
~grain. 65/
The Eugene Wolf farm had total variable costs of $49.65 per
acre. Tillage costs did not consider repairs, but only fuel and oil
at the standard rate of 60¢ per tractor hour. Actual custom harvest-
ing costs were used on the Holdeman farm, but fuel and 0il only were
considered on the Wolf farm. Allowances should be made for these costs
by aﬁ irrigation developer.

Table 21 compares the studies and the various operating costs

p—

Lbc. cit., Whipps, p. 1-11. .

&
~3

Loc. cit., Aanderud, p. 8, table 6.

zlele

Loc. cit., Demonstration Farm, p. 17-19.
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considered in these studies for corn. Table 22 presents similar
infermation for grain sorghum.

b. Total Variable Costs Associated With Center-Pivot Sprinkler Systems

Some varjable costs of irrigation are higher for sprinkler
irrigation than for flood irrigation. Higher costs result from extra
fuel needs for extra head demands and repairs on the mechanical equip-
ment. However, increases may be at least partially off-set by savings
in variable labor requirements for the center-pivot sprinkiers over
the gated pipe flood method.

South Dakota researchers calculated the field operation and
water application labor requirements for center-pivot sprinklers
over gated pipe. For silage corn it was 4.75 hours per acre for a
savings of 1.5 hours over flood systems. Alfalfa was 4.85 hours
vs. 6.7 hours and small grains was 2.15 hours per acre vs. 3.25 hours
per acre for flood irrigation.g6/

On the Clinton Holdeman demonstration farm, the labor averaged
4.01 hours per acre for flood irrigation and 2.28 hours per acre for
center-pivot sprinkler systems. This seems to indicate that it takes
1.7 hours per acre less to farm and operate a circle system than a
flood system.

Total variable costs were available on a fairly comparable
basis for three studies. They are reviewed in table 23. The South-
western Kansas circle system study was adjusted by the author to allow
for one-third less labor cost than on a similar flood system so that

it could be comparéd. It still has labor costs for tillage, harvesting,

66/ Loc. cit., Aanderud, p. 4.



and water distribution which are not included in the South Dakota or

Harvey County examples.
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TABLE 22.--COMPARISON OF VARIABLE COSTS PER ACRE
FOR FLOOD IRRIGATION, OF GRAIN SORGHUM,
OKLAHOMA AND SOUTHWEST KANSAS STUDIESP

Oklahoma Southwest Kansas
COSTS
Seed $ 2.20 $ 1.50
Fertilizer 8.13 15.00
Herbicide 4.50 5.50
Insecticide 2.00 ———
Crop Insurance 4.80 ———
Tillage Costs 4.57 12.00
Harvesting
and Handling 12.40 12.00
Interest
On Capital .78 ———
Irrigation
Application 9.65 10.00
Total Variable 49.03 56.00%
Acre Inches
Water Applied 24" -
Application Cost
Per Acre Inch .40 -———
Estimated Labor .
Per Acre ' 5.73 hrs. e

aA payment for labor is included.

bpeters and Howell, unpublished budgets for Oklahoma Irrigation
Costs and Returns 1970, Texas County Extension Service, Guyman,
Oklahoma, and Whipps, Economics of Irrigation, Kansas State
University, MF-238.
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TABLE 23.--COMPARISON OF VARIABLE COST PER ACRE

FOR CENTER-PIVOT IRRIGATION SYSTEMS ON CORN FOR GRAIN

Clinton Holdeman, South Dakota Southwest Kansas
Harvey County, Ks.
COSTS
Seed $ 7.51 $ 5.00 $ 3.00
Fertilizer 22.28 16.50 18.00
Herbicide 4.97 6.00
5.00
Insecticide 2.40 3.00
Crop Insurance ——— 4.50 -—--
Tillage Costs .78 4.50
(Fuel Only)
Harvesting 7.50
and Handling 12.41 1250
Interest
On Capital -———- 3:25 -——-
Irrigation b
Application 1.86 16.00 25.00
(Fuel & 0i1 Only) . (20.00 No Labor)
Total Variable 52.21P 57.30 72.0088b-
(48.22 with no (With estimated
labor) labor adjustment
out = $67.00)
Acre Inches
Water Applied 13.97" ———— 18"
Application
Cost Per
Acre Inch § .13 511
Estimated | -
Labor per Acre 2.28 hrs. 3.35 hrs. -——-

aThese figures were the authors calculations based on Whipps' data.
They include additional costs for repairs and fuel as determined
by Whipps on page 8 of Economics of Irrigation, but no labor
adjustment.

bA payment for labor is included.
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C. COST AND RETURNS RELATIONSHIPS OF IRRIGATION
1. Expected Yields Under Irrigation Compared With Dryland Farming

In a study at the Garden City Experiment Station from 1958-7965,
the average yield for irrigated grain sorghum with application of 150
pounds of nitrogen per acre per year was 125 bushels per acre. A
study by Musick and Grimes67/ at Garden City, again under experiment
station conditions, from 1954-59 revealed that the average yield for
dryland fallow grain sorghum was 31.8 while full irrigation of 5
waterings averaged 116.3. Four waterings produced an average of 112.4
bushels per acre.

Grimes, Herron, and Musick found in 1954-59 at Garden City that
wheat which was watered at pre-plant and boot stages averaged 48.6
bushels vs 21 bushels on dryland. They also determined it needed
about 24 inches of moisture for optimum development.g8/ Experiment
Station data from Garden City for 1969 and 1970, showed yields and
ranges for irrigated crops as indicated in table 24.69/

Another check of what possible irrigation yields might be
expected is the high yield demonstration clubs that several South-
western Kansas county extension councils and chambers of commerce

jointly sponsor each year. These are usually the top yields in the

67/ Loc. cit., Musick and Grimes, p. 8.

68/ Donald Grimes, George Herron, and Jack Musick, Irrigation and
Fertilization Winter Wheat in Southwestern Kansas, Garden City Exp.
Station, Kansas State University Experiment Station, Manhattan, Kansas,
Bulletin 442, February 1962.

69/ 1970 Annual Experiment Station Reports, Kansas State University,
Manhattan, Kansas, Bulletin 534 and Report of Progress 164 and 159,
1970.
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county. Grant, Stevens, Finney, Stanton and Morton counties have
sponsored these demonstrations for several years. The70/ average
production for the past few years is summarized in table 25 for four
of five counties.

Very Tittle study has been made of these data in marginal
analysis frame. The author attempted to obtain cost data on farms
entered in the contest in Stevens County in 1966. The data was
rather incomplete, but indications were that the top three to five
producers were applying extra heavy amounts of fertilizer per acre
which suggested marginal costs that exceeded marginal returns. How-
ever, these contests are proving valuable as demonstrations or produc-
tion possibilities under irrigation. They allow a free exchange of
cultural practices that are being used in the counties by the better
farmers when economically suitable. |

Experiment station data for the St. John Station in Stafford
County is probably more representative of yields that can be obtained
jn the eleven-county study area, at least on sand soils under irriga-

tion. Stafford County data is shown in table 26.

70/ Annual Summaries for the counties were furnished by County
Agriculture Agents, Marshall Walker, Al Madis, R. D. Ford, Herbert
Williams and James Carson.
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TABLE 25.--SELECTED DATA FROM HIGH YIELD CLUBS
IN SOUTHWEST KANSAS ON IRRIGATED CROPS

Average 3 Year No. Over
Number Acres Average Top 100 Bushels
Crop Of Farms Per Farm Yield Per - Yield of Grain
Acre
Corn Grain 86 69.6 149 Bu.  201.1 ' 65
Grain Sorghum 188 38.52 126 Bu. 160.5 155
Silage 4 - 61.0 22 Bu. 24.9 -

TABLE 26.~-IRRIGATION YIELDS AT ST. JOHN EXPERIMENT FIELD

1969-19702

Crop

Low

High

Average

Grain Sorghum 1969
Grain Sorghum 1970

(3 yr. Average
10 Hybrids)

Corn 1969

Corn 1970

Corn Silage 1970
Soybeans 1970

70 Bushels/Acre
72

93
76
104

113 Bushels/Acre
104

104
146
162

(Early Maturing)

102.2 Bu./Acre
86.9

99
114

137

20 Tons

49 Bu./Acre

21970 Data and Related Information, Sandyland Experiment Field,

Kansas State University Experiment Station, Manhattan, Kansas,

_____________TT_-_______________,-__ﬁ__JL______%%_____________

Tables

¥
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To compare dryland results we can Took at the Stafford County
Station data again for the same years as shown on table 26. The 1970
grain sorghum dryland average was 42 bushels per acre. The range was
40 to 46 bushels per acre. In the very wet year of 1969 the average
was 94 with a range of 72 to 108 bushels per acre. Irrigated produc-
tion out yielded the dryland average by only eight bushels per acre
in 1969, which could not be expected to reflect a return over added
variable costs for irrigation.

The three year average for five hybrids tested every year,
including the excellent 1969 crop year, was 68.66 bushels per acre
vs. the irrigated yield of 99 bushels per acre. A more typical rain-
fall year for the area, (1970) showed a difference of 45 bushels per
acre or more than enough to cover extra variable costs expected for
irrigation and usually more than enough to cover extra total costs.

Dryland wheat has averaged 36 bushels per acre over 3 years
for 11 varieties. There has been no study of irrigated wheat yields
at the Stafford County station.

Corn yields on the Mitchell County Irrigation Demonstration Farm
in 1967 varied from 50 to 115 bushels per acre. The low yield was
attributed to recent 1evelin§ and poor stands due to a wet p1an£ing
period. The farm averaged 88 bushels per acre. The yields varied
from 61 to 105 bushels per acre in 1966. The average for this farm
in 1966 wa%jSO.S Bushe]s per-acre-il/

L

71/ Annual Repdrt Almena Irrigation District, Cooperative Extension
Engineering Kansas State University, Manhattan, Kansas, 1967 and 1966.
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The work that was done in 1954 with hand move sprinkler systems
in South-Central Kansas indicated the yield relationship between dryland

and irrigated crops as shown in table 27.

TABLE 27.--A COMPARISON OF DRYLAND YIELDS WITH HAND-MOVE
SPRINKLER SYSTEMS IN SOUTH-CENTRAL KANSAS, 1954°

Crop Av. Dryland Yields Av. Irrigated Yields
Alfalfa 1.6 Ton ' 4.0 Ton
Forage Sorghum 2.5 Ton 12.0 Ton
Grain Sorghum 13 Bushel 35 Bushel
Wheat 21 Bushel 32 Bushel

40tto and Pine, op: Citss Pe 17

Better varieties have been developed, more fertilizer is being used,
and more intensive irrigation has raised the yields in more recent years.
At the same time some of the same technical changes have improved dry-
land yields, so the relationships may not vary too much from today's
expected difference.

2. Returns Studies

Peters and Howell in the Oklahoma Panhandle have farmer irrigation
record data showing average wheat yields of 40 bushels per acre, alfalfa

seven tons per acre, grain sorghdﬁ'121 bushels per acre, corn 130 bushels
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per acre and corn silage 20 ton per acre.72/ Budget data showed gross
returns of $102.30 per acre for 110-bushels grain sorghum, $130 per
acre for 130-bushels corn, $110 per acre for 20-ton corn silage, and
$185.78 per acre for seven-ton alfalfa.

Whipps on his grain sorghum vs. corn comparative cost study
used grain sorghum at 120 bushels per acre and corn at 140 bushels
with a 10 percent risk factor to be subtracted from the yields. With
grain sorghum at 90¢ per bushel and corn at $1.00 per bushel, expected
gross returns were $97 and $126 per acre.

In a 1969 study of 14 corn producers in Adams County, Nebraska,
the irrigated yields varied from 122 bushels to 184 bushels and
averaged 149 bushels per acre. Total operating costs varied among
producers for $29.89 to $68.42 and averaged $45.73 per acre. The Tixed
costs varied from $11,50 to $31.77 and averaged $24.22 per acre. Their
return to labor, management and land averaged $71.80 per acre when corn
was s¢ld for §1.00 pepr bushel. 734

In the South Dakota study referred to earlier, the expected yield
for irrigated corn silage was 20 ton per acre with a price of $7.00 per
-ton.74/ A similar study for grain corn producing 110 bushels peftacre
and selling for $1.05 per buéhel gave a gross of $i]5.50.

The flood irrigation demonstration farm of Eugene Wolf in Harvey

County in 1969, had an average yield for corn of 136.26 bushels per

72/  Loc. cit., Peters and Howell.
73/  Loc. cit., Greer, p. 2..
74/  Loc. cit., Aanderud, p. 7.
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acre. The gross was $169.61. Yields varied on the three fields from
139.7 bushels to 158.7 bushels per acre.75/

The high yield plus the relative low variable costs allowed the
Wolf farm a very high $97.56 return to land, labor, risk and management.
Repairs for tillage, harvesting, trucking and handling were not
charged against this farm as they were in all the other examples. Even
" if this were assumed to be as high as the Oklahoma study which would
add $18.14, the remajning return to labor, land, risk and management
is $79.42. This is $32.95 per acre over the Holdeman farm. This is
a good example of what extra yield due to different management, weather,
or many other factors can do for profits.

On the Clinton Holdeman farm the center-pivot sprinkler system
produced 112.18 bushels of corn per acre at a value of $1.09 per bushel
or a gross of $122.27 per acre. The flood irrigation on the same farm
yielded 112.04 bushels per acre, but varied from 102.9 bushels per
acre to 120.9 bushels per acre on the three different fields. It grossed
$122.12 per acre or almost the same as the sprinkler irrigated land.

\ It would have been highly desirable if dryland yield checks for
each of the study sites would have been available to compare the
expected irrigation yields above dryland yields. These data were not
available so it must be left up to the reader to analyze the profit-
ability of irrigation in these studies compared to the area yield data

included where possible in this paper.

75/ Loc, cit., Harvey County Irrigation Demonstration, p. 19-21.
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One year and one farm results give an indication of possible
returns, but should be interperted with caution because of the limited
experience. These returns are summarized with.the totals from earlier
reporting of costs on table 28 for the studies cited.

Annual development cost recovery for well and leveling is
figured on a straight line, 25 year basis on all examples.

Table 28 gathers all the previously cited studies of costs and
returns on a per acre basis. Table 29 reports costs and returns per

acre inch of irrigation water applied.
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The remainder per acre is to pay for land, management, risk,
and labor. Some of this remainder should pay for expected repairs to
tillage equipment not charged as a cost to either the Harvey County
demonstration farms and for repairs to harvesting equipment on the
Eugene Wolf farm. With these adjustments in mind and the price and
yield variance used for all items depending upon location, the reader
can at least see what the range is for expected costs and returns
under irrigation. No two operations are identical. Results must be

adapted to specific situations.
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3. Analysis Of Cost And Returns Data

McCoy, Buller, Orazem and Thomas in a 1966 study of profits
from irrigation on Southwest Kansas farms, found some important total
cost relationships dependent upon levels of production for corn silage
and sorghum grain. They divided the farms by Tow, medium and high |
yields and arrived at costs for each. Casts and yields showed a posi-
tive correlation, as might be expected, with costs going up as produc-

tion increased.76/
TABLE 30.--COST COMPARISONS BASED UPON YIELD LEVELS®

Crop Low Yields ' ﬁedidm Yields High Yields

_ Yield Total Cost Yield Total Cost Yield Total Cost
Corn Silage 20 T $94.49 23 T $99.29 26 T $104.09
Sorghum Grain 80 Bu 46.88 100 Bu 48.88 120 Bu  50.88

aMcCoy, Buller, Orazem and Thomas, How To Determine Relative
Profitability of Selected Enterprises On Irrigated, Western
Kansas Land.

A cost study is more relevant for management decision purposes
whén-the marginal cost can be compared with the marginal returns. Price
relationships as well as physical production determine marginal returns
~over marginal costs. There have not been many studiesiof marginal costs
for irrigation in Kansas. The work by Sirohi and Nelson are notable

excéﬁtfons. Mare work needs te be done in this line.

76/  McCoy, Buller, Orazem and Thomaé,.p._s.
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One example of analysis of marginal cost that has been done is
shown in table 31.77/ It indicated that if at least 45 pounds of
phosphorus per acre is added, costing $3.80 and that alfalfa hay is
sold for $22 per ton; then, marginal returns ($15.12) about equal
marginal costs of $14.00 for tén inches of irrigation water applied.
It is interesting to note, however, that total returns from irrigation
is above total costs when as much as forty inches of water is added if
additional harvesting costs are not considered for irrigation over
dryland. This study might suggest that when farmers apply high levels
of water to their crops that they are spending more to get the last
few bushels of grain or tons of feed than the returns would warrant.

Sirohi's analysis of economic optimum levels of water and
nitrogen for grain sorghum at Garden City, Kansas is shown in table 32
under a three watering system;1§/ He used a quadratic equation
formula which seemed to fit the data better than either a Cobb-Douglas
or Tinear equation. A similar study was done for alfalfa and wheat
which is shown in tables 33:and 34.

Table 35 shows the relationship of “returns over variable costs
of water due to economic optimum irrigation of grain sorghum at various
prices of water and grain sorghums and at a crop season rainfall of 6.8
inches and previous moisture above 35 percent ASM - 3.4 inches at

Garden City, Kansas.“79/

77/ Loc. cit., Otto and Pine, p. 19, Table 12 & 14.
78/  Loc. cit., Sirohi, p. 89.
79/  Ibid., p. 98.
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-Trayer indicated from personal observation and experience with
Southwest Kansas Farm Management Association irrigators that he felt
Sirohi may have arrived at somewhat low water use levels for optimum
returns. No such work has been done in recent years in South-Central
Kansas, so there jis no firm basis to establish optimum levels of water

use in a normal year.

“"Good management practices (fertility, seeding rate,
variety, row spacing and weed control) are necessary for high
yields and efficient production. Sufficient water and a good
irrigation system will not produce optimum yields unless good
cultural practices are followed and sufficient fertilizer is
added."80/

= -t

—F .

o . o ; W :
- 80/ M. E. Jensen and J. F. Musick, Irrigation Grain Sorghum, United
States Department of Agriculture, Washington, D. C., Leaflet No. 511,
1962, p. 6.

o 1
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TABLE 32.--RETURNS OVER VARIABLE COSTS OF WATER DUE TO ECONOMIC

OPTIMUM IRRIGATION OF GRAIN SORGHUM AT VARIOUS PRICES OF WATER

AND GRAIN SORGHUMS AND AT A CROP SEASON RAINFALL 6.8" AND PREVIOUS
MOISTURE ABOVE 35% ASM = (3.4") - GARDEN CITY, KANSAs?

VARIABLE COST OF

RETURNS PER ACRE WITH

AN ACRE INCH OF GRAIN SORGHUM PRICED AT
WATER 706 80¢ 06 $T.00
.40 26.29  31.22 35.91 40.59
60 23.55  28.18 32.84  37.47
.80 20.75  25.30 29.89  34.49
1.00 18.13  21.21 25.71 30.23
1.20 15.66  19.11 24.48  28.87

NOTE: (If water cost $1 per acre inch and grain sorghum sold for $1 per

bushel the optimum water use is 30 inches.)

aSirohi, op. cit., p. 89.
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\

TABLE 33.--ECONOMIC LEVELS OF WATER APPLICATION
ON WHEAT - GARDEN CITY, KANSASA

PRICE SEPT. - MARCH - . MAY . TOTAL
RATIO " NOV.  APRIL -
.2 10.2 . 7.8 6.2 24.2
3 10.1 7.6 - 6.1 23.8
.4 10.0 7.4 6.0 - 23.4
.5 9.9 7.2 5.9 23.0
6 9.7 6.9 5.8 2.4

4Sirohi, op. cit., p. 90.

TABLE 34--ECONOMIC OPTIMUM LEVELS OF WATER APPLICATION
ON ALFALFA - GARDEN CITY, KANSASS

PRICE |
RATIO JUNE ©JuLY | AUGUST TOTAL
.03 12.8 20.9 15.4 49.1
.04 12.5 - 19.7 ) 13.9 6.1
.05 12.2° 18.6 12.4 43.2

.06 11.9 17.4 10.9 40.2

airohi, op. cit., p. 91.
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TABLE 35.--ECONOMIC OPTIMUM LEVELS OF WATER AND NITROGEN FOR GRAIN
-SORGHUM AT CURRENT PRICES WITH VARIOUS RATIOS OF WATER AND YIELD,
GARDEN CITY, KANSAS, 19622

ACRE INCH/BUSHEL

PRICE RATIQ JUNE JuLy AUGUST  NITROGEN
POUNDS
.5 : 8.7 16.2 4.7 75.3
.6 8.7 15.5 4.6  75.2
e 8.7 14.9 45 75.0
8 a7 14.3 4.4 74.8
.9 8.6 13.7 4.3 74.6
1.0 8.6 13 4.3 745
1.1 8.6 12.5 4.3 74.3
1.2 8.6 1.8 4,2 74.2

1.3 8.6 1.2 4.1 74.0

NOTE: If water costs $1 per acre inch and grain sorghum sells for $1 per
bushel or where the ration was 1.0 then the optimum June water
application was 8.6 acre inches, July 13.1 acre inches, and August
4.3 acre inch with a Tevel of 74.5 pounds of nitrogen appiied.

8Sirohi, op. cit., p. 98.



CHAPTER I1I
COSTS AND RETURNS FROM PRODUCTION ON IRRIGATED LAND
IN THE ELEVEN-COUNTY AREA

With the help of several Farm Management Association members in
South-Central Kansas, a group study was made on costs and returns of
irrigation. Detailed records were kept by these members. Because of
the use of some pieces of equipment for both dryland and irrigated
operations, certain costs had to be figured on a weighted use basis
to obtain cost for irrigation. Table 36 indicates that study farms
included 6.11 percent of the tota) irrigated acreage in the eleven-
county area.

Data for this study were taken from 28 farms in 1968 and 19 in
1969. Fourteen farms were included in both the 1968 and 1969 studies.
Of the total 79,801 acres irrigated in the eleven counties, the study
included 3,725 aéres in 1968 and 3,221 acres in 1969, or 4.67 and 4.03
percent of the total irrigated acres in respective years. It is
generally recognized that the Farm Management farms are above average
in efficiency and size, This would cause the reader to expect some-
what lower overall average net gains if all farms were studied in
detaiI:? It has been subjectively observed that Farm Management
Association farms generally set the pace for future trends in agri-
culture. This is particularly observed in adoption of technology,
crop yields and size-of farm. It is less true for net returns and
costs.

Costs were split into variable and fixed costs. Costs included

94
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under variable were hired labor, fertilizer, seed and crop expense,
utilities, dues and fees, fuel and oil, auto, machine hire, machine
repair, and home raised seed. Total fixed costs include depreciation
on machinery, interest on investment, insurance, and personal prop-
erty taxes. Total variable costs and total fixed costs were added
| to arrive at total costs. No charge was made for land, operator
labor or management. A1l of these farms were using flood irrigation
with the exception of two toe-line sprinkler systems being used on
a total of 78 acres.

Very little land leveling was done on these farms in 1968 or
| 1969, To be consistent with income tax regulations, the costs of
land leveling are included and are reflected in the variable cost
factors of machine hire if it was hired and under fuel and oil,
repairs, and the fixed cost factor of depreciation on equipment and
interest on investment in machinery if done by the operator. This
method of accounting assigns the land leveling portion of investment -
to variable cost for the year in which leveling occurred. However,
for the farms considered here it was a relatively negligible cost
(less than 49¢ per acre in 1968 and $2.00 per acre in 1969). Variable
costs are only slightly overﬁtated and annual fixed costs slightly
reduced.

- Where certain machines were used both on dryland and irrigated
fields the farmer was a#ked to report the number of éﬁres and'number
of times the machine was used on each field. From this information
an allocation of such costs as depreciation, repairs, and interest on

investment was made. Farm fuel was allocated on the basis of the same
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information. All other irrigation costs were specifically pulied out
of the total farm expenses and charged to the irrigation operation.
A1l irrigation equipment costs are included along with the

tillage and harvesting equipment to arrive at equipment costs.
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TABLE 36.--A COMPARISON OF SELECTED CROPS IRRIGATED
IN THE AREA WITH THE STUDY FARMS IRRIGATED CROPS, 19683

CROP AREA STUDY FARMS
Crop Irrigated Irrigated % of
Acres Acres - Acres Total Area
‘Irrigated
Acres
Grain Sorghum 427,000 18,800 1,000 - 5.32
Wheat 2,516,000 6,000 as4 7.56
Forage Sorghum 116,300 16,070 175 ' 1.05
Corn 40,400 14,420 1,748 12,12
TOTAL 3,099,700 55,290 3,377 6.11.

aFarm Facts 1968-1969 and Kansas County Agents Reports - 1968.




A. PRODUCTION COSTS AND RETURNS - GROUP STUDY

1. - Variable Costs Associated With Flood Irrigation

Total variable costs for 1968 on the 28 Farm Management Associ-
ation farms for all irrigated crops grown, averaged $45.76 counting
home raised seed; but not including operators labor. Variable costs
made up 72.6 percent of total costs. Total variable costs per acre |
inch of water pumped was $2.08 where an average of 21.84 acre inches
per acre was pumped.

Gross returns were figured from actual production at current
prices at time of sale or as of January 1. The total gross from
jrrigation was $390,384 total operating expenses were $236,045 and
total net was $154,339 to land, labor and management.

Twenty-two percent of all land cultivated on the study farms
was irrigated in 1968, The average acres cultivated per farmm was 611,
although nine farms cultivated under 350 acres and six were farming |
over 900 acres. Table 38 shows the gross return per acre for all
crops grown on irrigated land. There was no attempt made to figure
costs of individual crops in 1968.

In 1969 a similar study of 19 Farm Management Association farms
was conducted. The gross from these 19 farms from irrigation was
$363,757 and a}) expenses except operators return for labor and manage-
ment, 1and ta#és and a return to land investmenf, totaled i218,269.
This left a net to distribute to the above factors of $145,480. The

casts for 1969 are shown in Table 39,
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2

The returns from the 19 farm study of Farm Management Association
irrigation farms in 1969 are shown in table 40. The gross per irrigated
" acre was $115.66. The net for labor, management, land and land taxes

was $45.16 per acre irrigated.



100

TABLE 37.--IRRIGATION COST PER ACRE ON 28 SOUTH-CENTRAL

KANSAS FARM, 1968

COSTS PER ACRE % OF TOTAL

Variable Costs
Hired Labor $ 2.76 4.2
Fertilizer 14.89 23.6
Seed and Crop Expense 5.60 8.6
General Utilitijes g 1.1
Dues and Fees 37 .6
Fuel and 0i1 - Total 5.28 8.2
Auto .90 1.3
Machine Repair 5.96 9.8
Hohe Raised Seed .18 4
Machine Hire 9.14 14.8

TOTAL VARIABLE COSTS $45.76 é%e%%
Fixed Costs
Insurance and Personal Properfy
Taxes $1.14 1.6
Interest on Investment in Machinery 3.97 6.2
Depreciation - Machinery ' 12,27 19.6

TOTAL FIXED COSTS $17.38 _27.4%

TOTAL COSTS (No land, operator
labor, or management
costs included?' - $63.14 100%
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TABLE 39.--IRRIGATION COST PER ACRE ON 19
SOUTH-CENTRAL KANSAS FARMS, 1969

COSTS PER ACRE % OF TOTAL

Variable Costs

Hired Labor $ 2.89 4.2 -
Fertilizer - 17.13 24.5
Seed and Crop Expense 8.29 11.9
General Utilities 1.17 1.6
Dues and Fees ' .69 .8
Fuel and 0il-Total ’ 4.77 6.8
Auto .98 1.4
Machinery Repair 6.06 ' 8.7
Machine Hire " 6.73 9.7
Home Raised Seed 31 .4

~ Total Variable Costs $49.02 70.2%

Fixed Costs

Insurance and Personal

Property Tax $ 1.49 2.2

Interest on Investment

on Machinery 3.37 4.8

Depreciation on Machinery ' 15.85 ” 22.8
Total Fixed Cost - $20.71 - 29.8%
Tofé[ Costs - $69.73 100 %
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A more detailed and specific study of costs and returns for corn
~grain and silage on irrigation farms is summarized in table 41. A
detailed cost and return study of irrigated grain sorghum is shown in
table 42. These were small samples, but they are illustrative of what
is actually being done on farms ih the eleven-county area with flood
irrigation. These farms were some of the 19 farms in the previous
study. In 1969 a study was made of three farms whose only irrigated
crop was grain sorghum. It revealed that total variable costs were
$46.70 per acre or $3.79 per acre inch of water pumped. The same

year a study of six farms irrigating corn only, revealed that variable |
costs were $46.01 per acre or $2.52 per acre inch of water applied.
Rainfall was above naormal in 1969, so less water was pumped than would
be in other years. This probably accounted for a large part of the

higher cost per acre inch pumped.
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TABLE 41.--PRODUCTION COSTS AND RETURNS
UNDER IRRIGATION FOR CORN GRAIN AND SILAGE FOR
SELECTED SQUTH-CENTRAL KANSAS FARM, 1969

(No Land, Operator Labor or
Management Costs Are Included)

6 FARMS -- MOSTLY CORN UNDER IRRIGATION FARMS

Total Acres Corn - 986 Acreé

Total Acres Corn Grain - 714 Acres

Total Acres Other Irrigated Crops - 31 Acres
Gross From All Irrigated Crops - $133,692
Gross From Corn Irrigated - $130,515
Gfos§ From Corn Grain Only - $98,900

Average Gross Per Acre On Corn - $132.37
Average Gross Per Acre Corn Grain - 5138.51

Average Gross Per Acre Corn Silage - $116.23

cosTs . PRARE % OF TOTAL

VARIABLE COSTS
Hired Labor $ 2.51 3.6%
Fertilizer ' 22.39 32.3
Seed and Crop Expense _ 7.58 10.9
General Utilities 1.37 1.9
Dues and Fees .39 .6
Fuel and 0i1 - Total . 4.10 5.9
Auto ' .43 .6
Machine Repair 4.82 6.9
Home Raised Seed -— -—
Machine Hire : 2.42 3.5

TOTAL VARIABLE COSTS 46.0 66.5%
FIXED COSTS
Insurance and Personal Property Taxes $ 1.52 2.1%
Interest on Investment on Machinery 5.56 8.0
Depreciation - Machinery 16.19 23.4

TOTAL FIXED COSTS $23.27 33.5%

TOTAL COSTS $69.28 100%
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TABLE 42.--PRODUCTION COSTS AND RETURNS FOR
GRAIN SORGHUM 1969 BARTON AND
STAFFORD COUNTIES SELECTED
-IRRIGATION FARMS

GOSTS PER ACRE % OF TOTAL

VARIABLE COSTS
Hired Labor $ 3.54 3.6%
Fertilizer 17.93 28.9
Seed and Crop Expense 6.00 9.3
General Utilities . .69 .1
Dues and Fees 1.79 2.7
Fuel and 0i]1 - Total 7.17 a71.1
Auto 1.10 1.7
Machine Repair 6.73 10.4
Home Raised Seed ~—— -
Machine Hired 1.75 2.7

TOTAL YARIABLE COSTS 72.5%
FIXED COSTS
Insurance and Personal Property Taxes $ .95 2%
Interest on Investment on Machinery 3.98 6.1
Depreciation - Machinery 13.17 21,2

TOTAL FIXED COSTS $18.10 27.5%

TOTAL COSTS $64.80 100 %

(No Land, Operator Labor, or
Management Costs Are Included)

a$532) of leveling costs were not included since on this same
sample it would change the tota] a great deal and this is not
an every year cost
3 FARMS - ONLY IRRIGATED CROP GRAIN SORGHUM
Total Acres - 2,124
Total Acres Grain Sofghum - 347
Total Bushels Grain Sorghum - 38,300
Gross From Grain Sorghum - $38,300
(No Feed Grain Payments)
. Average Per Acre Produced = 110.37 Bu.

Average Gross Per Acre = $110.37
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B. CASE STUDY FARMS

In addition to the larger sample, four farms with representative
irrigation systems were selected as case studies to obtain more detailed
financial records. These case study farms were used to illustrate an
analysis procedure that individual farmers may use.in budgeting,
making forward cash flow projections and determining return on invest-
ment.

The case study farms were considered representative of well
managed 1rrigation operations in the area by the Farm Management Asso-
ciation fieid_men working with them. The operating costs and investment
incurred by the case study farms were representative of those considered
necessary and adequate for above averade production under irrigation
conditions. In the years studied, the operations produced equal to or
above the average for irrigated crops in their respective counties.

From a costs standpoint, the case study farms are considered represen-
tative with the possible exception of lower than average development
costs; but the average farm in the eleven-county area probably would
not obtain yields as high as were obtéined on the case study farms.
These farms had very detajled cost and return records available.

Two of the case studiés are examples of flood irrigation.

On the basis of observation and cross comparison with the other farms
included in the 1968 and 1969 irrigation study of 28 and 19 farms

respectively; it would appear that these twd farms are representative
of Farm Managemenf Association irrigation farms and what is happening

- with respect to cash flows, Case study number two with flood irri-

~gation and case study number four with sprinkler 1rrggation are on the
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same farm unit. Some similarity of cash flow habits will thus be
observed between these two study units.

A group sampling of farms with center-pivot sprinkler irri-
. gation systems with a meaningful number of representative operation§
was unobtainable from records of Farm Management Association members
in South-Central Kansas. )

The case study approach was used to supply some representative
~ cost and returns data. Data from case study farms number three and
number four are shown in table 59 and table 60, Both of these opera-

tions were in the first year and were in a learning phase.
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1. Development Costs And Equipment Costs For Flood Systems

The case study farms are used to illustrate the expected develop-
ment costs for irrigation in South-Central Kansas. All have relatively
shallow wells.

a. Development Costs

(1) Case Study Number One

This farm has three irrigation wells. One was drilled in 1964
and the other two in 1968. A tail water system was added to the 1964
development in 1968. The water levels are between 20 and 30 feet.
Wells number one and two had Tower development cost per acre because
the operator did his own leveling on the first two. This farmer
purchased dirt moving equipment which is cansidered a development

cost here. The fixed development costs are outlined in table 43 for

each well.



TABLE 43.--CASE STUDY NO. 1 DEVELOPMENT COSTS
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" ‘Date of “'Original Cost Per
Cost Factor- Purchase Cost Acre
(Well number 1)
160 Acres
Well-75 feet & 1-10-64 $1,176 $ 7.35
Gravel Packed
Land Plane 1-10-64 1,528 9,52
(Used own labor and
tractor to level)
Total $2,704 $16.87
(Well number 2)
154 Acres
Well-75 feet &
Gravel Packed 7-4-68 $1,281 $ 8.31
Soil Mover 1-7-68 $1,133 7.36
(Used own labor and
tractors to level)
Total $2,414 $15.67
(Well number 3)
150 Acres
. 1 Well=75 feet 1968 $1,300 $ 8.66
Gravel Packed '
Leveling costs- 1968 7,318 48.78
(Hired a contractor
to level)
Total $8,618 $57.44
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(2) Case Study Number Two

This farm drilled two wells in 1968 to a depth of 47 feet with
the static water level at 10 feet. The pumping capacity of the wells
is 1100 gallon per minute each. Land leveling was hired. It needed
relatively little leveling compared with many potential irrigation

operations in the study area.

TABLE 44.--CASE STUDY NO. 2 DEVELOPMENT COSTS

Cost Factor Date of Original Cost Per
Purchase - Cost L ACre
1. Well-47 feet &
Gravel Packed 7-1968 $1,772 $17.72
2. Land Leveling 6-1968 2,709 : 27.09
Totals $4,481 $44.81

b. Initial Equipment Costs

(1) Case Study Number One

Gated-pipe flood systems are in use on the farm. The wells have
turbine pumps and liquid petroleum fuel motors. Table 45 shows the
initial equipment costs for each of the three wells.

The wide differences that are exhibited on a per acre basis for
both the development and inifia] equipment costs were due to differences

in amount of irrigation pipe used.



TABLE 45.--CASE STUDY NO. 1 INITIAL EQUIPMENT COSTS

na

Cost Factor ' %%%%5%5@ ‘Orég;gfl COférgfr
1. Gear head and 1-10-64 $ 2,108 $ 13.17
Turbine Pump .
2. M & M Motor 1-10-64 1,861 11.63
3. Irrigation Pipe 1-10-64 11,487 71.79
1- 9-65 1,874 n.7n
4. Transet Level 1- 8-67 121 .76
5. Tailwater Pump 1- 6-68 250 ___1.53
Totals $17,701 $110.59
(Well number'Z)
154 Acres
1. Pump and Motor 7- 4-68 $ 2,600 $ 16.88
2. Pipe 7- 4-68 4,442 28.84
3. Fertilizer 1- 4-68 463 __3.00
Total $ 7,505 $ 48,72
{Well number 3)
150 Acres
1. Pump, Motor 1968 $12,504 $ 83.36

and Pipe

(No breakdown available since it is a rented farm and these
figures were known by the operator as a lump sum.)



(2) Case Study Number Two

with surface aluminum pipe.

a rated 15 horsepower each.
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This system has two turbine pumps that can be tied together

TABLE 46.--CASE STUDY NO. 2 INITIAL EQUIPMENT COSTS

They are powered by electric motors with

The wells water 100 acres of land.

(100 acres)

Cost Factor 3335 g:e Orggggfl Céizrgér
1. Pumps 7-68 $1,900 $19.00
2. Pipe & Electric 7-68 2,596 25.96
Motor Convertor
3. Pipe 2-68 2,607 26.07
4, Pipe 6-65 _2,073 _20.73
Total $9;176 $91.76
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c. Total Investment

The total investment in each of the two case study farms are
shown in the tables 47 and 48.

It can be concluded from these data'that flood irrigation
development costs vary greatly. The range in cost in South-Central
Kansas for the four examples cited is from $15.67 to $57.44. Develop-
ment costs will tend to be lower in South-Central Kansas than in
some other areas due to shallower wells. A drilled well in the eleven-
county area cost $16 to $18 per foot when gravel packed. The amount
of land leveling necessary and the well depth are the main cost
variables.

The initial equipment costs varied from $48.72 to $110.59 per
acre in the South-Central Kansas case studies. The major variable cost
between one case study and another is the number of feet of surface
irrigation pipe necessary to water the unit successfully. The pumps
and motors also vary in cost, but tend to have less influence on the
per acre cost than différences in pipe required. The average cost for
a turbine pump for 1000 gallon per minute with a 1ift of 40 feet was
$1600 to $1700 plus a gearhead cost of $1000. These costs are for

equipping fuel power p]ants.'rather than electric.
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(1) Case Study Number One

TABLE 47.--TOTAL INVESTMENT

Cost Factor " Year of Original Cost Per
Purchase Cost Acre
(Well number 1)
160 acres
1s Deve]opmént 1964 $ 2,704 $ 16.87
2. Equipment 1964-68 17,701 110.59
Total $20,405 $127.46
(Well number 2)
154 acres
1. Development 1968 $ 2,414 $ 15.67
2. Equipment 1968 7,505 _48.72
Total $ 9,919 $ 64.39
(Well number 3)
150 acres
1. Development 1968 $ 8,618 $ 57.44
2. Equipment 1968 12,504 __83.36
Total $21,122 $140.80
(2) Case Study Number Two
TABLE 48.--TOTAL INVESTMENT
Cost Factor %%%Eﬁggé Orégggél Coizrgér
1. Development ¥}968 $ 4,481 $ 44.81
2. Equipment 7-1965 9,176 _91.76
Total $13,657 $136.57
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2. Development Costs And Equipment Costs For Sprinkler Systems

a. Development Costs

(1) Case Study Number Three

This farm developed irrigation with a center-pivot sprinkler in
1969 for about 130 acres. The well was 80 feet deep with the static
water standing at 15 feet from the surface. It was on sandy soil with

a few low, poorly drained clay pockets. No land forming has been done

yet.
TABLE 49.--CASE STUDY NO. 3--DEVELQPMENT COSTS--
RICE COUNTY KANSAS--CENTER-PIVOT SPRINKLER SYSTEM
(130 acres)
Cost Date of Original Cost Per
Factor Purchase Cost Acre
1. Well 6-69 $1,320 $10.15

(2) Case Study Farm Number Four

Thfs.fs the same farm from which cdse study number 2 was made.
It was developed for center-pivot sprinkler irrigation in 1970 and is
located adjacent to the flood irrigation field in case study number 2.
The well is rated at 1300 gallon per minute, but pumps 850 gallon per
minute to the sprinkler. It is drilled to a depth of 79 feet. The
development cost information is in table 50. The system waters 130

acres. There was $20.99 per acre spent for leve]jng'on this system.
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TABLE 50.-~CASE STUDY NO. 4--DEVELOPMENT COSTS--

SEDGWICK COUNTY KANSAS--CENTER-PIVOT SPRINKLER

(130 acres)

Cost Factor Date of Original Cost Per
Purchase Cost Acra
1. Well 6-70 $ 1,264 $9.72
2. Leveling 5-70 2,729 _20.99
Total $ 3,993 $30.77
b. Initial Equipment Costs

(1) Case Study Number Three

This system has a 1iquid petroleum power unit and a turbine

pump. It is rated at 900 gallons per minute. The equipment costs are

outlined in table 51.

This farm obtained a used motor and rebuilt it at a savings over

a new engine. The sprinkler system was purchased at about 12% below

[ist price.

TABLE 51.--CASE STUDY NO. 3--INITIAL EQUIPMENT COSTS--

RICE COUNTY KANSAS--CENTER-PIVOT SPRINKLER SYSTEM

- (130 acres)

Cost Factor Date of Original Cost Per
Purchase Cost Acre

1. Pump 6-69 $ 1,780 § 13.69

2. Used Engine 6-69 450 _’ 3.46

3. Rebuild Engine 9-69 1,114 8.56

4. Sprinkler 7-69 16,980 _130.61

Total $20,324 $156.32
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(2) Case Study Number Four

This system is probably the most representative of equipment
costs of the two for the study area.
The engine, pump and sprinkler cost more than did similar items

in case study number three. Prices are still under 1list prices given

by'most dealers.

TABLE 52.--CASE STUDY NO. 4--INITIAL EQUIPMENT COSTS FOR
CENTER-PIVOT SPRINKLER--SEDGWICK COUNTY, KANSAS, 1968

Cost Factor Date of Original Cost Per

_ Purchase Cost . ACre
1. Pump | | 6-70 $ 2,773 - $ 21.33
2. Engine 5-70 2,421 - 18.62
3. Sprinkler 5-70 19,323 - 148.61

Total $24,517 $188.56
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c. Total Investment Costs

These two case studies had costs of $10.15 and $30.?1 per acre |

for development and $156.32 and $188.56 per acre for initial equip-

ment costs, respectively. Costs differed dependent upon well depths

and the price of the equipment chosen. These costs are shown in

table 53 and table 54.

(1) Case Study Number Three

TABLE 53.--TOTAL INVESTMENT COSTS

(130 acres)
Cost Factor Date of Original Cost Per
Purchase Cost Acre
1. Development 1968 $ 1,320 $ 10.15
2. Equipment 1969 20,324 156.32
Total $21,644 $166.47
(2) Case Study Number Four
TABLE 54.--TOTAL INVESTMENT COSTS
(130 acres)
Cost Factor Date of Original Cost Per
Purchase Cost Acre
1. Development . 1970 ‘$ 3,992 $ 30.71
2. Equipment 1970 24,517 188.56
Total $28,510 $219.27
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2. Annual Costs And Returns From Case Study Farms

Individual cost and return analysis on an annual basis was
done for each of the flood irrigation case farm examples for 1968 and
'1969. Similar analysis was done for the flood irrigation case farms
for 1970. A comparison of costs for all crops and irrigated crops only
is given for each case study farm. The returns reported are for irri-
~gation production only on the farms. A correction for custom work done
of f farm is made. The total custom work payment to the farm and to
the irrigation enterprise is reduced by ten percent to reflect the
operators labor cost.

a. Flood Irrigation Case Studies

(1) Case Study Number One

Table 55 shows the 1968 costs and returns and table 56 gives the
1969 cost and returns data for case study farm number one. The net
of $36.08 per acre for 1968 and $64.43 per acre for 1969 reflects a
combination of lower annual costs and higher production for 1969
over 1968. The net income is a residual figure to pay operator labor,
management, and land a return. The return for operator labor, manage-
ment and land in 1968 was below the amount that would generally be
considered adequate for the fime and investment involved. The $36.08
net return per acre in 1968 would have given a return of four percent
on $400 land and about $2.60 per hour of labor. In ;on;rast a six per-
cént return to $400 land could have been paid in 1969 plus $4;04 pef
hour of labor, A labor requirement of ten hours per'aéfg is used for

both years.
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TABLE 55.--ANNUAL COST AND RETURN ANALYSIS

FOR CASE STUDY NO. 1, 1968

IRRIGATED
COSTS ALL CROPS TOTAL PER ACRE
Variable Costs
1. Hired Labor $ 3,639 $ 3,371 $10.03
2. Fertilizer and Lime 10,260 5,039 14.99
3. Seed and Crop Expense 4,486 4,460 13.27
4. General Utilities 200 -—— -——
5. Dues and Fees 175 4 .02
6. Fuel and Qi1 for Pumping = --=--- 183 .54
7. Fuel and 0il for
Other Machinery 2,600 1,422 4.23
8. Auto Share 400 -—— -——
9, Machinery Repair 3,700 408 1.21
10. Machine Hire 8,798 3,795 11.29
11. Home Raised Seed 567 -——- ———-
Total Variable Costs § 34,825 8,682 $55.60
[
Fixed Costs
12. Machinery Depreciation $ 11,303 $ 7,000 $20.83
13. Insurance and Taxes 944 190 .56
14, Crop Building Costs 569 169 .50
15. Interest on Investment
A1l Machinery 3,197 1,738 5.18
Total Fixed Costs $ 16,013 § 9,097 $27.07
16. Custom Work Correction (-1,742) (-1,742) (-5.17)
TOTAL $ 49,096 $26,037 $77 .50
GROSS ACRES BUSHELS PER ACRE GROSS = 38,162
Corn 20,799 196 113.5 EXP. = 26,037
Milo 3,511 42 90.2 NET = 12,125
Soybeans 944 20 20.8
Silage 9,608 78.2 20 GROSS PER ACRE = $113.58
Payments 3,308 = $ 36.08

38,162 336

___NET PER ACRE



122

TABLE 56.--ANNUAL COST AND RETURN ANALYSIS

FOR CASE STUDY NO. 1, 1969 .

7333
- NET = $21,454 o

IRRIGATED
COSTS ALL CROPS TOTAL PER ACRE
Variable Costs
1. Hired Labor $ 2,375 $ 1,159 $ 3.48
2. Fertilizer and Lime 8,319 6,175 18.54
3. Seed and Crop Expense 5,650 4,136 12.42
4. General Utilities 346 20 .06
5. Dues and Fees 157 60 .18
6. Fuel and 0i1 for Pumping 3,159 412 1.24
7. Fuel and 0i1 for For
Other Machinery Both 1,102 3.31
8. Auto Share ——— ———— ——-
9. Machinery Repair 3,862 1,800 5.40
10. Machine Hire 6,116 2,316 . 6.95
11. Home Raised Seed 910 ———- ———
Total Variable Costs $30,894 $17,180 51.59
Fixed Costs
i2. Machinery Depreciation $16,401 '$ 7,165 $21.51
- 13. Insurance 717 ~——- ————
14. Crop Building Costs -—— ~—— ———-
15. Interest on Investment
A1l Machinery ——— 2,260 6.79
Total Fixed Costs $17,118 $ 9,425 $28.30
16. Custom Work Correction (-1,940) (-1,400) (-4.20)
TOTAL $46,072 $25,205 $75.69
PRODUCTION ACRES TOTAL YIELD AV. YIELD VALUE
Corn Grain 216 24,788 Bu. 114 27,267
Silage Corn 117 1,638 14T 13,104
Feed Grain Pmt. e 6,288
TOTAL GROSS  $46,659

GROSS PER ACRE = $140.12
NET PER ACRE $ 64.43
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(2) Case Study Number Two

Annual costs and returns for case study number two for 1968 and 1969
are reviewed in table 57 and table 58. The costs per acre on this irri-
gation unit were $109.66 in 1968 and $98.27 in 1969. This unit was small-
er than case study number one. Number two had costs per acre that were
higher than the $77.49 per acre in 1968 and $75.69 per acre in 1969 for
case study number one. Case study number two had much higher produc-
tion and in turn a higher gross and net per acre.

The net of $30.50 per acre for 1968 for case study number two
~gave a fouf perceht return to $400 land and $1.45 per hour of operator
labor in 1968. The $77.i0 net per acre in 1969 gave a six percent t
return to $400 acre land and $5.37 per hour of operator labor when
both years are combined. This gives a very competitive return to
these two factors in light of other studies of both irrigation and dry-

land farming by thé author and others in the eleven-county area.
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TABLE 57 .~~ANNUAL COST AND RETURN

ANALYSIS FOR CASE STUDY NO. 2

1968
IRRIGATED
COSTS ALL CROPS TOTAL PER ACRE
Variable Costs
1. Hired Labor $ 2,903 $ 920 $ 9.20
2. Fertilizer and Lime 6,905 2,879 28.79
3. Seed and Crop Expense 2,212 251 2:51
4, General Utilities 354 15 .15
5. Dues and Fees 190 -—— ———
6. Fuel and 071 for Pumping == 187 1.97
7. Fuel and 0il1 for
Other Machinery 1,352 390 3.90
8. Auto Share 395 130 1.30
9. Machinery Repair 2,693 890 8.90
10. Machine Hire (Leveling) 3,646 2,709 27.09
11. Home Raised Seed 550 -—— -——
Total Variable Costs $21,200 $8,381 § 83.81
Fixed Costs
12. Machinery Depreciation $ 5,985 $2,000 $ 20.00
13. Insurance 452 -—- ———-
14, Crop Building Costs -—— ——-- -——-
15. Interest on Investment
A1l Machinery ' 1,982 585 5.85
Total Fixed Costs $ 8,419 $2,585 § 25.85
16. Custom Work Correction -—— -—-- ———
TOTAL $29,619 $10,966 $109.66
GRQSS ACRES - BUSHELS PER ACRE
Corn 51#,610 100 154 _
GROSS = 14,016 GROSS PER ACRE = $140.16
EXP. = 10,966 NET PER ACRE - = $ 30.50
NET = 3,050
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TABLE 58.--ANNUAL COST AND RETURN
ANALYSIS FOR CASE STUDY NO. 2

1969
IRRIGATED
COSTS 7 ALL CROPS TOTAL PER ACRE
Variable Costs
1. Hired Labor (Was not $ 630 $ 6.30
2. Fertilizer and Lime available) 2,024 20.24
3. Seed and Crop Expense 1,471 14.71
4. General Utilities ) 20 .20
5. Dues and Fees ——— ————
6. Fuel and Qi1 for Pumping 210 2.10
7. Fuel and 0i1 for Other
Machinery 271 2.71
8. Auto Share -——- ————
9. Machinery Repair 519 : 5.19
10. Machine Hire 632 6.32 -
11. Home Raised Seed —-— -——-
Total Variable Costs 7 $5,777 $57.77
Fixed Costs
12. Machinery Depreciation $2,900 $29.00
13. Insurance 150 1.50
14. Crop Building Costs ' : 100 1.00
15. Interest on Investment- '
A1l Machinery 900 9.00
Total Fixed Costs $4,050 $40.50
16. Custom Work Correction -—-- ————
TOTAL $9,827 $98.27
PRODUCTION ACRES TOTAL YIELD AV. YIELD. VALUE
Corn 100 14,664 (15% . 146.4 $17,597
Moisture) GROSS PER ACRE = $175.97
GROSS = $17,597 NET PER ACRE = § 77.70
EXPENSE = 9,827 ' -
NET = 7,770
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b. Center-Pivot Irrigation Case Studies

(1) Case Study Number Three

Table 59 shows the 1970 costs and returns data for case study farm
number three. The gross per crop acre of $108.20 was the lowest of any
of the case farm examples. This was due to a slightly Tower than average
bushels per acre of irrigated grain sorghum and the fact that grain
sorghum was a lower value crop than corn in the South-Central Kansas
area. The net income per acre of $26.75 for land, operator labor and
management was lower than any of the other case study farms except
farm number one in 1968 which was $25.72.

Case study farm number three is in a learning period which
probably accounts for the lower than desired net income per acre.

The land on this farm was purchased before irrigation develop-
ment in 1969 at a cost of $362 per acre. A four percent annual return
on this land equals $14.48. Using the labor requirement cited for
the Clinton Roldeman farm of 5.85 hours per acre the return to operator's
labor and management equals $11.24 or $1.92 per hour. This farm was
rented on the basis of a one-third crop share to the owner. The land-
lord share was $32.78 per acre. The operator after his total costs
lost $6.03 per acre and received nothing for his labor. His lack of

irrigation experience probably hurt his profits.
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TABLE 59.--ANNUAL CQST AND RETURN
ANALYSIS FOR STUDY NO. 3, 19702

IRRIGATED
COSTS TOTAL PER ACRE
Variable Costs
1. Hired Labor $ 20 $ .15
2. Fertilizer & Lime 2,409 18.53
3. Seed & Crop Expense 2,891 22.24
4, General Utilities 25 19
5. Dues & Fees 40 .31
6. Fuel & 0il1 for Pumping : 736 5.66
7. Fuel & 0il for Other Machinery -——— ———
8. Auto Share 63 .48
9. Machinery Repair 98 S |
10. Machine Hire 94 ol e
11. Home Raised Seed -—- -~
Total Variable Costs $ 6,376 $49.03
Fixed Costs
12. Machinery Depreciation $ 2,633 $20.25
13. Insurance ——— ————
14. Crop Building Costs ———— ----
15. Interest on Investment-Al1l Machinery 1,579 12.15
Total Fixed Costs $ 4,212 $32.40
16. Custom Work (Minus) -—- -——-
TOTAL $10,588 $871.43
PRODUCTION ACRES TOTAL YIELD AV. YIELD VALUE
Grain Sorghum 130 12,090 Bu. 93 Bu. $13,299
Rye Pasture (130) (double crop) 765
130 TOTAL GROSS = $74,066
GROSS PER ACRE = $108.20
NET PER ACRE = § 26.77

aAll crops were irrigated.
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b. Case Study Numbér Four

Table 60 shows the 1970 costs and returns data for case study
farm number four. The gross per acre of $167.12 in IQZU was next to
the highest of all the case study operations for 1968, 1969 and 1970.
This seemed to be due to a high yieid of corn with a relatively good
price per bushel.

~ The net of $57.60 per acre was very competitive with the other
case farm examples studied. The land was valued at $400 per ac;e.
At a four percent annual return the net for land equals $16.

This left $41.60 per acre for labor and management. Using
the Clinton Holdeman 5.85 hours per acre irrigated standard there
is a return of $7.11 per hour of labor.

The corn produced on case study farm number four sold for §$1.41
per bushel compared to $1.10 per bushel for the milo on case study
farm number three. A combination of more irrigation management experi-
ence, a higher-value crop, and higher production per acre on case study
farm number four resulted in a better return. This was true even
though the total costs per acre were $109.40 for case study number
four and $81.45 for case study number three. These costs are before
return to land and operator labor is computed. The two case study
farms will be discussed in greater detail in cash flow analysis in

the next section of the report.
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TABLE 60.--ANNUAL COST AND RETURN

aAl11 crops were irrigated.

ANALYSIS FOR STUDY NO. 4, 19704
IRRIGATED
COST TOTAL PER ACRE
Variable Costs
1. Hired Labor $ =--- —
2. Fertilizer & Lime 2,674 20.57
3. Seed & Crop Expense 1,994 15.34
4., General Utilities ~——— e
5. Dues & Fees S i
6. Fuel & Qi1 for Pumping 841 6.47
7. Fuel & 0il for Qther Machinery -——- -——-
8. Auto Share e ——
9. Machinery Repair 482 3.71
10. Machine Hire 2,794 21.49
11. Home Raised Seed H— ————
Total Variable Costs $ 8,785 $ 67.58
Fixed Costs
12. Machinery Depreciation $ 3,391 $ 26.11
13. Insurance 15

14. Crop Building Costs -——— -——-
15. Interest on Investment-All Machinery 2,035 15.65
Total Fixed Costs § 9,441 $ 47.84

16. Custom Work Correction -—— ----
TOTAL $14,226 $109.42
PRODUCTION ACRES TOTAL YIELD AV. YIELD VALUES
Corn 130 16,277 Bu. 125.2 Bu. $21,726
TOTAL GROSS = $21,726
NET = $7,500 GROSS PER ACRE = $167.12

E = $57.70

NET PER ACR



CHAPTER 1V

CASH FLOW APPROACH TO DETERMINING CAPITAL
NEEDS AND PAYBACK POSSIBILITIES

"Production by the farm firm does not take place under
the conditions of riskless choice in a static environment.
Production takes place in a dynamic setting. 'Without dynamic
changes the firm would disappear as a planning and adminis-
trative unit in production. A1l that would be needed would
be technical plants, each carrying on production according
to the pattern of the past, repeating and re-repeating what
they had done before. We conclude that what we know as'the
firm is the product of dynamic conditions and it is to be
examined in terms of a dynamic setting.'8V

Perfect knowledge in agricultural production is rarely
available in the real world. This fact points to the need to
consider risk and uncertainty in the planning of production.
The need for management appears in situations involving change
and ignorance. Uncertainty gives rise to the need for a
different framework for decision making and resource admin-
istration than does risk or certainty. The problems asso-
ciated with uncertainty give rise to the need for an effective
information system. The goal of any information system is to
move management aspects of a business firm from the range of
uncertainty to the range of risk or certainty.

The mental structure of a decision maker consists of
three broad divisions: his memories of past events, his
knowledge of present states, and his expectations of future
events and states.82/

The knowledge of the present and the expectations of
the future must be derived from information and memories of
the past. The knowledge of present states is greatly

affected by the degree of perfection of the information system.83/

81/ Schultz, T. W., "Theory of the Firm and Farm Management Research",
Journal of Farm Economics, Vol. 21, 1939, p. 576. L vow o me F

82/ Boulding, Kenneth E., The Skills of an Econamisf; biark, Irwin
and Co., Ltd., Toronto, 1958, p.91.

83/  John R. Schlender, An Information System For Financial Management
of Thé Farm Business, unpublished paper, Cooperative Extension Service,
Kansas Sstate University, 1970, p. 2.
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Irrigation development costs and operating capital requirements
for irrigation are high as has been indicated. Thus, there is a need
for an information system that allows a thorough and adequate analysis
of the use of capital involved in irrigation development and operation.

“In the rather normal situation, the irrigated land must
about pay its way from year to year. That is, the operator
does not have another source of funds to carry this land until
the investment is repaid. He is then, of necessity, concerned
with annual cash costs--including annual principal and interest
payments on borrowed capital. How many dollars will come in,
and how many dollars must go out of the bank account each year?84/

An appropriate information system may consist of several traditional
accounting techniques and some not so traditional to a good record system
for the farmer. The information system the farmer chooses will be
affected by income tax requirements, available data, data analysis that
the farmer is academically capable of handling, the time he has avail-
able to devote to the system, the cost in dollars, the answer he expects
to receive, and probably above all what his credit source 'strongly
encourages' him to use and furnish.

The term cash flow has been used several times in the paper already.
The cash flow statement for a farm operation is a record in the past,
or a projection of future, inflow and outflow of funds from the business

over a stated period of time.

"A cash flow statement records all of the cash trans-
actions that occur in the business. The sources of cash (in-
come) must equal the uses for cash (expense} in any given
length of time, usually a month or a year. e

84/ Wilton Thomas, The Economics of Irrigation, unpublished paper used
for Cooperative Extension Service, Kansas State University, Manhattan,
Kansas, 1970, p. 3.
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The cash flow statement combines elements of both the
profit-and-loss statement and the balance sheet. Yet, differ-
ances exist between all three of these accounting statements.
For example, investment in a tractor is a cash transaction that
is recorded as the use of cash in the cash flow. The profit-and-
loss statement reflects only the depreciation of the tractor.

On the balance sheet, the tractor shows up as an asset. If
borrowed money is used to purchase the tractor, then the bal-
ance sheet records the loan as a 1iability. When the loan is
repaid, the 1jability is removed from the balance sheet. The
cash flow does not show the net income generated by the business
operation.

The cash flow statement presents all financial trans-
actions in one report. All farm income and expenses, nonfarm
business affairs, loans, debt repayments, and personal with-
drawals for household spending can be summarized in the cash
flow. Therefore, the cash flow can reflect an overall picture
of the actual operations of the business. Not only does the
cash flow present a past record of the financial transactions,
but can be useful in planning future borrowing needs.

The cash flow does not have to cover the whole farm and
family financial transactions, but can be set forth for individ-
ual enterprises. That is, the cash flow can summarize cash
expenses and jncome in regards to a specific enterprise, say
beef cattle.

As with all record statement, their importance depends
primarily on whether or not they are used in the planning
operations of the business. Therefore, the importance of the
actual cash flow increases if it is used in conjunction with
a projected cash flow. The projected cash flow is an estimate
of next year's income and expenses generated by the business.
This projected cash flow or budget can be set forth for the
total business or some portion of the operation.

A monthly or enterprise breakdown of the projected cash
flow will pinpoint the time when there is need to borrow and
when the loan can be repaid. Thus, the manager is forced to
plan the farm operation while at the same time communicate the
plans to a lender in a way that helps him readily understand
the credit problems. In addition, any differences between the
actual and projected cash flow can be used as a guide in the
decision-making process. 3 .

The managerial significance of cash flows is wrapped up
in the projections made-~the planned sources of and uses for
cash--and, with the help of a good record system, the financial
control available by checking the actual progress against the
projected plans. As with any record statement, their importance



133

is directly related to their use."85/

An annual cash flow sheet can be completed for the farm business
or any sector of it without borrowed capital and with borrowed capital.
These should help in deciding whether borrowed money will contribute
more to the business than its cost. If capital flow analysis is com-
pleted for each of several different amounts of borrowed capital, the
most profitable level of use of borrowed funds can be estimated within

a narrower range than if a hunch or only an emotional approach were

used.

"There is a tendency to want to say that the cash flow
statement is a new tool in financial management. Cash flow
statements are not new. They are probably about as old as the
profession of bookkeeping.

Earlier accounting statements were actually primarily a
record of the movement of cash in the business. While they did
give a good picture of the movement of dollars, they did not
measure the profitability of the overall investment of the
business. So, accrual accounting was developed to overcome the
lTimitations of cash movements as indicators of business per-
formance. Accrual accounting means that changes in inventory
at the beginning and end of an accounting period are accounted
for and depreciation charges are considered for investments
covering more than the accounting period.

Now there are good reasons for reversing the accrual
process to determine the amount of cash generated by operations.
Accounting reports of past cash flow may reveal a good deal
about the financial problems and policies of a business. Fore-
casts of cash flows and cash budgets are useful managerial
planning tools. The measurement of past and future flows from
all sources, including operations, provides valuable financial
information."86/

85/ Larry N. Langmeier, The Cash Flow Statement - fts'Use, Extension
Economics Kansas Farm Business Information, Kansas State University,
Manhattan, Kansas, January 6, 1971, p. 1-2.

86/ John R. Schlender, The Cash Flow Statement Used as a Management -
Tool, unpublished paper used at May 1970 Agent Training School, Kansas
State University, Manhattan, Kansas, p.l.
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“Many of the dolTar items that go into a cash flow
statement and an income statement are the same, There is
a definite philosophic difference between the two statements,
however. It can best be illustrated by the way a large
capital purchase, (such as an irrigation well)} is handled
on the two statements. On a cash flow the total amount of
the purchase price appears if it was paid for in one lump sum.
If it was purchased on a contract, the payments (including
interest and principal) appear on the cash flow. By con-
trast, on an income statement only some prescribed depreci-
ation figure appears and will continue to appear on later
income statement until the machine is fully depreciated.
Another major difference is that increases and decreases in
inventory are a part of an income statement but they are not
a part of a cash flow statement.

Why are cash flow statements more impartant in agri-
culture accounting today than they once were? Among the

_reasons are;

1. The use of the computer has aroused interest in them.
It is one of the reports that can be easily made with
a computer accounting system.

2. A larger proportion of inputs have a cash cost rather
than being farm produced.

3. Farm businesses are larger and larger quantities of
capjtal are required.

4. Higher interest rates have increased the cost of
capital and consequently have increased the flow of
cash.

The cash flow statement records all financial trans-
actions in one report. All farm income and expenses, nonfarm
business affairs, loans, debt payments, and personal with-
drawals or household spending can be summarized in the cash
flow. In this respect, most farm businesses are different
than other businesses. The farm and family in most cases
reach into the same bank account. Thus, the cash flow must
include family 'dollars in and dollars out'."87/

Cash flow statements have been an-essential tool in
industry for a long time. As farm businesses grow and as
larger quantities of cash are needed in their operation,
cash flow statements will also become more of an essential

&/

Ibid., p. 2.
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tool in the management of farm businesses."88/

Farmers need to understand how to fill out cash flow statements
for business analysis purposes and lenders have to be able to interpret
them when there is need for large amounts of borrowed funds.

Prospective cash flows cannot be determined with certainty.
Uncertainty inherent in capital budgeting can be analyzed with the
use of probability theory. The expected cost of risk and the cost of
insurance against risk can be calculated if enough experience and

information is available. 0Oakford in Capital Budgeting pursues this

subject to great length.89/ This tool of economic theory may be more
helpful in the future, but with the many variables involved in irri-
gation development jt is doubtful if information available is accu-
rate enough or in enough volume to narrow the probability ranges of
success to a fine tuned yes or no answer or a given percentage chance.
Within a fairly wide band of percentage chance and without an excess-
ively close margin of returns over cost, Qakford's technique has some
merit.

"Prospective present worth of a cash flow series is a
random variable. Faced with a choice between two prospective
cash flow series, the decision makers who are sure of making
a long sequence of decisions would be well advised to select
the alternative that has the greatest present worth., To
assure that the long sequence of decisions will not be pre-

maturely curtailed, the decision maker should not accept a
proposal if it carries an unacceptable risk ofAyuin.“gﬂy

88/ Ibid., p. 3.

89/ Robert V. Oakford, Capital Budgeting, Ronald Press Co., New York,
New York, 1870, p. 210.

90/ Ibid., p. 231.
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Bonnett illustrates in diagram 2 a more realistic cash flow
expectation for capital investments compared to the way many people
view them. He contends that when a proposed capifa] investment is
planned that there is a natural tendency to base a future expectation
upon past experience. Future costs tend to be higher than the past
due to infTatiop and constant pressure on non-capital inputs. Gross
earnings in the 1qng'run tend to be over-estimated because later
capital inputs tend to be more efficient and put pressure upon older
less efficient but still functional capital items. In the short run,
there is a tendency of under-estimating gross margins because of
unexpected "Tearning benefits"g]/ which at least helps offset the
unexpected rising costs and new technology for a few years before an
actual loss takes place.

"Cash flow is the only method known which allows us to lend
more on the basis of a man's ability to produce rather than on his
collateral, as we have traditionally done," says Joseph Henderson of
the Continental I11inois National Bank and Trust Company.92/

e

"There is no way to adequately clock the rate of our
customers expansion, whether it be too slow or too fast, other
than through cash flow. Cash flow is the only way to be
reasonably confident ahead of time that future plans will work
and the only way that we as lenders can know ahead of time
how much our borrowers need, when he will need it, and how

he can repay."93/

91/ John E. Bonnett, Remarks, 18th National Agricultural Credit
Conference of the American Bankers Association, Hotel Fort Des Moines,
Des Moines, Iowa, November 19, 1969, p. 6.

92/  Loc. cit., Henderson, p. 6.

93/  Ibid., p. 5.
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Cash flow analysis is a planning tool that allows:
1. Credit lines to be found ahead of time.
2. Repayment timed to fit sales.

3. Orderly credit extensions and advancement throughout the
planned period.

4. Paying interest only when actually needed and used.

"In recent years loan organizations are demonstrating
more understanding of irrigation financing requirements. How-
ever, there is still some difficulty in financing according
to needs. In the irrigation development loan, flexibility is
a desirable feature. Landowners should shop for the best irri-

~gation loan just as they might to finance a house or car.
Penalties for early loan payment or refinancing should be
studied or compared. Both the irrigator and the financer need
to fully anticipate, not only the irrigation system capital
investment requirements, but also the operation finances as
related to irrigation farming. Many new irrigators find that
after financing the capital investment for the irrigation
system, they lack sufficient credit to operate profitably.

Irrigation-related costs, including increased fertilizer
and disease control measures, should be anticipated in addition
to the initial system. Such costs might also include the fi-
ancing of additional animal units so as to utilize full forage
irrigation potential. Most irrigation loans are made through
1ife insurance companies, bankers, PCA, or FLB offices, .and
FHA."94/

344 Robert B. Duffin, Planning For Irrigation, Science Serving Agri-
culture series, Oklahoma University Extension Service, Stillwater,
Oklahoma, No. 1202, July 1968, p. 1.
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CHAPTER V
FINANCIAL ANALYSIS OF CASE STUDY FARMS

A financial analysis and cash flow analysis of each of foﬁr case
study farms in South-Central Kansas before and after irrigation develop-
ment will be made. This will help to show the short term effects of |
irrigation development on family living income, debt creation and re-
tirement and payback on investment.

Cash flow statements for case study farms have been prepared
for each year by months for each Tarm since irrigation development
began. Only the direct effects on the inflow and outflow of cash
connected with the development of irrigation on the farm will be con-
sidered. The effects of other enterprises on the farms cash flow has
been generally disregarded. Each case study farm had dryland enter-
prises and number 1 and number 3 have livestock enterprises. These
enterprises' cash flow effects were not shown on the cash flow sheets.
Where certain expenses or receipts were due jointly to the irrigation
enterprise and another enterprise on the farm an a]ldcation is qade to
the cash flow sheet on the basis of percentage of use or percentage of
production. In the total aggregate of the yearly cash flow these
allocations which might be subject to the bias of the allocator are of
- minimum consequence. All cash flow figures were taken directly from
the case study Farm Management Associatioﬁ_éccouﬁ% books and rounded
to the nearest dollar.

Many factors affect the cash flow habits of an irrigation farm.
Production, mﬁchinery on hand for dryland, amount of family living
that must be faken out, spending habits of the manager, loan limits,

139
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“available internal capital and how the production is marketed (cash
crop or livestock); all are reflected in the cash flow picture.

A. CASE STUDY NUMBER ONE

1. Whole Farm Financial Analysis of Flood Irrigation System

The finéncial position of the farm can affect the cash flow.
Case study farm number one had a nef worth drop from 1964 to 1967
of nearly 50 percent or a total of nearly $19,000 due to heavy depre-
ciation, relatively low returns compared to cash outflow in the learn-
ing years of irrigation, and poor cattle prices. From 1967 to 1970
the net worth has grown from $19,500 to $42,000. Total assets in 1964
were $94,500 and in 1970 they were $226,000. Liabilities increased
from $56,500 to $184,000 in the same period. Most of this debt growth
was due to the expansion into irrigation and the expansion of the
cattle feeding operation. Table 62 shows the financial positionrand
some other analysis characteristics of the farm. M;chinery is valued

at depreciated values on January 1. All other assets are at market

u

values.

It might be noted that the gross and net income is expressed in
accrual terms to allow for changes in year-end inventories. There has
been a steady increase in grbss income per crop acre as more irrigation
is developed on the farm. The cost per crop acre has moved upward every
year_ex;ept 1969 when it dropped substantially from the_p;gvious high
of $49.56: Théﬁ1§§9 drop was due primarily to less débreciation of
machinery an&%é:iower fertilizer cost per acre. The cost to obtain $100
gross has trended 'downward as the farm grew in size and efficiency since

1965. It should be noted that generally due to the greater purchased
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inputs under irrigation over dryland that the relatively low cost of
$69.91 reached in 1964 to obtain $100 gross income has not been

reached since irrigation was introduced to the farm.

It should be noted that inventories of unsold crops are not

added to the cash flow statements, but only the financial analysis

statements.
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OF CASE STUDY FARM NO. 1

1964 1965
ASSETS  LIABILITIES TOTAL ASSETS LIABILITIES TOTAL
y et Al
Livestock 45,934 22,436
Crops & Supp. 3,083 2,865
Machinery 20,706 49,324
Cash & Account
Receivable 24,821 18,290
Land & Building  ===e>- =m====-
Short Term Notes 18,222 19,048
Intermediate Term
Notes A 38,178 49,575
Long Term Notes
Net Worth 38,144 24,192
Livestock
Income 37,680 26,481
Crop Income 20,759 21,825
Total 58,449 48,306
Irr. Expense 1,383 11,178
Total Expense 36,360 31,616
Irr. Capital '
Purchases 22,727 o 3,748
Total Depreciation 4,505 : 6,675
Net Income For Labor,
Land Equity and
Management 17,584 10,002
Total Crop Acres 769 786
Total (partly)?@
Irr. Acres 600
No. Men 2.0 2.5
Man Work Days 561 612
Man Work Days
Irrigation . m=ewe= 134
Gross Crop Value/
Acre 31.96 40.60
Total Crop Cost
Per Acre 15.80 26.64
Total Exp. Per
$100 Gross 69.91 79.26

aThe first two years irrigation was developed the land was watered

whereever the water would run and as often as possible.
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TABLE 62.--WHOLE FARM FINANCIAL SUMMARY

OF CASE STUDY FARM NO. 1

(Cont.)
1966 1967
ASSETS LIABILITIES TOTAL ASSETS LIABILITIES TOTAL
Livestock 51,640 87,421
Crops & Supp. 5,549 17,706
Machinery 47,398 58,115
~ Cash & Accounts
Receivable 9,884 205
Land & Bldg. @ ===>- eea=-
Short Term Notes 46,972 80,195
Intermediate
Term Notes 46,637 63,786
Long Term Notes
Net Worth 20,862 19,466
Livestock Income 48,104 71,456
Crop Income 46,297 29,782
Total 94,401 101,237
Irr. Expense 10,524 11,308
Total Expense 61,592 69,480
Irr. Capital
Purchases 4,086 -3,820
Total Depreciation 12,402 9,131
Net Income For Labor,
Land Equity and
Management 20,407 22,625
Total Crop Acres 944 944
Total Irr. Acres (partly)711 105
No. Men 2.5 2.4
Man Work Days 892 775
Man Work Days
Irrigation 398 183
Gross Crop Value/
Acre 64.70 59.23
Total Crop Cost
Per Acre 33.72 35.50
Total Exp. Per
$100 Gross 78.38

77.65
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OF CASE STUDY FARM NO. 1

(Cont.)

1968 1969
ASSETS  LIABILITIES TOTAL ASSETS  LIABILITIES TOTAL
Livestock 53,371 75,013
Crops & Supp. 21,570 12,662
Machinery 58,298 63,177
Cash & Accounts
Receivable 1,715 9,190
Land & Building
Short Term Notes 51,252 65,517
Intermediate Term
Notes 51,107 56,936
Long Term Notes
Net Worth 32,541 37,589
Livestock Income 56,593 77,867
Crop Income 52,564 55,088
Total 109,157 132,955
Irr. Expense 18,145 25/ 082
Total Expense 68,352 80,980
Irr. Capital
Purchases 15,092 9,803
Total Depreciation 14,343 17,417
Net Income For Labor,
Land Equity and
Management 26,462 34,557
Total Crop Acres 996 1,079
Total Irr. Acres 236 333
No. Men 3.0 2.5
Man Work Days
Irrigation 296 411
Total Man Work Days 896 1,026
Gross Crop Value/
Acre 66.27 73.69
Total Crop Cost
Per Acre 45,86 34.65
Total Exp. Per
$100 Gross 75.75 74.00
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TABLE 62.--WHOLE FARM FINANCIAL SUMMARY
OF CASE STUDY NO. 1

(cont.)
1970

ASSETS LIABILITIES TOTAL
Livestock _ 115,884
Crops & Supp. - 32,562
Machinery 72,736
Cash and Accounts

Receivable 4,699 £

Land & Building
Short Term Notes 121,480
Intermediate Term Notes 62,320
Long Term Notes :
Net Worth 42,081
Livestock Income
Crop Income
Irr. Expense 30,105

Total Expense .
Irr. Capital Purchases 8,390
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2. Cash Flow Case Study Number One

This is a partnership with a sizeable livestock project. In
the cash flow only the actual irrigation costs and returns have been
considered. If home raised products were fed to livestock, the inflow
of cash for the feed is not shown until the livestock is sold. At
that time current cash market prices are used for the feed so that any
gain or loss from feeding is reflected in the livestock enterprise and
not the irrigation. Internally generated funds coming from other enter-
prises in the farm rather than irrigation are shown under the heading,
'"OTHER FARM INCOME - NOT FARM IRRIGATION OPERATION'. Cash withdrawals
from the irrigation enterprise could be taken anytime the heading,
"CASH BALANCE, END OF PERIQD' is a positive amount. This was not done
in these studies during the year, but 100% was withdrawn at the end
of each year. 'CASH BALANCE END OF PERIOD' is not carried from one
year to the next, so after the year 1966 'OTHER FARM INCOME - NOT
FARM IRRIGATION OPERATION' could actually have been derived from the
previous year's irrigation operations. This was done to illustrate
the annual cash flow effects of irrigation.

In 1964, no production was taken from irrigated land. Actual
watering began in 1965 when 689 acres out of 786 crop acres were at
least partly irrigated. Full irrigation on 96 acres of silage took
place. Costs and returns for the entire 689 acres were included in
the cash flow study for 1965,

In 1964 $20,949 was spent on irrigation development that was
self-generated money from the partners. An additional $3,161 was

borrowed from the local bank. No family living was derived from the
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irrigation project since there was no production the first year.

Production sales from irrigation in 1965 totaled $16,879.

Total outflow of cash was $18,644 including $3,718 family living
withdrawals. A Production CTredit Loan of $2,280 was taken by the

farm to increase the cash inflow during the year. None of the 1964
bank loans were payed off in 1965. There was $515 available from cash
irrigation sales, borrowed PCA cash minus cash outflow to apply to
repayment of the $20,949 self-generated development money needed in
1964.

In 1966 there was an inflow of $37,315 from irrigation sales
plus $3,632 income from other enterprises or from the previous years
irrigation sales. The inflow not counting loans surpassed outflow.
The outflow for 1966 was $29,618 including $9,001 family living costs.
There was $3,680 additional PCA loans and loans from one of the part-
ners added during 1966 to the total debt by.the partnership for irri-
gation operations. The 1966 net effect of the inflow plus loans
minus outflow left $15,009 cash on balance January 1, 1967. This
money was available for future irrigation operation and development
and for other farm enterprises.

In 1967 irrigation sales totaled $21,901. Another $9,694 was
added to the inflow of cash to the farm irrigation operation. This
came from other enterprises or from irrigation sales in 1966. The
outflow of cash for irrigation was $15,128. Another $12,187 family
Tiving withdrawals was added to this outflow of cash to total $27,315.
Net loan position for the year was a $4,280 reduction of debt from

the beginning of the year: There was no cash balance for irrigation
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at the end of the year.
Irrigation sales in 1968 totaled $46,392. Other inflow of cash

of $9,555 brought the total inflow of cash for 1968 to $55,947. Total
outflow for operations, capital purchases and family Tiving was $45,452.
Debt decreased by $2,481 during 1968. A $7,654 cash balance was on
hand for irrigation at the end of 1968.

In 1969 irrigation sales totaled $27,445. Non-irrigation cash
generation of $5,370 was provided to help pay outflow demands. Total
outflow was $45,915 for operation, capital purchases, and family living.
Debt was increased by $13,100 from January 1, 1969 to December 31,1969
for the irrigation enterprise. Again, there was no cash balance avail-
able at the end of the year.

Irrigation sales of $49,440 occurred in 1970. Another $8,394
inflow of cash was added from other enterprises to bring the total non-
lToan inflow to $57,834. Outflow of cash for 1970 was $57,174. This
included debt reduction of $650 during the year of 1970. .

Tables 63 to 69 give a monthly cash flow for 1964 to 1970 for
case study farm number 1. It might be noted that this farm has never
been out of debt on its irrigation enterprise. It had $14,450 debt
January 1971 from irrigation development. By adding the total non-
irrigation self-generated inflow of cash (Other Farm Income - Not Farm
Irrigation Operation) and subtrabting Cash Balance at the end of the
year it is apbarent that $34,416 has been taken from other enterprises
on the farm over and above the irrigation sales. This might leave the
reader questioniné the value of irrigation in cash generation. It

must be reczlled that this farm has been in an almost constant irri-
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gation development program since 1964. All development costs weré
paid. In addition to this the farm has extracted from irrigation
$66,464 for family living.

Cash inflow from irrigation since 1964 for the farm has sur-
passed cash outflow for all irrigation development costs and irri-
gation operation costs by $17,598. Most of the irrigation operation -
costs are of course used up but the development costs will continue
to generate income for many more years. A sizeable inventory of
unsold irrigated crops was on hand January 1, 1971 also. With this
type of analysis irrigation appears a more attractive alternative
method ofrfanming for this farm.

There was wide variation between inflow from irrigation sales
from year to year on this farm. The variation was from $16,879 the
first year to $49,440 in 1970. This variation is due to increasing
irrigation development over the years, inconsisteni marketing date
patterns, variance in yield and price over the years. This variance
had a definite effect on when debt was incurred and retired, and

when funds were available for expansion, paying bills and for family

living expenses.
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TABLE 63.

] |
i W R R Total - |
INCUMEi;§URéE ] Datg Prepared Pgst Estimate Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec !

1 (i see ok ETTNATED TOTAL, CASII INFLOW
2 1 1 | T O ol ! ! ' ! L s
3 1 L e | gl e 1 1 | f i
4 1 1 1 | 1. ool g W | ! ! r
5 Crops: 1 ! L i . L | ) ' \ ' I
& 1 I ] 1 1 1 ! ! J I !
7 : 1 I I ) 1 ! ! ' ! ! !
8 I ] | L 1 ] 1 t 1 ! I '
9 Custom Work ; 1 1 L : : : l : l :
10 Gas Tax, Co—op & etc. Refunds ; : : ‘*"”:"' '”’"‘: : : I. : : :
T 1 1 —-4 PE
oyt Fayments 7 , ; 3 5173 11326 1544 . 316 ' 12499 ! 91_|[20,949
13 Other Farm income : : ; g "’ - : : l, : l, : : '
14 OTAL F I RS S e . ‘
14| T pa s P i e 1) e e i it . ) e
16 Non—farm dividends & interest : I L : I : 1 I | 1 !
1T Other non—farm income : : : : : : 1 1 1 1 i
18| TOTAL CASH INFLOW (Add 14 thru 17) ; ; " | | i 5173 11326 ! 1544 1 316 ' 12499 ! 9] 20,949
EXPENSE SOQOURCE ESTIMATED TOTAL CASH OUTFLOW " . =
19 Feed Purchased i i — = T ' ¥ x ' i ’ i
20 Hired Labor T T T 4 g Y ; '
21 Farm Fuel T T T . ; . ’ Tt
22 Auto Expense T T T i § : ' 0, B, 1es
23 Machine Repairs T T T i : i ' a ; ot 5Q
24 Machine Hirxe T T T : ) i : ;
25 Livestock Expense J T L ! ; il : —
26 Fertilizer J v T ’ ' 1 216 f 57 , a0
27 Crop Expense J ' T i ' i 7 . 52 201
28 Utilities T T T : ) | 15 . : 15
29 Farm Dues & Fees T T T : ) 1 ; 16 , 16
30 Real Estate and Personal Property Taxes ; ; ! X g ] : i
31 Cash Rent ! i ¥ ; d | ; :
32 Interest L T J . . 1 . :
33 Insurance : . R i : ] F o
- 34 Repairs on Permanent Improvements . ' B : : ' L ¢
35 Other Farm Expense : ' ' ' . \ .
36| TOTAL CASH OPERATING EXPENSES (add 19 thru 35) ' ! = : ! 36 214 1,383
37 Purchased Livestock ; ) X . A : ) 1 :
38 Purchased Machinery and Capital Improvements ? ! T | 1861, 12285 2.727
39 TOTAL FARM CASH OUTFLOW (Add 36 thru 38) ! i 3 N 2177 12499 p4,110
40 Family Living Expense . N ; 1 L
41 Other non-farm expense ) 1 {
42| TOTAL CASH OUTFLOW (Add 39 thru 41) . . : 2177, 12499 4,110
7 , SUMMARY OF CREDIT, NEEDS | ; . . .
43| NET CASH FLOW ( + or - ) (Sub, 18 - 42) i e i el ; - p === (=1300) ; --=- ,(-1861) ; ---= ¢ — It-3.161)
44 Cash Available, beg.of period (prev.end of per.) i XEXK ) ) : } s o, O I D o [P == N} s=—==
45 Total Cash Available (Add 43 + 44) P i . ; ' - b meme G(=1300) § e G (S1861) 5 == -- -3,161)
46!  Borrowing Necessary to Maintain $ balance 4 e g 4 : p—=—BKe 1300 o —oeBly ABBL. 4 emew S 3,161
47| Payment on Principal : L ; —— ! E : . L1 === 1 === | == =====
48l Total Current Debt (prev. period debt + 46 - 47) . i ; : ' ! 1300, 3161 , 3161 , 3161
49 CASH BALANCE, END OF PERIOD (45 + 46 — 47) . KXXX 1 ! 3 A : l==== | ==== | ==== 1 _==== | ==-=_ | EEF PN | BTt
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Extension Service, K. S. U.

e

T, 64. & e
ABLE : : , )
CASH FLOW 19_6_5-_— : T?tal Aprt Mty Jen Jal Augr Sap Oct Nov Dec f
NAME Case Study No. 1 Date Prepared Post Estimate Jan Feb Mar T T T LSTIMATED TOTAL CASH INFLOW
INCOME SOURCE : { \ I ! 1 1 ! !
1 Livestock: 1 I o . L | 1 1 1 1 !
2 1 1 e | { i ' | | 1 1 4
3 ] ] 2 ; i ; i 1 1 t 1 s}
4 : s £ , r . 1563 1 49941 ! - ! 6,557 |
5 Crops: Wheat 1 1 I : ; \ I ] i 11245 1 1133 2,378
6 Grain Sorghum g 3 e ; { i 5 i i ! ¢
7 I 1 o i ) ] 1 i ! I
¢ ! 1 — : i ! 356 1 3021 400 7701 154 ¢ 372 2,354 |
9 Custom Work L 1 1 : 5592 \ ' ' ] 117 ¢ L 1,148 ¢
10 Gas Tax, Co-op & etc. Refunds 398, 10 , 71 i i i 1 P REL 1595 1 ] { 4,442
11} Gov't Payments g . 4% 7760, 1190 , 1885 , 291 i T i i 4,7107]
12 Other Farm income- Not Farm Irrigation Operation (1184 | L : ; A ) ) 1 1 1 i
13 Other Farm income e i s 160, 1742, 1885 , 22101 b/729 3975 1 oG/ 1 1399 1 1505 || 21,589 |]
14 TOTAL FARM CASH INFLOW (Add 1 thru 13) 398, 1194 ;, 990 ; ; ] 1 i i 1 1
15 Non—-farm business, wages, etc, 1 1 B i 1 I 1 1 1
16 Non-farm dividends & interest L I I : : I 1 ! [ ! [
17 Other non—farm income : ! I if 160, 1742 , 1885 | 2210 1 57291 3925 1 8871 1399 1 1505 || 21,589
18|| TOTAL CASH INFLOW (Add 14 thru 17) 398, 1194, 5557, :
ESTIMATED TOTAL CASH OUTFLOW ] .
EXPENSE SOURCE : 2 ' 3 i -
19 Feed Purchased : : ‘—: ! . 380 @ 361 . 190, 86 . - 163 .. 490 1,670
2‘; HiredFLafl’or : T y 1127 145 ° - 140 200 124 140 | 128 , 67 35 81 1,130
2 Farm Fue k 4 > S j i . ;
22| Auto Expense : i ] 94 457 ' 417 ' 200 , 177, 133, 54, 129 198 || 2,285
23| Machine Repairs 301 T ; : : 200_, : 22, ' ; 369 634
24 Machine Hire t 1 1 ; : = ;
25 Livestock Expense : : : 647 ; 415 103, 568 , 527 , ‘ 103 3.481
26|  Fertilizer AR 1 200 120 48 335 , 33, 248, 465, 16 , 10 [l 1.474
27 Crop Expense - by 2 ’ ’ i 15 . : 15 . 5 45
28| utilities 10 i : ; = ; e ; ] ; 54
29 Farm Dues & Fees 471 : 1 ! ' ; - : . 2 :
30 Real Estate and Personal Property Taxes g : : ¥ t +— : : 4 ' ;
31|_ Cash Rent y - ’ i : g : . ‘ ' ‘ 287
.32 Interest : . - a1 i i i i . s ‘ 1]
33 Insurance : i i - A : : : 48 118
34 Repairs on Permanent Improvements : ; __: ) : i : : i - :
35 Other Farm Expense . R TR D VAR VT 5 447 1364 988 1886 , 627 , 1212 , 1461 | 380 1253 |} 11,178
36 TOTAL CASH OPERATING EXPENSES (a . thru t t - . . ' ; :
37|__Purchased Livestock : : , 176 378 ' 897 . 328 , 1807, ewe=, cemm, - 42 || 3.738]
38/ Purchased Machinery and Capital Improvements , o A 623 1782 1985 2210, 7838, 1212, 1461, 380 , 1295 || 14,926 ||
39| TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 471545 9z : 1 e 533, 1605, 223, 918 , 439 || 3,718
40 Family Living Expense : . iy ' . ; . ;
41 Other non—farm expense : . s 623, 1742 7 1885 | 2210 , 2967, 2817 | 1684 , 1298 | 1734 118,644
" 42| TOTAL CASH OUTFLOW (Add 39 thru 41) 47 1545 92 2 : o
, SUMMARY OF CREDLT NEEDS : : =) .
. - ey WOIDSL  mes = ———- 2702, 1108, (-797), 101 ,  (-229) 2,945
43| NET CASH FLOW ( + or - ) (Sub, 18 - 42) 351, (-351) 463 BT == mees 7 e ~—-, /B2, 3870, 3073 , 554 15,973
44| Cash Available, beg.of period (prev.end of per.) XXXX —— 351 e iy sae EeR T T e L peme  BIDE 3870, 3073, 3174 | 5225 18,918
45| Total Cash Available (Add 43 + 44) X000 Hly  wem, W T e e A PR R el ===~y —-PCAp 2280 |  ---- 2,280
3 Hecessary- Merimtair S e—-——— ‘gl - i | e B R : A R Sy =Tt i e e e | e B | [ R
2? gz;:l:::;ngn Priucipalw 7 = ——wy ===, ===, 36T 36T " 3T6I "~ 3T6T , 3161, 3161, 2161, 5441 |, 5441 _
48 Total Current Debt (prev. period debt + 46 - 47) 3161, 3161 3121-——1 piniTme e =t 1 e X e 2762 1 3870 1 3073 1 5454 1 5225 21 ,198
49||  CASH BALANCE, END OF PERIOD (45 + 46 - 47) son 3Bl o=, 463 , e
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TABLE 65. |
CASH FLOW - 19 66 Total ;
NAME Stud Date Prepared Ppst Estimate Jan Feb Mar Apr May Jan _ Jul  Aug Sep Oct Nov Dec i
INCOME SOURCE LSTLMATED TOTAL CASH INFLOW

1 Livestock: Catt]e PN , 1 ! 1000 5100 1 672 1 700 1t 1 ! 7,4721
: 1 I j 1 ! [ } ! ! 1 1 |
; 1 L i 1 L 1 1 ! ] 1 r
- i I i 1 1 I 1 ] ] 1 I |
5 Crops: !Yheat i : 153 1 1 19211 13892 ! ! ! 5049 11,015
6 Grain Sorghum 118 753, 3 ! g = ! § - ! ! 13709 ! 1315 5,895
; Corn . : Ty 1 I ! 3 1 14150 ! [ 4,150}
1 1 1 I I ] ! ] 3
9| __Custom Work ; S \ \ 355, 1881 213 + 650 ' 869 + 364 || 2,723]
10 Gas Tax, Co—-op & etc. Refunds . [ j L 78 1 1 I 1 1 I 1331
11 Gov't Payments p 3 Ty 134 , 1 1 1 2532 1 3406 I ! 6,121}
12 Other Farm income - Not Farm Irrigation Operation 700 , . Ty 1 1 515, 2417 1 ] e ! ] 3.632|
13 Other Farm income \ | 0 ! 1 1 ! ! ! ! ! .
14 TOTAL FARM CASH INFLOW (Add 1 thru 13) 816, BI3 ;237 o =0t | 78 4 3791, 7517+ 7284 v 4319 v 4800 1 4378 1 6723 || 40,947}
15 Non—-farm business, wages, etc. P | T 1 1 1 f ! ! ) !
16 Non-farm dividends & interest ; : . 1 1 1 ! ! ! 1 !
17 Other non—-farm income : ; : 1 1 ! 1 ! ! ! !
18|| TOTAL CASH INFLOW (Add 14 thru 17) 818 813: 237 184 78 1 37914 75171 7284 + 4319 1 4800 '+ 4378 ! 6728 40,947
EXPENSE SOURCE ESTIMATED TOTAL CASH OQUTFLOW ; - " 5
19 Feed Purchased i i =T ! : : . 5 . A ﬂ
20 Hired Labor T T T i : Z13° 263 290 219 — 100 | 150 1,239
21 Farm Fuel T 65" 160 " 230 7 8z "’ — 270 156 ——— 03 290 — 1,556
22 Auto Expense ] ! ! : : ’ 5 S . . t |
23 Machine Repairs 07 30" 370 " I55 7 150 7 7597 387 7 350 | 219 344 290 | 77 3,083
24 Machine Hire T T = = ; 12217 ; p s 1044 774 252 3,291
25 Livestock Expense ¥ ¥ T i ; ; p - ; )
26 Fertilizer T T BUB_r ‘ a6 © Zi31° 2 833 " : . 3 : 3,808
27 Crop Expense T 158" — 1 : 254 : 308; 173 | [ 15 . === -— 65 1,035
28 Utilities i L ; : . . : ‘
29 Farm Dues & Fees v ! : L i : 99 s . ; ¢ . 55
30 Real Estate and Personal Property Taxes L : T : ' i : : . ‘ 380 380
31 Cash Rent T T t : : - , \ : ; ; 1680 1,680
.32 Interest : ! — ! ' ' d : : : 28 | ¢ 235
33 Insurance 5 : I i , H ¢ g _ ‘
34 Repairs on Permanent Improvements : ’ L : X : ' ' f ' ¢
35 Other Farm Expense " i i ; =. ;_ i : : i : ' L
36 TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 102 " 253" 1338 e ' el L T LT 3, 1 t 10,022
37 Purchased Livestock i 3 3 : - ; ' M : ’ { {
38 Purchased Machinery and Capital Improvements ' ' o e iy LI o A% L L 4,0s0
39 TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 107 3 i BT E 1L Hec 017 - 2550 5 o1l RV L 1949 1504 ZbU4 20,617
40 Family Living Expense 716 T U S 289 3343, ----, --—- , 1503 , 581 , 457 , 827 9,001
41 Other non-farm expense ) e ! : : . . 1 : 1 I
42| TOTAL CASH OUTFLOW (Add 39 ‘thru 41) 818 1 " 1537: 648 3206 5899 | 2517 , 857 , 5451 , 2530 , 1911 3431 29,618
, SUMMARY OF CREDIT, NEEDS | : - . p
43 NET CASH FLOW ( + or - ) (Sub. 18 - 42) e : e I(-IBOOE (-464). (-3128) + (-2108). 5000 1 6427 L (-1132) 1 2270 1 246] L 3297 11,329
44 Cash Available, beg.of period (prev.end of per.) XXXX e -— ----_;_ 700 , 2236 , 2108, =msn p imeer . GART o 5295 17565 « 10032 34,363
45| Total Cash Available (Add 43 + 44) e - - [-1300) , . 236,(-892) , ----, 5000, 6427 ., 5295 . 7565 . (13329 {135,660
46 Borrowing Necessary to Maintain $ balance ——— , ===PCA, 2000__, 20008K 30008k ==y Seipe e ) weme o meee 4 HGNVG e LOHE 8,680
47 Payment on Principal e ‘ g SEes T ===k, 0 4 s g e 4 GEess ¥ eEn § cuweo 5-,000"
48 Total Current Debt (prev' period debt + 46 = 47) 5441 =i 5441 = 7441___' 9441 1 12441 1 12441 L 7441 1 7441 L] 7441 | 7441 1 7441 I 9121 E
49| CASH BALANCE, END OF PERIOD (45 + 46 - &47) = T | e . 700 - 2236,2108 , =-=---  =-=- 1 6427 1 5295 ; 7565 1 10032 1 15003 || 49,312
- 41050300
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TABLE 66.
CASH FLOW . 19 g7 Total A Me J Jul A S Oct N D !
?ﬁhcfgﬁﬁass%ui%ﬁdy st Hatc Prepgeed  TRAG Estimate Jan Feb Mar G ESTIMATED ST GRS T = . = =
Livestock: Home Raised Feed, Fed & Sold through Cattfle L 1662, I 800: £643 : : : - 3738 : = : 14,843 1
1 1 =1 ; ; i I I 1 I f
1 1 — % | I ] 1 1 ! f I !
: L L oL L ! | i ! ! I ! 1,280 |
= e B T + 1051, ! r : . n ! . 2896 || 2.894
rain_sorgnum 1 1 = ok i i \ f 1 1 I [
Corn 1 1 =L ; ; ! 1 1 | I 1 ‘
e 1 1 L ) I 1 1124 266 1 ! ' 390 |
1 1 pon JE i ] 1 I 1 1 1 1 52 |
T e T B e ey a
: I 1 1 1 1 g | .
gtger gam incone SR . T l : : : ! : 55 : 288 ! 2118 9,694 |
T;Tg F:Rr?{ ézgflmiNFLow (Add 1 thru 13) 577: 5844: 2084_:_ 800 40431 : 124 ' 5469 ! 1565 ' _oges T __enig 31559
: 95
Non—-farm business, wages, etc, 1 I I : : : : : : 1 :
Non—farm dividends & interest 1 1 1 | i | 1 I 1 1 1
Y U s i T 577, Gead, _pogs | ——S00 8643 : 124 15460 ' 155 ' 28851 5014 }31.505
e e ESTIMATED TOTAL CASH OUTFLOW ) ; .
1 1 . . 1
e . . . j ; i , 237 . j08, 125, : 1,070
lfeed Lot — ——— 20 W b 65, 95 ., 160, 40, 28, 9,080
T I ] L L g i L
ﬁutE.Expznse. - = : 51: 147 : 17 : 130; 214 | 248_; 125 57 , 348 1,370
lac dne Fepairs , —13 : : i : 1611 , 108 396 I 2,005
Livestock Expense : : e &7 ' 348" 68 f : : 7,319
Z‘::;ié;;::se . T : 22 : I : 7 112 25 - 12 | 15 635
Utilities : — ; ! 50 ' L T ’ ; : 5
Farm Dues & Fees , / ’ ; i A f : : 320 320
Real Estate and Personal Property Taxes : : — ' : .r i : ! ' : T390 : 560
Cash Rent T 208 T =t 280‘ — + ' 1 1 1 L 288
%nterest ; : T 120, . f 3 : : : g 120
nsurance —t b L L 1 1 L
Repairs on Permanent Improvements : : L t r 4 : : ' ' :
Other Farm Expense : 2437 406 ° 348 ° o, - 736 .. 1141 1901 , 2185 86
TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 60 : 328 : 339 -+ . 1 = : : . r 9 11,308
Purchased Livestock : . == : 300 ° 120 7 1200, 2200 |, : : - 3,820
Purchased Machinery and Capital Improvements ; ; = 7 i L' 468 . 1758, 2936, 1141 | 1901 , 72185, 869 15,128
TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 59 lggg gii’ 1193, 231, 7068, 1450 , : 700, 445 [[12.187
Family Living Expense 51 : o P : a ﬁl : ; ;
mggeéggnaggrr:oﬁxp?ﬁg 39 thru 41) 577 , 1564 _ 980 . %, 705, 699 3%, 4397, T, Toui, e, 0 ||77.305
, SUMMARY OF CREDIT, NEEDS . y ; :
. . —+~_(-2830) 7937 , (-699), (-3826)(-4286) , 4328 | (-1748),  —cocy  -occ 4,280
NET CASH. FLOW ( + or — ) (Sub, 18 — 42) - M 4280 . 1m4_+ 1104, 274 ; 8211 ; 9512 ; 5686 ; 1418 ; 3746 : e S ?q .951
Cash Available, beg.of period (prev.end of per.) XX i e —===_,. (-1726) 8211 , 7512 | 5686, 1418 , 5746 2000 §  ——ee y oo 34 271
Total Cash Available (Add 43 + 44) X00K === , 4280, 1104 .77 2000, —-w | BK 2000 , eeoo, —oom |, - PK 1800+ o WA = on0
Borrowing Necessary to Maintain $§ balance = - ZIEZ}(-) ; -:ifb o Ty —— s | i g ivecr . DODE 3800 3 i === e
Payment on Principal ===PLA*> 4280 , Ton —0o4l, G841, eafl , 8841, 8841 , 6841 | 4BAl , 4841,  454] ”
Total Current Debt (prev. period debt + 46 - 47) 9l21 . 4841 . 4SA " 574 8211, 0512 | 5680, 1418 1 3726 1  meem 4 oot oo 29,951 |1
CASH BALANCE, END OF PERIOD (45 + 46 — 47) XX smmm oy me== . 1104 ,
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TABLE 67. 1
| CASH FLOW 19 68 Total Apr May Jun Jul Aug Sep Oct Nov Dec ]
NAME Case Study No. 1 Date Prepared Post Estimate Jan Feb Mar ESTIMATED TOTAL CASH INFLOW . .
INCOME SOURCE : ; . G525 | i i i } 6.575
Livestock: Home Raised Feed Sold Through Cattle 1 1 1 ! L 1 1 ] | ] 1
1 1 L L I 1 1 ] 1 | I
1 | ~—L 1 | 1 I 1 1 § I i
1 ! —1 L___24791 t t | } 7036' 7304 ! 30,083 |.
Crops: Corn 13264 | ! = i 803 | ] ] ] I 1 203
Grain Sorghum 1 1 - | 1 ! L ] 574 ! 1643! 4 2,217
Silage | 1 o A i ! 1 i ] [ I Q44 944
Soybeans I 1 = | 1 601 150t ] 1 630 ! 530! 122 ¢ 250 1,742
Custom Work I 1 i I 501 | 30 I 1 I ! 1 100
Gas Tax, Co—op & etc. Refunds 1 20 4 i i | | 1 1 3888 | ! ! 3,888 |
Gov't Payments 1 1 =k i I 1 | 95551 ! ! ! 9,555 |
Other Farm income=-Not Farm Irrigation Operation I 1 - If | E | i 1 i 1 1 i
Other Farm income ' L 1 =k 34821 150 ' 6555 | ORG5! 5Q0gp | 9209" 7426 ' 1794 55 947
TOTAL FARM CASH INFLOW (Add 1 thru 13) 13264 20 i i ) I i [ [ [ [ [
Non-farm business, wages, etc, ] I 1 ] 1 | 1 1 1 1 1
Non—-farm dividends & interest 1 1 i ! | 1 i 1 1 1 1
Other non-farm income L ] I ] 3482 1 150t 555 ! 9555 ! 5092 ! 9209' 7426 ! 1194 55,047
TOTAL CASH INFLOW (Add 14 thru 17) 13264 20 4 —t ESTIVATED TOTAL CASH OUTFLOW : '
T T ¥ T T >
EXPENSE SOURCE | l e ‘ : : : ; :
Feed Purchased , . ; 456 411 499 22 398 , a1, ———— 66_, 653 3,369
Hired Labor 1]12 : Tgé : 5;5 , 210 130 280 160 , 190, 290 , %) Vg 60 1,605
Farm Fuel i i ; i ,
Auto_Expense ; : o 13. s, e AT ;. e, . ST gpe=re 208
Machine Repairs - ; ;:53 5 4 1 9 6, ——= === 4 ==, 2235 7123, 648 ——— 3,795
Machine Hire T : ' ¢ . i + 5 I
Livestock Expense ', : - - ——= I 295 - 953 =y mem g e 5,038
Fertilizer ; - 2156 477 558 284 17 e e ma b e 4,460
Crop Expense | 12 r ; 5 ; i oy . ' : t
Utilities ; - s : : ; . : ; y 4, 4
Farm Dues & Fees g ' , - 4 ; ' ; : ! L 190 190
Real Estate and Personal Property Taxes : . — : ; : : ' : L 1890 , 1,890
Cash Rent - ; g 140 ; : i : : ! L 140
Interest ' | ¢ 120 : . : ) - : . ' 120
Insurance I . —_— : ; s } 1 L ¢
Repairs on Permanent Improvements g A : ; . 9 s ) ’
Other Farm Expense : : : —t 1049 ; 1042 + 2]]9 ¢ 772 A 867 N 3527 1 853|_ 2608 1 ]]53 18.]45
TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 130 2471 3784 55 — T i o : ; 1 ;
Purchased Livestock " — . B - ; L : L3261 ¢ 15.092
Purchased Machinery and Capital Improvements : ; . 3978, 1779 2369 1940 , 7614 , 3527 8653, 58A0 1153 1133 237
TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 1;38 ‘ 233 3283:‘ 2500 200 , 1100 . 1050, 200 . 1700. 700, 1265 |[12 215
Family Living Expense 1 t —t + ; £ ! L ! 1 L
Other non-farm expense .o ' — 6478 , 1779 , 3269 , 3040 , 8664 , 3727 , 25531 G550 1 2418 45,452
TOTAL CASH OUTFLOW (Add 39 thru 41) 1930 + 84] : 4184 5
, SUMMARY OF CREDIT, NEEDS | ; ; . : _
& | SEET ]J YN TV (-6478) , 1703 , (=3119), 3515 , 1891 , 1365 | 6656, 857 ; (-1224) |[]10,495
NET CASH FLOW ( + or — ) (Sub, 18 - &2) ! PR G ‘4 11829 , 5351 , 7054 , 3935 , 1950 , ——= 1365, 8021 ( 8878 75,730
Cash Available, beg.of period (prev.end of per.) | KK 33— }ég?g ]%%;3 5351, 7054, 3935 , 7450 , 2841 , 1365 , 8021, 8878 ( 7654 1186 275
" Total Cash Available (Add 43 + 44) 2.8 2= S —n ' ' 5 5idh L o 1 1 L L g-gg?
£ Maintai balance ===y : —t = =SS0 i B 1 1 Sees Se== S e, -
Borrowing Necessary fo Malntain § T e =een— 0341, 10341, 10341 , 4841 ., 2000, 2000, __ 2000, 2000 s 2000
Yobal Giiexent Debt (piew. period febe T 46 = 4] 1?3?2:1 : }ggfg 1}1829—4 5351 . 7054 . 3935 4 1950 1 ---- 1 1365\ 0711 @A7R 7654 |jsa,3md
CASH BALANCE, END OF PERIOD (45 + 46 - 47) | XXXX : e o vis -_n e == ;
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TABLE 68. ] .
CASH FLOW 19 g9 Total S J
NAME Date Prepared  Pgst Estimate Jan Feb Mar &, gy Jdal Aug Hep Qet. Hov Dee ]
INCOME SOURCE j‘)ililAllD TOTAL. CASH INFLOW

Livestock: | I f I ] 91271 6100 ! ! ! ! ! 15,227
1 ] ot L L [ 1 ! J ! !
1 ! 1 1 1 t ! ! i I r
I 1 1 1 { | 1 1 ] 4 1 3
Crops: (opn 1 1 1 ] L ] 1 45951 ! ! ! 1075 5,670
. Si lage or i}amagpq 1 1 | 1 I | 1 1 ! 1 U 918 918
1 1 I 1 1 i i I 1 I [
1 | 1 1 1 ! 1 ] 1 ! | _
Custom Work 5 , | 1 1 ! 210 1 l ! 157 ! t 126 493 |l
Gas Tax, Co—op & etc. Refunds 40 | i 1 30 ! 1 ! 1 1 1 70 |
Gov't Payments 3 | i ] I 1 ! J BORT ! ! ! 5,067 |
Other Farm income g i | 1 I 1 ! ! ! ! Bl £ et
Other Farm income ! | i ! I ! ! ! ! ! 912! 4458 5.370 #
TOTAL FARM CASH INFLOW (Add 1 thru 13) 40 ) 1 ] 30 1 9127 ¢ 6310 ' 45951 5067 ¢ 152 1 912! 6517 1l 32,815
Non-farm business, wages, etc. I | | i 1 1 f 1 1 ! !
Non—-farm dividends & interest i | | I [ 1 ! ! ! ! !
Other non-farm income ! L I ] ! ! ! L ! : k
TOTAL CASH INFLOW (Add 14 thru 17) 40 4 i | 1 30 ! 9127 1 6310 '  4595¢ 5067 ! 157 ! 912! 6517 1] 32,815
EXPENSE SOURCE — rESTIMAT]::D TOTAL CA.SH OUTFL?W i ' i : .
Feed Purchased : ! 4 : i : - . L
Hired Labor 95 : : 18 1. 304 210 , 143, 7 ; 62, 5 g 317 {1,159
Farm Fuel 44 188 148 | 459 | ; 387, 96 117, 75 1,514
Auto Expense :_ : : : : ' 5 4 : ; t
Machine Repairs 24—| 267 T 23 ]74 ' ]28 t 66 + 195 3 395 ' 62 + 94 _, 234 , 238 'I,Rnﬂ
Machine Hire : ; . 7 85 . & .. 3843 , 400 , 75 4 540 ||
Livestock Expense ‘[ : _:_ . ; ' s s : ‘ .
Fertilizer : e : 1700 1908 . ; ' ; . 687 | 1749 | 6,175
Crop Expense & . 492 251 . 2146 921 . 49 100, 63, . 107 , 4,13
Utilities ' ' ' ; 20 , ' : : 20
Farm Dues & Fees 60 : : : : , ; ; ; . . 60
Real Estate and Personal Property Taxes : : : : : 260 , ’ ; ; ; : 220 480
Cash Rent . 5 . ; . + : ; + 3365 : 1890 5,255
Interest T . + t t t 112 , i : 1 i 122
Insurance : . ~ 1 200, t + } + ! ‘ 200
Repairs on Permanent Improvements : o ¢ : f " ' : : 1 £
Other Farm Expense - t t ¥ + = 3 L I
TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 230 267 516 443, 4442 L 3783, 1025 , 658, 519, 7460, 1545,  45A4 |25 752
Purchased Livestock ; + + 4 L : L L (
Purchased Machinery and Capital Improvements 261 ' 3 _‘ 530 1558 1230 , . \ 6671, . ¢ 9_803
TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 497 iy S | ___ﬁo__g 750(_518 1025 | 658 , 7190 , 7460 , 1545, 4564 135 240
Famlly Living Expense 200 : 700 T ' = N } ¥ 4 2500 , 2100 4 800 , 500, 2013 ]n’ﬁﬁq
Other non—farm expense . i " + ; ¢ 1 : 1 L i
TOTAL CASH OUTFLOW (Add 39 thru 41) 691, 967 516 1423 , 6950 , 5013 , 1025 , 3158, 9290 , 8260 , 2045, 6577 1|45 _o15
, SUMMARY OF CREDIT NEEDS i < i i .
2:(-1423) (-6920) , 4114 , 5285 1437 1 (
NET CASH FLOW ( + or — ) (Sub, 18 - 42) [ (-651), 4—967) , (=51 13 ] ; 7. (=2223), (-8103), (-1133) ——h3.100)
7 i Tev.end of per.) xxxx || 319 | 3382 . 7943 |, 3523 [ 3137 ., 5422, 6859 . 9236 , 1133« % |I50-7ED
Cash Ava:l.lable, beg ,Of Perlod (P ud ik ; i -1” :;(,(, 3943 1023 7637 8422 ¥
Total Cash Available (Add 43 + 44) e || (=T}, -.-7!2” [ R2000 " BRz ' : L 6859, 2636 4 1133 4 —-ooq -... |37 250
Bgriowing Necessary to Maintain $ bﬁlancc _BKGOGG il ,‘_' 000 ,BK2500 LBK 4—1;(-)6 'BK ol i M Deader 6600 §  —-ec § ;oo oo 20600
= el T EEET ap. SOESL B L 3000 , ———= ———— s - =
Pri al me i B s L 1 - 7.500

e Guseent Debt (prev. period debt T 46 - 47) 70007, 70007, 9500, 13500 , 16000 , 1500, 8500 . 8500 . 15100, 15100, 14100 ision

i CESH BALANCE, END OF PERIOD (45 + 46 — 47) AKX 4349 , 3382 4 53664 7943 . 3523 . 3137 4 5492 1 6859 1 9236 1 1133 1 - e UER 95T
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TABLE 69.
CASH FLOW 1970 Total , "
NAME Date Prepared Ppst Estimate Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
INCOME SOURCE P ~ ESTTMATED _TOTAL_CASH_INFLOW
; Livestock: L 112500 6000, 10263 12400 ! . ! ' 31,163 ;
] 1 1 1 - L ! ! 1 !
3 | i 1 I I 1 | 4 3
4 : : 1 1 1 I 1 I I | 1 4
5 Crops: (Corn ; - : 4 : | i 17399 J ! 6895 14,294 Y 5
6 Q-l]age N 1 | | 1 I 1 1 1 1 3510 L_'ﬂn g
7 i ] 1 £ I 1 I 4
: JI : 1 1 1 ! 1 1 i ! | 8
9| Custom Work ; : . . ; ' ! ! 10 ' 381 ¢ 301 9
10 Gas Tax, Co—op & etc. Refunds ; g ! 82 i ] ! i 1 ! 82 4 10
11 Gov't Payments £ , 4537 4 i | ] | 1306 ' 1 355] 8,304 | 11
12 Other Farm income ; | T 1 1 ! ! ! ! I J ig
13 Other Farm income i i I 1 { 1 ! ! ! ! :
14| TOTAL FARM CASH INFLOW (Add 1 thru 13) : 12500 _ 4537 (6082 1 '+ 10263 | 2400 ! 7399 ' 316 ' 381 ' 13056 1l 57 @34 14
15 Non-farm business, wages, etc, I ) I 1 I i ! ! ! ! ié’
16 Non-farm dividends & interest I ] 1 1 ] | ! ! ; '
17 Other non—farm income I | | i 1 1 1 ! ! ! ! 17
18| TOTAL CASH INFLOW (Add 14 thru 17) | 112500 4537 1+ 6082 i 10263 ' 2400 ' 7399 ' 316 ' 38] ! 13954 57,834 i 18
EXPENSE SOURCE .. ESTIMATED TOTAL CASH OUTFLOW ; — i ”
-19 Feed Purchased : d ] i ] . L : ; 19
20{| _Hired Labor 19" 10" 36 i 57 5 68 . 330 . 12 . i ; 647 || 20
21| Farm Fuel ' _ 278 230 120 _ 203 , 790 , 538 109 , 36 2,304 I} 21
22 Auto Expense 2 ' s i : 1 . " ; ' ; 22
23| Machine Repairs : _Jop_ b %20 406 306 . 81 . s . 45 . 70 2,278 || 23
24| Machine Hire : 252 ' : . . Z0F . VY . uzs . 7D 5,42 24
25 Livestock Expense ' " 3126 : T : : " : . : 3,126 25
26| Fertilizer : 2670 __1279 1823 359 | ., : . . 6,131 || 26
27 Crop Expense : | g — 1949 : ; i ; : 1,949 27
28| Utilities : ; 15 . ; ; 20, —2 4 . ‘ 107 [} 28
29 Farm Dues & Fees 23 20 15 " ; 4 20, ; i ; i 78 29
30 Real Estate and Personal Property Taxes : : : " L 799 : . . g 300 590 j 30
31 Cash Rent = . ; S | B : ‘ . 3366 . 1890 5,975 31
32 Interest : — 492 ; i ; ' . 535 ! g 1,227 1] 32
33|__ Insurance : : ¢ : ; ; ' : ‘ 32 282 || 33
34 Repairs on Permanent Improvements : i s g : J : i . . ¢ 34
35 Other Farm Expense ' e e : : 4 . . 1 . : 35
36 TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 42 30.,. 7M. 2044 713 . 4922 . 950 , 1908 , 3044 , 5333 , 1219 , 2329 30,105 36
37 Purchased Livestock g g , . ; ' : : : . ' 37
38 Purchased Machinery and Capital Improvements 3 : s 8 . 2180 . 191 989 , L ‘ 3090 8.390 38
39 TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 47 307571 204T 74 6 T e, 20/0 , 2000 4033 , 5333 , 1719 5419 38,494 39
40 Family Living Expense 1400, 8 . 200 - . : : 200 , 2130 , 300 , 7700 , 300 , 600 , 10100 18,680 40
41 Other non—-farm expense I ; - ' ¢ ! : i i 7 41
42| TOTAL CASH OUTFLOW (Add 39 thru 41) 1442,,_-_-180 ,,ﬂ:?zﬂ 2044 L, 713 | 6122 , 7200 , 2399 , 5733 , 5633 , 1819 , 15518 57 174 42
e i R o , SUMMARY OF CREDIT, NEEDS L i : ,
43[ NET CASH FLOW ( + or = ) (Sub, 18 - 42) DA = ( ]IMZ’ ( ,‘”;'L!) /”‘*lj <, 2493 | 5369 ,(-6122) , 3063 . 1 o 1666 _1(=5317) :(-1438) ¢ (-1562) _ GG4_Y| 43
44| Cash Available, beg.of period (preveend ol per.) BN (""1 a4 A (232 d)— 507 2507 , ---- , 5369 11247 ., 7300 ., 5301 i+ 5317 4 ---- ; 1562 41,939 ?’r-
45" Total Cash Available (Add 43 + 44) Peeies e 5000_, 5369 , (-753) 14300 _, 7301 4 6967 4+ --=-_ (-1438) { _ —o-- 42,589 || 4>
46 Borrowing Necessary o Wafntain § _balance g e e P T A esarwm— | ) I
: + R = peis=r. g Eew L t 1 T S TS | ——— -
2; iﬁﬁnguﬁ;ﬁlﬁ;ﬂa]{pmv. period debt + 46 - 47) 17100, 221722 -‘g}gg-m 10,100_,10,100_,22,100 15,100 13,100 11,450 111,450 114,450 ( 14450 48
49 CASH BALANCE, END OF PERIOD (45 + 46 = 47) L ooxexx. . U 558y — = A i o368 o 127 ¢ 7300 ¢ 5307 v H3MT 1 e 1 ABRZ N saes 41,939 49
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B. CASE STUDY NUMBER TWO

1. Whole Farm Analysis of A Flood Irrigation System

This farm has experienced a fairly rapid net worth growth. It
has gone from $184,041 in 1968 to $212,151 in 1971, or an average of
$9370 per year. During the same period family 1living, social security
taxes, state income taxes, federal income taxes, and life insurance
averaged $11,705 per year. It is evident that irrigation has played
a significant part in adding to the net worth growth and family Tiving
income. |

This farm had a relatively poor wheat crop on dryland which
probably was a significant factor in the low net income of $198 in 1967 -
the year before irrigation was added. The gross return per crop acre
in 1967 was $44.92 per acre compared to the $72.65 per acre in 1968.
The operating costs per crop acre were $27.54 1in 1967 compared with
$33.02 in 1968. Costs and returns per crop acre have trended upward
every year since irrigation was introduced to the farm. The overall
farm expenses to get $100 gross return for the farm was $99.20 in 1967
and has been as low as $51.23 in the relatively good gross-income year
of 1969. Irrigation has been given credit by the farmer for stabiliz-
ing the income for this farm and furnishing greater returns to labor,
land and management than was the case under dryland conditions.

Table 70 shows the financial analysis of the farm operation
that includes both irrigation study number two and number four for the

period 1968 through 1971.
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TABLE 70.--WHOLE FARM FINANCIAL SUMMARY
OF CASE STUDY FARM NO. 2 & 4

1968 1969
ASSETS LIABILITIES TOTAL ASSETS  LIABILITIES TOTAL

Livestock ~  =====-  meeee-

Crops & Supp. 4,866 11,714
Machinery 33,370 38,274

Cash & Accounts

Receivable 37,006 27,452

Land & Building 109,000 : 109,000
Short Term Notes  =====e  =mee—-

Intermediate Term

Notes  mmeee- . mmeme—-
Long Term Note @ ==s;ee=e  mmeee-
Net Worth 184,041 186,440
Livestock Income -18  memea-
Crop Income 45,618 61,521
Total -+ 45,430 ‘ 61,521
Irr. Expense 5,908 6,071
Total Expense 22,954 22,408
Irr. Capital

Purchases 13,1718 L5172
Total Depreciation 6,012 9,113
Net Income for :

Labor, Land Equity

and Management 16,654 30,001
Total Crop Acres 909 909
Total Irr. Acres : 100 100
No. Men 1.9 : 148
Man Work Days 416 428
Man Work Days

Irrigation ‘ ‘ 110 110
Gross Crop Value/

Acre 72.65 719.77
Total Crop Cost ‘

Per Acre ; 33.02 36.07

Total Exp. Per
$100 Gross 63.50 51 .23
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TABLE 70.--WHOLE FARM FINANCIAL SUMMARY
OF CASE STUDY FARM NO. 2 & 4

1970 1971
ASSETS LIABILITIES TOTAL  ASSETS  LIABILITIES TOTAL

Livestock
Crops & Supp.
Machinery
Cash & Accounts
Receivable
Land & Buildingl
Shart Term
Notes
Intermediate
Term Notes
Long Term
Notes
Net Worth

32,688 24,052
09,000 109,000

------ 5,000

206,798 212,151

Livestock Income
Crop Income

Total

Trrs Exp.

Total Exp.
Irr. Capital
Purchases

Total Depr-
eciation

Net Income For
Labor, Land
Equity and
Management

16,562

Total Crop Acres
Total Irr. Acres
No. Men
Man Work Days
Man Work Days
Irrigation
Gross Crop
Value/Acre
Total Crop
Cost Per Acre
Total Exp. Per
$100 Gross

907
250
1.5
527
273
91.56
56.14

75.40
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2. Cash Flow Case Study Number Two

This farm was developed for irrigation in 1968 when two 47
foot wells were drilled and tied together to supply the head estimated
to be needed. As it turned out one well would have supplied enough
water,

One hundred acres of corn was grown under full irrigation the
first year and every year since. It is sold as a cash crop, usually
in the year harvested.

No capital for development was borrowed. Two short-term bank
loans for $5,000 were used in 1968, but were repaid after the corn
was sold in the fall. Another $8,000 loan in 1969 was used until after
the 1969 crop was sold. The borrowing habits of this farm refiect a
good self-generating of capital, relatively high internal-Tiquidity, and
a typical borrowing pattern for a cash-crop farm. A relatively Tow
development cost and Jittle need for additional capital machinery
purchases have held his intermediate and long-term capital needs due
to irrigation to a 1ittle over $13,000 during the three year operation
period. A contrast to this example of Tittle need for intermediate
term capital, will be shown in case study four which is the same farm
unit. The operator needed to borrow more capital.

Cash irrigation inflow over cash irrigation outflow including
all development costs was $4,669 for the years 1968-1970. This is
exceptionally good. This means if nothing had been withdrawn for
income taxes, social security taxes, or family living the irrigation
development in 19&8 plus all annual variable costs would have been

paid and $4,669 left over. In reality and average of $6,175 per
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year was withdrawn from the irrigation enterprise each of the three
years of 1968, 1969, and 1970 for family living, income taxes, social
security taxes and 1ife insurance. This total $18,530 withdrawal
prevented the payback of the $13,087 capital investments made for
irrigation and an additional $5443 funds had to be absorbed by other
enterprises on the case study farm number two. Since this operator
was using very little borrowed capital he had the freedom to decide
from which enterprise he would withdraw funds for family. 1iving and
at what rate he would pay himself for his capital investment. Where
borrowed capital is Qti]ized these decisions are often controlled by
the loaning institution.

Tables 71 to 73 give a monthly cash flow for this farm unit.
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ble 71. e S e e
CASH FLOW . : 19 58 Total Aps My Jun il Aug Soep Oct Nov Dee
NAME Case No, 2 Date Prepared Dgct Estimate Jan Feb Mar . ES''IMATED TOTAL CASH INFLOW
£ INCOME SOURCE g : : y | 1 1 1 . !
Livestock: 1 1 cF L L t 1 1 1
2 : b \ '. o , - . 18,016 1 3 14,016 |
3 =1 1 . 1 i 1 1 ! ! ! ' ;
4 1 A e 1 L ! ! ! ! ' :
> Crops: Corn 1 1 g ! g . ! i ! ! !
¢ 1 1 1 1 [ ' I 1 1 I [
S L 1 1 ; ] ! I ] ! i 1
8 I 1 1 1 P f ! t t ' :
9 Custom Work ] 1 o [ i | I 1 ! ! !
10 Gas Tax, Co-op & etc. Refunds 4 1 | = G i 1 1 ! 1 [ !
i | Gov't Payments Ly \ y 2260 849, 3261 75 i 851 ] I 791111.716
12 QOther Farm income 2607 , 2400 | 1 . 1 | ! ! : ! !
13| __ Other Farm income i L - 2260, ) oA9, 3261 75 — 0b1 14,016 7 ] /g1125,73
14| TOTAL FARM CASH INFLOW (Add 1 thru 13) 2670, 2400 , ; , . : ; — i T i
15 Non-farm business, wages, etc, i ) 1 1 1 I I ) | I 1
16 Non—-farm dividends & interest 1 f i \ ] ) | [ i ! [ :
17 Qther non-farm income | ; L 2260 ] 849 37261 | FEE 851 14,016 1 1 79 1125,732
18|| TOTAL CASH INFLOW (Add 14 thru 17) 2670 2400 , I ESTIVATED TOTAL CASH OUTFLOW ) — = ;
EXPENSE SQURCE 4 4 ! T . ) : :
19 Feed Purchased ! : i : 3 : 250 . 150 , ; 145 , 25 . 350 a20
20( Hired Labor : i 352 " 3sA T . 95 65, 50 , 70, 587
21 Farm Fuel ! 44 * ap ! 20 | : 40 : e . ; 40 130
22|__Auto Expense : ! T 264 ' 136 ' 230 | S : 20, - 30 89
23 Machine Repairs ' 101 ° 33 ! > 2700 © ey . i . . 2709
24 Machine Hire ? . g I 5 e = el 4 ,
75 Livestock Expense 5 o - T ima 600 : 425 i g ‘ ‘ 2879
26 Fertilizer : o £ é ; : 251 . : . 251
27 Crop Expense : ¢ b ’ : - iR » L . ; 15
28 Utilities : 15" i * ,I_ ! _: ﬁui 4:_ L :
29| Farm Dues & Fees ¥ e = X g - " : g 3 , :
30 Real Estate and Personal Property Taxes : : o v T A ; ; A ; .
31| Cash Rent : : b4 : = / o ; . 212 272,
.32 Interest . ; e - ,‘; : o : R ‘ L
33 Insurance . e o : : . = el i . : ‘
34 Repairs on Permanent Improvements ; - i : o i e ! 3 . .
35 Other Farm Expense : : & 2260 ' 910 . 2939 . 993 .- 175 85, 195 480 420 8617
36| TOTAL CASH OPERATING EXPENSES (add 19 .thru 35) e - MR = ol " 4 ; Ly ¢ ; ‘
37 Purchased Livestock : : i —[ ) . 6268 . i L : 11115
38 Purchased Machinery and Capital Improvements 26704 2240 _ el ¥ VIR - s ; i A5 N 1 T g5, L T80, 320 1 10737
39| TOTAL FARM CASH OUTFLOW (Add 36 thru 38) PE0 Jae0 Sk o fogg o oug . quon ; .. 1bon 1o, 1000 || 6000
40 Family Living Expense (Total Known -- MQ!LULS.,'! o s R 3 & | :
41 Other non—farm expense _ : - . . eeBl TG0 - 3058 BT - 175 . 86, 1195 , 1430 , 1420 {25,732
42| TOTAL CASH OUTFLOW (Add 39 thru 41) _ 2670 2400 , ! : >
_ SUMMARY ,OF CREDIT, NEEDS ; 4 ; :
Y T —t ===== , (-1910), (-3090), (=5000) ——— ——--, 12821, (-1480), (-1341)]| ---=-
43 NET CASH FLOW ( + or - ) (Sub, 18 - 42) meme mem= —t _mmmme |y emee- seo ADOR . A ===y S TS 1341 117,252
44{ Cash Available, beg.of period (prev.end of per.) XXX ——— === ey mm== -1910), -0- . (=5000) , _—— -—--, 12821, 11341 , ---=-- 11,252
450 Total Cash Available (Add 43 + 44) el = mmm——— mmme ' Lo SO0 . , 5000 , l o ; [ 10,000
46 Borrowing Necessary to Maintain [ balance oot (R ol 8 ' i A = " | - , 10000 { 10,000_
47 Payment on Principal ! v e ., 5000 , 5000 , 10000 , 1000¢ , 10000, - 10000, - - £
48 Total Current Debt (prev. period debt + 46 - 47) : ] S e — L 3090,  m=me | mmeee | mm——— || m———— 12821, 1341 |  ~---- 17,252
49| CASH BALANCE, END OF PERIOD (45 + 46 — 47) o M S = , T

Fxtension Service, K. S. U.

O~

43
44
45
46
47
48
49
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TABLE 72. . |
CASH FLOW - 1969 Total ]"
NAME ‘fase No, 2 Date Prepared Post Estimate ~Jan Feb Mar Apr May Jun »  Jul Aug, Sep Oct Nov Dec
INCOME SOURCE I ESTIMATED TOTAL CASH INFLOW

Livestock: y ; s L 3 L I 1 1 1 :
1 1 (=T =5 1 1} ! ! ! !
7 1 SRR L ] ! ! ' ! < :
e il 1 1 1 ! ! t ! :
Crops: Carn —- . : i) : : : . | 12000 : : 3000 || 15,000 |
1 1 1 1 ! I
; : L 1 1 1 ' ! ! : :
1 1 ! I
Custom Work : : ; ‘:_ : : Ly 1 1 1 1 1
= = d _ 1 1 1 1 ! i [
e aT e e e
Other Farm income 1900, %01, 65 9.1 2129, 1298 , ' s 510 « _ 33081 [ . 10,626
Other Farm income e : T EER e 1 ! ! ! ! ! !
TOTAL FARM CASH INFLOW (Add 1 thru 13) 1900 . 801 4 e e 21291 17298 ! 510 : 4241 : 12000 : : 3000 1126 ,559
Non-farm business, wages, etc. ! - o 1 1 ! !
Non—farm dividends & interest ; : ! ! ! ! ! ! ! ! !
Other non-farm income ! P 1 ! ! ! ! ! I !
TOTAL CASH INFLOW (Add 14 thru 17) 1900 , 801, 6e 0 4 2129, 1298 1 1 510 ¢ 4241 12000 ! ! 3000 126,559
EXPENSE SOURCE | : ESTIMATE:D TOTAL (EASH OUTFL?W i ) : - i
Feed Purchased : i . ) ; g ; i : .
fiired Labor ! - : %5, %0, T, 3w, —m
Farm Fuel ; 23" - IBDﬁ =] : : : S50 34 86 , X 55 481
Auto Expense ; ! g : . ‘ ' : 7 :
Hachine Repairs T a0 ' 2 4=l
e — e e
Fertilizer : i 7 r 1 o1 670" : joae 7 : ¢ 2,025
Crop Expense l : T 1 t + 50 : : : 1,471
Utilities ' : : " ' : : . . ; 20
Farm Dues & Fees . ; 1 ' N — s ‘ =
Real Estate and Personal Property Taxes a i 1 t + +— -+ } : ’ £
Cash Rent I ; T T T — 4 5 143 [ 1 g
Interest ' e t ' t - ' : - : q i.gg
Insurance 1 T t + 4 3 ’ s L
Repairs on Permanent Improvements - : : t t : 3 3 $ : ' ¢
Other Farm Expense : = t t % : 3 : L L
TOTAL CASH OPERATING EXPENSES (add 19 thru 35) p— : . O L 1 L K 2i/8, 1036 , 140 , 241 | 394 , 300 , 90 6,071
Purchased Livestock ; 5 t t Ego ’ } : L L
Purchased Machinery and Capital Improvements 580 : . = = 3 L : L L 1,172
TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 580 i:3‘::1 19 ;: S —tar Z_éslg : 1%333 . 140 , 241 , 394 , 300 , a0 7 243
Family Living Expense 1320 580 28— + } 5 ) === —— 580 , 580 , 580 6,840
Other non—-farm expense - " t + —+ + ! 1 1 1 (

TOTAL CASH OUTFLOW (Add 39 thru 41) 1900 801___ 68 L 2129 1208 2754, 1616 , 140 241 , 974, 880 670 |14.083

_— , SUMMARY OF CREDIT, NEEDS
W L T Ll e e (-2754) (--1616)l 370 . 4000 . 11026 0 : p
NET CASH FLOW ( + or - ) (Sub, 18 - 42) e o, L mem—— s | =T ____: —i S =T 1 e 1 1 y (~880) ¢ 2330 2 .976
Cash Available, beg.of 1)(.1'1.0d (1"'(\’ end_of pury) AxuX bt o PG Loy o — ¥ ’ (_2754); Tt 1 453 1 ——— e———— 11026, 10146 0,048
Total Cash Available (Add 43 + 44) XXX e ' 4 ' : 3000 4000, 4000 , 11026 , 10146 12476 48,032
Borrowing Necessarylto Maintain $ balance :::: L - ' L : : 1-100134'l 4000 : : : g‘ggg
Payment on Principa ] : } L :
Total Current Debt (prev. period debt + 46 - 47) oL ' & b : . : gggg . gggg 4000, TEmn YL e 1 1
CASH BALANCE, END OF PERIOD (45 + 46 - 47) - B¥EE e el e : L L oo==e j  w=-eq 110264 107465 12476 41,524
' 5202200

Frtension Service, K. S. 1.
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Extension Service, K, S. U.

~ TABLE 73 = :
CASH FLOW ~ 1979 Total
NAME Cacp g, 2 Date Prepared Post Estimate Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ]
INCOME SOURCE  n TSTIMATED TOTAL_CASH INFLOW
1 Livestock: : ] soibises 1 1 N 1 1 1 1 1
2 i 4 1 1 L e 1 1 1 1 1
31 { ; 1 1 1 1 1 1 1 I 4
4 ; 4 l | I b 1 1 [ 1 I 1
5 Crops: Corn ; ; i 1 1 I 1 [ 1 ] i 8403 8,403}
6 : i ; 1 1 1 ! I [ I i
7 + : ! 1 1 1 X [ 1 1 i
8 . : S 1 1 ! I ] I [ i .
9 Custom Work P ; ! 1 ! ! ! ! ! ! ! ._
10 Gas Tax, Co-op & etc. Refunds 4 30 , ‘ : 1 1 : : : : : 30}
11 Gov't Payments & A i : e . ! :
12 Other Farm income 916, 329, 11, ! 2155, 1 ) . ! L ' 114 5,214{
13 Other Farm income i . - 1 - : s ) ' ! s . K
: 2. =
14| TOTAL FARM CASH INFLOW (Add 1 thru 13) 2237, 692, 1100, | 27 o: .I : ; : : 1| 114: 8403 || 15,301
15 Non—-farm business, wages, etc. | [ *
16 Non—farm dividends & interest i ; ; : 5000: i : : ! ! !
17 Other non-farm income L ! ’ . 2755 5000 : , : : : 114: 5,000
18| TOTAL CASH INFLOW (Add 14 thru 17) 22371 692 1 1100; : : ! ! 8403 || 20,301
EXPENSE SOURCE : . Sk LT TR S SO ; — s P
19 Feed Purchased ] T ; — " ; . ; :
20 Hired Labor ! ! 5 5 5Tt - <00 200, 4 - 4 10
21| Farm Fuel 30: 17 : 12 = ; ¢ — N e L, 4 40
22 Auto Expense i 75" 300 t 1 +— $ : e
23 Machine Repairs % 65 ' 573 : 1 1 e IOL $ 143: — i 1,207
24 Machine Hire : 'r — ; r - e : . 20, 30 50
25 Livestock Expense : . . TI00 730" t + ¢ r . X
26 Fertilizer ' : 1 t 337 +— 57— — : : = 1,830
27 Crop Expense . . j t 1 t — — + . : 1,014
28 Utilities 5 : _| T T t } ' ' 4 oy
29 Farm Dues & Fees ; : ; 1 t ~+— S i ¥ ‘ ;
30 Real Estate and Personal Property Taxes : i ) t — — i : . ; ; 150 150
31 Cash Rent = ¥ ¥ 3 — ¥ 1 1 A
-32 Interest : : i t t —+ — : 3 cely €9, 1
33 Insurance : 160 Al =il 1 t ' + : : . g 16
34 Repairs on Permanent Improvements A : 5 +— t —— e L = ; :
35 Other Farm Expense 7 50 A5 v iV M 57200 e e i
36| TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 307 262~ 650 + f — M L 1%, 2, 185 180 || 5,93
37 Purchased Livestock ; . i t t 4 ' : : . 2
38 Purchased Machinery and Capital Improve.ments €00, . o ¥FE— Zfet 50— 957 vdijih %3 7= igion _6_80{]
39 TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 830 242 BoU” 568 450 50 : : . ‘-, = 180 )
40 Family Living Expense 1307 450 45U, : s +— : 1 L 1 0, 450 ]| 5,690
41 Other non—farm expense . 3 ; 2I55, o577 180" EWI ! 1 i i
42| TOTAL CASH OUTFLOW (Add 39 thru ) 2237' 692 . 1100, - - + 200, 143 42, 595 630 || 12,428
: SU%YS ,OF CREDIT, NEEDS ; : s |
: T T — s (=280} (=977 (=200 143 = =
53] NET casw FLow ( + or - ) (Sub, 18 — 42) _ vmem y mwmm | eeeh = == BT {ir 866? { 66!11 (sgiLj 28TL 7773 7,873
44| Cash Available, beg.of period (prev.end of per.) XEXX —— g meeme LT : 2423, 1943, 266, 666, 523: 40]_1 81« 5_3_02
45 Total Cash Available (Add 43 + 44) 2XAAK . e ey . . : : : ol L 7773 14,675
46 Borrowing Necessary to Maintain $ balance . s i ! e e ; ; : L ‘
47 Payment on Principal. = : Vo o ) i < : : , : :
48 Total Current Debt (prev. period debt + - . ; — 2423 1943 86
49| CASH BALANGE, END OF PERIOD (45 ¥ 46 - -~ 47) . _oex 4 ; - : ot —21  — L] 223 481, 7773 |! 18,675
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C. CASE STUDY FARM NUMBER THREE

1. Whole Farm Analysis of A Sprinkler Irrigation System

This system has been in operation only one year. The positive
net worth change is due to partner contributions to the business. The
Tower gross income is due to being out of the cattle feeding business
for half the year and from poor yields of fall harvested crops.

Even with the added return on 130 acres of irrigated crops the
gross income per crop acre was down from 1969 reflecting the poor
yields for fall harvested crops. The costs per crop acre increased
nearly $2 per acre due to the added irrigation expense. This operation
is in a transition period. The transition from dryland to irrigation
may cause the manager to change his farming patterns. It may also
cause him to hold back on some phases of his operation (as this farm
did with cattle) for a time to allow him to get the new enterprise
in operation. Many fixed costs continue for the whole farm while the
transition is taking place. The returns are delayed until the manager
can get the new and old enterprises coordinated and in full operatioh.
This seems to be the case with this‘farm and is reflected in the cost
of $106.80 to obtain $100 gross income. Table 74 compares 1969 and

1970 financial summary for case study farm number three.
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OF CASE STUDY FARM NO. 3

J

1969
ASSETS

LIABILITIES

TOTAL

ASSETS

LIABILITIES

1970
TOTAL

88,114
24,000
16,594

Livestock

Crops & Supp.

Machinery

Cash & Accounts
Receivable
Land & Bldgs.

Short Notes
Intermediate

Long Notes

Net Worth

1,800

64,091
17.,887

48,560

25,451
54,976

1,500

16,872
13,222

51,833

Livestock (Accrual)
Income
Crop Income
Total
Irr. Expense
Total Expense
Irr. Capital
Purchases
Total
Depreciation
Net Income
For Labor, Land
Equity and
Management

51,793
30,164
81,957

298
66,267

19,008
7,307

8,383

36,203
16,657
52,860

7,278
56,461

15815
6,700

(-3,601)

Total

Crop Acres

Total

Irr. Acres

No. Men

Man Work Days

Man Work Days
Irrigation
Gross Crop Value/
Acre

Total Crop
Cost Per Acre

Total Exp. Per
$100 Gross

1,100

1827
130
22

1,018

108.20

50.60

29.20

106.80
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2. Cash Flow Study Number Three

This sprinkler system is on rented land operated by a partnership.
A1l operator share of raised crops are fed to livestock so the cash
flow reflects the crop sales at cash market prices when the livestock
are marketed. The landlord furnished the well and pump. The operator
owns the sprinkler system and power unit. No income from irrigation
was taken in 1969 since the system was developed in the fall. Rye
irrigated by the system was pastured during the fall of 1969 and the
winter of 1970. Grain sorghum was grown in 1970. None of the milo
harvested was sold in 1970, since it will be fed to livestock that
will be sold in 1971.

No family 1iving has been drawn from the irrigation enterprise
yet. Cash irrigation inflow for the two years is $25,270 less than
cash irrigation outflow. This is due to the inventory of 1970
production not yet sold and the initial development costs incurred.

About $13,000 worth of grain sorghum was on inventory January 1, 1971.
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TABLE 75.

CASH FLOW . 19 69 - Development Year Total e ¥

NAME _ Case Study No. 3  Date Prepared Post Estimate Jan Feb . Mar Moy Jun Fiil Aug Sep Oct Nov vec

\pr ur
INC?ME s e z TUTESPIMATED TOTAL CASIT INFLOW
Livestock: . AR Aol 3

o iR e e
[} 1

e =l nasn Rulace oy

Crops:

|
1
N B maalole s s
1
I

Custom Work
Gas Tax, Co-op & etc. Refunds
Gov't Payments

Other Farm income - Not From Irrigation Operation -| Internal Gene¢rated
Other Farm income

1700 7200

45 50

o

[N RN = R T - R IO L

TOTAL FARM CASH INFLOW (Add 1 thru 13) L

Non-farm business, wages, etc,
Non—-farm dividends & interest
Other non-farm income

TOTAL CASH INFLOW (Add 14 thru 17)

EXPENSE SOURCE

5051700

1

1
I 1
] 1
1 1
1 1
L 1
] I
1 1
] I
1 I
1 1
1 1
] 1
I 1
) L]
1 I

[ P SR R | . P o Y T O T e e e
[ B U [ N | N R P S R N o Rl Bl Rl Rl
[N [ RN [ N | P e [ e e B ET e N e e e e

L 42Us

bl e ledllle e b Ll B R L L 4
CLLLLLELELELLELLELEL

50 1700 .
" ESTIMATED TOTAL CASH OUTFLOW L
st . ! :

Feed Purchased

-+ o

Hired Labor

.

1

Farm Fuel 3 f 52

Auto Expense 40 ) 10

Machine Repairs Zh

Machine Hire

1
J

Livestock Expense

t

= it R B B [ R

Fertilizer

[ S B I = T ™ e

Crop Expense 111

T g

Utilities

e e pe T S

I B B O B B B B B A

I

Farm Dues & Fees R N
Real Estate and Personal Property Taxes e

|}

Cash Rent
Interest
Insurance
Repairs on Permanent Improvements
Other Farm Expense °
TOTAL CASH OPERATING EXPENSES (add 19 .thru 35)
Purchased Livestock -
Purchased Machinery and Capital Tmprovements -
TOTAL FARM CASH OUTFLOW (Add 36 thru 38) e
Family Living Expense S
Other non—farm expense

TOTAL CASH OUTFLOW _(Add 39 thru 41)

R T B, I I

T
LIL]

SHE Y T I "I Son T S T S T O O T

— 66

1700 . 15280 . 1114
70015336 1758

] o 1

1700 . 15346 . 1758

144 30 298

464 119,008 |
294 1119,306

\

=0 I S o o TR T LT SN TN R U MU U SR SR SN S CEEE U R Y

P S e e S R T I
4
i ol all il el i i o O - L T MENE NUNE SR TN SENE U U S S R U

LB R B N B B B B
i
|
|

o)

494 119,306

| _— | L]
———=  (-15346], (~1258),  (-A),  (=494) [{~19307]
ey e, A 396, 397 [[23,4%2
W 392, 392 ]| 1,080

1

[ ]

[} 1
] |

--, =---- 17000 , ——— -~ 464 117,560

] |
1 1
| 1

NET CASH FLOW ( + or = ) (Sub, 18 - 42) . :
Cash Available, beg.of period (prey.end of pers) | XLy i e e
“Total Cash Available (Add 43 + 44) XKKX ; :
Borrowing Necessary to Maintain $ balance ; :

— :
Payment on Principal : - p— T — N
Total Current Debt (prev. period debt + 46 _~ 47) 17000 17462

CASH BALANCE, END OF PERIOD (45 + 46 - 47) — : = e - ——— 1654 , 396 392, 39 2,530

| - 4-195_0_300
Frtension Service, K, S. U.
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TABLE 76. . ' : !

CASH FLOW ™nTer 19 70 Total £ ]
Igfég Mgagguggédv Ho. 3 Date Prepared Post Estimate Jan Feb Mar _Apr |.qu:?|}\’|;\'|‘|.-“ Lgl[]:T (‘Aqu‘]l]-'l;[,‘l‘ow Aug Sep Oct Nov Dﬁ:ad
1| _ Livestock Pasture: , . SRy S S | ! 1464 (12¢ X 12200 Days) || 1.464
:2,’ 1 1 gy [V, S . : l
4 1 1 K wee = S (N : ; ;
5 Crops: Rye Seed : : = :' T : 1 I I i
6 : : ] 1 1 ! 255 255
& : 1 1 1 4
8 ; : =N : 1 i I
9 Custom Work : : = ; 1 ] t 25
10 Gas Tax, Co—op & etc. Refunds | ; _'_I'J ! ! ! !
11 Gov't Payments 1 ] = 1 ] I :
12 Other Farm income - Not From Irrigation Operation 8190 1 5 ' i ' 1
13 Other Farm income . | T ) 1 I 1
14| TOTAL FARM CASH INFLOW (Add 1 thru 13) L 8100 = . ! 1568 1 i <6y
i3 Non-Farm business, wages, etc, I i = L l 1 :
16 Non-farm dividends & interest : i . I ! ! !
17 Other non-farm income | I I L l i '
18| TOTAL CASH INFLOW (Add 14 thru 17) , 8100 , i I f 1464 1 ! 280
EXPENSE SOURCE ESTIMATED TOTAL " . .
19 Feed Purchased ! ] = ! .
20 Hired Labor 5y ! ' i . < =
21 Farm Fuel T 76 | ' § 130 - 45 . 60
22 Auto Expense 2 ! J 3 , J : "
23 Machine Repairs T ' — : 22 . . ;
24 Machine Hire ! ! e i 94 | . "
25 Livestock Expense 1 J ' g : g k
26 Fertilizer : 7 ' : 737 ; .
27 Crop Expense ’ 15 ° k 3 ] 105, 2500, 105
28| Utilities ) ' : ' i . .
29 Farm Dues & Fees 40 ' ' i : - : :
30 Real Estate and Personal Property Taxes " ; ! : : i 2 205
31|___Cash Rent : ; 733 : ' : .
.32 Interest : ; 2071"1 : - L ! L
33 Insurance : ' i ; ' g ;
34 Repairs on Permanent Improvements : ; s ¢ : : :
35 Other Farm Expense: ' ' e ’ L 1 1
36 TOTAL CASH OPERATING EXPENSES (add 19 thru 35) 63 97 940 ; 983 | 110 , 2545, 370
37 Purchased Livestock : : : 4 4 i "
38 Purchased Machinery and Capital Improvements : : L , A . {
39| TOTAL FARM CASH OUTFLOW (Add 36 thru 38) 63 97____ 940 5 983_, 110__, 2535, 370
40 Family Living Expense f : 5 L L 1
41 Other non-farm expense ¢ ! ! L
42|| TOTAL CASH OUTFLOW _(Add 39 thru 41) 63 97 940" - ; 933 , 110 , 2545 370
7 ' = , ,OF CREDIT, , ; ,
43| NET CASH FLOW ( + or — ) (Sub, 18 - 42) (-63), 8003 _, (-940), _(-496), 2997 | (-933) 1354 , (-2545)  (-90)
44| Cash Available, beg.of period (prev.end of per.) 392 329_, w322 __ 7392 | 6896 | 8054 , 6805 , 8159, 5614
45|  Total Cash Available (Add 43 + 44) 329 8322 7392 , , g 7071 p 38159 , 5614, 5524
46 Borrowing Necessary to Maintain $ balance ot y - ; ; .
47 Payment on Principal : . e 5000 SEER— ' 1 L L
48| Total Current Debt (prev. period debt + 46 - 47) 17464 17464 1200 12464 i 12464 L 12464 | 12464, 12464
49 CASH BALANCE, END OF PERIOD (45 + 46 - 47) 329 8322 7392, ' . 7071 y 8159 5614, 5524

Extension Service, K. S. U.
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D. CASE STUDY FARM NUMBER FOUR

1. Whole Farm Analysis of A Sprinkler Irrigation System

Since this case study is on the same farm as case study number
two the whole farm analysis will not be repeated.

2. Cash Flow Study Number Four

This system was developed in 1970. One hundred and thirty
acres of corn was grown on it and part (7540 bushels) was sold as
a cash crop in 1970. The remaining 8737 bushels were sold in 1971.
It is on a rented quarter section of Tand. The operator paid all
development costs, but has a long term lease. This system is located
on the same farm unit as case study number two. Unsold inventories
of grain and the initial development costs have caused the irrigation
sales inflow to be $30,081 less than outflow for irrigation. No
family living was realized from this operation in 1970. After the
remaining corn was sold in 1971 for $12,232 the total irfigation
outflow for 1970 exceeded iﬁcome from production on irrigated acres
by $17,849. This means that all variable expenses for 1970 were repaid
and $10,062 of the $27,911 capital investment made in 1970 was repaid.
At this rate of recovery and assuming no withdrawals for family living,
income taxes or social securfty taxes the capital investment recovery
will take less than three years from the time of the first investment
was made. The validity of the assumption that the sprinkler irrigation
will not partially support the operator's family and pay its share
of the taxes may be open to careful review in actual practice. This
example serves to show what the minimum payback possible could be on

a well managed irrigation unit if it is heavily financed externally.
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20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36

37

38
39

40

41

42

TABLE 77. o
| CASH FLOW - 1970 Total B _ :
NAME Case No, 4 Date Prepared Post Estimate Jan Feb Mar " — Jin Jul Aug Sep Oct Nov Dec _
P Dy
INCOME SOURCE FPTHATED TOTATL, CASIT TNFLOW e e :
1 Livestock: " ; - = AT e | 1
; . e | : ; 1
1 1 o e R O O |- o .
3 1 1 (0 AT - A e ' : :
1
é Crops: : : : :_ : ! ! I 10556 10556
; 1
6 1 1 L 1 1 ] 1
{
7 1 1 iSO T 1 ' !
8 1 1 1 D e ] I 1 i
9 Custom Work 8 f : : 1 1 :
10 Gas Tax, Co-op & etc. Refunds | : | | 1 : l
e ; , - 2595, ; ; 629 || 15018 |
T 1 [ 1
13 Other Farm income 1 il i el J et
14 TOTAL FARM CASH INFLOW (Add 1 thru 13) ! | - 1 4995 1 : : 11185 25637
15 Non-farm business, wages, etc. | i i [ 1 ‘ 1
16 Non~farm dividends & interest L I I 1 : =50 : : —
17 Other non-farm income I 1 ] 1565 1 2550 | | A
18| TOTAL CASH INFLOW (Add 14 thru 17) L 1 i 1
EXPENSE SOURCE Yo A 'z’-f.éfri'M'/_\_trjl-:n TOTAL_CASIL_OUTFLOW ; P
19 Feed Purchased o saliszn : : : ;
20 Hired Labor ' i . : i :
21 Farm Fuel . ; 199 : = 841
22 Auto Expense ; ; c 4 t
23 Machine Repairs . % ; zgg i . zl;gi_
24 Machine Hire e . . : i 4|l
25 Livestock Expense . ' : ;
26 Fertilizer ; el 572 s . %g;i
27 Crop Expense —— n Ly .
28 Utilities e, r — :
29 Farm Dues & Fees = o £ = i =
30 Real Estate and Personal Property Taxes LS ¢ ! : 3400 3400
31 Cash Rent g t : : o
32 Interest s : : : o1
33 Insurance e - §
34 Repairs on Permanent Improvements —_ + - :
35 Other Farm Expense 1 + ; 5
36 TOTAL CASH OPERATING EXPENSES (add 19 thru 35) ¢ : ; 490 : 3400 12726
37 Purchased Livestock i -—-——-a* 33 ﬁ § . 3 S5
38 Purchased Machinery and Capital Improvements 7__________,____‘_____-;;.:_—:_:, ‘-:_ _“"‘—Z':'[T‘TT‘:H_"EQU.’)_T‘”"—H?I =190 796, 700 40637
39 TOTAL FARM CASH OUTFLOW (Add 36 thru 38) : . § : ‘ ] ‘
40 Family Living Expense ._ : : :
41| _Other non-farm SXpries ' 4995 490 49 3
42| TOTAL CASH OUTFLOW _(Add 39 thru 41) t ; L 400 || 40637
- . SUMMARY OF CREDIT, NEEDS . ) . .
T = o = { -
@ mroh € & op =) D, A8 = 42 s b y . (=15000), (-1434) ngég 1(_=350) o( _=15) (( -496) ¢ 7785 [l(-5000)
v or = tid LR L e e N Katag i L L 1
NET _CASH ~hen.of porlad (prev.end of per.) PEees S b ; e 1 . 3076, 2726 2311 (2215 14294
Cash Avallablrd__%. (Agd YY) Geh ; ' e {(=15000) , (-1434) 8076, 2726 , 2711 , 2215 10000 9292
E“iiwiiz%il’i:iiyem Mointaln $ balaice ‘ : Mg e ' : oW L
or i 1 e I+ - L 1 1 1 1 1
Payment on Principal T3 debt + 46 ~- G : L s , 15000, 15000 , 20000 15002  ,15000  , 15000 , 15000 5000
Total Current Debt (prev. perod Cern P s sk . . 3566 _,3076_, 2726 _, 2711 _,_ 2215 14294
CASH BALANCE, END OF PERIOD (45 + 46 - 47) e = — - £
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E. SUMMARY OF CASE STUDY FINANCIAL ANALYSIS AND CASH FLOWS

Examples of irrigation units that were developed with sizeable
amounts of borrowed capital were purposely selected to contrast with
irrigation units developed primarily with internally generated capital
to exhibit the flow of funds and the effect on family Tiving. Several
detailed analysis techniques will be outlined in Chapter VI to review
the advisability of undertaking an irrigation enterprise. These -
techniques are valuable for the long run, but the projected cash flow
in particular helps the developer to determine the payback terms possible
if borrowed funds are involved. -1t also allows the developer to see
how much money will be available for family living and other non-
irrigation outflow. . :Case study number one showed that in the first
two years of irrigation production only $3718 could be taken for
family living for two families. No note payment was made in the first
30 months after initiation of irrigation development. In the third
year of operation the family living withdrawal was $9001 for the two
families. Note repayment of $10,080 and family living of $12,187 was
possible in the fourth year of development. This suggests that possible
irrigation development and early operating capital, if borrowed, should
be set up on an intermediate term note and certainly not on an equal
payment of principal basis. The farm operator needs adequate time to
learn how to utilize irrigation for maximum production. A Tlivestock-
crop dperation similar to case study number one and two needs more time
than a cash crop farm similar to case study number two and four. This
is because of the time it takes to market the irrigation production

through the livestock.
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Case study number three showed that with the relatively high
input costs connected with irrigation that average or lower value
production will not be high enough to give the operator a profit for

his labor and management. This is not unusual, however, for a

beginning operator.



CHAPTER VI
USE OF PROJECTED CASH FLOWS IN INVESTMENT PLANNING

Cash flows may, be used as a basis for several useful credit
analysis tools. Among these are the payback, simple rate of return,
and discounted cash flow.

A. PAYBACK METHOD

The ﬁayback method is one of the most used, but probably
one of the most 1acking in analytical depth. It is a method of balancing
total outflow and total inflow of funds over time. Many investors will
decide to proceed with their plans if the total payback is more than
the total outflow in a reasonable period of time.

Case study number two would show that it took less than two
years to pay off the original development cost and subsequent operating
costs from production income ($38,382) when no land expense or operator
labor and investment return was taken out. When withdrawals for
family living were considered in the flow of cash there had'not been
full recovery of the outflow of funds for development and operation
over the three years it had operated. In fact, this example of pay-
back analysis was short $13,861 of inflow. _Another way to view this,
would be to say that the operator over a three year period (1968-70)
had paid all operating expenses totaling $20,626 drawn $18,530 for
fgmi]y living, paid nothing on the capital investment (100% his own
equity) and found it necessary to pull in $774 from other enterprises
on this farm unit: Over half the 1970 corn crop is still on inventory,

hence not yet recorded as a return to irrigation operations.
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"The payback period has some serious weaknesses as a
measure of investment worth. It can lead to incorrect rank-
ing of investments and can suggest unsound decisions.

One major limitation of the payback is that it fails
to consider the entire economic 1ife of the investment pro-
posal -- it ignores profits earned after the initial invest-
ment has been recovered. Suppose we are considering two ;
investments, each costing $10,000 and each returning a cash
inflow of $3,000 a year. Further assume that the first is
expected to provide earnings for ten years, the second for
five years. Both would pass equally well the requirement of
a five-year payback, while the first investment obviously
is the better investment.

Strictly applied, the payback period is not a measure
of profitability. Since it considers how quickly invest-
ment dollars may be recouped, it is really a measure of
liquidity. The main objective of making an investment is
profitability, not merely recapturing the original outlay.
To carry it to the absurd, if we were really interested in
a short payback, a businessman wouldn't invest his funds at
all -- the payback time would be zero. Of course, business-
men who use the payback method as a guideline do not apply
the measure as blindly as the above discussion infers. They
recognize that given the payback period, the longer the
expected useful life of the asset, the greater the profit-
ability. But if a measure of investment worth that allows
management to consider the entire economic 1ife of the
investment is available -- and it is -- why not use it
rather than the payback?

The payback period method has another serious defect
as a measure of the economic worth of investment alternatives.
The establishment of the cutoff criterion -- the maximum
acceptable payback -- is usually an entirely subjective
decision. Except under certain conditions usually not met in
practice, the establishment of the maximum acceptable payback
has no objective basis and no necessary relation to the
assumed primary objective of the business to maximize the
economic well-being of the owners.95/

95/ Richard D. Aplin and George L. Caster, Eva1uat1ng?_roposed
Capital Investments With Discounted Cash Flow Methods, 2nd edition,
Department of Agricultural Economics, Cornell Un1verszty, Ithaca,
New York, 1969, p. 5-7.
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A third weakness of the payback period as a measure of invest-
ment worth -- and one that can suggest incorrect decisions to manage-
ment -- is the fact that it fails to consider the timing of the cash
outflows and inflows. It ignores the fact that a dollar in hand today
is more valuable to us than a dollar that we will receive sometime in
the future. As discussed later, most businessmen have one or more
reasons for preferring a dollar today over a dollar sometime in the
future. Consequently, to make valid comparisons between the capital
outlays required by an investment and the resulting benefits (added
cash inflows in the future years) management must attempt to reflect
the time value of money.

Although the payback period has some serious limitations,.some
favorable things can be said of it.r The payback is certainly superior
to the urgency approach. It required conscious estimates of capital
outlays and of annual cost saVings or expected additions to revenue--
which is a crucial step in any analysis of investment alternatives.

It is simple. It is a conservative measure thatrmay have particd1ar
usefulness when a firm is extremely short of cash or credit ability

or when the projectAbeing analyzed carries extreme risk of obsoles-
cence. The payback can be uéed as a coarse screen to identify
obviously desirable investments (e.g., an investment that can be
expected to have a productive 1ife many, many times its payback period)
and obviously undesirable investment (e.g., a project whose payback
period is as 1oﬁg as its expected useful life). Although prudent use
of the payback period as a measure of investment worth may be helpful

to management, it has serious shortcomings as the primary measure of
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the desirability of investment proposals.

B. SIMPLE RATE OF RETURN METHOD

The simple rate of return method is a fairly common analytical

investment tool best shown by:

R=E-D where:

the average annual rate of return.

the additional average annual earnings, before
depreciation, expected from the investment.

the additional average annual depreciation.

the amount of capital required by the investment.

nwn

oo m o

This writer found that Federal Land Bank credit analysis

presently utilitizes this analytical tool in its loan counseling.

To arrive at a return for the irrigation investment only

the formula is used with values for the land, operator labor and
operator management are assigned. The average annual land charge is
assigned at the rate of $24 per-acre or $2400 per year for the 100
acre unit. The operator labor and management is assigned at a rate
IOf ten hours per acre times three dollars pef hour or $30 per acre or
$3000 per year for the total unit. The additional $8610 worth of corn
unsold in 1970 is also added to (E).

E = $2018 = total irrigated gross income of $46,992 minus
average dryland gross of $18,000 minus difference be-
tween total irrigated costs (not counting depreciation
and interest, but including $7200 land cost and $9000
labor) of $35,086 and $15,750 which is the average dry-
land costs for this farm all divided by 3 years equally
additional average annual earnings.

$ 1,008
$13,087

1

D
c
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The value for (R) or the average annual rate of return is:

R = $2018 - 1008 = 7.71%
13,087

The simple rate of return is superior to the payback period as
a measure of investment.worth because it considers the added earnings
of an investment over its entire expected useful life -- not merely
the added earnings up to the payback date. But the simple rate of
return has some serious limitations also. One of its weaknesses is
that the rate of return computed is not directly comparable to figures
used in the financial world in quoting interest rates on borrowed
funds, yields on bonds and the like. Such rates are usually computed
on the basis of capital in use from year to year rather than on
average or initial investment. Thus it dqes not permit the direct
comparison of projected returns on investments with the cost of borrow-
ing money or with the returns that might be obtained on ownership
capital if invested in financial securities.

A second limitation of the simple rate of return, and one that
can be serious in some instances, is that it fails to take into con-
sideration the timing of the capital outlays and benefits. Since this
measure of investment worth does not enable management to reflect that
a dollar invested in a project today is more valuable than a dollar of
benefits to be received sometime in the future -- a weakness of the
payback period method also -- it can suggest incorrect decjsions to
management. This can occur particularly when the earnings or savings
from an investment are likely to start at a relatively low level but

increase significantly over time (e.g., a new product or new enterprise).
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In such a case, an investment could have an acceptable average rate of
return but still be undesirable when the time value of money is con-
sidered. Discounted cash flow calculation of rate of return takes into

account the timing of capital outlays and benefits.

C. DISCOUNTED CASH FLOW METHOD

The discounted cash flow method of analysis is probably the least
used, the least clearly understood and the most powerfully analytical
of the three tools being used by business today. Richard D. Aplin and
George L. Caster of Cornell University have done an excellent job of

describing this system in their paper, Eva]uating_Proposed Capital

Investments With Discounted Cash Flow Methods. Much of this description

will be drawn upon to explain its use in evaluating case study number

two.

"{1) The two measures of investment worth most widely
used by businessmen, the payback and simple rate
of return, suffer from serious weaknesses and can
suggest incorrect decisions.

(2) A dollar received at some future date is worth less
than a dollar in hand today.

(3) Therefore, no sums of money are comparable unless
the comparison is made at the same point in time.

(4) The use of discounted cash flow methods requires
that all relevant financial information be con-
verted to actual cash flows (money receipts and

payments), and that information which has no effect
on cash flows be ignored."396/

Two measures of investment worth that allow managers to reflect
these concepts may now be considered. These measures, both of which

are called "discounted cash flow methods," are : (1) the net present

96/  Ibid., p. 26.



180

value method and (2) the yield of investment or discounted rate of
return method. The underlying logic and the mechanics of these two
measures will be explained in succeeding pages using simple, hypo-
thetical investment proposals as illustrations.

D. NET PRESENT VALUE METHOD OF EVALUATING INVESTMENT

The net present value method of evaluating an investment, '.
which ql]ows management to reflect the time value of money, involves
four steps. Each step will be explained and will be applied to a
simple illustrative investment.

The first step involves the determination of an "appropriate"

discount rate. The discount rate should reflect the minimum'acceptab1e
rate of return. Under most conditions, it can be argued that the
appropriate discount rate is an estimate of the firm's "cost of capital”.
Some decision makers use different discount rates for different classes
of expenditures to reflect differences in the degree of risk involved.
The discount rate chosen by the decision maker represents the "cut off
criterion" in judging whether or not an investment is desirable. Con-
sequently the selection of the "correct discount rate" by management

is of crucial concern.

The next step,invo?veé computing the present value of the net

cash inflows -- the benefits -- that are expected to result if the
capital expenditure is made. The present value of the net cash inflows
(or net cash proceeds of an invéstment) discounted at the firm's cost
of capital represents the maximum amount that a firm could afford to

~ pay for the opportunity of making the investment without being finan-

- cially worse off. This interpretation of the present value of the net
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cash inflows is crucial to understanding the net present value method.

The third step in the net present value method involves comput-

ing the present value of the cash outlays required by the investment.
A11 of the capital outlays associated with some investments occur
jmmediately, in which case the present value of the outlays is merely
the net amount of additional capital needed if the investment is made
(i.e., the present value of a dollar expended today is $1.00).

In the fourth step, the present value of the capital outlays --

as determined in Step 3 -- is subtracted from the present value of
the net cash inflows -- as determined in Step 2. The difference is

referred to as the net present value of the investment.

Criterion for Acceptance or Rejection. Management should

accept all independent investments that have positive net present
values and reject as undesirable all investments that have a negative
net present value. This criterion for judging the desirability of
investment proposals is based on the fact that the present value of

net cash inflows when discounted with the cost of capital represents

the maximum amount that the investor could afford to pay for the
benefits expected and just "break even" (Step 2). If an investment

has a positive net present value, it means that the investor could

afford to pay more than the current cost of the assets. Alternatively
investment with a positive net present value may be said to yield a
return gréater than the rate of return used as the standard in testing
the proposal. On the other hand, if an investment proposal has a

negative net present value, it would seem undesirable from an economic

viewpoint because the investment outlays required exceed the maximum
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amount the firm could afford to pay without being financially worse -
off (i.e., the present value of the benefits expected).97/

There are a few exceptions to this criterion -- for example,
in the case of “"mutually exclusive investment" (i.e., for some reason(s)
only one of two or-mbre investments can be undertaken)-or in the:cése
of capital rationing. Under these conditions the major good may be“to

minimize losses.

The net present value method expressed in formula form is:

e e e e

where:_ V= present value of net cas@ inflow, AI’ A?“'An =
cash inflow after taxes in years 1,2, 7..n,
r = the discount rate or cost of capital,
n = expected economic life of asset,
and S = salvage value of the asset in year n.

If V exceeds C, the investment appears desirable, where

C = the capital expenditure required or the cost of
the asset.

To illustrate the net present value methods; assume that, as in case
study number two in 1968, it was considering an irrigation investment
which would require a total capital outlay of $13,087, produced net
cash inflows over operating costs of $5,671 in 1968, $9,072 in 1969,
$2,627 in 1970 and estimated $5,500 for the next seven years. Again
no cost for land, operator labor and management, risk or return to
investment is figured in the operating costs.

When a nine percent discount rate to reward development invest-

97/  Ibid., p. 18-20.
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ment is used, after costs for labor and management and costs for land
are assumed at customary local rates a net present value of invest-
ment of $-965.41 is derived. The land was appraised at $300 per acre
and given an eight percent annual production return to investment or
$24 per irrigated acre. Labor and management cost was figured at $3
per hour for 10 hours per irrigated acre or $30. The $8610 inventoried
corn was added to the third year's income. The discount factor of

nine percent results in a negative annual present value of income.

This illustration makes a weaker case for undertaking the irrigation
investment. Table 78 shows the calculation to arrive at the return
above all costs except return to 1nvestmeht on a net present value
method. The projected CASH INFLOW and ACCRUAL INCOME figures after the
third year is an estimate which is probably lower than would normally
be expected for this operator. When labor and land is charged at the
above costs a nine percent discount factor may be higher than normally
expected also. The factors have to be carefully evaluated by the
manager when he is making an analysis of a proposed capital expenditure.

E. YIELD OF INVESTMENT METHOD

The yield of investment approach involves finding the rate of
interest that will make the present value of cash inflows expected
from an investment equal to the present value of the cash outlays
required by the investment. This is a trial and error method basically
using'the net present value method to find the discount rate that
yields a net present value of investment of zero. When this discount
rate is found it ;epresents the highest rate of interest an investor

could afford to pay, without losing money if he is borrowing all the
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capital and the investment must repay principal and interest.

Again, operator labor, management return and a risk factor
should be valued and deducted before cash inflows are determined
unless they are included in the discount rate chosen.

Variations of these analytical tools may be used to analyze
prospective investments. This method has the major advantage over
payback period and simple rate of return methods in that it considers
time. The value of a dollar in hand today should be more than it
will be in the future. This technique allows this factor to be
considered in depth. It still demands the investor's judgment and
a certain amount of educated guesswork when projecting future costs

and returns.
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TABLE 78.-~CALCULATIONS FOR CASE STUDY
FARM NUMBER TWO ON NET PRESENT
VALUE OF CAPITAL INVESTMENT

(Investment Only)

YEAR ACCRUAL INCOME 9%'DISCOUNT PRESENT VALUE
~ FACTOR OF _INFLOWS
1 $ 27 X .9174 - $ 248.61
2 ‘ 3,672 X .8417 = 3,090.72
-3 5,837 X 7722 = 4,507.33
4 1,100 X .7084 = 779.24
1,100 X .6499 = 714.89
1,100 X .5963 - 655.93
7 1,100 X .5470 - 601.70
8 1,100 X .5019 = 552.09
9 1,100 X .4604 = 506 .44
10 1,100 X 4224 = 464.64
Present value of net cash inflows = 12,121.59
Minus present value of qapita] outflows = 13,087.00

Net present value of investment = (-965.41)



CHAPTER VII
CAPITAL NEEDS AND SOURCES

A. PROJECTED CREDIT NEEDS FOR IRRIGATION IN SOUTH-CENTRAL KANSAS

Kansas Water Resources Board has projected a doubling of irri-
gation acreage between 1968 and 1980 to a total of 166,700 acres from
80,000 acres in the 11 counties in this study. It will be assumed
here that the Board's projection is correct if all conditions are
met successfully, including capital requirements. How much capital
investment will be needed and from where will it come?

It is assumed this expansion will be done on an average of
7,225 acres per year or a nine percent annual growth. Some will be
sprinkler and-some will be flood irrigated. The easiest flood irri-
gation development has probably taken place. However, there will
continue to be acreage developed for flood irrigation but probably
at a slower rate than in the past. Sprinkler irrigation in contrast
is expected to expand in its rate of development since the rolling
sandy land suitable for irrigation in the area is only beginning to
be irrigated. This coupled with more suitable equipment that saves
labor will encourage greater use of sprinkler systems in the area.

If 1968 - 1970 costs 6f development were to be projected through
1980 the development formula would be:

ADC = [(s X soC) + (F X FOC)] [(P1)] where:

ADC = Annual Development Cost.
S = Acres of sprinkler irrigation developed annually.
F = Acres of flood irrigation.developed annually.
SDC = Sprinkler development cost per acre.
FDC = Flood development cost per acre.
PI = Price index (1968 - 1970 = 100).

186
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The following estimates for the formulas have been chosen on the
basis of trend analysis and knowledge of the most likely direction the
forms of irrigation will take in the future from the data in Chapter I -
VI and the costs and returns exhibited in the Farm Management Associa-

tion study and case study farms.

S = 5060 acres (70% of each year's development)
F = 2165 acres
SDC = $210
FDC = $140 (Average cost of South-Central Kansas area case

studies and the Demonstration Farms in Harvey County.)
This gives an annual new investment figure calculated as follows:
ADC = [(5060 X $210) + (2165 X $140)][(100)] = $1,365,700
If prices were to increase six percent annually from 1970 the
ADC by 1980 for 7,225 acres would be:
ADC = [(5060 X $210) + (2165 X $140)] [(1.7908)] = $2,445,695
The expected operating costs by 1980 for the 166,700 acres would
be found by the formula:
| AVC +[(s X SVC) + (F X FVC)[PI] where all notations

mean the same as be-
fore and in addition:

AVC = Annual variable costs
SVC = Sprinkler variable costs
FVC = Flpod variable costs

When the following values are used from the data in Chapters I -
VI the total operating costs can be determined.

AVC = (113,356 X $47) + (53,344 X $57) (100) = $8,366,673

If prices were to rise by six percent per year the AVC by 1980

would be:
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AVC = (113,356 X $47) + (53,344 X $57) (1.7908) = $14,983,800

This is about two and one-half times the variable costs of dry-
land farming in the afea or a total of $5,020,000 for irrigation over-
dryland with no price change. If prices go up by six percent per year
to 1980, it would take $8,989,816 for operation of irrigated ]anﬁ"cyer
dryland farming. |

The total annual irrigation operating capital and new investment
in irrigation development needed for 1980 would be nearly $9,732,000
for the 11 county area at no price change and $17,429,500 if prices
were to move up six percent annually between 1970 and 1980. Total
new money needed annually over and above dryland is estimated to be
$6,400,000 to $11,435,500 depending on rates of inflation.
B. CAPITAL SOURCES - A REVIEW OF THE TERMS AVAILABLE, APPLICATION

PROCEDURES AND CAPITAL RESTRAINTS

It is evident from the case studies presented in the last
chapter that a prospective irrigation farmer may need to consider all
available sources of capital for irrigatibﬁ development. In Chapter I,
it was pointed out that capital is of two types in the eyes of the
manager. Equity or his own business's capital and outside capital.

Equity capital in the aggregate makes up the largest share of
the total in agriculture, but may not on a specific farm. It comes
from net farm income, non-farm income, or gift or inheri;anqe. In
the latter category, young ﬁen are advised as follows: |

"If possible, marry the only child of a farmer who has

two farms - so he can give you one and continues to farm the
other one if he wants to. Opportunities in this area are
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severly limited, unfortunately."98/

Market value of equity capital can be increased by inflation.
This is often important in equity in land. Inflation can be favorable
to those who own the land that has increased in value but unfavorable
to those who are buying it and must pay higher prices. It also allows
a basis for additional credit. '

Other means of acquiring use of capital resources are:

1. Renting land

2. Leasing machinery

3. Hiring custom operations

Of the outside sources of capital, borrowing is the one of
most concern in this paper so little more will be said of the other
techniques.

A loan is "an investment of credit in a farm business that
(1) will be profitable to the creditor, (2) will augment the borrower's
efficiency, income, and productivity and (3) will be paid in full

when due."99/

1. Equity
a. General Ability To Meet Expanding Capital Needs

Internally generated savings is the largest source of invest-

ment capital for U. S. farmers. Savings come from production that has

9¢ J. R. Brake, C. L. Beer, M. P. Kelsezy, E. B. Hill, J. M. Nielson,
and M. E, Wirth, Farm and Personal Finance, Michigan State University
Press, East Lansing, Michigan, October 12, 1961, p. 13-14.

99/ Bob Rethorét, guest lecturer in Dr. Orlo Sorenson's Agriculture
Finance class in Summer 1968.
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not been consumed, but has been saved in one form or another by the
operator for use in future production.

Annual cash receipts from marketings of farm commodities increased
more than 400 percent between 1940 and 1965, but total funds available
annually for investment increased only 60 percent from $5 billion in
1940 to $8 billion in 1965. Clearly, a problem exists for the farmer
because his capacity to generate cash flow out of sales earnings has
not increased nearly as fast as his needs for purchased inputs and
investment in the farm business.l0y

Hopkins & Fry have indicated the following major problems to
agriculture in generating its own capital needs:

"1. Declining rate of capital generation in relation
to needs.

2. Intergeneration transfers.

3. Dominance of the properietorship form of firm
organization.'i0l

Equity capital will remain the major source of farm capital,
but in relative terms it is expected to decline as percentage of the
total in the future.

Table 80, a comparison of Farm Management Association farms'
equity in 1968 and 1969 may be with table 79. Both show the total
debt and total assets increasing. Note that owner-operator equity

increased from 1968 to 1969 for both real estate and non-real estate

assets. This is contrary to long term trends. Higher than average

100/ Loc. cit., Food and Fiber Report, p. 235,

/ John Hopkins and Thomas Fry, Financing Agriculture in The Great
Plains, paper presented at Great Plains Resource Economic Committee,
Laramie, Wyoming, September 1970, p. 9.
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farm incomes in 1969 for the 11 county area were given the credit for

causing this boost in percentages.

2. Evaluation Of Credit Sources In Relation To Expected Payback

Capacity Of The Irrigation Unit On The Cash Flow Basis And The

Financial Institutions's Capacity To Fill The Needs

A concern of those who study the future credit needs of
agriculture is whether agriculture will be able to obtain its needed
share of capital from credit markets with the vast amount needed to
fulfill the requirements of non-agricultural sectors.

"It has been estimated, for example, that municipal government
and mortgages will require roughly twice as much credit during the
next five years as they did in the last five years."107 It is felt
that for agriculture to maintain or increase its share of the total

~ borrowed capital it will have to use more skill, be more competitive,
more efficient and more resourceful than it has in the past.

Henderson is quoted as foilows on trends in borrowed credit
that are expected and will possibly affect the course that the good
strategist in farm management and agricultural credit will take include:

“l. Repayment of more specialized loans will be slower be-
cause intermediate and long-term contract purchases
will be commonplace in the financial picture of our

bigger and more specialized farm loans.

2. Lending will be done (in the 70's) primarily on the
basis of repayment.

3. Lenders will spend their time 'where the action is'
. with the big farmers.

102/ J. Phil Campell, Remarks, from the 19th Agricultural Credit
Conference, Marriott Motor Hotel, Atlanta, Georgia, November 15-17,
1970, p. 1.
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TABLE 79.--FARM DEBT QUTSTANDING JAN. 1,
AND ANNUAL CHANGE, 1960-70_a/ c/

Pebt outstanding Change in debt during year
Jan. 1 Dollar change Percentage change b/
YEAR
Non- Non- _ Non-
Real real Real real Real real

Total estate estate Total estate estate Total estate estate

Billion Billion Billion Billion Billion Billion Billion Billion Billion
dollars dollars dollars dollars dollars dollars dollars dollars dollars

1960 23.6 12.1 1.5 1.2 0.7 0.5 5.0 6.1 3.8
1961 24.8 12.8 12.0 2.0 1.1 .9 8.2 8.4 7.9
192 26.8 13.9  12.9 9 1.3 1.6 107 9. 12.3
193 29.7 15.2 145 3.3 1.6 1.7 1.2 - 10.8 1.7
1964 33.0 16.8 16.2 3.0 2.1 .9 9.2 12.4 5.8
195 36.0 18.9 171 41 2.3 1.8 1.5 121 10.8
1966 40.1 211 19.0 4.4 2.2 2.2 109 10.0 12.0
1967 445 23.3 21.2 45 2.2 23 10.0 9.4 10.6
1968  49.0 25.5 23.5 3.0 1.7 1.3 6.1 6.5 5.7
1969  52.0 27.1 249 3.4 1.3 2.1 6.7 4.7 8.8
1970 56.4  28.4  27.0 == emm e mem e o

al Data for 48 States only. Excludes Commodity Credit Corporation
loans.

b/ Computed from unrounded data.

c/ Source: Agficu]ture Finance Review, Vol. 31, Sup., Dec. 1970,
Economic Research Service, U.S.D.A., Washington, D.C., p. 1.
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TABLE 80.--AVERAGE OPERATOR EQUITY IN REAL ESTATE
AND NON-REAL- ESTATE ASSETS MANAGED,
406 FARM MANAGEMENT ASSOCIATION FARMS
IN SOUTH-CENTRAL KANSAS, 1968 AND 1969

NOTE:

Managed X Percentage Acres Rented.

ITEM DOLLARS PERCENT OF TOTAL
OWNED IN DOLLAR TERMS
1968 1969
Real Estate
Owned $ 62,434 $ 68,868 100% 100%
Rented 116,459 121,900 -—-- ——--
Total Managed 178,893 190,768 -—-- -—
Debt on Owned 17,084 16,988 27.40 24.66
Total Operator Equity 45,350 51,880 72.60 75.34
Non-Real Estate
Total Managed 49,165 53,972 100 100
Debt Outstanding 18,772 20,383 38.18 37.81
Total Operator Equity 30,393 33,589 61.82 62.19
Total Managed 228,058 244,740 -—— -—
Total Operator Equity 75,743 85,469 67.87 69.60

Value of Rent Land was derived by = Total Value Real Esfate

This may reflect a bias

toward excessively high value of rented land since owned land

often has more valuable improvements than does rented. The

direct value was not kept in the form above 'in the annual

summary of association records.

¥
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4. If our competitors (PCA's and FHA) continue to move as
they have in the past two or three years, they will
take the banks out of agriculture by 1980."103

Swackhamer adds:

1. "Traditional lenders will continue to provide the major
share of commercial farm credit but new methods of fund-
ing will continue to materialize.

2. Commercial banks and insurance companies will lose a
relative share of financing and Farm Credit lenders
will continue to gain a relative share.

3. Greater reliance will be placed upon money and capital
markets for additional funds to finance commercial
agriculture.

4., Two basic conditions will prevail throughout much, if
not all, of this decade:

a. The competition for investment capital and oper-
ational credit will remain intense both among

economic sectors and within sectors of our national
economy.

b. The supply of investment funds will be adequate to
sustain economic growth but the demand pressures
will limit any significant downward trend adjust-
ment in intense rate levels."04 .

It seems generally felt that intermediate credit, the type
most important to irrigation development, will be the most difficult
to supply adequately.

Edward Norman, Chairman of the Agriculture Committee of the
American Bankers Association.in 1969, said:

"All told our greatest problem is the greater and great-
er capital needs, especially in the area of agriculture. One of

103/ Joseph D. Henderson, Lets Make Dust - Not Eat It!, before
the 18th National Agriculture Credit Conference of the American
Bankers Association, Hotel Fort Des Moines, Des Moines, Iowa,
November 17, 1969, p. 4.

104/ Gene L. Swackhamer, Capital Markets and Agricultures Future
Access to Capital, presentation at Great Plains Resource Economic
Committee, Laramie, Wyoming, September 30, 1970.
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the greatest remaining source of loanable funds is the small-
er community bank. This in my opinion reflects two things:

1. Agriculture is in much better shape as far as
reinvested earnings and resultant debts are
concerned than many industries.

2. Community banks are not using their initiative
to be the financial center of the community and
are willingly passing the farmer market to other
lenders. The capital needs for the 70's are
going to be so great that it will take all the
money available to support it."0%

In spite of the increased debt since 1960, sizeable proportions
of Toans held by lenders are not large in relation to current property
values and there is considerable potential to support additional debt
in agriculture as an aggregate industry.

If all the farms adopting irrigation were like case study
number two and four, the short term credit institutions would need
to furnish about 40% of the capital at some time during the year or
between $3 million and $4.6 million annually to the 11-county area.

If they were like the case study farm number one and three the
short term lenders could expect to supply 40% to 60% of the capital
depending on the year and how the production had been in the previous
years. The intermediate and long-term suppliers could expect to get
75% to 100% of the initial development cost for at least up to the

time of the first crop. In the eleven-county area this could range

from $800,000 to $1,000,000 annual new investment by 1980 at stable

105/ Edward M. Norman, Opening Remarks, before the 18th National
Agricultural Credit Conference of the American Bankers Association,
Hotel Fort Des Moines, Des Moines, Iowa, November 17, 1969.
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prices or as much $1,956,556 to $2,445,695 if prices went up by six
percent each year until 1980.

On the case study farms analyzed in this report, repayment on
the development costs was begun one to three years after the 1oaﬁ
was made and may be paid off in five to 15 years depending on other
demands for the inflow of cash. This would tend to Tower the total
new money outstanding at any one time to something less than the total
loan requirement figure shown earlier. If the loans were amortized
over eight years the maximum outstanding borrowed capital for develop-
ment in the 11-county area would be between $5,462,800 and $9,782,780.
This assumes that all development funds are borrowed.

Operating capital is.genera]1y payed within the same 12-24
month period it is borrowed depending on whether the crop is sold as
cash crop or fed to livestock. This assumes no crop failures due to
disease, insects or hail. Most of the irrigated crops are fed in
the 11-county study area. An expected crop loss factor would probably
offset any amount of cash irrigated crop that does leave the area.
Thus an estimated time turn around of two years on the operating capital
needed to produce the irrigated crops and feed it to livestock which
in turn are sold out of the area would be 1ikely. The two-year supply
of operating capital outstanding at any one time would total between
$16,733,346 and $29,967,600 by 1980. |

Operating costs and development costs tied directly to the
166,700 acres irrigated by 1980 would total $22,196,146 and $39,750,380.
Again it is difficult to estimate how much of this would need to be

financed by borrowed funds. The case study farms would indicate that
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between $10,790,000 and $27,763,000 might be borrowed at any one time'
by 1980.

It is evident that the exact or even a very close range of
possible credit needs can be calculated no more accurately than an
educated estimate. It is evident that over 60% of this capital is
new money needed that is not now available to dryland farming.

Bank deposits will need to grow by a rate greater than 8.7% (58%,
present loan to deposit ratio, times 15% (9% annual growth of irri-
gation development + 6% price increase of inputs) = 8.7%) if they
expect to stay competitive. This assumes no increase in loan to
deposit ratios or that other capital demands will not be reduced.
Insurance companies and Federal Land Banks will need to grow also

to offset the effects of higher-valued land due to irrigation develop-
ment and for the development itself. PCA's will be pressured to pick
up the slack if banks do not meet the challenge. Secondary enter-
prises, such as cattle feeding, hog operations and agri-business, will
add to the demands for finances.

The nation's money supply is projected to grow at an annual
five to six percent rate according to an August 1970 Federal Reserve
Board announcement. This is subject to change at any moment. Whether
agriculture gets a share and specifically if irrigation financing in
South-Central Kansas gets a sharg pf this increase in money is subject
to many variables. It does indicate an effort to help supply the six
percent price increase annually that is projected into the $13,317,000
capital demand for‘irrigation-by 1980.

If banks were willing to use their extra quujdity by raising
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their loan to deposit ratio from 57.55, as it was in June 1870, to say
65% and were 1oanjng it all to irrigators and if the banks deposits
did grow slightly; they could then meet the capital needs of the irri-
gators. This alternative seems somewhat optimistic with respect to
the share of the total borrowing shared by irrigators and rather
gloomy to bankers with respect to no new deposit growth.

On the basis of present trends, an increasing amount of develop-
ment and operating capital for irrigation will come from borrowing.
Banks deposits will grow and loan to deposit ratios will increase,
but at a rate that will cause the banks to supply a smaller percent-
age of the total short-term and intermediate-term irrigation loans
than now supplied. They will supply much less of a percentage of long-
term capital by 1980 than they do now.

PCA's will grow in their capacity to supply needed capital.
Federal Land Banks will grow at a slower pace as insurance companies
come back into the long-term credit field after the 'money crunch'
of the last few years.

Dealer credit, credit unions, public stock sales and direct
borrowing from trusts, pension funds, endowments and individuals may
be used by an increasing perﬁentage of farmers as they become more
credit sophisticated and capital hungry. This type of unsupervised
borrowing holds some danger for both the lender and the borrower.

"Farmers have been getting more of their real-estate
loans in recent years from individuals and insurance companies,
and fewer from Federal Land Banks, Farmers Home Administration,
and commercial and savings banks.

In fact, individuals have: been furnishing more of
farmer's real estate credit than the figures show. Through
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increasing use of land sales contracts, which are often not
included in farm debt figures, sellers provide real-estate
credit on low downpayments to buyers who might not qualify
for other types of loans. Many of these buyers are espec1a?1y
vulnerable to loss of their equ1ty, even though this equity
may be relatively small.

Surveys show that younger, less experienced farm
operators, with Tower incomes and fewer assets, tend to
obtain their mortgage financing from individuals rather than
lending institutions. These farmers need larger loans, in
relation to their incomes and assets, than most institutional
lenders are willing to give. Most individuals who extend
credit to young farmers and to others are retiring farmers
who, when selling, provide the buyers with much of the needed
financing. ,

Farm incorporation provides opportunities for acquiring
capital, while providing l1imited liability for stockholders.
In many cases, a small corporation is taxed as if it were a
partnership. Incorporation likewise provides opportunities
for capable young managers to enter farming, and gradually
acquire an increasing share of the farm business.

FHA should keep its concept of a small.farmer current
with the economic facts in agriculture and emphasize even
more than it has loans to economic-sized farm un1ts, and to
reorganization of farm businesses to shift cropping patterns
and land use to a more viable long-term enterprise.

In setting monetary po]1c1es for the economy, policies
for government lending agencies, and regulating financial '
institutions, consideration should be g1ven to the greater
financial requirements of agriculture in the future, the
financial needs of beginning farm operators, the financing
of expansion of the farm unit when needed to improve effi-
ciency, and the need for some farms and regions to finance
adjustments to a less intensive land use.

In the more highly specialized, larger farm firm of the
future the rewards for success and the penalty for failure will
be much greater than in the past. Thus, lending policy for
the larger loans that will be needed must rely more heavily
on the qualifications of the operator and his potential for
business success -- and less on asset security.

Not all farmers can or should achieve complete owner-
ship.

Detailed study should be undertaken of the possi-
bilities of adaptations of existing credit institutions or
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creating new ones to (1) channel financial market loans to
individual farmers for a long term on the principle of a
corporate bond or (2) provide farm operators with adequate
capital resources to initiate or expand operations, perhaps
on the principal of the convertible debenture.

Agriculture tends to handle variable income flow
through the lenders liquidity, often without prior arrange-
ment, instead of through its own liquidity. A flexible
repayment schedule which would still amortize the loan
during the agreed payback period would help farmers cope
with seasonal incomes."10§/

An industry can measure its overall credit position by:

1. Overall production efficiency of industry -- if
credit starved, it would be inefficient. American
agriculture is not inefficient in production com-
pared to the rest of the world.

2. The rate of return on farm production assets is
another measure. If starved for credit, the rate
would be high. If credit were scarce, then assets
would be cheap. They are relatively low -- 5% or
less, There are 61 major industries receiving
over 5% on investment listed on the American Stock
Exchange in 1969.

3. Interest paid by farmers is higher than some other
businesses, but their terms and loan size make it
difficult to compare. Farming seems to be in a
more favorable position with respect to interest
rates than 20 years ago.107

"Probably, farmers do have relatively good access to money

markets, and money is available to those who can benefit from it."108

In the future agriculture will have to continue to be resourceful and

be a strong competitor for money.

106/
107/

108/
Brake, p. 3.

Loc. cit., Food & Fiber, p. 238 and 242.

Loc. cit., Francis, p. 5 - 6.

Loc. cit., Problems and Issues In Financing Today's Agriculture,
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"Predicting earnings and rates of interest are impor-
tant in using more capital and borrowing to acquire farm
resources. The Director of Research of the Farm Credit
Administration expects the competition for capital to remain
intense among the sectors of the economy during the 1970's.
The supply of funds is expected to be adequate but demand
pressures will keep interest rates from falling greatly.
Capital will continue to be substituted for labor in agri-
culture, prices of inputs will continue to increase, farms
will increase in size and efficiency, and aversion to debt
and other arrangements to bring resources together will be
less. This means that future demand for capital in agri-
culture is expected to increase.0Y

"Long run profit prospects from irrigated crop pro-
duction are basically considered to be good for the man
who does a good job with crops which are well adapted to
his locality and, specifically, to his soil types. But the
capital outlay necessary to secure these returns is high.

~ Some farmers find it necessary to borrow a high proportion
of the capital required for this new development. This
usually results in steep annual payments to service the
debt incurred. As a result, an extremely low standard of
living must be accepted for a time, or the business may
even fail. Adequate study of the capital requirements and
selection of methods of financing and repayment which are
feasible, are important to the success of the venture.
Certainly, the operator must survive (financially)in the
short run, if he is to be there to enjoy the profits in
the long run."1¢

109  Wilfred H. Pine, Future Demand For Farm Capital, Extension
Economics, Kansas Farm Business Information, Cooperative Extension
Service, Kansas State University, Manhattan, Kansas, January 20,

1971, p. 2.
11 Lag. cit.,‘Economics'of Irrigation, Thomas, p. 1.




CHAPTER VIII
SUMMARY

Irrigation is one alternative that farmers in South-Central
Kansas have to exband the economic size of their business. This
paper has attempted to exhibit how this increased economic activity
may increase the irrigation farmer's net farm income.

The estimated costs and returns for well water supplied
irrigated crops usually grown in the area were reviewed by the use
of actual farm records of a representative group of Farm Management
Association members for 1968 and 1969. Specffic examples of cost and
return data for flood and center-pivot sprinklers were reviewed through
the use of case study farms using these two common water application
methods. |

This information was compared with other data available from
similar irrigation areas in Kansas, Oklahoma, Nebraska, and South
Dakota. This illustrated that South-Central Kansas farmers were gener-
ally competitive in their use of irrigation as an alternative. Because
of the usual expected increase in natural rainfall, farmers could expect
less increase in crop production due to irrigation than could the more
arid western areas of Kansas. Average lower development and pumping
costs due to shallower wells in South-Central Kansas compared to
Western Kansas did tend to offset the lower expected production increase
between the two areas.

The case study farms were used to illustrate the expected devel-
opment costs of surface flood and center-pivot sprinkler irrigation.

The case study farms were used to exhibit various cash flow patterns

202
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that may develop because the farmer made the decision to adopt irriga-
tion as a part of his farming technology. The cash flow illustrations,
balance sheets, and production analysis figures available for the case
study farms were used to show what useful techniques could be used by

a farm manager to pre-analyze an irrigation development project.

It becomes evident that one of the major limiting factors for
any future irrigation development in the South-Central Kansas area is
capital. A rather brief exploration of possible available means of
financing irrigation projects by individual farmers is undertaken.
This area of study needs more research.

In general terms irrigation is a profitable alternative in
South-Central Kansas where a well water supply exceeds 500 gallon per
minute and the water is of good quality. The major limiting factor
for future irrigation development in the area is available develop-
ment and operating capital. Development capital seems to be the
most Timiting since intermediate capital seems to be Tess available
than long term or short term capital in the South-Central Kansas area.

Before a specific farmer adopts irrigation on his farm he needs
to analyze his own management abilities, review the possible profit
potential, and survey the water, land, labor and capital resources
available to him. Analysis techniques illustrated in this paper are
highly useful and recommended for evaluation of expected cost and
return and projected cash ffow data on an individual farm. A farmer

may need to seek professional assistance in applying this analysis.
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Table 83

AMOUNTS OF VARIOUS AGRICULTURAL PRODUCTS REQUIRED TO PAY $1,000 OF DEBT,
U.S., SELECTED YEARS 1920 - 1965

200 1000 :

LB. LB. BUSHELS BUSHELS
YEAR HOGS - CATTL HHEAT CORM.
1920 39 10 463 1,852
1930 ; 57 : 13 1,508 - 1,818
1940 93 . 13 1,484 1,664
1945 36 8 671 813
1946 29 7 516 654
1947 21 5 437 463
1948 22 5 505 781
1949 28 5 532 806
1950 28 4 500 658
1951 25 3 474 . 602
1952 28 4 478 658
1953 ' 23 6 490 676
1954 23 6 472 699
1955 33 6 503 741 .
1956 35 7 908 775
1957 28 6 518 901
1958 26 5 571 833
1959 35 4 568 _ 962
1960 33 5 571 1,004
1961 30 5 546 926
1962 31 2 490 909
1963 34 5 541 - 917
1964 34 6 730 870
1965(3) 24 5 752 917

U.S. Average prices received by farmers, weighted crop year averages for crops
and weighted calendar year averages for livestock items.

(1) Equivalent on-tree returns for all methods of sale.

(2) Beginning 1935 apples for frash consumption.

(3) Preliminary. '

SQURCE: Economic Research Service, U.S.D.A,
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PCA's Intermediate-Term Loan Policies

The following is a guideline policy recommendation by the
Federal Intermediate Credit Bank in Wichita to the local PCA's
in making Intermediate-Term or 'IT' loans:

Intermediate-Term Loans

A. Maturities. Maturities may not exceed 40 months (3 years and
4 months) on loans for equipment purchased for $6,000 or Tess,
nor over 5 years on loans for machinery and equipment purchased
for more than $6,000, including irrigation equipment and dairy
installations and buildings not considered as permanent structures
affixed to the land.

B. Margins - Collateral.

1. On new equipment (except dairy) at least one-third down
payment, based on actual cost rather than list prices, is
required. On used equipment, at least one-third down pay-
ment, based on value, is required.

2. On dairy equipment (such as bulk milk tanks and pipeline
milkers) up to 85 percent of the actual cost to the operator
can be loaned if installments are made on a monthly basis.
If installments are made on an annual basis, one-third down
payment of the cost will be required.

3. On real estate 1oan5, the Toan should not exceed 65 percent
of the normal agricultural value of the collateral or 50

percent of the current market value.
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If it is practical and desirable to make a loan

exceeding 50 percent of current market value because
of unusual repayment potential from outside income,
the loan must havé prior approval of the Bank. Value
is to be determined by a competent appraiser, Where
land purchase or financing is involved, a written
statement from the manager of the Federal Land Bank
Association is required, stating his concurrence

that the needs of the member can best be served through
intermediate-term financing. Only first mortgages

or trust deeds can be taken.

Caution should be exercised in financing machinery,
taking into account such factors as the rate of
depreciation, obsolescence, and the date of possible
replacement. This is extremely important in financing
used machinery and will vary from loan to loan and

credit factors must be observed.

New - Renewals - Advances - Extensions. It is permissible

for each member to have more than one intermediate-term

loan. Discretion should be exercised when more than one

intermediate-term loan is approved. In such cases, credit

factors will control.

].

Renewals - No renewals past the original maturity date
may be made. If an intermediate-term loan is renewed
when original equipment j§ traded, a new schedule of
repayments can be set up for the periocd. If a loan

is renewed when additional equipment is purchased, the

schedule of repayments remaining on the pfevious loan
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must be maintained and the installments covering the additional
purchases should be added to the installments of the original
contract.

2. Additional advances are permissible if the scheduled install-
ments on the additional advance have the same payment date as
the dates of the remaining installments due on the original
loan.

3. Where additional equipment is purchased which cannot con-
veniently be financed under (1) & (2) above, another inter-
mediate-term loan can be made.

4, An intermediate-term loan interest agreement (PCA Form 444)
should be executed on each intermediate-term loan.

5. Extensions, if considered, may be made on final installments
only.

Forms to Accompany 'IT' Loans.

1. Regular applications completed as to financial statement,
Toan purpose, and repayment schedule. (More complete when
a member does not have a current operating loan.) Total
value of collateral should be shown.

2. An inspection or a realistic determination of values will
be required on machinery and equipment refinanced.

3. Financing statement, chattel abstract, security agreement,
installment note if member has a financing statement covering
the class of collateral which might have been taken on

anather ldan, a statement to that effect should be made.
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The Garden City, Kansas PCA, usually ranking first to

third nationally in total loan volume has been recognized as

a leader in irrigation financing. They were called upon to
furnish a set of guidelines for other PCA's when requests for
center pivot sprinkler loans were made. A copy of these guide-

lines states:

"Subject: Sprinkler Financing and Related Considerations.

1. Finance Term: Probably five to seven years as
an.intermediate term of less time puts to much
Ee-paiment pressure on the average cash flow.
ome farmers secure long-term insurance company
loans at from $30,000 to $40,000 per quarter-
section depending on the appraised land value
prior to development. This type loan secures
land, well, engine, and sprinkler generally for
a twenty vear term.

2. Down Payment: Generally a minimum of 20% and

~more probably nearer 30% seems to be more pre-
valent. Some of the sprinkler manufacturers
are attempting to secure a sales promotion
technique rather than looking at it from a
financing stand-point. It should be considered
that in the ‘'tight money' era that most buyers

will probably have to borrow the down payment
somewhere regardless of the percentage required.

3. Equipment Life: The Internal Revenue Service
has suggested a ten-year depreciable life.
There are many sprinklers which have been well
maintained that are older than ten years. It
is difficult to place a realistic ITife on a
sprinkler as every part is easily replaced
including pipe and towers, but ten years is
probably average. The amount of maintenance
cost that a farmer can afford or decides
necessary is an important consideration here.
The brand of sprinkler is also a consideration
since some are painted and some are galvanized
which is suppose to prolong the equipment life.

4. Repossession: There has been one (1) repossession
of a Valley Sprinkler in the 27 county territory,
I was associated with. This sprinkler should
never have been sold in the first place since
the farmer did not have the necessary financial
condition to make such an investment.
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Salvage Value: Approximately $2,000 at the end of ten
years. Market value at the end of seven years seems to
be between $5,800 and $7,000. This is based on three or
Four Valiey sprinkiers sold during the Spring of 1970
and were purchased originally in 1963 and 1964.

Repayment History: There have been many instances of
time extension requests on payments. Generally this
extension period is 60-90 days and involves loans
carrying interest rates of 12-14%. It should also be
considered that possibly this type of customer should
have waited a year or so until he was in a bit more
solid financial condition to handle such a commitment.
It is also possible that poor crops or a down cattle
market cause such requests, but I feel that over-
extension is the usual reason.

Sprinkler Makes: Equipment 1ife, maintenance costs,
dependability, available service for the equipment, manu-
facturing engineering, etc., are all to be considered

by the farmer and the lending jnstitution in determining
what brand of sprinkler to buy. Retail price must also
be considered carefully to include just what the farmer
is buying regarding dealer service reputation, reputation
of the brand he is considering, and reputation of the
manufacturer. Simplicity of engineering and propulsion
should be considered as the farmer generally is not too
well schooled to handle intricate problems of some com-
plicated and poorly engineered pieces of equipment.
Certainly, with the amount of investment dollars we are
talking about, he should not have to worry too much about
whether or not the sprinkler is running as it should be.
For what it is worth, I .have rated in order the following
sprinklers which I have been exposed to -- please bear in
mind that I would lean toward Valley:

Valley -- water hydraulic drive, galvanized.

0lson -- 0il hydraulic drive, partially galvanized.
Gifford-Hill 360 -- electric drive, painted.
Hygromatic -- water & gear box drive, painted.
Shaffer -- o0il hydraulic drive, painted. -

oW -
[ ] - -

There are many other makes of sprinklers, but these seem
to be the leaders in this area.

Customer Identification: I feel this is a most important
and probably overlooked factor from a sales organization
stand-point. A farmer's ability to make a profit with the

use of a sprinkier is the only real consideration of impor-
tance. sprinkier irrigation and farming technique is very
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different from dryland or flood irrigation. The farmer's
history, management ability, working capital situation

and farming program must be considered as just every farmer
or rancher is not a potential sprinkler owner. I fear too
many dealer organizations are presently involved in
'pressure sales' and big advertising programs to sustain
and promote sales. As sales oriented people say "there is
a buyer for anything if proper sales techniques are used".
The farmer must be told and he must understand and have
the available borrowing and repayment power to handle
increased production cost for sprinkier irrigated farming.

9. Summary: There is certainly a place and need for sprinkler
irrigation, but I feel that a_careful consideration for
financing these projects is most important. There are
many lending institutions which I fear have not taken a
'hard' enough lock at specific customers and what a
situation he might be getting into. This irrigated
pasture program appears to be adding flexibility in the
usuage of sprinklers and may encourage more people in
agriculture to add flexibility in their farming and
ranching programs which I think is very important in our
present day economics. Considering the fact that $100
per acre land plus a sprinkler installation shows a
capital investment of over $40,000 per quarter-section,
the farmer must operate from a realistic cash flow and
constantly bear in mind that without the sprinkler he
has 160 acres of rolling land with a well on it that
will not flood irrigate."N1V

uyv Sprinkler Financing and Related Consideration, a letter obtained
in an interview with Mr. Leonard Deetz, Federal Intermediate Credit
Bank, Wichita, Kansas -- written by a representative of the Garden City,
Kansas PCA.




218

CREDIT POLICY

The following Credit Policy was adopted by the Board of Directors of

‘the Manhattan Production Credit Association on 0CT 29 1970 .

1. GENERAL LOAN POLICY

This association was established to provide short and intermediate-term
credit for all types of farm and ranch operations for the farm people of this
area. It is recognized that the usefulness and permanency of this association
depends primarily upon the extension of an improved credit service to agri-
culture on a sound and constructive basis, efficient operation at a cost con-
sistent with good business methods, and prompt and convenient service to the
qualified farmer.

To be a permanent and dependéble source of credit, the association must
constantly give careful consideration to those factors which contribute to
sound lending and endevor to actually finance the operation and not merely
make a loan and become another creditor. The five credit factors: man,
financial condition and progress, repayment capacity, loan purpose, and
collateral, should be considered on all loans, with emphasis on the man factor
and profitability of the unit,

In order to carry out a program that is sound for the farmer, with
prompt, courteous service always in mind, it is the intention of the board
to deleqgate maximum responsibility and authority’to:association personnel so
that they can carry on their day to day dutiés in an efficient and business-

“1ike manner,
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2. PREREQUISITES FOR LOANS

Loans will be extended to all eligible applicants who have a sound
basis for credit, regardless of the type of fgrming.

Sufficient investigation should be made of all new applicants to de-
termine more a responsibility, managerial ability of the applicant and the
profitability of the enterprise.

New applicants should have sufficient financial stfength and equity in
their operation so that the association can continue to finance the operation
through adverse periods. A strong backlog of financial strength is particu-
larly necessary where high risk operations are being financed.

Field reports should be prepared on all new applicants prior to dis-
bursement.

Loan applications should be complete on all new loans so that proper
credit analysis can be made,

If debt refinancing is part of the loan purpose, a history of the debt
should be obtained from dependable sources.

Amount and loan purpose shall be in line with the applicant's ability

to repay and shall cover necessities, needs and wants in this order of
priority. .

Repayment programs shall be prepared on a conservative and realistic
hasfs. with full recognition to the applicant's past performance. Full
consideration must be given to the factors which influence prpdﬁction-and
income,

Collateral requirements will be determined by the strength of the
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credit factors, Adequate primary and secondary collateral will be required
to protect the association during the life of the lcan. Generally primary
collateral shall consist of the assets providing the income from which re-

payment is expected.

3. OPERATION CREDIT

A1l operating credit should be repaid on an orderly basis from the
income of the enterprise being financed. |

Care should be taken in preparing the cash flow projections for the
unit. Repayment abilities should be based on realistic and accurate infor-
mation, making use of past production records, as well as future adjustments
in the operation, and anticipated prices to be received,

As a general rule, operating loans should be secured by the products

being produced plus a reasonable margin of secondary security.

4, INTERMEDIATE TERM CREDIT

When the credit factors justify, loans may be made for eligible capital
purposes or for the refinancing 6f current debts originally created for such
capital purposes, with maturitie; up to 5 years.

The longer the maturities, the stronger the credit factors should be.
Repayment capacity should be adequate to repay annually the operating cost
and recurring expenses and provide a margin of profit which can orderly repay
the capital credit extended on intermediate terms.

Length of maturity will be determined by age of the borrower, continuity
of operation, type of‘capita1 item, collateral, and the over-all quality of

the farm operation.
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On all intermediate term loans, the constrﬁctiveness of the purpose of
the credit extended, particularly as to the effect on the repayment capacity
of the operation, should be of prime consideration. Major split lines of
credit should be avoided.

Secﬁrity requirement on intermediate term loans should be consistent
with the strength of the credit factors and should be adequate throughout
| the term of the loan, taking into account such factors as the rate of de-
preciation, obsolescence, and date of possible replacement, Insurance
coverage, with the loss payable clause in favor of the association, should
be required on all IT loans, where the member does not have the ability to

withstand a major loss.

5. UNSECURED LOANS

Unsecured loans may be made to members where all credit factors are
strong., As a general policy unsecured Toans will be limited to short temm
credit and not in excess of 15% of the operator's Net Worth administrated
as a line of credit not as an accountability of security. As a general
policy wives should co-sign all unsecured notes or credit life insurance

coverage should be required.

6. ADDITIONAL ADVANCES

It shall be the policy to make budgeted loans providing complete
financing for a reasonable lenght of time. When the entire credit needs for
the term of the loan cannot be set up in the original application, additional

advances may be made. The additional advances, to the extent credit factors
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warrant, should include budgeted credii needs.

7. SUPERVISION

Desirable credit relations are based on mutual confidence and complete

understanding between the member and the association. Credit can be extended

constructively and soundly only in the light of complete and reliable facts

regarding the applicant and his business. The association's personnel, under

the direction of the managing officer, should carry out a program of proper

loan supervision, so that the best interest of the member will be served.

This program should include, but is not limited to these activities:

A.

B.

C.

E.

Field contacts should be made on all loans - vary from casual to the
complete reappraisls depending on the conditions surrounding the
loan,

More frequent field contacts will be made on loans to new members
and on problem type loans. |
Adjustment and acceleration of disbursement schedules will be deter-
mined by conditions and justification of such request within limita-
tions of authorities granted.

The association will follow a firm collection policy with proper
controls to insure that repayment plans are followed, Willful and
repeated diversion of proceeds will not be tolerated.

On a carry-over, resulting from conditipns beyond the member's
control, every effort should be made torhe]p the member work out of

his financial difficulties, however, if additional credit does not

constitute sound lending, it should be extended only when it will

aid in working out the carry-over.
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F. A1l loan files should be kept complete and all pertinent credit

information should be written out and filed.



FIELD RECORD SHEET

Crop Year ' Crop Grown
Landlord Lenal Description
Total Acres ' Crop Acres
ASCS Allotments: '/heat Payments: ‘heat
' : Feed Grain Feed Grain

Conserving ' Other

Diversion
Fertiiizer used for crop CHEMICALS USED

DATE AMOUNT NAME

Topoagraphy

Conservation Practices

Soil Type

Last Soil Test: Pyl

Ornanic Matter
K20

Ph
Other

Est., Yalue "er Acre NRORLEMS IN FARMING

Irrinated -=0R=-~ Dryland Acres

Rainfall since last crop

Last five years crops on land

[ TRRIGATION AND TULTIVATION PRACTICES SINCE LAST CROP ]

DATE HOURS OF WORK  INCHES OF YATER PRACTICE EVALUATION
(1f Irrinated) (Tool Used)
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%UESTIOHNAIRE FOR IRRIGATION FARMER NAME

oo o)

YEAR
1. Estimate % hired labor time spend on irrigation %
2. Averane cost of nitrogen $ y Poflc$ K $
Nthers § per pound of actual,
3. Estimate % of seed and crop expense for irrination %

a2

%, Estimate % of utilities and dues and fees to irrination crops

5. Crop Insurance and hail insurance on irrinated crops §

6. Total pumping fuel cost $

o

7. Estimate % time crop machinery used on irrigated land 4

8. Total cost of hired machinery nelp on irricated land $

9, Amount and kind of home raised seed used on dryland irrigated

10, Compare the number of operations you used on dryland and irrigated on the
followina: (How many on each?)

VIHEAT DRYLAND IRRIGATED

Harrow
"low
Chisel
Swaep
Disc
Nther

TLN & CORN FOR GRAIN or SILAGE or SOV3EANS

Chop Stalks
"iow

Disc
Harrow
Chisel
Svieep
Other

11. Times watered this year and amount:
TIME IHCHES

Yheat
Corn
Milo
Soybeans
Alfalfa
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b, _ ABSTRACT

Irrigation is one alternative that farmers in South-Central
Kansas have to expand the economic size of their business. This
paper has attempted to exhibit how this increased economic activity
may increase the irrigation farmers's net farm income.
The estimated costs and returns for well water supplied
irrigated crops usually grown in the area were reviewed by the use
of actual farm records of a fepresentative group of Farm Management
_Association members for 1968 and 1969. Specific examples of cost and
return data for flood and center-pivot sprinklers were reviewed through
the use of case study farms using these two common water applicatidﬁ

methods.

This information was compared with other data available from



(2)

similar irrigation areas in Kansas, Oklahoma, Nebraska and South

Dakota. This illustrated that South-Central Kansas farmers were gener-
ally competitive in their use of irrigation as an alternative. Because
of the usual expected increase in natural rainfall, farmers could expect
less increase in crop production due to irrigation than could the more
arid western areas of Kansas. Average lower development and pumping
costs due to shallower wells in South-Central Kansas compared to

Western Kansas did tend to offset the lower expected production increase
between the two areas.

The case study farms were used to illustrate the expected devel-
opment costs of surface flood and center-pivot sprinkier irrigation.
The case study farms were used to exhibit various cash flow patterns
that may develop because the farmer made the decision to adopt irriga-
tion as a part of his farming technology. The cash flow illustrations,
balance sheets, and production analysis figures available for the case
study farms were used to show what useful techniques could be used by
a farm manager to pre-analyze an irrigation development project.

It becomes evident that one of the major 1imiting factors for
any future irrigation development in the South-Central Kansas area is
capital. A rather brief exploration of possible available means of
financing irrigation projects by individual farmers is undertaken.

This area of study needs more research.

In general terms irrigation is a profitable alternative in

South-Central Kansas where a well water supply exceeds 500 gallon per

minute and the water is of good quality. The major limiting factor



for future irrigation development in the area is avéi]ab1e develop-
ment and operating capital. Development capital seems to be the
most limiting since intermediate capital seems to be less available
than long term or short term capital in the South-Central Kansas area.
Before a specific farmer adopts irrigation on his farm he needs
to analyze his own management abilities, review the possible profit
potential, and survey the water, land, labor and capital resources
available to him. Analysis techniques illustrated in this paper are
highly useful and recommended for evaluation of expected cost and
return and projected cash flow data on an individual farm. A farmer

may need to seek professional assistance in applying this analysis.



