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CHAPTER I

INTRODUCT ION

Bulk pick-up of milk at the farm is a relatively recent technological
development and is an important force altering the combination of re-
sources within dairy farms., Evaluating and deciding for or against such
alternative resource combinations is a continuing decision making process,

It is recognized that the adoption of a bulk milk handling system
is only one of many alternative uses for capital, For example, an indi-
vidual could invest his capital in additional cows, machinery, land, or
other enterprises, This study will not attempt to evaluate these alter-
natives, Rather the primary purpose is to provide farmers with a guide
by which they can estimate their own situation and determine the additiom-
al costs and returns from the utilization of a bulk system.

Since the introduction of bulk handling in the Oklahoma City market
in May, 1955, management has been faced with a choice between the older
can system or the bulk system. One criterion of choice is returns over
cost, Costs are usually expected to vary with the size of farm and also
the methods of operation. Converting to the bulk tank system can be
accomplished most efficiently if estimates of cost and returns associated
with the installation and operation of bulk tanks on various size farm-

ing units are known.



Objectives

In order to aid farmers in decision making with reference to con-
version to the bulk tank system, this study has been designed specifi-
cally to: (1) investigate the characteristics of Oklahoma dairy farms
now using a bulk tank; (2) estimate the relationship between volume and
costs for these farms and the volume necessary for savings from the
tank to exactly offset costs of the tank; and (3) estimate the relative
profit position of Oklahoma dairy farms at various volume-output levels,

The analysis may furnish useful information to farm managers insofar
as returns over cost form a criterion for choice between a can or bulk
system, 'In addition to its usefulness to dairymen as a decision making
tool, the results should serve as a guide in evaluating the soundness of
"a bulk tank loan from the standpoint of credit institutions,

While several similar studies have been conducted in other states,
these studies were designed to compare cost of installing and operating
a bulk system with the cost of a can system, No specific consideration
was given to the level of production at which added returns from convert-

ing to a bulk tank would exactly offset the added cost,
Assumptions and Limitations

The assumptions made in this study were: (1) the costs of producing
fluid milk were equal under a bulk or can system; (2) dairymen were
profit motivated; and (3) the observed farms were operating efficiently
and each was observed at a point on its short run cost function that was

tangent to the long run cost curve,



Application of the findings of the study are limited to the Oklahomsa
City milkshed or to areas with similar farm characteristics and cost
structures. Since information from the farm sample was obtained by
personal interview, the accuracy of the results is limited to the reliance

that may be placed on this method.

Area and Time of Study

Information for the study was obtained primarily from & represents-
tive sample of dairy farms. The area of the survey was that commonly
defined as the Oklahoma City milkshed and is shown in Figure 1. The area
includes parts of 25 counties., There were 1,331 Grade A dairy farms
shipping milk to Oklahoma City in March, 1957, Since the area differs
widely in soil type, topography, and farm organization, the sample was
designed to insure complete coverage of the area.

The survey was conducted during the summer of 1958. Information was
obtained for the calendar year 1957. This year was one of relatively
large rainfall and excellent grazing conditions, Milk sales per farm may
be somewhat greater than normal as a result,

In this study the problem was to provide estimates of the annual
costs and savings associated with the use of a bulk milk system, Using
these estimates within a specified framework, the level of output of milk
per farm can be determined at which added costs from this system are equal
to possible added returns., Dairy producers, using this information as s
guide, can determine for themselves the advantages or disadvantages in
converting to a bulk handling method. Attempts were also made to estimate
the relative profit position of dairy producers at five levels of produc-

tion and the effect of converting to a bulk system,
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CHAPTER II
PROCEBURE

The problem of obtaining reliable estimates of cost functions may
be approached by budgeting from relevant production and price data or by
observing cost and volume data from a representative sample and then
deriving & synthetic cost function. The former method has msny advan-
tages when complete and accurate cost data may be cbtained om all the
component parts‘of a production operation. In the absence of such data,
estimates of the long-run average cost curve may be obtainmed by observ-
ing a stratified sample of production cperations at different levels of
output, For purposes of this study the latter procedure has been
adopted,

Since the Central Oklahoma Milk Producers Associatiom provides the
only bulk milk tramsportation service in this area, all bulk producers
selling milk on the Oklahoma City market are members of the Association,
Information on farm characteristics and the cost of installing and operat-
ing a bulk tank was obtained from a sample drawn from this population of
dairy farms. This information was supplemented with data from the records
of the Central Oklahoma Milk Producers Association, the Oklahoma Metro-
politan Milk Marketing Administrator, and various bulk tank manufacturiang
and distributing concerns., Total milk sales per farm were also obtained

from the Association. Information used in estimatimg the feed and labor



cost per farm was based on previous research at Oklahoms State Univer-

sity.1
Selection of the Sample

Dairy farms in the Oklahoma City milkshed are characterized by ex-
treme variations in size,; productive resources, physical composition, and
management levels., In addition, there has been considerable influx and
outgo of dairy producers in this area. Changes in the relative profit-
ableness of dairying with respect to beef production may account for much
of the turnover among dairy farmers.,2 For these reasons the sampling
procedure adopted is an attempt to eliminate the influence of factors
other than those under direct consideration.

The universe to be sampled was limited to those dairy producers with
bulk tanks selling milk on the Oklahoma City market as of January, 1958,
Sales of milk per farm since May, 1955, the date that bulk hauling was
initiated in this area, were obtained from the Association., Teo avoid
possible bias from the inclusion of a relatively short time producer,
this population was restricted. In order to qualify as a potential
sample unit, a farm must have been producing Grade A milk commercially in

the Oklahoma City milkshed for a minimum of two years prior to January,

lF, L. Underwood, Economic Survey of Resources Used by Dairy Farmers

in Oklahoma, Agricultural Experiment Statiom Bulletin No. B-482 (Okla-
homa State University, December, 1956) p. 19.

2Leo V. Blakley, Producer Adjustments and Opinions Under Federal
Order Pricing of Milk in the Oklahoma City Milkshed, Agricultural
Experiment Station Bulletin No.B-479 (Oklahoma State University, September,
1956) p. 8.




1958. By this definition, the population of bulk tank dairy farms in the
universe to be sampled was 210 or 58.6 percent of all bulk producers in
this area.

Based on earlier studies of this milkshed and actual observations of
land resources, it was assumed that there could be significant differences
in farm organization in the eastern half of the milkshed compared with the
western half, These differences might suggest separate treatments in the
course of the study, Because of this assumption an arbitrary dividing
line, Highway 77, extending north-south through Oklahoma City was select-
ed., Such a division would avoid the possibility of a sample being drawn
exclusively from either the east or west side of the milkshed, Follow-
ing this procedure, 96 farms were located on the east side and 115 farms
were located on the west side of this arbitrary dividing line.

Further stratification of the sample was necessary in order to pro-
vide reasonable estimates of bulk tank costs associated with different
levels of milk production. The 210 farms in the population were divided
into five separate groups (A through E) based on the average pounds of
milk produced per month during the calendar year of 1957.

Because this study is concerned primarily with estimating costs of
bulk milk tanks at different levels of output, no attempt was made to
draw the sample in proportion to the population of specific stratifica-
tions. To insure approximately equal coverage by size, ten schedules
were selected from each of the five groups, Farms of the eastern half
of the milkshed were arrayed first and those in each strata of the
western half were then arrayed, Probability sampling was assured by

assigning each farm a number and then selecting a number at random, By



systematically sampling the remainder of the farms in each strata, the
number of farms in each size group was proportionally allocated aéc@rdv
ing to the total number in the two areas,

The total sample consisted of 50 farms, 21 in the easterm half of
the milkshed and 29 in the westerm half of the milkshed. 1In group A
there were only ten produgers. All of these were included with no altsr-
nates. There were 48 possible sampling units im group B, 61 im group C,
64 in group D, and 27 in group E. Ten farms were selected from each of
these groups and five fsrms were randomly selected as alternmates in
each group., Schedules were taken by the personal interview technique
from the dairy operator, A total of three calls per farm was allowed

before an alternate was substituted,
Method of Estimating Costs

The long-run average cost curve is emphasized in this study. This
is the cost curve that is just tangent to all possible short-run average
cost curves and shows the least possible cost per unit of producing
various outputs when the firm has time to build any desired scale of
plant, The long-run average cost curve has often been termed the expan-
sion curve since in the long runm all factors are considered variable.
This expansion curve shows the levels of cost that may be expected from
the operations of firms of various sizes, and assumes that operations
are organized as efficiently as possible under given conditions. This
concept is particularly applicable to this analysis simce it shows that
the possibility of lowering cost per umit by the adoptiom of a techno-

logical innovation is greater as the size of farm operationm is increased,



Eight components of the total cost of installing and operating a
bulk milk tank were computed for each of the 50 farms in the survey. All
costs were expanded to an annual basis, Fixed costs, those costs incurred
independent of output, included depreciation, costs of investment, taxes,
and insurance. These were summed and amortized over a l5-year period
which was comparable with the life of the tank. Variable costs, those
costs that change with output, included electricity, repair, and materials
and labor used in cleaning the tank. Variable costs for each farm were
computed for the 1957 farm output of milk. Total cost per farm was the
sum of fixed and variable costs., Total cost divided by the sales of milk
per farm in 1957 yielded the average total cost per hundredweight,

The long-run average cost curve used in this analysis was derived
by least squares regression using the average total cost per hundredweight
as the dependent variable and volume of milk per farm as the independent
variable, This procedure illustrates the average relationship between
cost per farm and volume of output, and provides an estimate of the cost
per hundredweight of using the bulk tank at any given level of production,

A serious limitation to this procedure is that it correctly estimates
the long-run average cost curve only when each farm studied is observed
at a point on its short-run cost curve that is tangent to the long-rumn
average cost curve.3 The synthetic curve therefore is not an average

cost curve in its strictest sense, but closely approximates what the

3Richard Phillips, "Empirical Estimates of Cost Functions for Mixed
Feed Mills in the Midwest," Agricultural Economics Research, Vol. VIII,
No, 1, January, 1956, p. 3.




average cost curve weuld be, Heady points out that in studies of this
nature, some farms are included which operate at the low point of the
short-run average cost curve and others to the left or right of this
pointo4 Therefore, regression analysis, as an averaging device, pro-
vides estimates of neither short-run cost curves nor the long-rum expan-
sion curve, but of a synthetic curve with essentially the same parameters
as the expansion curve, but lying above it. In spite of these limita-
tions, estimates provided by this procedure can be used to suggest the
cost structure assogciated with different levels of production and dif-
ferent sizes of bulk milk tanks. In particular, these estimates show
the average relationship between cost per unit and ocutput, the long-run
size which gives the lowest cost, and the absolute decline in costs as
different outputs are attained,

Information f£rom the producer survey supplied data for an estimate
of average revenue that could be imputed to the bulk tank. Comparisom
of this extra revenue with the extra cost presented an opportunity to
make an estimate of the net returns from conversion for each of the dif-
ferent levels of milk production. Further analyses, cmitting the effact
of the bulk premium and savings in hauling cost on the break-even volume,
have also resulted from this procedure,

Using data from previeus research im this same milkshed, an esti-
mate of net profit for each of the five strate was obtained., An annual

per cow cost of feed, pasture, and direct labor was derived from previous

4Earl 0, Heady, Dean E, McKee, and €. B. Haver, Farm Size Adjust-
ments in Towa and Cost Ecomomies in Crop Production f£or Farms of Dif-
ferent Sizes, Agricultural Experiment Statiom, Research Bulletin 428,
(Ilowa State College, May, 1955) p. 434,
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research data and applied to the average number of cows in each of the
groups, Because the cost data were relatively limited, it was necessary
to assume linearity for all size groups. This supplied an estimate of
the cost of milk production at each of the five levels of ocutput,
Revenue was determined on the basis of milk prices received and sales

of milk per farm in 1957. The difference between these two estimates
provided an estimate of the annual net prefit per farm. This procedure
permitted an estimate of the effect on net revenue of adding a bulk milk

tank at each of the five levels of production.



CHAPTER IIL
BULK MILK HOLDING TANKS

The bulk milk tank is a covered, insulated, refrigerated, stainless
steel vat which is used for cooling and storing fresh fluid milk. It is
used primarily on commercial dairy farms producing Grade A milk, These
tanks are designed to maintain milk temperature at about 38 degreés
Fahrenheit. Classifications of bulk tanks may be made on the basis of
heat removal systems, design, condensor cooling metheds and location,

and exterior finish,
Bulk Tank Heat Removal Systems

In the process of cooling milk in a bulk tank, heat may be removed
directly or indirectly. 1In direct heat removal, the heat moves from the
milk directly to the refrigerant wmaterial in the refrigeration system
without the use of other fluids. With indirect heat removal, the hest
may be absorbed first by ice water which is cooled by the refrigerant in
the system, The heat is then transferred from the water to the refrig-

erant material,

Direct Expansion Tanks

This type of tamk gets its name from the method used to remove heat
from milk, that is, direct heat removal. In this study 49 of the 50
Oklahoma dairymen interviewed were using the direct expansion type tank,

This appears to be fairly representative of Oklahoma dairymen., The

12
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Oklahoma Agricultural Extension Service reported 264 direct expansion
tanks and only three ice-bank tanks in use in the Oklahoma City Market-
ing Area as of January 1, 1957.l

In the direct expansion system, Freen 12 is the refrigerant. This
gas, when compressed, forms a liquid and cooling is accomplished by
absorbing the milk heat directly. As the liquid is pumped through coils
welded between the inside lining and the exterior wall of the tank, com-
tact is made with the heat of the milk in the tank. As the refrigerant
absorbs the milk heat, it is converted from a liquid to a gas, The com-
pressor and condenser then compress and cool the gas so that it becomes
a liquid again and is ready for reuse. The heat is transferred to the
air and the cooling process may be continued.

Figure 2 illustrates this tank and its essential operating features:
the control panel with thermometer and thermostat; the condensing unit,
containing the condenser, compressor, and compressor moteor; and the
agitator and motor.

From two to four electric motors are usually found on this type of
tank. Since the direct expansion tank does not store refrigeration
capacity, but cools by direct contact with the refrigerated tank wall,

a relatively large compressor and compressor motor is reguired,
Generally, the compressor motor ranges from twe-thirds to ome horsepower

per 100 gallons of daily milk capacity. There is an agitator motor of

lGarl W. Hall and Domald L. Murray, Bulk Milk Handling, Proceed-.
ings of National Conference on Bulk Milk Handling (Michigam State
University, May, 1957) p. 127.
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approximately one~sixth to onme-third horsepower., This moteor on gll
models is automatically activated when the compressor is running, and
on some tanks a time device turns the motor on for five minutes each
hour., Most tank models have a manual control on the agitator to permit
mixing of the milk when taking a sample., If the condensing unit is gir-
cooled there will be one or two motors, approximately one-eighth horse-
power each, operating the condenser faﬁs.

The presence of the comparatively large compressor motors adds
directly and indirectly to the cost of the tamk. The initial cost is
approximately 10 percent greater tham the ice-bank type. Indirectly, it
contributes to a higher imnstallation cost since the direct expansion tank
usually requires the additional expense of larger switches and additional
wiring for the milk house,

Offsetting some of this expense is the relatively loﬁ electrical
consumption rate of the tank, Because of the larger motor, cooling of
the milk is accomplished in a relatively short period of time. As a
result, the direct expansion tank usually requires about one<half kilo-
watt hour less per hundredweight of milk cooled than is required for the
ice-bank tank. A Michigan State study found that when operating at full
capacity, the compressor runs an agverage of three to six hours per day
or 13 to 25 percent of a 24 hour day.2 It was the opinion of Oklahoma
farmers that the compressor in normal farm use rums only an average of

3.4 hours per 24 hour day.

“. L. Murray, et.al., Handling Milk in Bulk om the Farm, Coopera-

) ee— etram (R

tive Extension Service Bulletin No, 342 (Michigan State Extension
Service, May, 1957) p. 14,
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With the direct expamsion tank the overall cooling rate is faster
than the ice-bank tank., This system has a relatively slow cooling rate
when milk first emters the tank, but cools faster as the temperature
drops, Milk may be cooled from 95 degrees to 38 degrees in approximately
130 minutes.3

There are two disadvantages associated with this tank. First, there
is a danger of milk freezing. Farmers encountering freezing usuvally
experience this trouble when milk is first emptied into the tank or when
only a small amount is being cocled, To avoid this problem, the tank
must be equipped with accurate and reliable thermostats, expansion valves,
and suction valves. A second problem is presented in the event of a
power failure., If this should occur there will be no cooling for the
duration of the failure. However, full cooling will be effected as soom

as the power is restored.

Ice-Bank Tanks

These tanks have also acquired their name from the process used im
cgoling milk, With this tank the actual cooling is done indireetly by
an ice bank rather than directly by the refrigerant and the condensing
unit, The refrigerant creates a bank of ice by the removal of heat from
water and this ice bank cools the milk as it enters the tamk, As the
heat is transferred to the ice bank the ice melts and the cycle is
repeated.

Figure 3 illustrates the essential characteristic of this tank. It

has the same operating features as the direct expansiom tank plus

3Garl W. Hall and Donald L. Murray, p. 42.
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evaporator coils for forming the ice bank, pipes and jets for earrying the
water, and the water pump., For top efficiency there should be a thin lay-
er of ice surrounding the coils when the milk reaches 38 degrees,

From three to five motors are on this tank. In additiomn to those
listed for a direct expansion tank, there will be a motor of approximately
one-fourth to ome-third horsepower operating the water pump. It is the
function of this pump to carry the chilled water to the top of the tank
where it either is sprayed or flows by gravity over the inside lining
of the tank,

The ice bank provides a reserve of cooling capacity. Because of
this, the tank requires a relatively small motor and compressor umit.

The size of the cbmpressar motor will be between one-third and one-half
horsepower per L00 galloms of daily wmilk capacity. For example, a 300
gallon tamk will have a one to one and one-half horsepower motor on the
compressor, Building the bank of reserve ice causes the compressor and
motor to run a longer period of time tham for the direct expanmsion tank,
In rebuilding the bank of ice the compressor rums from 12 to 20 hours per
day or 50 to 83 percent of a 24 hour day,4

Since the compressor operates over a longer period of time, it has a
lower peak load demand, that is, the maximum electrical pewer required at
a given time is cemsiderably less than fer the direct expansiem tamk. At
milking time there are many other farm and home electrical appliamnces

being used, The total result is likely to be less strain on power lines

4Du L. Murray, et al., p. 42.
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during this critical period. As a fesulﬁ electric companies may recom-
mend this type of tank, particularly in areas where a relativelj large
number of bulk tank dairy farmers are concentrated on the same electrical
line facilities, |

The f{ce-bank tamk has a relatively fast cooling rate at high milk
temperatures., When milk is emptied inte the tank it is cooled to 2
temperature of 50 degrees im 60 minutes., From 50 degrees to the holding
temperature of 38 degrees the cooling rate is mot as rapid as for the
direct expansiom tank,

Since the entire tank wall is cooled, condensation of water may
occur on the inside wupper walls., This can be a serious disadvantage if
these droplets fall into the milk and cause odors te develop. A second
disadvantage, which spplies particularly to Oklahoma conditions, is the
formation of scale imside the tank walls. This occurs as the result of
minerals in the water, For this reasom it is generally assumed that the
useful life of the ice-bank tank will be comparatively shorter than for

direct expansion tanks.
Bulk Tank Design

A second method of elassifying bulk holding tanks is by the design
and construction of tanks for milk storage, A tamk having an unsealed
or non-air tight removable 1id or cover and which is £illed by dumping or
piping milk through a straimer located in the lid, is of the atmospheriec
type. A newer and perhaps simpler system, generally used with a pipe
line milker, is the vacuum tank., This tank has an air tight or sealable
1lid or cover which is held im place by vacuum pressure during the

milking operation.
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Atmospheric Tanks

The atmospheric pressure tank may be of any shape and the refrigerant
system may berice bank or direct expansion. Of the 50 producers inter-
viewed in this study, 46 were using this type tank. The large mumber of
these tanks mgy be explained in part by the fact that the vacuum tank is

relatively new amd the association did not recommend it until recently,

Yacuum Tanks

The vacuum tamk is rapidly growing in favor with Oklahoma dairy-
men, The Central Oklahoma Milk Producers Assoclation has indiceted thet
the current rate oi imstallation of these tanks exceeds that of the
atmospheric type. The vacuum tank must be round to withstand the pres-
sure., The lids are fitted with gaskets to maintain the vacuum at 13 to
14 inches of mercury, The cost of this tenk is slightly greater than the
cost of the atmospheric pressure type tanlk,

The vacuum tank is more easily adepted to a system of pipeline milk-
ing since the vacuum maintained on the tamk is the same as the vaecuunm
maintained on the wmilking lime. Milk way move directly from the cow,
through the line, and into the tamk. This eliminates the need for the
vacoun releaser used with an atmospherie type tank and offers a definite

advantage to farmers plamming the installation of a pipelire system,
Condenser Cooling Hethods and Loecation

The condensing unit consists of a compressor and moter, & condenser,
and a receilver, The condensing unit size is a function of the quantity
of millk cooled and the coeoling rate rather than tank size only. The com-

pressor should have the capacity to cool the first milking to below 50
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degrees Fahrenheit within one hour after milking is completed and down to
40 degrees in the second hour., It should be of sufficient size to hold
the blend temperature of subsequent milkings belew 50 degrees at all

times,

Condenser Cooling Methods

There are three different types of comdensers available for use
on bulk tanks: air cooled, water cocoled, and a combination of air and
water. Generally, air cooled units are installed on ice-bank tanks and
small direct expansion tanks, Although air-cooled units are most appro=
priate for use with small condensing units, they are available on systems
as large as five horsepower. This type unit is the simpliest mechani-
cally, needs the least attention, and is most easily installed. Air
cooled condensers and motors are designed in the ratio of one horsepower
per 100 gallon tank capacity for milk collected every day. Without
adequate ventilation, the hot air surrounding the air-cooled unit in-
creases the compressor running time, the load on the motor, and.eonse—
quently the cost of operation. The surrounding air should be free of
dirt and dust., Otherwise, the condensing unit should be cleaned fre-
quently to avoid a sharp decrease in efficiency.

Cooling the condenser by a combination of air and water increases
the efficiency of the unit and decreases the operating costs. In experi-
ments conducted at the Pemnsylvania Experiment Station, a saving of .515
kilowatt hours per hundredweight of milk cooled was achieved after the

p

unit had been converted from air cooling to air and water cooling,

5Gar1 W. Hall and Domald L. Murray, p. &4l.
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In addition, the cooling rate of the first milking was faster and there
was a smaller temperature rise at subsequent milkings.

Combination air and water condensers are used on bulk tanks ranging
in size from 150 to 1,000 gallons, They are most advantageous where the
water supply is adequate and where there is a ventilation problem.
Usually these units are rum on air and water in the summer and air alone
‘during the winter, In winter the water is drained from the unit to pre-
vent freezing. The systems uses an average of two gallons of water per
gallon of milk cooled when the water cooled section is im operation.

Water cooled condensers are most often used on tanks of five horse-
power capacity and over., They require from one to two and one-half gal-
lons of water per minute for each horsepower rating of the compresser
motor, It is important that the supply of water be adequate and free
from salts that might collect inside condenser coils. Experimental
evidence indicates that this type condenser uses less kilowatt hours per
hundredweight of milk cooled, the initial cooling rate is faster, and
subsequent temperature rises are the least of the three methods,

Water cooled condensers need periodic cleaning to remove deposits
of water scale which cause a decrease in efficiency of the unit. The
required frequency depends upon the degree and type of hardmess in the
water, In areas where the water is very hard the use of water cooled

condensers should be avoided,

.Location of Condenser Units
For tank sizes of 500 gallons or less, producers usually have an

option as to whether the condensing unit shall be attached directly to
i .

ey
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the tank or installed separately. The attached unit is slightly.less
expensive initially and is easier to install. However, it delivers the
milk heat into the milkroom and adequate ventilation must be provided if
the unit is to operate efficiently.

The remote installation has the condenser mounted outside the milk-
room. This is available on all but the smaller tank sizes and islusually
the only alternative for tank sizes larger than 500 gallons, The Central
Oklahoma Milk Producers Association requires a small protective housing
over all units installed outside.the milkroom., This is to prevent weather
demage and is necessary for insurance coverage. The house should be large

enough to permit intake and exhaust of air,
Exterior Tank Finish

The exterior wall of the tank may be stainless steel or painted,
In either case all sdrfaces in contact with the milk are of stainless
steel. The cost of the stainless steel tank is approximately 10 percenmt
greater than the painted tank, Despite this higher cost, 45 of the 50
Oklahoma dairymen interviewed were using stainless steel tamks. Only
one brand of the painted steel tanmk was found in the study and tanks of
this type were among the first installed in the milkshed,

The useful life of the painted tank is not expected to be as great
as the all stainless steel tank., G. N. Turner conducted a field study
on 120 bulk tanks of which 53 were stainless steel and 67 were painted

steel.7 He found all the stainless steel surfaces to be in excellent

70 _N. Turner, "Bulk Milk Cooler Field Studies," Agricultura Engi-
neering, Vol, 38, No. 2, (February,l957), P. 94,



condition, but 19 of the painted steel tanks showed varying degrees of
chipping, peeling, and wear that frequently resulted in rusted spots,
In addition, rust was often fouﬁd over welded material used to joim
seams, hinges, and various parts of the tank components, Rusty areas
were also common on the underside of painted tanks near the milkhouse
floor, These conditions are considered undgsirable from a maintenance
cost peint of view and also reflect unfavorably upon the tidiness and

sanitary conditions as viewed by the.the public.health inspector.

24



CHAPTER IV
CHARACTERISTICS OF FARMS WITH BULK MILK TANKS

The costs of owning and operating bulk tanks were developed from the
sample of bulk milk producers. The present chapter presents the structure
of farm organization and the dairy enterprise for these preducers in order
to provide a better understanding of the economic environment within which
bulk tanks are installed and used. Comsideration will be given teo re-
sources évailable, enterprise combinations, sizes of tanks in uSe, prob=
lems associated with bulk tanks, and chaﬁges either made or anticipated

after installing the bulk tank.
Farm Besources and Enterprise Combinations

Half of the farmers in the sample reported that 90 percent or more of
the total farm income was derived fro@ dairying,l Five farms reported
less than 50 percent of farm income from the dairy enterprise. The ave-
rage income reported for all farms in the survey from dairying was 76.2

percent of total farm income,

Farm Size
/
The 50 farms in this study averaged 550 acres per farm, These farms
ranged in size from 76 to 3,030 acres, Farms in the east were larger

than those west of Oklahoma City. The eastern farms averaged 709 acres

compared with an average of 415 acres per farm in the west, Almost half

lln@ludes sales of ecattle and calves.
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of the farms in the survey (21) contained more than 500 acres (Table 1),
As might be expected, farms with relatively low annual milk production
had the smaller acreages, Half of the farms in the two lowest producing
groups contained less than 300 acreso‘ All but twoe of the twenty farms
averaging greater than 20,000 pounds of ﬁilk per month contained more

than 400 acres.

Land Use

The proportion of land devoted to pasture exceeded all other uses
in 1957, Dairymen on the 50 sample farms reported that some grazing was
obtained on 441 acres per farm, This was an average of 80.2 percent of
the tetal land in these farms (Table II). Although the absoclute number
of acres deveted to pasture varied greatly between groups, the acreages
expressed as a percentage of total farm land were similar except for
group A. The 201 acres in pasture om group A farms avegaged only 64,8
percent of land in the farm, |

Grazing was obtained from five principal sources, The most common
was native open pasture (Table II), Native improved pastﬁre was ﬁsed by
about half the farms. Woodland pasture, found mostly in the eastern area,
was used by 62 percent of all farms for “some grazing". Temporary pas-
ture was used by 72 percent of the farmers to supplement permanent pas-
ture., In most cases c¢rops used for this purpose were sorghum, sudan, or
some combination of ocats, wheat, barley, and sudan. Harvested cropland
was pastured by 78 percent of the farmers and usually consisted of wheat,
oats, or sorghum grazed during the winter or spring and later har#ested

for grain,



Table I

Ownership, Acreage, and Size Distribution of Dairy Farms
in Sample, Oklahoma City Milkshed, 19572

Group A o Group B Group € © " Gxoup D Group E

Item I Total 0-10,000 1lbs, 10-15,000 1lbs. 15-20,000 1bs, 20-30,000 1bs, > 30,000 1bs,

Farms Avg, Farms Avg, Farms Avg,  Farms Avg, Farms Avg, Farms Aveg,

Report-Acres Report- Acres Report- Acres = Report- Acres Report- Acres Report- Acres

ing ing ing ing ing - ing
‘ Qwnership

Rent 17 255 4 259 3 133 4 235 3 507 3 147
Lease 19 400 2 280 5 308 3 322 3 370 6 569
Owm 39 400 7 215 7 204 8 689 8 376 9 459
Total agcres 50 550 10 310 10 337 10 T42 10 564 10 799

Size Distribution

Aeres less

than 100 1 1 0 0 0 0
100-199

acres 5 1 3 1 0 0
200-299 ’

acres 6 4 2 0 0 0
300-399

acres 8 2 1 3 2 0
400-499

acres 9 1 2 2 2 2
Over 499

acres 21 1 2 4 6 8

gAverages in all cases are computed on the basis of number of farms reporting.

Le



Table IT

Land Use on Farms in Sample, Oklahoma City Milkshed, 1957a

Group A Group B Group C Group D Group E
Total 0-10,000 1bs, 10-15,000 1lbs, 15-20,000 1bs. 20-30,000 1lbs, > 30,000 lbs,

Item Farms Farms Farms Farms Farms Farms
Report- Avg, Report- Avg. Report- Avg, Report- Avg. Report- Avg. Report- Avg,
ing Acras ing Acres ing Acres ing Acres ing Acres ing Acres
Total Pastureb 50 441 10 201 10 274 10 632 10 458 10 640
Native-open a4 195 8 81 10 115 10 360 8 197 8 202
Native-improved 26 99 4 71 4 25 5 120 6 T4 7 162
Temporary 36 T4 8 32 8 41 4 45 T 50 9 172
Woodland pasture 31 110 5 29 3 109 6 158 8 141 9 97

Harvested crop-

land pastured 39 123 7 97 9 92 T 141 7 155 9 136
Cropland 47 224 10 180 9 174 10 208 8 275 10 288
Wheat 35 91 8 T2 6 108 6 146 8 93 7 47
Cotton® 17 17.9 5 18, 2 6.0 5 17.0 3 13. 2 38.
Sorghum 31 37 6 30 5 25 6 44 6 35 8 45
Oats 29 68 7 54 6 40 3 92 6 65 7 98
Barley 10 32 2 40 2 29 2 23 4 34 0 -
Alfalfa 19 44 5 32 4 13 2 31 4 42 4 100
Corn 10 57 2 9 1 75 0 - 3 64 4 71
Sudan 13 32 3 23 5 28 2 28 1 45 2 50
Others 24 67 4 37 6 53 4 59 3 53 T 107

‘aAverages in all cases are computed on the basis of number of farms reporting.

bIn@ludes harvested cropland pastured.

®Includes cotton acreage in soil bank in 1957,

82
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An average of 224 acres was planted in crops on 47 farms im 1957.
This was 40.7 percent of the total land in these farms, The three farms
reporting no cropland were in the extreme eastern half of the milkshed,

Farms in group A reported the largest relative amount of land in
crops., vGropland in this group averaged 58.1 percent of total acres in
these farms, or 180 aecres per farm, Farms in group C reported the small-
est percent of gxepiand but this reflects the influence of one large farm
which was primarily in pasture., Farms in group E averaged only 36 percent
7o£ the total land in cropland,

Wheat was grown on more farms and in larger quantities per farm than
any other crop. Farmers reported am average of 91 acres per farm devoted
to this enterprise. Cotton was grown on 17 farms but 14 of these reported
‘the 1957 cotton acreage either in the soil bamk or sold to someone else.
All other crops reported were grown as feed crops. ©Orain sorghum and
ocats were reported onm most farms, Farms in the southeast, especially the
larger farms with land along creeks or river bottoms, grew some corn as
a feed grain,

Although the acres of land devoted to different uses varied widely
among individual farms, little variation among the groups was found in
the percentage of total farmlamd devoted te a given use., Native grass
and woodland pasture represented the greatest utilization of land, All
but three farms were producing grain or forage crops that were complemen-
tary to the dairy enterprise. Generally, complementary crops were fed om

the farm and marketed through the sale of milk,
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Livestock

The average number of dairy cattle per farm was 68.7 animals and
ranged from 28 to 204 animals (Table III). Groups A and B reported
approximately equal size herds of 40.5 and 42.4 animals respectively,

Farms in group C reported 68.0 dairy animals per farm and farms in group
D averaged 80.4 dairy animals. In group E, the average number reported
per farm was ilEQB animals and ranged from 52 to 204 head,

Evidence of the relatively high degree of specialization of dairy
farms with bulk milk tanks is indicated by the inventory of other livestock
on farms (Table IEI%. Generally, the survey farms reportimg livestock other
than dairy indicated production primarily for home use,

About 10 percent of the sample farms reported a beef enterpriseo‘ The
average number of animals on these farms was 95.2 head, There‘were ne beef
animals reported on farms in the twe largest size groups. Beef animals
appeared to be the only livestock enterpiise,'other than dairying, of any
commexrcial consequence on these farms. In addition to the beef-typé
animals reported, it appeared to be common practice on these farms teo éell
dairy bull calves as beef or vealers, This is consistent with Blakley's
findings that beef cattle are the best alternative for some farms produc-
ing Grade A milk in the Oklahoma City milkshed.? -

Ten farms reported hogs, five growing hogs commercially and five for
home consumption, Seven of the farms reporting hogs, were farms producing
less thén 15,000 pounds of milk per month, No farms?in the two largest

milk producing groups reported a commercial hog enterprise.

2Leo V. Blakley, p. 3.



Table III

Number of Animals of Bach Livestock Class and Number of Animal Units
on Farms in Sample, Oklahoma City Milkshed, 19572

Group A Group B Group C Group D Group E
Total 0-10,000 1bs. 10-15,000 1lbs. 15-20,000 1lbs. 20-30,000 1lbs. > 30,000 1bs,
Farms Farms Farms Farws Farms Farms
Report- Avg, Report- Avg. Report- Avg, Report- -Avg. Report- Avg, Report- Avg,
ing Nof ing No. ing No, ing No. ing No. ing No,
Number of
Animals per
Farm 50 624 .2 10 99.1 10 110.6 10 178.1 10 97.6 10 2635.6
Dairy 50 67.5 10 40,5 10 42,4 10 68,0 10 80.4 10 106.4
Beef 5 95,2 1 31.0 1 12,0 3 1443 0 0 0 0
Hogs 10 22.8 4 21.2 3 17.6 1 87.0 1 1 1 2
Poultry 29 932.0 5 94.0 6 102.8 8 T2.6 4 42,7 6 4215,0
Number of Animal d b c
Units per Faxrm® 50 64 .4 10 33.2 10 33.4 10 83.6 10 58.8 10 113.0
aAverages in all cases are computed on the basis of number of farms reporting.
b

Average would be 54,2 if C-1 is omitted containing 332 beef cattle.
QAverage would be T79.3 if E~3 is omitted containing 25,000 layimg hens.
dAverage would be 51L.2 if C-1 and E-3 are omitted,

®Animal units based on the relative amounts of feed comsumed by different classes of livestock, G, W,
Forster, Farm Organization and Mamagement (New York, 1953), p. 401.

1€
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Poultry was preduced onI29 of the sample farms, but only five farmers
reported 200 or more birds per farm. Only one farm repoerted a poultry
enterprise large enough to be important commercially,

Because of the variability in numbers and types of livestock, a
comparison of the total number of livestock reported at different levels
of milk production was made on the basis of a feed consuming animal unitu3
On this basis the animal units averaged 66.4 per farm, Generally, the

number per farm increased as the level of milk preduction increased,

reflecting the large number of dairy animals found on these farms,

Dairy Herd Composition

The average number of dairy cows on sample farms was 37 head (Table

i

I¥), This ranged from eight to 142 cows per farm,4 The average produc-

P

tion per cow im 1957 was estimated at 6,913 pounds per year, In a study

in this same area, Blakley estimated an average productiom per cow for

3

G. W. Forster, Farm Organization and Mapagement, (New York, 1953)
p. 401, Each type and class of livestock reported by farmers was reduced
to a common base by defining one steer, ome cow, two heifers, four calves
less than 12 months old, three sows, five mature hogs, ten pigs of 100
pounds each, and 100 hens to be the equivalent of one animal unit.

4This and all subsequent references to dairy cows refers to cows,
dry and milking, twe years of age and older,

5The average production per cow in each strata is a simple average
based on sales of milk inm 1957 and the number of dairy cows on farms,
The average for the total sample is a weighted average where the average
for each group is weighted by the percentage that the possible sampling
units in each group is of all possible sampling units, (page 8).



Table IV

in Sample, Oklahoma City Milkshed, 19572

Herd Composition and Average Number of Dairy Cattle per Farm

Group A Group B Group C Gxroup D . Group E
Total 0-10,000 1bs, 10-15;000 1lbs. 15-20,000 1lbs. 20-30,000 lbs. >:30,000 1lbs,.
Item Number Number Number Number Number Number
Report- Ave. Report- Ave, Report- Ave, Report- Ave., Report- Ave. Report- Ave,
ing No, ing No, ing No. ing No. ing No. ing No.
Total Per Farm 50 67.5 10 40.5 10 42.4 10 68,0 10 80.4 10 106.4
Cows (dry and
milking) 50 37.0 10 18.7 10 22 .4 10 32.3 10 41.8 10 69.9
Heifers 1-2 _
years 48 15.8 10 8.8 10 8.7 9 19.2 10 21.3 9 21.8
Heifers under
1 year 48 12.2 10 7.6 10 8.2 10 11.5 9 15.1 9 19.8
Bulls 46 1.7 10 1.4 T 1.1 9 2.0 10 1.7 10 2.2
Others 24 6.7 5 8.0 6 3.8 5 10.2 4 5.0 4 7.0
Raised in 1957 49 15,0 10 9.0 10 10,1 10 16.0 9 18.0 10 22.2
Deaths in 1957 33 3.6 3 1.7 8 2.0 5 3.6 7 3.6 10 5.6
Bought in 1957 23 8.1 4 3.5 6 6.3 2 5.2 6 7.3 5 15.0
Sales im 1957 47 11.5 9 10 5.2 10 11.3 10 17.6 8 17.0

T.3

aAverages in all cases are computed on the basis of number of farms reporting.

€e
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all Grade A producers of approximately 5,610 pounds in 1950.6 Underwood
reported an average of 5,470 pounds per cow for 1950.7 Inflating these
figures by 21.86 percent, the resulting production figures would be 6,836
and 6,666 pounds per cow respectively.8 These estimates suggest that
preduction per ecow on bulk tank dairy farms is net significantly dif-
ferent than for all Grade A producers in this area.

The average number of dairy cows per herd was directly associated
with milk sales., Farms in group A reported 18.7 dairy cows per farm,
These farms accounted foernly 10.3 percent of all cows im the survey,
but 100 percent of the cows for this group. Production per cow averaged
5,370 pounds per year, This was considerably below the average for all
bulk producers and the lowest for any group.

Farmers in group B reborted an average of 22 .4 dairy cows per farm,
Farms of this size accounted for 12.1 percent of the dairy cows in the
survey and 2203'percent éf the total number of all farms, The average
producticon per cow was 6,971 pounds per year.

Producers in group C reported 32.3 cows per farm, Farms in this
group accounted for 17.4 percent of the cows in the survey and 29.4 per~
cent of the 210 farms eligible to be included in the study. The‘average.

production per cow om farms in this group was 6,658 pounds per year.

6Leo V. Blakley, p. 7.

7F° L. Underwood, p. T.
SThe expansion factor of 21,86 percent was computed from the average

production for all producers of 3,660 pounds of milk in 1950 and 4,460
pounds in 1957, See United States Department of Agriculture, Milk Pro-

SO Ceanemceee— SeIC  —— L —— S

ington, D. C,, February, 1958 and previous issues),
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Farms in group D reported 22,5 percent of the dairy cows in the sur-
vey and 30,8 percent of the possible sample farms. Farms with this level
of production avéraged 41,8 dairy cows. The average prpduction per cow
was 7,150 pounds,

Farms in the largest size group reported an average of 69.9 dairy
cows, Because of the wide limits allowed in this strata, these farms
reported a range of 40 to 142 cows,  This group, while containing only 12.8
percent of the farms in the study; accounted for 37.7 percent of the dairy
cows., The average production per cow was T,399 pounds per year, This was
the highest average per cow for all the groups,

All farms contacted were raising tﬁeir own herd replacements, The
average number of heifers under two years old was 28 head (Table 1V).,.
This represents T5.7 percent of the number of cows of milking age on
these farms, If a heifer-cow ratio of 50 percent is required to maintain
herd size, this figure may indica;e a planned expansion of milk preduction
on these farms. However, the increased ratio may also reflect farmexrs'
realizations .that some of these heifers may not be suitable for herd
replacements,

The ratio of heifers to dairy cows was greatest on farms in group C.
The 30.7 heifers reported on these farms was 95.0 percent of the number
of dairy cows reported, The 41.6 heifers per farm inm group E represented
59,5 percent of the average number of cows reported on these farms, the
smallest percentage reperted. For the remaining groups, the replacement
percentage ranged from 75.4 to 87.7 percent,

Ali but four respomndents reported a herd bull on the farm. The

average number of these animals was 1.7 per farm. Two farmers reported
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cows being bred by artifical insemination, Several other farmers had
attempted this method of breeding cows in the past but reported that

results had not been satisfactory.

Available Labor

Farm enterprises may be classified as labor intensive or labor exten-
sive. Labor extemsive enterprises are those which require relatively
small amounts of labor per unit of output, and labor intensive enter-
prises are those which require relatively large amounts of labor per unit
of output, Dairying is comsidered to be a labor intemsive enterprise, 1In
a study of 140 dairy farms within the Oklahoma City milkshed, Underwood
found an average labor requirement per cow of 124 hours per year.9

Mechanical innovatioms represented by the milking machine, bulk
tank, pipeline milkers, and parler barn may be reducing these labor
reguirements, Many studies have pointed out that by coaverting to bulk
milk handling, the quantity of labor is not necessarily reduced but labor
may be saved qualitatively, With a bulk tank system, chores such as 1lift-
ing cans of milk and handling and washing milk cans are eliminated. This
has a twofold advantage in that the family is able to do more of the
milking chores, the operator is released for other jobs, and hired laber
is easier to obtain and keep. However, in addition to making the job
easier, all but two farmers in this study reported some saving in clean-
up time after milking.

Labor used on farms with bulk milk tanks in the Oklahoma City area

is fairly homogeneous im composition. Family labor is used primarily

9Fn L. Underwoed, p. 19.
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on all farms averaging less than 30,000 pounds of milk per month, This
éource accounted for all labor used in the milking operation on 76 percent
of the sample farms., Of the 12 farms hiring labor for this purpose,
eight were in the group averaging greater than 30,000 pounds of milk per
month, Hired labor was used in the milking operatien on one farm in
group A and on one&farm in group €. In both instances the operator and
his wife had full time off-farm jobs, Twe farms in group D reported hired
labor used to assist the operator in the milking operatiom.

The average age of the dairy operator on farms with bulk milk tanks
was 46.1 years, The average age of the operator in each of the size
groups did not differ greatly from this average. However, five farmers in

both groups A and E were above 50 years of age.

Buildings and Facilities

The milkhouse on meost dairy farms in the sample represented an invest=~
ment of approximately $2,500. Concrete blocks were the most common building
material used (Table V). This material was used frequently by the smaller
producers, Seven farmers reported using a wooden milkhouse, either an
older building or a combination feed barn and milkroom. Milkhouses
classed as "other" included frame buildings with a metal covering, tile
block, and brick. These were useé primarily by large volume producers,
Generally, these farmers had been producing milk commercially for relative-
ly longer periocds of time than other producers in the sample.

Wooden walk-in stalls were reported in use on 31 of the 50 sample
farms., No significant difference existed between the groups., Metal

walk-in stalls were used on seven farms. The parlor type milking barn
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Table V

Dairy Equipment and Type of Milkshouse Construction on Farms
in Sample, Oklahoma City Milkshed, 1957

Number of Farms Group A Group B_ _Group € _Group D__Group E
Having Total 0-10,000 10-15,000 15-20,000 20-30,000 > 30,000
pounds pounds pounds pounds pounds

Milkhouse Constructien

Concrete block 32 9 7 4 4

Wood 7 1 1 2

Other 11 0 2 5
Stalls

Wood 31 6 7 7 7

Metal 7 2 2 1

Average number™ 7 5,4 6 5.7 7.4 10.4
Parlor 12 2 1 2 3 4
Electriec Milkers 50 10 10 10 10 10
Pipeline Milkers 17 1 2 2 6 6
Hot Water Heaters

Electric 5 0 1 1 2 1

Gas 45 10 9 9 8 9

Average size® 31 gal. 27 gal. 27 gal. 31 gal. 32 gal. 40 gal.
Bulk Tanks 50 10 10 10 10 10

Average size 353 gal,233 gal. 244 gal. 332 gal. 339 gal. 582 gal.

a .
Averages in
reporting,

all cases are computed on the basis of number of farms
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was used by 12 producers, The parlor type milking arrangement contributes
te a qualitative and a quantitative saving of labor, The savings in labor
‘are greatest when used with a pipeline milker. There was a tendency for
the parlor-type barm to be associated with large volume productien,

Dairymen on all farms were using electric milkers, Seven farms
installed electric milkers at the time of conversion or soon afterwards;
all others were using electric milking equipment befere purchasing a
bulk tank. 1In centrast, Underwood found only about twe out of every five
dairymen in the same area in 1950 were using milking machinesolo The
number of farms wsing milking machines in his study varied comsiderably
among different geographical sections of the market, In general, milking
machines were more prevalent in the eastern part of the area.

There was little difference between groups in the number of milker
units used per farm except for the largest group which reported 3,8
units per farm. (Milker units refer to the number of cows that may be
milked at a given time with one milking machine,) Farms in the other
groups averaged 2 units inm group A to 2.7 units in group D,

Pipeline milkers are being adopted rapidly by Oklahoma dairy farmers,
The pipeline milking arrangement is essentially a labor saving deviece
and, on farms where labor is the scarce resource, it can be used profit-

ably., However, it represents a large capital investment, ranging from

lolbidn, P. 18. It should be noted that Underwood's study was based
on a sample of all Grade A producers and that bulk tanks were net then
in use, The present study is more restrictive im that only a restricted
population of bulk preoducers were sampled and these were relatively long-
time preoducers,
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$1,100 to $2,200 depending on the amount of stainless steel or plastie
pipe needed. With this arrangement one man (or woman) can perform the
entire milking operation on an average farm.

Seventeen of the sample farms reported using pipeline milkers, The
number of farms using this equipment appears to be closely correlated
with volume of production. Of the 17 farms reporting pipeline milkers
in use, 12 were in the twe groups averaging more than 20,000 pounds of
milk per month, The accelerated installation rate of pipeline milkers
is consistent with the trend toward greater farm automation,

Hot water heaters are required in the milkroom by the State Health
Department, Farms with a 500 gallon or smaller, bulk milk tank are
required to have a 30 gallon gas or 40 gallon electric water heater., For
tanks larger than 500 gallons, a 10 gallon increase in size of water
heater per 100 gallon inecrease in size of bulk tank is required, All 50
of the survey farms were using hot water heaters, 45 using gas as a fuel
and 5 electricity. All farms, however, did not have a tank of prescribed
capacity. The average capacity per farm was 31 gallons. There was a
slight increase in size of water heater as milk production on farms
inereased, This item is likely to represent a substantial addition te
conversion costs for most producers, since 28 of the 50 bulk tank pro-

ducers indicated installation of a water heater at the time of conversion,

Size of Bulk Tanks
The average size bulk tank used on the sample farms was 351 galloms,
The range was from 145 to 1,000 gallons, The average size bulk tank used

on farms in group A was 233 gallons with no tanks reported larger thanmn
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300 gallons. The average size tank in use on farms in group B was 244
gallons with 400 gallons the largest reported. The average reported for
groups C and D was 355 and 399 gallons respectively., There were no farms
in group E using a bulk tank less than 485 gallons in size. The average
size tank reported for this group was 582 gallons, Tﬁe{number of tanks
ranging from 200-300 gallons accounted for 50 percent of the tanks in

the survey.

The average amount of milk cooled per pick-up may influence the.
level of costs associated with operating a bulk tamk. Pick-up receipts
were not readily available for an estimate of the actual tank utilization,
In the absence of such data, producers were asked to estimate an average
percent of utilization per pick=-up for the year 1957, These estimates
ranged from 30 to 80 percent with am average utilization per pick-up of
60 percent of capacity. Group A producers reported only 55 percent
average usage per pick~up. This usage factor inereased directly with
level of milk production. Farmers in group E reported an average of 65
percent of tank capacity per pick-up during the year.

Problems Associated with Bulk Milk Tanks
and Producer Attitudes

Farmers in the survey were asked to indicate their experiences with
problems associated with bulk milk handling. These problems were: (1)
milk rejected, (2) churning of the milk, (3) freezing of the milk, and
(4) off-flavors and odors in the milk,

When milk is cooled in a bulk tank, there is the ever-present danger

that milk from one cow may cause the entire tank of milk to be rejected,



Respondents in this study indicated only two tanks of milk had been reject-
ed for this reason. Both instances occurred on farms in group A.

A second problem, churning of the milk in the tank, occurred on
seven of the survey farms. When this happens, all of the‘milk in the
tank may be lost or in some cases it may be sold at & reduced price, The
churning problem ﬁsually occurred when the agitator was left running
while the compressor was mot operating.

In some types of bulk tanks the milk may freeze. This problem was
reported on 11 of the survey farms. Freezing was most prevalent when
only a small amount of milk from the first night's milking was in the
tank, Freezing may also occur if the agitator is mot operating when the
compressor is running.

The last major problem camnot be attributed exclusively to the bulk
milk tank, since it may oceccur as easily with a can handling system,
Trouble with milk odors was reported on 16 of the 50 sample farms, Most
respondents indicated the odors occurred in the spring when cows were
grazing on wheat or oat pasture and had not been removed from the pasture
a sufficient length of time prior to milking.

Trouble normally associated with milk appears to oceur less frequent-
ly with bulk tanks thanm with can coolers, Of the 50 producers interviewed,
all were satisfied with the new method and none would consider reverting
to a can handling system., Thirty-seven af the 50 producers indicated
they were happy with the weight and test of milk received since convert-
ing. In reply to the question, "Do you think the market will eventually
be all bulk milk?", 47 of these producers replied in the affirmative,

The two most frequent reasoms given were: (1) a better quality product

for consumers, and (2) the Health Department will require it,
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Changes in Production After Installing Bulk Milk Tanks

The use of a bulk milk tank on dairy farms may induce changes in
farm organization and size of operation. To ascertain the type and mag-
nitude of these changes, farmers were asked to indicate the adjustments
that had taken place on their farms siﬁ@e the installation of the bulk
milk tank., Some of these changes were direetly associated with the use
of the bulk tamk, others were not.

Thé.most significant change was the inerease in number of dairy
cows, Sixty percent of the farmers im the survey reported a change in
the number of dairy cows on farms since the acquisition of a bulk tank.
Two farmers had reduced the number of dairy cows, but 28 farmers report-
ed an increase inm the number of dairy cows on farms (Table VI)., The
average increase was 6.2 dairy cows per farm, There was no appreciable
difference between groups im the number of farmers reporting increases;
however, the average increase per farm was greatest in the two groups
with the highest average monthly production of milk.

A second change, closely associated with the increased number of
dairy cows, was the increase in milk production per farm. This increased
output is accounted for by increased numbers of cows on farms and the
addition of higher producing cows,

A trend in milk production per farm for the two-year peried August,
1956, to July, 1958, was computed by least squares. The prediction

N
equation for all sample farms was Y = 210,0142 + ,38549X,
(.4639)

N\
Where Y = hundredweight of milk sold per month

X = number of months since August, 1956,
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Table VI

Number of Farms in Sample Reporting Changes in Herd Size and Farm
Size After Installation of a Bulk Tank, Oklahoma City
Milkshed, 1957

, . Group A Group B _Group C_ _Group D Group E
No, of Farms With Total '0-10,000 10-15,000 15-20,000 20-30,000 > 30,000

pounds pounds . pounds pounds pounds

Decreased milking , ‘

herd 2 1 0 0 0 1
Increased milking 7

herd : 28 A 6 4 8 6
Smaller farm size 5 2 0 0 1 2
Larger farm size 5 1 0 2 0 2

Table VII

Specific Changes Planned by Producers in Sample,
Oklahoma City Milkshed, 1957

Group A Group B Group C Group D Group E

Specific Plans Total 0-10,000 10-15,000 15-20,000 20=30,000 > 30,000
pounds pounds pounds  pounds pounds
(Number)

Expand number of
cows 35 8 8 6 9 4

Average increase in
cows per farm® 17.2 15.2 13.7 25,0 20.7 15

Install a pipeline
milker 15 3 4 4 2 2

Buy a larger bulk
tank 8 0 2 2 4 0

%The average is computed on basis of number of farms reporting.
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The estimated average increase on the sample farms for this time period
was 38.549 pounds of milk per month., This trend in milk sales is con-
sistent with farmers' estimates of increased numbers of cows on these
ferms and is illustrated im Figure 4., A seasonal pattern is also evident
with the greatest production in the spring months and the lowest produc-
tion in the late summer months,

Milk production per farm did not increase for producers im all
size groups., Increases in the number of dairy cows per farm were report-
ed by onrly four producers in group A. The tremd in the averege milk sales
per farm for producers in this group has been decreasing at the rate of
61 pounds per month (Appendix Table IV).

Survey farms in group B have been ircreasing milk production at the
rate of 118.55 pounds per month (Appendix Table IV)., Since installing a
bulk milk tank, six of the 10 farms in this group have increased the num-
ber of dairy cows an average of 3.3 cows per farm,

Farms in group C have experienced the largest increase in production
per month, 135.541 pounds (Appendix Table IV)., Since installing a bulk
milk tank, four farmers in this group have increased the number of dairy
cows an average of 5,3 cows per farm,

The uvpward trend in milk production per farm in group D was 45 pounds
of milk per month (Appendix Table 1IV). Eight farms im this strata report-
ed an average increase of 9.2 dairy cows per farm,

The estimated tremd in milk production on farms inm group E indicates
a decreasse in production of 45.709 pounds of milk per momth (Appendix
Table IV). However, six farmers in this group reported am increase of

7.5 dairy cows per farm since installing a bulk tank.
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'In order to add more cows amd increase production, it is frequently
necessary to add more land area. Information from the Survey indicated
that 22 farmers, 44 percent of those interviewed, had added farm land
since imstalling & bulk milk tamk. For these 22 farms, the average
addition was 153.2 acres,

If the survey farms im this study are representative of all bﬁlk
pr@dﬁ@ers, dairymen with bulk tanks in the Oklahoma City milkshed have
been increasing the number of dairy cows on farms and the volume of milk
per farm, This trend mey be expected to continue over the next five year
peried, About 70 percent of the farmers plan to add an average of 17.2
dairy cows per farm during this peried (Table VII)., However, there is
great variation between the size groups and betweem farms within each
group.,

There are indications that farms averaging less tham 10,000 pounds
of milk per month are decreasing output., Some farmers im this group
appear to be adjusting to some alternative farm enterprise or obtaining
non-farm employment, while others are imcreasing the size of the milking
herd and moving to & higher level of production., Most farmers in the
production range of 10,000 te 30,000 pounds per month are increasimg their
scale of operation, This may permit these farmers to take advantage of
lower fixed cost per unit and increase net revenue-from the dairy enter-
prise, This group would include 82.4 percent of the 210 producers defined
to be eligible for the survey, M@sc”farms*éveragihg greatérzthaﬁ%jOJODOjf
pounds of milk per meomth are expected to econtinue their operation with

the present number of cows. Many of the farmers in this gréup reported
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they were content to increase output per farm by attempting to increase
production per cow.

New equipmeﬁt purchases are contemplated by many farmers withim the
next five years. Thirty percent of the producers expect to install a

pipelire milker and 16 percent expect to buy a larger bulk tank,



CHAPTER V

COSTS OF INSTALLING ANR OPERATING BULK MILK TANKS
ON OKLAHOMA DAIRY FARMS

In considering comversion to a bulk milk system, dairymen are
interested in two groups of price and cost data. The first group is
associated with the initial investment outlay likely to be required when
converting to the bulk tamk system. The second group is concerned with
the cost of cooling a given amount of milk., Any premiums or savings
accruing from the conversion will also be of interest to dairymen since
they may offset part or all of these added costs,

Bulk tank manufacturers and other firms actively engaged in selling
and installing bulk tanks provided information related to the initial
cost of installing tanks of various sizes. Farmers ceontributed informa-
tion regarding necessary modification costs of dairy plant and equipment.
Detailed cost data for both of these groups were necessary in order to
provide reliable estimates of costs for various levels of milk productioen.
Farmers also provided estimates of the additicmal returms associated with

the use of a bulk milk tank,
Initial Conversion Cost

The initial investment required to comvert to bulk milk handling is
the cost of the tank installed on the farm plus any necessary costs of
modifying existing facilities, Results of this study indicated that the

tank cost varied primarily im proportiom to its size, but the expense of
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changing existing facilities varied widely from farm to farm. These latter
costs were associated with: (1) construction of or additions to buildings,
(2) installation of heavier electrical wiring, (3) purchase of hot water

heaters, and (4) improvements of farm roads and lanes. )

Tank Costs

Variations in prices of bulk tanks of a siﬁilar size may be due to
differences in make, type of cooling, type of finish, tank design and
method of sealing the lid, and dealer discounts, These factors were con-
sidered in attempting to establish costs of installimg a bulk tank,

From the records of Cemtral Oklahoma Milk Producers Associatiom, it
was found that four makes, Sunset, Blackburm, Zero, and Creamery Package,
comprised 88,9 percent of the tanks used in the Oklahoma City milkshed.
The remaining 11.1 percent was composed of nine different makes.

Price lists for 1958 for the four major brands were obtained with
the various components of total installed price listed separately; In
each case, a list price and a discounted price was given. The discounted
prices were used since they coincided with those on the producers' lean
records,

| Prices for the four principal makes of tamks were averaged for
each of 10 different size classifications and the results are shown in
Appendix Table I. The average installed price is assumed to be repreéenw
tative of all makes of tamks. In computing this average however, con-
sideration has been given to price variations of tank components between
makes of tanks, Considerable variations im items listed as tank components
by different tank manufacturers may also be reflected in tank price quo-

tations. Some manufacturers list the compressor separately and seme



include it with tank cest, Others, Creamery Package for example, list
several pieces of their equipment separately, These differences between
makes of bulk tanks were given careful consideration when determining the
total inmstalled price.

Table VIII indicates price and cost data for 10 different sizes of
bulk tanks. The average cost per gallon and per hundredweight, assuming
100 percent capacity utilization for each size, decreases as size of
tank increases, These decreasing cost relationships would hold for any
given percent of capacity utilization. The use of 1958 prices may over-
state the actual costs of the farms in this study but it does provide an
up-to-date estimate of comversion costs which a producer at these various
levels would be facing if he were currently contemplating conversion,

The average size of the bulk tank in each size group together with
the cost data in Table VIII was used to determine the typical outlay for
the sample farms. By this methed, the average producer in the sample
had a tank size of 351 gallons costing $2,410.66 (Table IX), The range
in tank cost was $1,963,48 for farms inm group A to $3,247.75 for these

in group E,

Costs of Improving and Modifying Buildings and Facilities

Many producers have incurred additional plant and equipment costs
{other than the bulk tank) when convertimg te a bulk handling system,
Farms that require these items before conversion and would not require
them with a can system, must consider these costs as part of the total
conversion outlay.

Milkhoyse Improvements, There is little difference between a bulk

system and a can system in terms of milkhouse requirements, but in some



Table VIIL

Average Prices and Costs for Ten Sizes of Bulk Tanks Available
in the Oklahoma City Milkshed, 19572
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Size of Tank Cost to Farmers Average Cost Average Cost
Gallons Pounds Average Price Range in Per Gallon Per Gwt.
Price
100 860 $1,437.21 $1270-1604 14,37 167.12
150 1290 1,734.47 1660-1840 11.56 134 .45
200 1720 1,924.61  1742-2006 9.62 111.90
250 2150 2,042 ,04 1944-2110 8.17 94.98
300 2580 2,279.09 2182-2351 7.60 88.34
400 3440 2,610,50 2541-2645 6.53 75.89
500 4300 2,991.91 2886-3289 5.98 69.60
600 5160 3,396.76 3194-3790 5.66 65.83
- 800 6880 4,226.05 3734-4785 5.28 61.42
1000 8600 4,458 ,99 4232-4793 4,46 51.85

aThe discounted prices of the four brand name tanks were used in
making these computations. These were Sunset, Blackburn, Zero and
Creamery Package.

bRange in price refers to the prices of the four makes of tanks
used in computing the average price.



Table IX

Estimated 1957 Tank Cost and Cost of Improvements per Farm
: in Sample, Oklahoma Gity Milkshed, 1957

Group A Group B _Group C Group D Group E
Item Total 0-10,000 _ 10-15,000  15-20,000 _ 20-30,000 > 30,000
Tank: '
Average size (gallons) 351 233 244 355 339 582
Average cost per farm $2,410.66 ©1,963.48 2,037.25 2,413.01 2,391.80 3,247.75
Improvements ;
" Milkbouse:
New construetion:
Farms reporting 5 1 1 : 0 2 1
Costs per farmb 2,500.00 2,000.00 2,500.00 -a 2,750.00 2,500.,00
Remodeled: '
Farms reporting 19 : 5 2 4 4 4
Costs per farmP $ 29.82 9.20 15.00 22,70 10.00 100.002
Electric Wiring:
Farms reportinﬁ 27 a T T T : 1 5
Costs per farm $ 29,62 24,00 24,508 34.10% 15.00 44 ,80%
Purchase of Water Heaters:
Farms reporting 28 6 3 4 8 7
Costs per farm $  83.00% 79.672 94,502 -a 71.00% 86.60°
Improvements of Roads
and Lanes:
Farms reportin 19 4 5 2 3 5
Costs per farm $ 30.692 27.00% 30.002 -8 36.00 - 30.002
Average of all Improvement
Costs Per Farm $ 37.65 28,59 38,00 26.91 30.50 60 .27

aData not available on all farms,

bAverage computed on basis of number of farms reporting that could provide cost data,

£s



cases additional expense may be expected, Five producers constructed a
new milkhouse and 19 remodeled the old milkhouse before installing the
bulk tank (Table IX). Remodeling in most cases consisted of rearranging
or adding to the plumbing, adding a cement slab to facilitate loading,
and removing or adding a partition.

For the five farms reporting construction of a new milkhouse, the
average cost was $2500 per farm, This was not included in computing the
average cost per farm for milkhouse improvements. Onmn all five farms
reporting, the installation of a bulk tank in itself did not require the
building of a new milkhouse.

Excluding the new milkhouse figures, the estimates for milkhouse
improvements averaged $29.82 fdr the 19 farms reporting expenses of
this type. These costs ramged from $0.00 to $200.00 per farm. In most
cases the costs reported were for materials only. Where farm labor was
used, no addition to cost was reported,

Electric Wiring. Electrical wiring in dairy barns in this area is
often inadequate to carry the load of the large compressors required for
bulk milk tanks, This is especially true if the tank is of the direct
expansion type.

Twenty-seven farme reported they had incurred an éxpense of this T
type. The average cost of wiring for these farms was $29.62 with a
range in cost of $0.00 to $100.00 per farm. This relatively small figure
reflects the use of farm labor in many instances. On 76 percent of the
farms, the cost came as a result of changing from a 110 to a 220 velt
system, Generally, there were fewer farms in the larger size groups

reporting this added expense. Presumably, the larger volume producers



had made this change because of the size of their can operatiom prior to
converting to a bulk tank,

Hot Water Heaters. Health departmemt regulations require dairymen

who use a bulk tank to imclude a pressurized hot water heater as part of
their milk room equipment. Many dairy farmers in Oklahoma not using bulk
tank systems have open vat arrangements to heat water. For these farms
the cost of a hot water heater is & necessary part of the conversion cost,
On some farms the installation of & bulk milk tank may require a larger
water heater than is currently in use to meet health department specifi-
cations. In either of these two cases the added expense of the water
heater should be charged to the new system.

About half the farmers incurred additionazl expense for a hot water
heater. Contrary to expectations, the number of farms requirinmg this
expense increased with size of farm., Three-fourths of the producers
averaging greater than 20,000 pounds of milk per month reported some out-
lay on a hot water heater, About 40 percemt of these found it necessary
to purchase a larger water heater than the one currently in use,

Determimation of the average cost per farm for this item was based
on limited informatiom, Only 10 ef the 28 farmers reporting purchase of
a water heater could provide estimates of the cost., For these 10 farms
the average expense was $83.00 for this item. In several instances, the
heater was installed with farm labor.

Improvements of Farm Roads and Lanes. Farmers with bulk milk tanks

may be required to make some road (driveway) improvements in order to
have their milk picked up by the hauling agency. With a can system the

cans of milk may be picked up at the milkhouse or tramsported by the
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farmer to the roadway during inclement weather. However, with a bulk
system the tank truck must go to the milkhouse each time milk is picked
up.,

Farm driveways or lanes im the Oklahoma City area are usually dirt
roads, and often becoﬁe almost impassable when wet. In a cost study in
this milkshed, Blakley estimated a total cost of 42.6 cents per mile to
the Association for year=-round travel on poor dirt roads,l In that study,
the advisability of adding a producer was questioned when that addition
required travel om poor dirt roads on or off the farmstead, If the
Central Oklahoma Milk Producers Association should require bulk producers
to have all-weather roads and lanes before their milk can be picked up,
this improvement cost would become an integral portion of the conversion
costs., If this is not done the hauling rate to all producers would
necessarily be high enocugh to cover the added costs of travel on these
road types. Thus far, the Association has not foreced producers to make
improvements but it has made suggestions and provided fipancing and cost
sharing arrangements for improvements of this type. |

Only 19 producers reported improvement expense on roads and lanes
since installation of the tank. The average annual expense was $30.69
per year and, with one exception, reflects the use of farm labor and
machinery, These figures do not include farms that occasionally hauled
dirt or other material either before or after conversion. While there

were no great differences in the average cost per farm at different

lLeo V. Blakley, Walter B. Rogers, and Kenneth B. Boggs, A Frelim-:
inary Report on an Analysis of Bulk Milk Tramsportation Costs of the
Central Oklashoma Milk Producers Association, (Oklahoma State University,
1958), p. 15,




levels of milk production, there was a difference between farms in the
eastern half and farms im the westerm half of the milkshed, Because of
a clay soil and a rolling terrain, as contrasted tc a more level sandy
soil, more farms in the East incurred this expense and at a generally

higher cost per farm than im the West,

Salvage Value of Can Equipment and Financing Arrangements

Producers in the Oklahoma City area generally have been successful
in disposing eof their used can equipment. On most farms the amount
received for cams and coolers was large enough to make the down payment
required on the bulk tank., The unpaid balance was financed through
some ageney by 90 percent of the farmers. Information was obtaimed from
these farmers regarding the amount received for their can equipment and
the cost and sources of credit used in finmancing the conversion to a
bulk system,

Salvage Value of Can Equipment. Eighty-twe percent of the producers

were able te dispose of their milk cans and coelers. Nine of these pro-
ducers sold their coslers to other farmers while 33 producers traded the
can equipment in on the bulk tank,

The average value received per farm from disposal of cans and coolers
was $208.29 (Table X)., The 41 farms disposing of cans reported an average
of 12.6 cans sold with an average value received of $36,50 per farm. The
44 farms that sold and traded their can coolers reported a value received
of $171.79 per farm. The range in salvage value received per farm was
$156,.50 for farms in group A to $279.47 for those im group ED' Generally,

farms with a larger volume of milk usually had a larger capacity cooler



Table X

Pisposition Value of Used Can Equipment on Farms in Sample,
Oklahoma City Milkshed, 1957

Group A Group B Group C Group D Group E
Item Total 0-10,000  10-15,000  15-20,000  20-30,000 < 30,000
Cans
Farms reporting 41 9 9 T 8 8
Number per farm 12.6 12.0 7.5% 13.1 15.12 20.5
Value received per farm  36.50 34,002 26.75% 48,992 44,172 70.19
Can Coolers
Farms reporting a4 9 9 10 9 T
Can capacity 8.2 6.5 7.1 7.9 9.8 9.7
Value received per farm 171.79 122,502 152,77 154 .90 225,142 209,28
Average Total Value Received :
208.29 156.50 179.52 203.89 269,31 279 .47

per Farm

%pata not available on all farms reporting.

farms for which data were available.

The average is computed on the basis of number of

8¢
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and more camns, consequently the salvage value received per farm was
greater,

Disposition of used can equipment for an amount sufficient to make
the required down payment on the bulk tank has tended to reduce the
financial barrier associated with tank ownership, Although there has
been a ready market for these coolers and cans, the demand may be
expected to decrease as the shift to bulk bandling continues. Farmers
converting in the future may not be able to salvage their present equip-
ment with the degree of eccnomic advantage that has been experienced in
the past.

Finmancing Arrangements: Sourxces and Costs. The large initial out-

lay required to purchase a bulk tank represents the major conversion
problem to many can producers, This problem is enhanced by the require-
ment for improvements in existing facilities. In order te be within

the reach of most farmers, there must be some system of fimancing the
conversion,

Several sources of eredit are open to producers, The most frequent-
ly used arrangement, however, is that afferded by Cemtral Oklahema Milk
Producers Association., In this arrangement, the Association purchases
the tanks in quantity lots for resale at less-than-retail prices teo their
members, It disposes of the producers' old can equipment, installs tanks,
calibrates, services tanks, arranges finmancing, and deducts repayments
frem producers' monthly milk checks,

The Association financed all but one of the 45 producers who obtain-
ed a loan to purchase a bulk tank, This one loan was fimanced through

the Rural Electric Cooperative. Apparently the latter source has not been
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exploited since the interest rate is very low and monthly payments may

be added to the electric bill for comvenience of payment. Production
Credit Associations were expected to be one of the more active lendersv
for this purpose; however, records of the Federal Intermediate Credit Bank
at Wichita, Kansas, reveal only one loan discounted in the state of Okla-
homa for this purpose., It is possible that more leans by local productien
credit associations have been made through regular operatimg funds, Other
lending agencies include local banks and bulk tank distributors but
evidently these are not frequently used,

Three credit imstitutions available to farmers were contacted regard-
ing the cost of fimaneimg bulk milk tanks. The Cemtral Oklahoms Milk Pro-
ducers Association charges 5.7 percent of the unpaid balance per year.

The unpaid balance is equal to the cash price of the tank installed minus
ten percent down payment plus cancellation insurance. Cancellation insur-
ance for the three-year period is 2,26 percent of the cash price imstalled
minus the down payment, Im calculating the fimance cost, charges of 11
percent of the unpaid balance are used for a three-year fimance peried,

The Gentral Rural Electric Cooperative charges a rate of 3.7 percent
annually on the umpaid balance whern payments are made om a monthly basis,
Their charge covers interest and cancellation insuranmce, If payments
are made annually, the interest rate is 4.12 percent of the unpaid
balance,

Commercial banks usually charge six percent per year om the umpaid
balance plus a one dollar filing fee if paid momthly, The loan is
covered by cancellation insurance with the premium included in the six

percent interest charge.
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Annual Milk Cooling Cost

The second cost of interest to farmers considering conversien te a
bulk system is the cost of operating the bulk tank, To determine the net
returns or net losses associated with a bulk system, the total cost of
operation must be computed with reference to a specific period of time
and in relation to a specific volume of milk, All cooling cests were
computed on an annual basis and in terms of cost per hundredweight of
milk.

The facteors that influence the total cost of performing any process
may be divided into two classes, variable and fixed. The fixed factors
are those which would be imgurred evem if no output oeccurred, while the
variable cost factors are usually defined as those costs which depend on
the output of the proecess., Information was obtained from bulk. tank
owners, engineers, and Central Oklahoma Milk Producers Association to

determine the level of these costs,

Fixed Costs

Once the farmer has purchased the bulk tank, he will incur certain
costs regardless of the amount of milk cooled. These annual costs are
(1) depreciation, (2) interest on investment, (3) taxes, and (4) insur-
ance.

Depreciation., Depreciation is the loss in value and service capacity

resulting from natural wear in use, obsolescence, accidental damage, rust,

corrosiom, and weatherimg,g Because of the rapidly changing techneology

éFo C. Fenton and €., E. Fairbanks, The Cost of Using Farm Machinery,
Kansas State College Engineering Station Bulletin Ne. 74, (Manhattan,

Kansas, September, 1954}, p, 15.
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in the dairy industry, obsolescence is of particular importance with a
long-term, high cost investment such as the bulk tank.

Bulk milk tanks have not been in operation on Oklahoma farms for a
sufficient length of time to arrive at an accurate estimate of their
expected life., Studies in other states have indicated an expected life
of 10 to 20 years for the tank and an average life of 10 years for the
compressor., Servicemen at Central Oklahoma Milk Producers Association
. estimate the tank life at 20 years and the compressor at 10 years. An
average of owners® estimates from the producer survey indicates an
expected life of 14.5 years for the tank and 9.3 years for the compres-
sor.,

Based on these estimates and the advice of agricultural emgineers,
the following procedure was used in determining annual depreciation
schedules for 10 sizes of tamks. The average price of the tank and of
the compressor installed was determined., A salvage value of five per-
cent was allowed on both the tank and the compressor and deducted from
their original costs. The remainder was depreciated on the basis of a
life expectancy of 15 years for the tank énd 10 years for the compresscer,
Straight_line depreciation (equal amount fof each year) was used in both
cases., The results are indicated in Appendix Table II.

To find the average annual cost of bulk tank depreciation omn férms
in the sample, this same procedure was applied to the average size
tank reported by these producers, The average yearly depreciation for all
producers in the sample was $163.77 (Table XI). The range was $133.62 for

farms in group A to $222,33 for farms imn group E,



Estimated Annual Cost for Bulk Milk Coeoling,

Table XI

Oklahoma City Milkshed, 1957

_ Group A Group B Group C Group D Group E
Itea Total 0-10,000 10-15,000 15-20,000 _ 20-30,000 > 30,000
Fixed Costs
Depreciation $163.77 $133.62 $138.26 $163.92 $162.57 $222,33
Interests on investment 56.19 51.54 53.48 63.34 62.78 85.25
Taxes 21.00 17.67 19.15 21, 24 20.28 25.98
Insurance 6.66 5.60 5.87 6.73 6.43 8.23
Tptal Fixed Costs $247.62 $208.43 $216,76 $255.23 $252.,06 $341.79
Variable Costs
* Eleetricity $ 72.81 $ 28,46 $ 44,26 $ 60,96 $ 84,72 $145,64
Labor 53.35 40,48 42,40 53.96 51.52 57.62
Repair 51.85 42,48 43,67 51.89 51.53 T1.64
Cleaner and sanitizer 35.76 31.09 32,56 35.81 35.52 40,39
Total Variable Costs $213.77 $142,51 $162.89 $202.62 $223,29 $315,29
Total Costs $461.39  $350.94 $379.65 $457.85 $475.35 $657.08
Average Costs/Cwt, Cooled .1796% .3495° .2431° .2129 .1590° .1279%

o, W

Average annual production
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Average annual production
e
Average annual production

ﬁAverage annual production

Average annual production

Average annual production
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2568.66 cwt,

1004.,18 cowt.
1561,59 cwt.

2150.63 cwt.
2988.78 cwt.

5138.09 cwt.
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Interest on Investment. The costs of resources to a firm are their

values in their best alternative uses. Money used to purchase a bulk tank
cannot be used in other productive uses; therefore, interest on invest-
ment is considered as one of the costs of ownership.

In estimating the costs of owning a bulk tank, it is convenient for
the present analysis to compute an interest charge that is constant or
equal throughout the life of the tank. This may be accomplished by making
an annual interest charge on the average investment in the tank over its
full life. The average investment is equal to one half of the sum of the

3

original cost plus salvage value, For example, the annual investment

costs for a 100 gallon tank would be §1’437°2§ + $71.85 = §754,53, In

this study the imterest was assumed to be five percent per year. Therefore,
the interest on investment for a 100 gallon tank would be $37.73

($754.53 x 0.05 = $37.73). The results for 10 sizes of tanks are shown in
Appendix Table II.

This procedure was employed for determining the interest on investment
component of annual fixed cost for each of the farms in the survey., The
average investment cost per farm for each of the strata in the sample was
determined by using the average size tank reported by farmers in that group.
These results are shown in Table XI,

Insurance Costs., While it is neot a umiversal practice to insure milk

cooling equipment, the insurance charge appears justifiable, If a farmer

does not insure, he carries the risk himself. Bulk tanks may be insured

31bid., p. 15.

="ty
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by an individual hazard policy or by a pelicy covering all farm buildings
and equipment, If the tank is fimanced, a hazard insurance poliey is
required for the duratiom of the loan. The rate charged by Central Okla-
homa Milk Producers Association in its financing plan is 1.05 percent of
the unpaid balance for a period of three years or 0,33 percent per year.

Based on engineering reports, an annual charge of 0.25 percent of
the initial ecost appears to be a more suitable estimate°4 This charge
was used in computing the estimates for 10 tank sizes (Appendix Table ll)f

The average annual cost of insurance for the producers in the
sample was computed by applying the 0.25 percent rate to the average tank
cost, The annﬁal cost of imsurance for all producers averaged $6.66 per
farm, The range was from $5.60 for farms in group A to $8.23 for farms
in group E (Table XI).

Taxes. Farm machinery is taxed at the same rate as other farm
property, The tax rate, which varies widely with locality, is applied
to an assessed value of the machine, For purposes of cost estimating, a
constant average yearly charge of one-half to ome percent of the first
cost is commonly assumédo5

In Oklahoma, each school district has an independent tax levy. The
Payne County Assessor's office in Stillwater reported a range of $3.50 to
$5.40 per $100 assessed valuation for machinery im these distriects.with

an assessed value at approximately 30 percent of the origimal cost.

4Roy Bainer, BR. A. Kepmner, and E. L. Barger, Principles of Farm
Machinery, (New York, 1955), p. 35.

’Ibid., p. 35.
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For this study, a uniform tax rate of $4,.,50 per $100 assessed value
and an assessed value of approximately one-third the average investment
were used to determine taxes. The average investment was one-half the sum
of the original cash price installed plus saivage value. The éssessed
valuation of the bulk tank was placed at about one-third this average
investment, The tax rate of $4.50 per $100 was applied to this assessed
value to obtain the annual tax, Taxes for each of the 10 sizes of bulk
tanks are shown in Appendix Table 1I and appear to be consistent with the
range of one-half to one percent of the first @ost; |

This same procedure was used to determine the taxes for farms in
each of the sample strata, The average tax cost per farm for all farms

was $21.00 per year (Table XI).

Variable Costs

Variable or operating costs are imcurred as a result of actual bulk
tank operation. The four variable cost items considered in this study
are: (1) electricity, (2) repair, and (3) labor and materials used in
cleaning the bulk tank.

Electricity. One of the more important variable costs of coeocling
milk is electrieity. Previous studies in other states have indicated
that a lower cost for cooling milk generally may be expected with a bulk
tank, The number of kilowatt hours per hundredweight of milk cooled
depends upon: (1) amount of milk cooled and the temperature to which it
is cooled, (2) size of the tank, (3) percemt of capacity of the tamk used,
(4) type (direct expansion or sweet water), (5) condenser cooling wmethod

(air, air-water, or water), (6) horsepower of compressor motor, (7)



67

frequency of pick-up, and (8) season of year.

A number of electrical consumption tests have been completed on bulk
tanks. In all tests approximately the same results were obtained, One
of the most comprehensive studies was conducted at Michigan State Univer-
gity by Carl W.,_Hall.6 A plan to adapt this data to Oklahoma conditions
by inflating the kilewatt consumption rate by a temperature factor was
abandoned because of the large number of unknown elements in the original
research, Instead, it was decided to install check meters on several
tanks in the Central Oklahoma area. Assistance was obtained from Elmer
Daniels of the Agricultural Engineering Department and Dave Goodrich and
other personnel from Cemtral Rural Electric Co-operative., The latter
organization also supplied the equipment for this test,

Four farms were selected to represent a diversity of operating com-
ditions, The kilowatt meters were read monthly, and the monthly pounds of
milk sold by each farm were obtained from the co-operative associationms.
One gallon of milk per day, the estimated home use, was added tovsales to
obtain the teotal amount cooled., The average number of kilowatt hours used
per hundredweight of milk cooled was 1.1338 (Table XI1). The kilowatt
hours per hundredweight of milk for the imdividual farms ranged from .8050
to 1.7343 and are shown in Table XII.

The bulk tank with the lowest consumption rate appeared to be operat-
ing under the most ideal conditions. The tank was of the direct expansion

type, with the condensing unit coeled by air and water, and with a high

6Garl W. Hall, "Bulk Milk Pickup Electrical Costs,"” Milk Plant
Monthly, May, 1955, p. 4.



Table XII

Metered Electricity Consumption and Costs for Four Bulk Milk Tanks,
Oklahoma City Milkshed, 1958

Time Period Percent -‘Amount : KWH . Avg, No.. of : -Avg. Cost Per

gﬁ;ﬁzr - of of Tank of Milk . KWH ~ Per = . Kilowatts © ‘Farm
"'ggst ‘Ptilization Cooled (ewt.,) Consumed Cwt, of Milk - Used Per Dgy: Per Day (cents)
'3§ Aug.l-Nov.3 87.81 1373.296 1105.5 .8050 16.328 46.3
1 July 25-Nov.3 66,58 554,146 667.0 1.2036 : 6.588 18.7
2%  July 25-Sept.30 85.45 587.910 830.5 1.4126 12,563 35,6
44 Aug,l-Nov,3 26,51 414,586 719.0 1.7343 7.543 21.4
Total 2929.938 3322.0 43,022

Average 66.59 732,484 830.5 1.1338 10.755 30.5

a500 gallon Creamery Package tank, direct expansion, compressor installed remote, air and water cooled.
Compressor motor - 3 H,P., 27.5 amps, agitator motor-1/3 H.P., 5,6 amps, two fan motors.

b
255 gallon Zero tank, direct expansion, compressor attached air cooled. Compressor motor, 1 1/2 H.P.,
agitator motor 1/8 H.P., 2.6/1.3 amps, two fan motors.

e250 gallon De Laval tank, direct expansion compressor attached, air cooled. Gompréssor motor,3 H.P.,
agitator motor 1/6 H.P., amps 3.6, two cooling fans,

d500 gallon Zero tank, direct expansion, compfessor installed femote, air cooled, Compressor motor, -
3 H.P., 19 amps, agitator motor 1/6 H P,, amps 3,41, two fan motors, 1/12 H.P., 1.8 amps,

- Sourge: Results of experiment conducted on four Central Oklahoma Pairy farms, August, September, and
October, 1958, _ :

89
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percentage utilization, The relatively high consumption rate for the
two smaller tanks could have been due to the faet that the condensing
units were inside the milkroom and were cooled entirely by air. The
fourth tank was operated under what should have been faverable conditioms
but the consumption rate per hundredweight of milk ccoled was high,

The high consumptiom rate for the fourth tank may have been related
to the low utilizatiom of 26.5 percent of capacity. Studieé by Hall and
others have indicated that utilization rate is of no great importance
in the consumption of electricity but these figures would imdicate other-
wise, To check on this possibility, the percentage utilization by months .
was computed for this tank, The percentage utilization for August was
16.61 and the kilowatts per hundredweight were 2,5287; for September,
the percentage utilization was 24.39 and kilowatts per hundredweight
were 1.1570; for Octeber, the percentage utilization was 41.07 and kilo=~
watts per hundredweight were 1.0042. Thus, as production and the percent-
age utilization increased,”ﬁhescunsumption of electricity per hundred-
weight of milk decreased, Some of the decrease, particularly from the
large August consumption rate, probably was caused by the lower ocutside
temperatures, However, & decrease this large is not likely from tempera-
ture change alone, It would appear from these data that tank utilizatienm,
at least at low levels of use compared with high levels of use, may have
some effect on electrical eosts per hundredweight of milk ceoled,

The seven direct expamsion tanks with every=a£her~day pick-up used \
in the Michigan study are shown in Table XIIIQK The average utilization |
was 57 percent of tank capacity with an averéga tank size of 277 gallons.

The average kilowatt bour per hundredweight of milk cocled was ,9728.



Table XIIL

Bulk Milk Tank Utilization and Electricity Consumption,

Michigan, 1955
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Tank Deseription Time Period

Percent of Tank KWH Per Cwt,

of Test Utilization of Milk
200 gallon, direct expansion,
2 H.P. compressor motor,
air cooled June-March 62 .75
200 gallon, direct expansion,
3/4 H,P. compressor motor,
air cooled - April-August 62 .95
200 gallon, direct expansion,
3/4 H.P, compressor motor,
air cooled April-August 60 .86
300 gallon, air cooled May-August 36 87
300 gallon, air cooled May-August T3 1.25
200 gallon, 1 1/2 H.P,
compressor motor, air and
water cooled April-August 43 1.03
400 gallon, 2 H.P, compressor
motor, air and water cooled April-June 63 1.10
Average 57 .9728

Source: Carl W, Hall, "Bulk Milk Pickup Electrical Costs,"” Milk Plant

Monthly, May, 1955, p. 4.
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This compares with an average of 1.1318 kilowatt houws for the four tanks
observed in Oklghoma. If c@nsideratioﬁ is given to the normal temperature
differences between Michigam and Oklahoma it would appear that the results
of these two experiments are not significantly different,

To determine the cost of cooling milk by the bulk system, the kile-
watt consumption rate was assumed to be constant at 1.1338 kilewatt hours
per hundredweight of milk cocoled. With an assumed rate of 2.8345 cents.per
kilowatt hour, the cest per hundredweight was estimated at 3,2138 gents,7
Evidence from the Michigan study shows that cost of cooling with an ice-
bank tank is 1.97 cents per hundredweight greater than for a direct
expansion tank,

Repair Costs. Farmers using bulk milk tanks reported few cperaticnal

breakdowns., Since installing the tank, 33 of the producers have had some
repair work performed om the tank., A total of 71 service calls were made
for these producers and the addition of freon gas to the compressor‘unit
was the most fregquent service performed. Several tanks have needed re~
pair work on the agitator motor or switch,

Thirty~five producers had a service contract with Central Oklahoma
Milk Producers Association. The cost of this contract was $25,00 per
year, The contract covers all mileage, time, and labor used in repair
of the installed tank, All materials and parts used are charged at the

wholesale cost rate plus 25 percent. Refrigerant gas is charged at the

YThe average cost of 2.8345 cents per kilowatt hour may overstate
the electrical cost for producers utilizing large quantities of electri=-
eity, If an average cost of 2.5 cents per kilewatt hour is used, the
annual electrical cost would be reduced about $3,00 for the smallest
producers and about $32.00 for the largest producer, 1In both cases the
reduction would be less than one-half cent per hundredweight of milk
cooled, :
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rate of one dollar per pound. Twenty producers reported all repair
charges covered by the contract and eight reported payment for repair
parts, Seven farmers did not know if additional charges were made for
service calls,

Repair cests for the compressor were separated from those of the
tank in computing an amnual repair cost for bulk milk tanks, Compressor
repalr costs were set at 50 percent of the original cost of the unit
with this amount spaced equally over its useful life of 10 years. Repair
costs for the tank were set at 25 percent of the original cost of all
components other than the tank (cash price basis) with this amount spaced
equally over a 15 year peried. The annual repair cost for each size tamnk
was the sum of these two estimates. Annual repair cost for 10 sizes of
tanks are indicated im Appendix Table II,

The same procedure was used to estimate repair costs for the average
size tank for all producers and for each group of producers. The average
annual repair cost was $51.85 per farm, The average cost for farms at
each of the five levels of milk production is indicated im Table XI,

Cleaning Cost. Cleaning cost in this study was defimed to include

a charge for labor used im cleaning the bulk tank and the cost of clean-
ing supplies used in this operation. The cost of cleaning and preparing
the bulk tank for re-use was considered s variable cost. In a semse this
cost is fixed, assuming the tank is used at all, since approximately the
same amount of work and supplies were used with any quantity of milk.

In this study, 90 percent of the farmers were of the opinion their

cleaning time had decreased since converting to a bulk system, The
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average bulk tank cleaning time reported by these producers was 16
minutes per tank with a ranmge of five to 35 minutes per tank,

A least sgquares equation was employed to estimate the number of
minutes required to cleam the bulk tank. The size tank reported om
each of the 50 sample farms was chosen as the independent variable (X)
and the farmer's estimate of time required to clean the tank was taken
as the dependent variable (Y). The resulting equation was
Q = 10,875 + 1460 X.

(,06315) .

When milk is picked up every-other~-day, the bulk tank must be clean-
ed approximately 15 times per month., The time spent im cleaning a given
size tank per year may be obtained by multiplying the least squares
estimate of time per pickup by 180, the approximate number of pickups per
year. A labor charge of $1.00 per hour was assumed in computing the
annual labor cost, The anmual cost for each of 10 sizes of tanks is
shown in Appendix Table II.

The labor cost fer farms in each of the sample strata was determined
on the basis of the average size tank reported by farmers in that group.
The cost for the average tank size was coﬁputed by interpelating between
the nearest tank sizes in Appendix Table II. This cest ranged from
$40.48 for farms in group A to $57.62 for farms in group E.

The cost of cleaning and sanitizing supplies was computed by
essentially the same procedure, However, orly 22 producers could esti-
mate their monthly cost for this item, The tank size reported on each
of these farms was selected as the independent variable (X) and monthly
cost of supplies as the dependent variable (Y). The estimating equatien

N
was Y = 2,281 + ,01987 X. The estimate for a given size tank was
(.023655)
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multiplied by 12 te convert this estimate to an annual basis, The results
for 10 sizes of tanks are indicated in Appendix Table II,

The cost of cleaning supplies for farms in each of the sample strata
was determined on the basis of the average size tank reported in that
group, The annual cost for cleaning supplies for farms im the total

sample and each strata are included in Table XI.

Total Costs

The annual cost of cooling milk with a bulk tank for the sample
farms is the total of each of the elements of fixed and variable costs
in Table XI. For all producers interviewed, the average cost per year
was $461.39 per farm,

The average cost per hundredweight of milk cooled at each of the
five levels of milk production was also computed (Table XI). The average
cost per hundredweight of cooling milk with a bulk tank decreased as out~
put of milk per farm increased, Because of the limited range of observa-
tions in this study, the average cost per humndredweight decreased for all

levels of milk production considered.
Amnvual Revenue From the Bulk Tank

Most dairy producers in the Oklahoma City milkshed have been able to
realize additional revenue from converting to a bulk tank, In consider-
ing the conversion, dairymen are interested in knowing the level of milk
" production necessary for these added returns to exactly offset the added
costs of the bulk tank., DBetermination of this “break-even" ocutput will
give dairy farmers the needed economie eriterien by which they can esti-

mate the profitability of conversion on individual farms,
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Possibilities of added returns from the conversion may come from
several sources. Among these are: (1) a premium paid on bulk milk, (2)
savings in hauling costs, (3) less milk loss through spillage, (4) de-
crease in bacteria count, and (5) higher butterfat test, Information was
obtained from farmers with bulk tanks and from previous research at this
station to estimate the magnitude of the additional revenue from these

sources,

Bulk Milk Premium

At the present time, bulk producers are receiving 10 cents per
hundredweight more for their milk than the same quality milk shipped im
cans., Arguments for this premium stem from two sources. First, it is a
payment to farmers for producing a better quality milk. Second, it is
an aid for financing the conversion by shifting part of the milk plants
decreased handling cost directly to the farmers,

The added returns from the premium was determined by multiplying
the annual production of milk by 10 cents per hundredweight. The average
annual revenue from this source was $256,87 for all producers (Table XIV).
For farms in group A, the average revenue was $100.41 per year, Farms imn
group E, with a much larger volume of milk per year, received $513,81

from the bulk premium.

Savings in Hauling Costs

Since May 5, 1955, the Central Cklahoma Milk Producers Association
has been directly invoelved in the hauling of bulk milk, Currently, the
charge for hauling is based on a zone rate with Oklahoma City as the

focal point, Zonmes are estsblished on the basis of 20 air mile intervals,



Estimated Returns from Conversion to Bulk Tanks,

Table XIV

Oklahoma City Milkshed, 1957

Item Total o(jig?go% 1(3{(1);?0](3)0 ?Efgg,goo aﬁfggrjogo >G§8‘,1%0(E)
Pounds Pounds Pounds Pounds Pounds
Premium at 104 per cwt, 256.87 100.41 156,16 215,06 298.88 513.81
Savings in hauling cest 410.98 160.67 249,85 344,10 478 .20 822.09
Savings in milk losses 43,61 17.04 26,50 36.49 50.71 87.18
Total Annual Returns 711.46 278.12 432,51 595.65 827.79 1423,08

9l
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Producers who are located in the interval between two circles are charged
the same rate per 100 poumds of milk.

Hauling costs were less under the bulk tank system than under the
can system for 49 of the 50 producers. The average cost for hauling
milk in cans for these producers was 46 cents per 100 pounds of milk at
the time of conversion. At the time of the survey, these same preducers
were paying an average of 30 cents per 100 pounds for milk hauled in
bulk form, This is an average saving of 16 cents per hundredweight of
milk sold, Based on thg average wilk production im 1957 for all sample
producers, the savings in hauling costs was $410.98 per farm, The ave-
rage annual savings on farms in each of the five groups is indicated in
Table XIV. |

The savings in hauling costs will vary among producers according to
their distance from Oklahoma City and their location in a pfi@ing zone,
There may be mo savings for producers close to the market and there may
be an increase in hauling rates im some instances. Generally, savings

are greatest for those producers located on the periphery of the milkshed,

Savings Obtained From Aveoidance of Milk Losses

When milk is sold in cans, the farmer is paid for the volume of milk
delivered at the receiving plant. Generally, there is some loss of milk
from two sources: milk which is spilled when handling cans, and milk
which sticks te the imside of the milk can and does not drain out during
the dumping process. Any milk loss from either of these sources is the
farmer'’s loss.

When milk is seld in bulk, the farmer is paid for the volume of

milk that is measured in the farm tank. The milk losses associated with



78

cans are eliminated from the farmer's payment, The elimination of this
loss by conversiom to a bulk tank represents a saving to farmers from
this system and hence, an increase in total farm revenue,

The results of a research prqject by the Department of Dairying at
Oklahoma State University were used to estimate the added revenue from
this sour@e.a These results indicated an average of 0.32 pounds of milk
lost from each 10 gallon milkcan. The 0,320 pounds of milk lost per can
was applied to the number of tem gallon cans that would have been used for
1957 milk sales if each were filled te capacity. By this procedure, the
average sample producer would have lost 956.4 pounds of milk that year,
With an average blend price received in Oklahoma City in 1957 of $4,56
per hundredweight, the average producer would have lost $43.61 if he
were using cans (Table XIV). Since he did not incur this less with a
bulk tank, this amount represents added revenue aceruing from the conver-

sion,

Savings Obtained From a Lower Bacteria Count

Evidence indicates that most raw milk cooled in a bulk tank has a
lower bacteria count than milk cooled in cams, Apparently this results
from the fasﬁer cooling rate and more effective cleaning asscciated with
the bulk tank, Jobnson found an average standard plate count of 54,700

for raw milk handled in cans as compared with a plate count of 17,400

8P° E. Johnsom, H., €. Olsen, and R, L. VonGunten, A Comparison of

the Bulk end Cam Systems for Hamdlipg Milk on Farms, Agricultural Experi-
ment Station No, B-436 (Oklahoma State University, August, 19543, p, 13.
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for similar milk cooled in bulk tanks,g The decrease of 37,300 in the
plate count was attributed to the bulk tank, He also reported that only
six of 51 bulk counts were higher than 50,000, while 25 of 50 were higher
than 50,000 Qheg milk was coocled in cans,

Forty-four of the producers interviewed reported a decrease in
bacteria count after installation of the bulk tank., Many producers
could not estimate the amount of decrease, but all considered that one
of the prime advantages of bulk handling was the better quality milk
produced. For the 17 producers who estimated the decrease in bacteria
count, the average decrease was 50,735 per farm,

While evidence exists that additional revenue may be obtained on
some farms from this source, the amount would be negligible and is not
considered in determimimg the break-evem output, Dairymen, who comsist-
ently experience difficulty producing milk below the minimum allowable
plate coﬁnt with cans likely would benefit meost from imstalling a bulk

tank,

Savings Obtainmed From a Higher Butterfat Test

When milk is cooled in either cams or a bulk tank, a certaim amount
of cream adheres to the sides of the container and is lost., The gmount
lost in cans is markedly greater, since a larger surface area is exposed
to the milk and the rising cream adheres to the ecam 1lid, If less fat is
lost by comversion, the same monetary result is obtained as increasing
the test of milk from bulk tanks. This added return would represent

revenue imputed to the comversion,

glbido, p. 8.
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Only 38 percent of the farmers had noticed any increase im milk test
since installing the bulk tank, These producers reported an average
inecrease of 0,25 points per hundredweight,

Because of the small number of producers reporting an increase in
the test and the conflictimg reports from previous studies, revenue from
this source was mot included im the analysis. However, increased revenue

from higher test milk may be cbtained on some farms,

Total Returms

Dairy producers may obtaim greater revenue from five major sources
by adopting bulk milk handling. It is umlikely that a single farm will
benefit from each of these possibilities, but evidence indicates that
nearly all farms will benefit from three cf these.

The average revenue that may be obtained from the bulk premium,
savings in hauling cost, and savings in milk losses was computed for 1957
milk production on farms in each of the sample strata, The range in
total annual returns was $278.12 for farms in group A to $1423,08 for
faxrms in group E (Table XIV). The average annual revenue for all sample
farms was $711.46, The average revenue per hundredweight of milk cooled

was $0.2770 cents at all levels of milk productionm,



CHAPTER VI

DETERMINATION OF BREAK-EVEN VOLUME WITH BULK TANKS AND ESTIMATED
NET PROFIT FOR VARIOUS LEVELS OF OUTPUT
Farmers contemplating the purchase of a bulk tank are vitally

interested in the annual volume of milk necessary for possible savings
to offset the added costs of the tank. An estimate-of the break-even
output would enable present can producers to determine the poteantial
net profit from the conversion, The break-even volume may be defined
‘as that output where the added costs of owning and operating a tank are
exactly equal to added returns from the tank., With an output less than
this, the farm would be imcurring losses from the conversion; with an
output greater than this, the farm would be obtaining profits from the

conversion.
Estimation of Break-Even Volume

Estimation of break-even outputs involve the computation of an
average cost and an average revenue function. The average cost function
could be discrete or continuous and could relate the average cost per
hundredweight for the bulk tank to each volume of output, The average
revenue function also could be discrete or continuous and could relate
the average revenue per hundredweight derived from the bulk tanmk to each
volume of output. A break-even volume could be determined by équating

these two functionms,
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Costs

Theoretically, the lomg run average cost curve for an industry may
be defined as the envelope curve tangent to all possible firm short-runmn
average cost curves, The lomg-run average cost curve thus represents
the least cost combination for any output. Generally, the long-run
average cost curve is "U" shaped. That is, the average cost for a small
volume is high. It decreases with additional volumes at a decreasing
rate until a minimum cost is reached, Alternmatively stated, as each
scale of plant becomes more and more efficient, the rate of decrease of
the average cost function declinmes and eventually becomes zero at the
minimum point of the long-run average cost curve. Thereafter, as output
is increased, increasing inefficiencies, or diminishing returns to some
fixed factor, cause the long-run average cost curve to slope upward,
Under the assumptien of optimum farm organization with all costs variable
in the long run, the envelope curve or long-run average cost curve may be
called the planning curve for the firms in an industry,

The annual average cost for the ownership and operation of the bulk
tank on each farm was computed from survey data,l These costs are shown
as symbols in Figure 5, Consistent with the theoretical curve, the
average annual costs for the individual farm observations decrease rapidly
with increases in output for small volumes which, in turn, indicate
increased efficiency as output is increased. However, costs flatten out

substantially at the larger outputs and the rate of decrease is quite

lThese costs differ from the costs in Chapter V in that they are
derived from the cost of the tank size and make reported on each sample
farm,
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small after an annual volume of 3,000 hundredweight is obtained., An
increase in output from 3,000 to 8;400 hundredweight reduées the average
cost by only about three ecents per hundredweight (Figure V),

Contrary to the theoretical curve, there is no evidence that costs
have reached a mipimum point for the volumes observed, Frem the data,
costs appear to approach a horizontal line or minimum at 11 cents per
hundredweight. The lack of evidence for higher costs at larger volumes
is frequently found in attempts to estimate empirical average cost
functions, The lack of evidence may be due to three important factors,
First, it is difficult to obtain observations over a range of sufficient
size to obtain diminishing returns to a factor, Second, in most studies
the assumption is made that factor prices are independent of output,
Third, management may a@tﬁally be at an optimum level for each firm so
that inter-firm comparisoms do not show increasing costs beyond some
defined output. In practice, diminishing returns to an exogenous variable
such as management are assumed for the construction of average cost
functions,

An estimate was made of the long-run average cost curve from the
samplé observations. A second degree polynomial of the form ?.z a - le +
cxla was selected as the type of equation to represent average costs for
various volumes, where Q‘is the average cost per hundredweight and Xl is
ﬁhe volume of milk per farm, in hundredweight. In computing this equa-
tion, the method of least squares was employed and the average amnual cost
of installing and operating the bulk tank for each of the sample farms was
treated as a single independent observation. The fitted equation was as

: A 2,
follows: Y = ,440119 - ,0119334 Xl + .00009988 X12°_
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The statistical results lend sﬁpport to the use of this equation for
estimating average unit costs, The coefficient of determination (R2)
indicates that 83.4 percent of the variation in average cost was explained
by this equation., Student's "t-test" indicates that both of the param-
eters, b and ¢, were significantly different from zero at the 99 percent
probability level,

The graphie results of fitting the polynomial are shown in Figure V.
The curve follows the dictates of economic theory in that the cost esti-
mates conform to the primeiples of the hypothetical long-run average cost
‘curve with an inverse relationship existing between output and costs up
o the minimum cost per hundredweight of milk, The curve underestimates
the cost for most producers in group A and overestimates the cost for
producers with an amnual velume greater than 7,500 hundredweight. The
estimated minimum cost output, that at which the optimum scale of plant
is achieved, is 5,973.88 hundredweight per year,

On the basis of ecomomic theory and the statistical tests, the
equation im Figure V will provide an estimate‘of the average annual
total cost of imstalling and operating a bulk tank at various levels of
output on farms in the Oklahoma City milkshed. A prospectivé bulk pro-
ducer may compare his amnual output with this average cost function and

estimate the net cost of utilizing the bulk system,

Revenue
Average revenue, in the semse used to calculate a break-evem volume
of milk,is an average return per hundredweight of milk that a farm may

earn from converting to & tank system, The items in such a computation



86

include (1) a premium for bulk milk, (2) a lower hauling cost, and (3)
a decrease in milk losses,.

In Chapter V the average revenue imputed to the bulk system was
determined for each of the sample strata, Based on the average returns
per farm, this was 27 cents per hundredweight. Since the average returns
per hundredweight were the same for each sample strata, the average revenue
curve is a herizontal line or perfectly elastic schedule as illustrated in
Figure VI, Under these average revenue conditions the farms gaining most
from conversion to a bulk system would be the larger farms since costs
decrease as the volume of production is increased, The greatest return

was 19.33 cents per hundredweight at an output of 5,973.88 hundredweight.,

The Break-Even Volume

1f the costs of producing milk are equal with either a can or bulk
system, the only relevant costs for determining the break-even volume
after conversion are the extra costs associated with the installation and
operation of the bulk tamk, Since both the extra costs and the extra
returns in Figure VI are directly associated with the bulk tank, they
will provide the basis for estimating the break-even output per farm,
The estimated amnual volume at which the bulk tank will exaetly pay for
itself is 1,574.304 hundredweight, the intersection of the two curves in
Figure VI. This is equivalent to 13,119 pounds per month or 50.8 gallons
per day per farm, Farms with production less than this probabiy are
incurring losses from the comversion and farms with production gfeater
than this probably are making profits from the conversion. The difference
between the two curves, average revenue minus average cost for each output,

is the profit or loss per hurdredweight assocciated with the conversion.
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The break-even volume of about 51 gallons per day was estimated on
the basis of average conditions found in the Oklahoma City milkshed, Farms
with better than average capacity utilization percentages and cooling
efficiency, and higher transportation cost differentials would have lower
gosts per unit and would find that the tank would pay for itself at a
lower output, Conversely, farms with less efficient practices likely
would not pay for the tank at the indicated output,

Even though a farm may be operating at less than the break-even
volume, other circumstances may necessitate the conversion to bulk handl-
ing if the producer is to continue in production. For example, higher
can hauling rates or decreasing market outlets for can milk in the future
may force many farms to comvert to bulk tamk even though net losses would
result from the conversion. In this case, the net losses may be smaller
than those associated with going out of business,

The relationship between average revenue and average cost for each
of the five size groups im the sample would provide some basis for antici-
pating changes in procduction, For the smallest size group, it would
appear that individual producers with less than 10,000 pounds of milk per
month are either increasing their production to achieve economies of large
scale production or dropping the dairy enterprise. Producers with an out-
put between 10,000 and 30,000 pounds per month are generally increasing
output, For producers with volumes greater than 30,000 pounds pef month,
the bulk tank is such a minor part of total milk production expenses that
perhaps it can be neglected in estimating changes in production. On the
basis of tank costs alome, all producers would strive for am output of
about 50,000 pounds per month. At this volume, savings from the conver-

sion would exceed costs by approximately 19 cents per hundredweight,
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Alternative Break-Even Volumes

The break-even volume in the previous section assumed average returns
and costs per hundredweight from the conversion under specific assumptions.
In order to extend the analysis to cover altermative assumptions or situa-
tions, the estimated costs and returns should be allowed to vary and the
effect on break-even volume determined,

The first specific assumption was that bulk milk would obtain a
premium of 10 cents per hundredweight over can milk. Both can and bulk
producers have expressed doubts about the comtinuation of this premium
after 100 percent coversiom is atﬁained. The discomtinuation of the pre-
mium would have the effect of shifting the average revenue curve down by
10 cents per hundredweight, the amount of the premium., Thus, profits from
conversion would be less {(or losses greater) and the break-even volume
would be greater. The average cost curve wonlid intersect the new average
revenue curve at a greater volume of output (Figure VII). The break-even
volume under these conditions would be 2,917.015 hundredweight per year
or 24,308 pounds per monmnth,

From this estimate omnly 38 percent of the present bulk producers
would have a volume equal to or greater tham the break-even volume.
Assuming that most of the remaining can producers are the relatively
smaller ones, the conversion could not be justified on the basis of costs
and returns alome if the premium were not in effect,

A second important element of the average revenue curve was the
reduction in hauling costs attributed to the bulk system. It was assumed
that the average reduction in hauling cost was 16 cents per hundredweight.

Eliminating this 16 cents per hundredweight in the equation, average
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revenue would be ,1170 cents per hundredweight. With the same costs as
before, the break-even volume under this revenue assumption would be
4,147,192 hundredweight per year or 34,560 pounds per month (b in Figure
V1I). This is probably the most realistic revenue position to assume
for producers living cloese to Oklahoma City. It would be difficult to
justify the conversion on a strictly break-even basis for these producers,
Conversely, producers living on the periphery of the market area reported
savings up to 30 cents per hundredweight which would result in a much
lower break-even volume than that indicated in Figure VI,
While these are only two of many variables that could affect the
break-even volume, they are the most important from the standpoint of
the individual producer, The third major source of savings, decreases
in milk losses, was assumed to be about the same for any level of output,
Improvement costs, necessary before conversion, are more important
on some farms than others. The annual improvement cost for farms in the
sample averaged about $2.16, Because of the wide variation in the im-
provements needed and the relatively small importance of improvements
when amortized over a period of 15 years, improvement costs were assumed
to be the same as the salvage value of the can equipment shown in Table
X. Since improvement eosts and salvage values were offsetting, both were
neglécted in computing the break-even volumes. Although improvement costs
considered as long term cost items may appear to be relatively umimpertant,
they may be quite important as initial outlay investment items. Improve-
ment costs are a part of total initial investment costs and cannot be
ignored. These costs may be particularly important to farmers with limit-

ed capital resources,
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Comparison of Total Direct Costs and Returns
at Five Levels of Production

In this study an attempt was made to estimate total direct costs and
total returns for each of the five size groups in the sample., From
these estimates, an indication of the effects on net profits of conver-
sion to the bulk tarnk system could be obtained for each level of produc~
tion,

To determine the costs of milk production, data obtained in the same
area by Underwood was used,2 It was assumed that three costs in his
study must be covered by the returns in order to insure their continued
use in the business of milk production. These costs were pasture, hand-
fed feeds, and direct man labor on cows, These items normally acecount
for three-fourths to four-fifths of the total cost of producing fluid
milk, Only direct labor on the cows was included., Indirect labor such
as producing and grinding feeds, repairing utemsils, and the like was
omitted, All costs were om an annual per cow bgsis,

Prices used by Underwood in computing these costs were for 1950,

To reflect the generally higher level of prices existing in 1957, the
feed costs were inflated by a factor of 1.11,39.3 This higher price level

was the result of the higher level of prices of feed grains occurring in

aFﬂ L. Underwood, p, 19.

SThis factor was computed in the following manner: The index of
prices received by Oklahoma farmers for feed grains and hay for 1957 was
divided by the index number of 1950 as was reported by G. P, Collins and
W, 6. Hill, Prices Received by Oklahoma Farmers, 1910-1957, Agricultural
Experiment Station Processed Series P-297 (Oklahoma State University,
June, 1958), p. 83,
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the first half of 1957, Labor costs in Underwood's study averaged 94 cents
per hour. This was increased to $1.00 per hour for this study, Pasture
cost was left as originally computed,

Total direet @ostsvwere obtained for each of the sample farms in
this study by applying the new prices to Underwood's estimates of costs
per cow, then multiplyimg by the average number of cows (milking and dry)
reported on farms in esch of the sample strata. To this was added the
total annual cost of installing and operating the bulk tank, Total
direct costs per farm are shown in Figure VIII and Appendix Table III.

Total revenue for each of the strata was estimated from the average -
sales of milk per farm for 1957. The average blend price received in
Oklahoma in 1957 of $4.56 per hundredweight was applied to this volume to
obtain total revemue from milk sales (Figure VIII)., The added revenue
from converting to the bulk tank was obtained by multiplying the return
of 27 cents per hundredweight by the sales of milk., Total revenue is the
sum of total revenue from milk sales and the added revenue from conver-
sion.

By comparing total revenue and total direct costs, net revenue at
esch of the five levels of production cam be estimﬁted. Farmers with
production comparable with group A appear to be inc;rring net losses,
Excluding tank costs and returns, the average annual net loss is $884.60.
Installing a tamk at this level of production only imcreases the loss to
$964,39, Farmers of a size similar to those of group B, appear to be
netting $576.15 per year over direct costs without the tank., Installa-
tion of a tank at this level of production increases net revenue over

direct costs teo $616,03, Converting to a bulk system im group C increases
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nét revenue over direct costs from $369,.63 to $580.67. Farms with produc;
tion comparable with group D inecrease net profit over direct costs from
$1,415,95 to $1,747.57 by converting to the new system, Farmers in group
E appear to be making the largest net profits., Net revenue over direct
costs excluding the tank was $3,006.67 and after conversion to a tank
system increased to $3,736,87, Viewed from the standpoint of the total
sample average, net revenue over direct costs was $1,702.22 per farm ex~
cluding the effects of the tank. Under the bulk tank system, net revenue
over direct costs was $1,934.15 per farm per year.

Two conclusions may be drawn from theée figures, First, conversion
to a bulk system increases net revenue per farm at all levels of produc-
tion greater tham 10,000 pounds, Actually, the increased:revenue would
come only after the break-evem volume of 13,119 pounds per month, Net
revenue added by comverting is greater as output is expanded up to
5,973.88 hundredweight,

Second, the greater the preduction of milk per farm, the greater the
net profit per farm for the farms in the sample. Individual farms with
production below 10,000 pounds per month are losing money at present
organizational levels, There is evidence that the smaller farms are
inereasing cutput or substituting a farm or non-farm enterprise for the
dairy enterprise, These figures show net profits increasing in a linear
fashion as output is imereased. This may or may not be the case, Total
revenue and total direct ecosts of production were computed assuming a con-
stant return per cow. There may, howevéx, be other factors on farms

contributing to diseconomies of zcale as the number ¢f cows is inereased,
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If this is the case, the relatively advantageous position of the larger
producers méy be different from that shown in Figure V‘III° Beyond some
optimum output profits presumably will decline.

The net revenue estimates may be somewhat misleading in that labor
is inclgded as a direct cost of milk production, Since practically
all labor and ménagement on dairy farms in the survey were provided by
the farm family, this is actually a residual return, In many farm manage-
ment studies all costs of production except labor are subtracted from the
value of the product and the remsinder is the residual return to labor,
In determining the relative profitableness of operating a dairy farm, the
farmer must secure & return equal to or greater tham he could obtain in
his next best aiternative, assuming no non-pecuniary motives, Therefore,
a labor cost im the form of a rate per hour is included in this analysis.
For this reason, a producer could remain in milk production at a loss
in Figure VIII if he is willing to earn less than $1,00 péf hour for his
direct labor. However, due eonéideration must be given to costs not

included im this study such as a return on capital items,



CHAPTER VII
SUMMARY ANDP CONCLUS IONS

The central problem of.this study was to determine the volume of
milk sales per farm at which possible savings from a bulk tank would be
equal tc the added costs of the tank, Additional objectives were to des-
cribe the typical farm organization for farms with bulk tanks at five
levels of milk production and to investigate the profit above direct
costs being made from tﬁe dairy enterprise by these farms.

The installation of a bulk tank has decided advantages for the
larger farms and poses defimite problems for the smaller farms. The
advantages and disadvantages of the bulk tank system should be carefully
weighed by each farmer considering conversion. Some of the more important
advantages are:

1. Producers with bulk tanks receive a premium of ten cents per

hundredweight of milk seld.

2. The average producer inm the Oklahoma City area realized a

saving im hauling costs of 16 cents per hundredweight,

3. There is less milk loss through stickage and spillage,

4, A better quality product is produced, especially from the

standpoint of decreased bacteria count.

5. There is a possibility of increased butterfat test.

6. There is a decrease in cleaning costs,

7. Some of the manual labor associated with cleaning and lifting

cans of milk is eliminated.

97
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Some of the disadvantages are;

1, Thefe is a high imitial investment in the tank,

2, Some farms nay in@urz{ expense for improvements in milking

facilities and ioadways.

3. There ié a possibility of losing four milkings if the milk is

rejected.

4, Since all bulk milk is hauled by the Association, the can pro-

ducer already on the market surrenders the individuality of
his bargaining power to this organization when he converts to
bulk but may gein more effective economic bargaining power
through collective group action,

There are many other facters to comsider when deciding whether or
not a farmer should convert his dairy operation to bulk. An economic
justification for converting exists only if the extra revenue from the
tank would be equal to or greater than the extra cost of the tank,
Unfortunately, the solution to the problem even in a purely economic
framework is mot the same for‘all producers,

The specific question of conversion must be answered for each farm
after the characteristics of that farm have been considered. This study
presents estimates of added costs and returms from bulk tanks based on
the conditions found on 50 sample farms in the Oklahoma City milkshed.
Results from this study imdicate that farms presently using bulk milk
tanks are larger in terms of acreage and number of dairy cows than %gade
A dairy farms using cans. im the Oklahoma City area. The production ;f
milk per cow is also greater on these larger farms. The installation of

a bulk tank appears to be related to the trend toward increased output
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per farm., These characteristics are similar to those reported in other
milksheds, It is hoped that the estimates obtained from these sample
farmers will provide the framework for making a decision concerning
conversien even though each farm may have a unique problem solution for
its average revenue and average cost conditions.

Bulk tank costs per farm were estimated from eight variables
incorporated into an average cost function showing the relationsh}p bg—
tween annual cost and volume of output. A second degree polynomial was
used to estimate the average total cost per hundredweight of using a bulk
tank for any volume of output., From this equation the cost per hundred-
weight decreases rapidly until an annual output per farm of 3,000 hundred-
weight is attainmed. Thereafter, the decrease is small until the optimum
output of about 6,000 hundredweight is reached. Beyond the optimum output
the equation indicates increasing costs but the limited observations of
this study do not substantiate the rising pertion of the function. |

-Average revenue from the bulk tanmk was estimated at 27 cents per
hundredweight at a;l levels of milk productien. Revenue would vary on
individual farms primarily from differences in savings in hauling cosés.

An estimate of break-even volume was obtained from the average cost
and average revenue curves (the point of intersection). The break-even
volume for the average sample producer im this area was 13,119 pounds of
milk per month, For farms with menthly production of milk less than this,
the extra costs of che bulk—tanknlikely are greater than the extra revenue,
For farms with greater milk volume, the extra revenue probably exceeds
the extra cost. Again, individual farm organization and management

levels will influence the exact break-even volume on each farm,
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An additional objective of this study was to compare total revenue
from the dairy enterprise with the direct costs of milk production at
five levels of output, These results indicated that farms producing less
than 10,000 pounds of milk per month were not covering direct costs
when a charge for family labor was included. This net loss was increased
by converting to bulk tank handling. Farms averaging more than 13,000
ﬁounds of milk per month appeared to be operating at a net profit, Con-
version to bulk handling increases the net profit earned annually for
these farms. Average net revenue from milk sales over direct costs from
the dairy enterprise for all sample producers was $1,702,22 per year.
By converting to a bulk tamk, this was increased to $1,934.15 per year.

It is evident from the findings that for Oklahoma dairy farmers
a bulk premium and seme savings in hauling costs are necessary if the con-
version is to be made.on & strictly economic basis, On the other hand, it
would seem that mo producer could afford net to convert if all Grade A
milk shipped into Oklahoma City in the future is to be handled in bulk,
While a value cannot be placed om the latter possibility, farmers must
recognize this in making their long-range plams. Such a possibility
leaves the smaller producer with four altermatives, two if he remains in
the Grade A dairy business and two 1f he decides to stop dairy productioen.
First, he may remain in dairying, convert to bulk handling, maintaig his
present production, and operate at an output at which gross revenue from
the dairy enterprise is less than the dire@tvcosts of milk production,
Second, he may convert g@nd expand his output of milk., Third, he may elect

to stop dairyimg, recombine his existing resources, and replace the dairy
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enterprise with 2 farm emterérise requiring less capital. Fourth, he
may maintain other farm enterprises and substitute off-farm employment
for employment in the dairy emterprise. In practice, anyone of the four
alternatives may be used by an individual small producer. The adoption
of bulk tamks om Oklahoma dairy farms may contribute to the trend toward

larger farm units and the excdus of some of the less efficient producers,
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Appendix Table I

Schedule of Itemized Costs of Installed Bulk Milk Tanks,
Oklshoma City Milkshed, 1958

100 150 200 - 250 300 400 500 600 800 1000
Tank and controls 966.67 1237.10 1379.45 1484,88 1650.54 1896.37 2250.16 2495.51 3170.21 3302.35
Compressor 251,10 251,10 292.67 291.68 350,30 407,31 424,81 525,50 606,33 641.58
Hose chute and brush 13.75 13.75 13.75 13.69 13.75 13.75 13.75 13.75 13.75 13.75
Warranty 5.45 4,40 4,40 5.77 7.15 8.80 8.80 11.55 11.55 - 18.70
Sales tax 24.74 30.13 33.80 35.92 40.43 46,52 53.95 60.93 76.04 79.53
Installation costs 130.00 150.00 140,00 136,67 150.00 150.00 150.00 181.25 206,67 215.00
Freight 23.00 31.32 35.54 40.10 48 .25 57.75 67.19 76.27 88.17 103.08
Calibration 22,50 16.67 25.00 33.33 16,67 30.00 31.25 32,00 53.33 85.00
Cash price installed  1437.21 1734.47 1924.61 2042,04 2277,09 2610.50 2999.91 3396,76 4226,05 £4458,99
Insuran@eéhazarda b 15,09 18.21 20.21 21.44 23,91 27.41 31.50 35.66 44,37 46,82
Insurance-cancellation 29.08 35.12 38.97 41,34 46,11 52,86 60.75 68.78 85.58 90.29
Finance charges® 147.%  177.58 197.04 209.07 233,13 267.27 307.14 347.77 432.67 456,52
Price installed with
finaneing 1628.52 1965,.38 2180.83 2313.89 2580.24 2958.04 3399,30 3848.97 4788.67 5052,62

aComputed for three year payment periocd at 1.05 percent of the unpaid balance.

bComputed for three year payment period at 2.25 percent of cash price installed minus ten perxcent down
payment,

cComputed for three year payment period at 11.0 percent of (cash price installed plus hazard and cancella-
tion insurance and minus ten percent down payment),

Source: Qompiled from dsta collected from equipment manufacturers, retail distributors, and Central Oklahoma
Milk Producers Association.
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Appendix Table Il

Schedule of Annual Costs of Qwning and Operating Bulk Milk
Tanks, Oklahomsa €City Milkshed, 1958

d Electrieity Cleaning Costs

Tank Size . Investment . © 1
{(Gallons) Depreciation® Costb Taxesc Insurance Cost® Laborf Supplies® Repa ir8 ' tZisiznua
100 $ 98.97 37.73 11.34 3.59 36.22 36.60 29,76 32,32 286.53
150 117.80 45,53 13.67 4,34 54.33 39,00 30.96 37.27 342,90
200 131.17 50.52 15,17 4,81 72.43 41.40 32.40 41.83 389.73
250 138.57 53,60 16.10 5.10 90.54 43,44 33,36 43.75 424 46
300 155,31 59.77 17.95 5.69 108.63 45.60 34,58 49,62 477.15
400 178.22 68,52 20.59 6.53 144 .84 50.64 36,96 57.08 563.38
500 203.45 78.75 £23.65 7.50 181,09 54,60 39.24 64,16 652,44
600 231.77 89,16 26,78 8.49 217.26 59.40 41,64 74,12 748 ,62
800 286,85 110.93 23.31 10.56 289,69 68,04 b6 ,bb 90,65 936,47
1000 302.72 117.05 35,15 11.15 362,11 76.44 51.24 95,70 1051.56

aStr@ight line depreciation is used., Five percent of original cost is allowed for salvage value, The
remainder of tank cost is depreciated over a peried of 15 years and compressor over a 10 year period,

b

Annuval interest rate charged at £ive percent on one-half original cost plus salvage value.
“Tax is figured at a uniform zate of $4.50 per $100 assessed valuation.

d .

Annuval insurance charged at .25 percent of initial cost,

eC@mputed assuming optimum utilizatiom of tank capacity of 72 percent and a kilowatt hour consumption
rate of 1,1338 per hundredweight of milk eccoled. The cost per kilowatt hour was $0.028345,

fEstimated by least squares analysis. Labor charge was $1.00 per hour.
gFifty percent of compressor cost amortized over a 10 year life and 25 percent of tamk cost over a 15

year period,

Source: Computed from survey data-obtained from members of the Central Oklahoma Milk Producers Association,
from records of the Association, and from bulk tank manufacturers and distributors, Jume, 1958
to September, 1958,
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Appendix Table IIL

Estimated Direct Costs and Returms from the Dairy Enterprise for Sample Farms,
Oklahoma City Milkshed, 1957

Ltem Total .%fiﬁ?dﬁo lﬁiigiggo 1%523?030 2%233?0%0 %ggﬁ%ﬁ%ﬁ
Fead cost® 5,287.67 2,672.42 3,201.18 4,615,99 5,973.64 9,989.41
Pasture cost’ 934.25 472,17 565.60 815.57 1,055 .45 1,764.97
Labor cost® 4,588.00 2,318.80 2,777.60 4,005;20 5,183.20 8,667.60
Total Annual Cost 10,809.92 5,463,39 6,544 ,38 9,436,76 12,212.29 20,421.98
Total Annual Returm® 11,713.09 4,579.08 7,120.87 9,806.87 13,628 .86 23,429 ,69
Net before tank

is installed 903.17 - 884,31 576.49 370.11 1,416.57 3,007.71
Added revenue

from tank® 693.54 271.13 421.63 580.67 806,97 1,387.28
Gost of tank® 461.39 350,94 379.65 457.85 475,35 657.08
Net After Tank

Is Installed 1,135,.32 - 964,12 618.47 492.93 1,748,19 3,737.91

o o

[ 2P 2]

®Tank revenue computed from average amount sold per group and 27 cents per hundredweight.

fFrom Table XIII.

Source: Computed from survey data obtained from members of the Central Oklahoma Milk Producers Association

Annual feed cost estimate of $142.91 per cow.

Annual pasture cost ef $25.25 per cow,

Annual labor cost of $124,00 per cow ($1.00 per hour).

and information from Oklahoma Agricultural Experiment Station Bulletin No. B-482.

Annual returns computed from average amount sold per group and price of $4,56 per hundredweight,
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Appendix Table IV

Regression Equations for Trenmds in Milk Preduction omr Sample Farms, by Size Groups,
August, 1956 to July, 1958%

For the 10 Sample Regression Eguations

Standard Errors of Monthly Change in Milk

Farms in Group: the b Coefficients Production Per Farm
{Pounds)
A~
A Y =92.002 - 60915 X : .29618 - 60.915
B ¥ = 113.93375 + 1.18550 X .50037 . 118.550
c Y = 166.65738 + 1.35541 X° .6322 135,541
AR L . i . .
D Y = 244,08038 + .45117 X 45766 45,117
N\
E Y = 433,42362 - ,45709 X 91321 - 45,709

%Based on total milk sales per farm for this two year peried.

Sourece: Information obtainmed from the records of Central Oklahoma Milk Producers Assoc¢iation,
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