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I. INTRODUCTION

This thesis concerms itself with the determination of
the costs of manufscturing butter in creemeries processing
whole millk., This determination of creamery costs forms a
part of Projeet 1169 of the Iows Agricultural Experiment
Station, under the asusplces of the Research Marketing Act.
The title of the project is "Reorganization of the Dairy
Industry in Iowa." The project atabam@nt, as submitted to
Research Marketing Act offiecials in Washington, D. C. by
the Jowa Agricultural Experiment Station on December 27,
1948, contains in part the following:

De&cr%p?ia?feflwork:
a) Problem and Heed for Work
1.~ Problem: To readjust numbers,
slzes, locations, and types of dairy plants in
Iowa in accordance with economle allocatlon of
resources and in the light of present and
expected future requirements for dalry products.
2. HNeed for the Research: Iowa is
the fourth largest dalry state, and occasionally
moves into firast place in butter production, but
its dairy mammfacturing industry has been slow
to adjust to changing conditions. In spite of
improved roads and transportation facllitles,
about as many plants have remained in production
as in the period before Worlid Wer I. Instead of
plant consolidation or the demise of inefficlent
plants, much overlapping and duplication of
routes for farm-to-plant assembly has developed.
Although studlies have shown clearly that
considerable advantages in efficiency go with
butter mamufacturing operations of medium to
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large scale, small creameries have persisted

in Towa.

Work on this project began in 1949, and, as a result
of this work, Research Bulletin 389, of the Iowa Agricul-
tural Experiment Station, was published in June, 1952. This
bulletin developed the relationship between butter manufac-
turing costs and volume of production in gathered-cresm
creameries. It also showed strong evidence of the
desirability of consolidation as a cost-reduction measure
in many small Iowa creameries.

In 1951 and 1952, members of the Iowa Agricultural
Experiment Station staff, as a part of Project 1169, did the
groundwork for proposed consolidations in one specifiec Iowa
area, in order to get a worklng knowledge of the problems
that would be encountered in effecting a consolidation. It
soon became evident that information about cost-volume
relationships in gathered-cream ocresmerles was insufficient.
The question continually arocse as to whether 1t would be
more profitable to change from a gathered-cream operation
to a whole-milk creamery at the time of consolidation, and,
if so, what volume of production was desirable from a cost
viewpoint in whole-milk creemery.

The inereasing interest in whole-milk operations may
be due to a number of factors. Some of these factors are:

1) An inereasing awareness of the value of the non-fat



portion of the milk.

2) Avallability of substitutes for skim milk for
feeding purposes.

3) Dislike for performing the separation function on
the farm.

lt) Prevalence of large whole-milk plants in some
large dalry areas.

5) Antieipation of high returns for the skim milk.

Regardless of the reason, an increasing interest does
exist in switching from (a) separating the milk on the farm,
with the skim milk remaining on the farm while the cream 1s
Shippaﬂ to the creamery for manufacture into butter, to
(v) sending the whole milk to the creamery, with the
creamery separabting the milk, making butter with the cream
and disposing of the skim milk in some form {(such as
processing it into non-fat dry milk powder.)

The extent to which it would be profitable to make this
shift depends, to a large degree, upon the following:

1) The efficlency of separation on the farm, as com-
pared with the efficlency of separation at the creamery.

2) The market value of the skim milk.

3) The value of the skim milk to the farmer for feed
purposes.

4) The cost of hauling whole milk as compared with the

cost of hauling cream.
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5) The cost of manufacturing butter from whole milk as
compared with the cost of manufacturing butter from cream.

This thesis concerns itself entirely with the cost of
manufacturing butter from whole miik, and the relationship
of this cost to volume of production. Specifically, costs
are determined for operations from the receiving of the
whole milk to the manufacture and packaging of the butter
for sale as bulk butter, and the processing of the skim
milk into storage for sale as such, or for further manu-
facturing operstions.

Other studies are currently belng made as part of
Project 1169 to determine the costs of hauling both cream
and whols milk for various volumes of production, and the
costs of drying the skim milk into non-fat dry milk solids,
and the returns that may be secured therefrom. Compilation
of the results of these sbtudles should provide the answers
to the questions of whether it would be profitable to
switeh from gaﬁharad~araam't@ whole~milk operations, and
what volume of production would be desirable from a cost

viewpoint in a whole~milk creamery.



II. REVIEW OF LITERATURE

Most of the studies of costs in dairy plant operations
made in the past have been studles made of planﬁ records,
rather than intensive study of plant operations.

Tinley and others (1l) in 1935 made such a study of
whole-milk creameries. The records of 20 creamerles in
Californie ranging in volume of output from # million to 7
million p@unda annually were examined. These were, in the
main, whole-milk oreameries with the manufacture of butter
as the primary enterprise and the drying of skim milk and
buttermilkt or the manufacture of casein as secondary
astivitiea, In this study, the mamufacture of butter was
charged with all expenses which would have been incurred if
butter only were made, whilé the by-products were charged
only with the additional expenses which could be attributed
directly to their manufacture. Tinley found that labor
costas, excluding hauling, cutting and wrapping, ranged from
$7.45 to $17.55 per 1000 pounds of butter manufactured.
Labor costs declined rapidly as volume increased from %
ﬁillian to 1% million pounds and somewhat less rapidly from
13 million to 2% million pounds. One creasmery with a volume
of I million pounds had higher labor costs than the creameries
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in the 2 million to 2% million pound range, and two
oreameries mamufacturing 6 million pounds had still
higher labor costs. These studies indicated that the
optimum size with respect to labor utilizatlion would be
gbout 3% million pounds amnually. |

Other such studies of different dairy plant operations
have been reviewed in Research Bulletin 389 of the Iowa
Agricultural Experiment Station.

In recent years most of the studies have been intensive
studles of dairy plant operations. In June, 1948, Henry,
Bressler, and Frick (8) published a study on economies of
scale in market~-milk plants., In this study, plants were
sonatructed on paper and assigned outputs equal to thelr
respective capacities. These capacities were computed from
technleal data and opinions. Inasmuch as each case presented
was gimilar %0 all others in respect to the utilization of
plant capacity, the economies indicated by the results
were considered to be the true economies of scale for this
type of operation.

A study in 1952 of similar operations by Bartlett and
Bothard (1) used as the basis two plants that wers con-
sidered to be efficlent. These plants processed 3,250 and
12,750 gallons of milk per day respectively. The labor,
space, equipment, electriec power, and steam power used in

these plants was studied in detall. These data were
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presented largely to serve as a basis for comparison by
other plants.

French (6) in 1952 deseribed the research procedure
used in the evaluating of the milk receiving labor in
Indiana. The use of motion and time study techniques was
described and time standards for receiving operations were
established,

Hall {7) in 1953 published a talk given in 1952 in
which redaivlng room efficlency and the causes of lneffi-
clencles were discussed in detail. Hall alsc established
time standards for recelving operations.

In 1952, Frazer, Nielsen, and Nord (5) published a
study of bubtter manufacturing costs in gathered-cream
creameries, Costs in sample plants were analyzed and
compared with costs determined from plants constructed on
paper. Close agreement between the costs determined by
both methods was found.



III. METHOD OF PROCEDURE

The procedure followed in gathering the data for this
thesis was built around the experience gained and data
acoumulated in the sbudy of 13 gathered-cream creameries
used as sample plants for Research Bulletin 389 of the Iowa
Agriculturel Experiment Station. All avallable data from
these plante that could be applied to this study were used,
and some of the standards that appear in this thesls were
first developed for and published in Bulletin 389. For
example, no attempt was maéaﬂin this study to develop new
time standards for churning operations, as these time
standards were adequately determined for, and published
in, Bulletin 389,

A. Sample Plants

In addition to this background information, 10 whole=-
milk plants were visited and their operations analyzed for
this study. These plants performed a variety of operations
and many of the plants provided only specific pleces of
informatlion, rabhar than being typical in entirety of the
sort of operatlion being considered in this study. For
example, both Grade A market milk plants and manufacturing
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milk plants processing the milk by methods other than those
requiring separation were studied, primarily to secure
information on the receiving operation.

Most of the plants studied performed some operations
in addition to those specifically ascribed to plants in
this thesis. As a result, it was not feaslble to present
in this thesis a seotlon on the ceosts in these sample
plants, as the costs would encompass such a varliety of
operations that they wauld be rendered meaningless. Nelther
was 1t posaslble to locate sufficient plants performing only
the desired functions and covering the desired volume range
to permit such a sample plant section to be developed.
However, sufficient information was secured in these plants
to develop, on paper,; plants capable of performing the
desired functions. Bulletin 389 illustrated that plants
developed in this manner provided cost figures very closely
approximating the average of sample plent figures, and in
many cases providing more and better information than that
avallable from the sample plants, Thus data were gathered
in a wilde variety of plants and from these data typical
plants were developed on paper covering the volume range
snd having coasts typlcal of those that would be achieved if

such plants were constructed.
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B. Methods Used in Gathering Data

In gathering information for this study and other
studies forming a part of Project 1169, a team of three or
four men visited each plant for the combined purposes of
gathering data needed for each individual study and of
securing general impressions of problems confronting the
dairy industry. Although not all the information was
avallable at each plant, these procedures were followed at
most plants:

1) The overall operation was inspected to observe the
integration of work force, equipment, and functions
performed.

2) Pertinent operations were timed with a stop waﬁdh.

3) Pertinent equipment in the plant was listed and
described as Lo make, cepacity, and function.

i) Cost data were secured from the plant's records.

5) Haulers were interviewed about their operation, and
thelr problems were discussged.

6) The plant manager, plant superintendent, and key
workers were Intervlewed, and problems of each were discussed.

An attempt was made to have all the people partiecipating
in the overall project become aware of the genersal problems
In the dalry industry and of the problems involved in each
facet of the projech‘, This was done to provide lively
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discussion of the methods to be used in each particular
study, and group participation in making the basic declsions

necessary in determining certain costs.

Gs Baslc Decisions

Some costs vary considerably among plants, due to a
great many factors over which the individual plant manage-
ments have little or no control. In developing a study of
this sort, it 1s necessary to standardize these many
varisbles by selecting values typical of the industry as a
whole.. Establishment of these standards involves making
basie decisions, the validity of which 1s very difficult
to prove, Therefore, all such basic declisions have been
made by the group as a whole rather than by the individual
primarily concerned, in an attempt to keep arbitrariness
in the decisions to a minimum, and to insure that the
plants develeoped in this thesis represent as well as
possible typleal situations. Other standards, such as the
time standards for various operations, and eguipment
necessary for various funetions, have been established on
the basls of intensive research and are not classified as
basic decislons.

The following basic decisions concern the operation

of the plants
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1. Average bubtterfat test In flush .v.evesscscsss 345%
2. Average production per day per producer. 240 pounds
3. Average cans per day per producels..sese¢s 3¢5 cans
i« Average cans per lo8descsssessresssevesss 123 cans
5., Average patrons per 1o8d.ssscvecsessess 35 patrons
6o HNumber of loads per ChUrniNgeesccesscesessssses 5
Te AVOrage OVOrIUNessscsscessssscsssscsccscscse 2Le5%h
8. Twice monthly testing of composite samples.

9. Frédugtian per churningesessecssescescees 1800 lbs,
10. Operating deys per wWeeKeiesssesvcvcvcosassceces 7
1l. Pesk mnnthﬁa production represents 11% of anmual

production.

D. Methods of Determining Costs

Using the above standards, costs were developed for
each of four levela of production. Plants I, II, III, and
IV were constructed to produce one, two, three, and four
full churnings per day in the paﬁk season. The seasonal
nature of the dairy business requires that some method of
determining annual volume be arrived at, and it appeared
loglcal to base the volume ranges on dally prad&ctians in
the peak, calculating annual volumes from these £itures.
Based on the peak month's production representing 1l per
cent of anmual production, and assuming a seven-day weekww

commah in milk plants--these plants represent annual volumes



13

of 500,0003 1,000,000; 1,500,000; and 2,000,000 pounds of
butter per year. All costs were similarly calculated on an
annual basis. Sufficient labor and equipment were assigned
to each plant to handle the peak load, and annual costs

then assigned to this labor force and equipment.
1. Labor costs

In determining labor costs for the four plants, it was
necessary to determine both the amount and type of labor
reguired and also to determine the cost of the labor force
in terms of wage rateas., The smount and type of labor
required was detsrmined through exhaustive time studies of
~ all phases of plant operations, and the recapitulation of
these varlous times into time standards for the various
plant operations. A complete list of the time standards
is given in Appendix D. These time standards are typical
of times taken to perform the operations in the plants
studied, and de not represent any particular optimum or
desired standard.

Recognizing the fact that organization of the work in
a dalry plant is a complex problem, with peak loads making
the allocation of the work difficult, work organizsation
charts have been developed for a day's producstion in the
peak season for each plant, The charts for each plant may
be found In Appendix E. These work orgeanizations itemize
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Chief office cleTKesesessesceccses #2500 per year
Other office halpn.........‘...;.. $2000 per year
These standard wage rates were then applied to the employees
of sach plaent, as determined by the work organlzation

eharts, in order to determine labor cost.

2. Building costs

Building costs were assessed by determining the space
requirements for each genersl function in the plant, and
determining the cost of providing that space. In every
case, the space allocations provide enough room for the
plant to be easlly kept clean and presentable and also
permit efficient operation. Space requirements are listed
in Appendix F. .

The cost of providing the necessary space was deter-
mined by caleulating the present cost of constructing an
adequate building. This cost was determined through the
use of "Boeokh's Manual of Appraisals" (2) and the "Boeckh
Index Caloulator Tables" (3). 4 sample calculation of
building replacement cost may be found in Appendix A. The
values listed are for single-story brick and concrete con-
struction, adjusted by a current Des Moines index of 2.ll.
For aa@h plant, the adjusted cost was inereased by $11,000
as an all@wnnce.for speclal items in creamery construction,

such as cold storage facilities and tiled walls.
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The annual cost of the building was then found by
taking li per cent of this present cost as the cost of
depreciation and maintenance on the building. The amount

of money spent on maintenance materially affects the life,
and therefore the rate of depreciation, of the bullding,
with depreciation costs and maintenance costs tending to
vary inversely. As no attempt has been made to evaluate
how much money should be spent on maintenance, the depre-
ciation and mailntenance costs have been grouped as one.
This ia not presented as a generally applicable treatment
of depreclation, but only as a satisfactory one in this
instance.

In addition to the cost for depreciation and maintenance,
an interest cost of 5 per aen& of the average investment
13 charged, with the saverage investment considered to be
one~half of the original investment. Thus, the annual cost
of the bullding is the sum of the depreciation, maintenance,
and interest costs, or an amount equal to 6.5 per cent of

the present cost.

3+ Egulpment costs

Equipment costs were determined in a manner very
similar to bullding costs. The necessary equipment to do
the Jjob efficiently and well was first determined. This was
done after listing equipment in the various sample plants
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and discussing the problems involved with plant managers and
operating personnel, as well as representatives of manu-
facturers of dairy equipment. Present costs of the equip-
ment were secured from manufscturers and suppliers of

dairy equipment. A complete list of equipment installations
and costs may be found in Appendix B.

The annual cost of the equipment was found by grouping
depreciation and meintenance costs as one percentage, with
the percentage applied to the original cost of the
individual plece of equipment. These two costs have been
grouped following the same reasoning as discussed in deber~
mining building costs. The cholce of the percentage charge
for dep#aaiatien and maintenance comes frdm estimates of the
life of the equipment and of the maintenance cost of that
equipment. The selection of appropriate deprecilation and
maintenance rates was considered a basic declsion, and, as
such, repregsents the consensus of opinion of the group
working on Project 1169. Bulletin "F" of the U. S. Treasury
Department, Bureau of Internal Revenue, entitled '"Income
Tax, Depreciation and Obsolescence, Estimated Useful Lives
and Depreciation Rates" (12), "The Market-Milk Industry" by
C. L. Roadhouse and J. L. Henderson (10), and "Dairy
Engineering" by A. W. Farrall (l), were used as references.
A complete list of the deprecistion and maintenance rates

used i1s given in Appendix C.
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In addition to the depreciation and maintenance costs,
interest is charged at 5 per cent of the average investment
in equipment, with the average investment taken as one-half
of the original investment. Thus, the anmual cost of the
squipment is the sum of the depreciation, maintenance and
interest costs, all calculated as a percentage of the
investment in equipment. Appendix I lists the total
investment ih building and equipment for each of the plants.

i« Other costs

Labor, building, and equipment are responsible for
sbout two~-thirds of the total cost involved in this type of
plant. These costs have, therefore, received a large share
of the attention in developing costs for this thesis.

Other items of cost, such as packaging materials, are very
easy to determine for various sized plants, while still
others, such as power, will vary considerably, depending
upon local conditions. In general, the costs of fuel,
power, materials used in processing, packaging materials,
general plant supplies, office supplies, and general
administrative expense, were determined by using the figures
available from both the ten plants visited for this study,
and the 13 sample plants of Bulletin 389. In most cases, it
was neceasary to alter the actual figures of the plants to
fit the functions of the plants developed here, and an
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average of these values was then selected. All of these
calculations were considered basic decisions and sub jected
to the serutiny of the entire groupe. While these figures
are subject to greater percentage error than the obthers,
the @bsclute error is not considered to be overly severe.

The costs of insurance, local taxes, and payroll taxes
were computed for each plant at standerdized rates.
Insurance was computed at $1.35 per $100 of coverage on the
building and $1l.45 per $100 of coverage on the contents of
the buillding. These rates were furnished by the Iowa
Inépeation Bureau, Des Moines, Iows, as being representative
rates for insuring butter plants. The rates were applied
to a navaraga representing 80 per cent of average investment.
local taxes were charged at the rate of 30 mills per deollar
of average investment. Payroll taxes were charged at a rate
of 2 per eent of the wages paid.

In some instances costs have been departmentalized for
ease in prasantatieh and for comparison between plants.
However, departmental costs have not been calculated in
total, as such cost figures have not been found to have any

particular value.
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IV. RESULTS

Using the methods discussed in the preceding section,
costs have been established for Plants I, II, III, and IV
a8 9.42, 7.18, 6.26, and 5.62 cents per pound of butter
manufactured respectively. A complete summary of total
costs in these plants may be found in Appendix G. These
figures represent the plant aaata of receiving the whole
milk, separating, pasteurizing, and churning the cream into
butter, packaging the butter for sale in bulk, and storing
the bulk butter for shipment. In addition, the costs of
cooling and storing the skim milk are included. The costs
of assembling the mlilk from the farm to the creamery, and
further processing the skim milk are not included, but are
being separately studied as a part of Project 1169.

Plant I, with a production of 500,000 pounds of butter
per year, has & unit cost of 9.42 cents per pound. Table 1
shows the primary cests in cents per pound of butter manu-
faoctured for Plant I. During the peak day Plant I manufac-
tures 1,800 pounds of butter, requiring that it take in

1,480 pounds of fat~-~based on a 21.5 per cent overrun--and
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Table 1

Primary Costs for Plant I in Cents Per Pound of Butter
Manufaotured
{Annual Production -~ 500,000 pounds)

LabDO P csasrocossssnsvsnecrsssnsssnssoconsonsnsssscssssne 3:225
PUB L, sesrssrasosresssssonsassnnasnansssostoseascssssnanson n?O
POWO P s svasssssovsssosnssvovesonssansssosnsesasscsncensss 0}4.5
Materlals used in processiNg.icscescsssvecesscssssscse 05
Packaging MALOPLIBLAesssoosssnsssaroasasccassscassosee o023
Bullding 008b0.ceassesccvsvsssvencscocnsscsssosvncsnes + 69
EQ“iFMﬁn% COBLesvessascsocescacessssonsssanssnsecscne 2‘63
INBuranGOessessvssessssvssssassesvancsssesssnssscrsene «18
TAXBGSesveesesasosscssesssacscsncsssoscastsscsocasssnes .)48
Paymll LAXCBevesossasossssssssascsassasvassssnstsosss «07
General plant sUPPlieSiesscecsccsccscsassvescensssses o35
Office ﬁ“ppll@ﬁuoﬂrm-'cbc«t&itﬁ;p:puauuoa.aiuvocs:nno » 005

G‘@ﬂﬁ!‘&l &mm&ﬁr&ti?'ﬁ BEPOINEBavrsassssssssnscssssnssssn .29

Total cost per pound 912
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12,300 pounds of milk of 3.5 per cent milk. This 42,300
pounds of milk is separated into approximately 44,300 pounds
of cream and 38,000 pounds of skim milk.

Milk is received in Plant I by one person at the rate
of 20,000 pounds per hour. In order to handle thls quantlty,
the receiving room is equipped with a 1,000 pound scale,
complete with printometic attachment and automatic sampler,
a 750 pound welgh tank, and a 1,000 pound receiving vat.
The milk is pumped te separation through 2-inch sanltary
pipe by a 3 horsepower centrifugal pump.

The milk is stored before separation in a 2,000 gallen
{16,000 pound) surge tank at a temperature of approximately
55° P, From here the milk is pumped through a preheater,

preheating it to 100° ¥, before separation in two separators,
| each having a capacity of 11,000 pounds per hour. The
oream then goes to one of two 600 gallon round processors
for pasteurizing and cooling and overnight storage. This
eream 1s churned into butter the following morning in one
25000 pound churn. Following separ=tion, the skim milk is
cooled from 100° F. to hﬂa F. in a plate cooler with a
capacity of 20,000 pounds per hour, and is then stored in a
5,000 gallon (};0,000 pound) cold wall storage tank.

A complete list of the equipment installed in Plant I
is given in Appendix B. The equipment in every case, has
sufficient capacity to handle the product as fast as the
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plant personnel could be expected to perform the operations.
Although often seen, it does not make sense from an |
economic viewpoint to have, for exemple, #hs recelving
~eperation slowed down due to too small a pump removing the
milk from the recelving tank. In addition to providing
equipment of sufficlent capacity, labor-saving equipment
has been installed wherever feasible, For example, although
th@ installation of a printomatic attachment and automatic
sampler do not sppreclably improve the receiving rate, they
do make the job of receiving milk easier to perform and
thereby are~eansidered to more than Justify thelr annual
cost (excluding interest) of $110. |
The labor force in Plant I consists of a mansger, a
combination buttermaker-plant superintendent, 1 helper, 1
half-time tester, and 1 half-time office clerk. This results
in a total annual labor cost of $16,250, made up as follows:
MaNaZePeesseseesesossesnnsesssesenss $O500
Buttermaker-Superintendente.cseeesss $4500
HelpoOreecsssensossssssssrcannsnansees $3000
Halfetime t@3L0Tescescsccasanssssses $1000
Half=time office clerkecescsssecscscs $1250

Total $16,250
The use of a half-time tester and a half-time office clerk
is based on the assumption that these duties will be
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performed by female employees, Observation in the fleld
indicates that half~time female help 1s generally avallable
while half~time male help 1s not.

The work organization chart for Plant I, showing the
dally duties of the buttermaker and the helper, can be
found in Appendix E., The dubies of the manager, the half-
time tester and the half-time office clerk are not shown.
An offlce clerk, working half-days only, should be able to
handle the necessary clerical duties fbr a plent this size,
while one person should be able to do the necessary testing
by working two full days each week. The duties of the
maneger encompass & great many functions, at least some of
which may call for his belng away from the creamery at
some times. Therefore, the manager has not been assigned
any specific plant dutles on a dally basis. However, in
ﬁnis size plant, the management functions are not as com-
plex as in the larger plants, and the manager 1s expected
to rellieve the buttermaker ahd the helper on thelr day off.
Thus the manager 1s expected to work two days a week iIn
the plant, thereby keeping the plant operating seven days a
week, with no employee working more than six days a week.

The work organization of Plant I shows the buttermaker
working approximately seven hours a day, and the helper
working seven and a half hours a day. The buttermaker begins

work at 7300 a.me. and performs most of the funetions
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associated with churning. He also supervises the opersation
of the squipment used in separating, pasteurizing, and
cooling the milk, and he cleans the churn at the same time.
In a&ditian, he does some cleaning later in the day. The
helper begins work at 9300 a.m., helps tub and weigh the
butter, and does all the recelving. Recelving takes place
over a period of two and a half haura.‘ In addition, he
does the majority of the cleaning In the plant. Very
little idle tlme 1s avallable during this period for such
Irregular duties as receiving supplies. These duties are
not as time-consuming in this size plant as they are in

the larger plants, however, and it is anticipated that the
manager will be avallable to perform such functions at
least part of the time. Otherwise, the length of the
working day fer these personnel in this plant would have to
be inereased, although 1% 1s not anticipated that a working

day of more than elight hours would often be necessary.

Be Plant II

Plant II, with a production of 1,000,000 pounds of
butter per year, has a unit cost of 7.18 cents per pound.
Table 2 shows the primary costs in cents per pound of butter
manufactured for Plant II.
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Table 2

Primary Costs for Plant II in Cents Per Pound
of Butter Manufactured
{Annual Production - 1,000,000 pounds)

Lo essessesenssasosissssssnvscssstssvsssssssccssnses

malbohtabodctoavtono0.-0&«00!00oooarihtbbwnniicboib'

POWO e e st e s 80 0stt0tstttsssssestssnissssetsssssssassse

Materials used in pr@ﬁ@ﬁﬁingiﬁqbtvdcu&oonoocbuucwtbt

Faﬁkagiﬂg Materialoeciesesscosvsessssvenvsvacsesesavene

Bullding cogbesescessncsssncssssccnoscncrssssseennne
Equ&pm&nt COBLesveonssssssnssnassssstosnpcssncssennse
INsurantBeeccscescessnosssosssssssssrssrssascssnsscnse
P aX@Beesersenvososssesssssncsncsnssissascscsnosonsees

Payroll baXeSBesscesesssccosnsssscsosnsssosssssocsnnce

General plent supPplieSccessssssacssssssssscasssacene:

foiﬁﬁ‘E“@?liﬁaqobconcatttﬁiﬁtao.uicqoauqnoot.oouaoo

General administrative GEPOYIBBesevsscssnasrssssnsssane

Total coat per pound

2.65
55
A5
.05
-23
.39

1.76
«12
«31
.05
35

.05
22

7.18
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The chief reasons for the reduction in cost of 2.2i
cents per pound from Plant I to Plant II lie in the reduc-
tion of labor, bullding, and equipment costs. Labor costs
are reduced by .60 cent, bullding costs are reduced by .30
cent, and equipment costs are reduced by .87 cent., A4ll of
these costs increase 1& tatal'but do not increase propor-
tionately to the increase in prqﬁuetian;

During the péak day, Plant II manufactures 3,690
pounds of butter, requiring that it take in 2,960 pounds of
fatwebased on a 21.5 per eénﬁ overrun--and 8l;,600 pounds
of 3.5 per cent milk. This 8&,600"pounda of milk 1is
saparataﬁ inno approximataly 8,600 p»unda of eream and
76,000 puunda or skim milk.

Milk is ra@sived 1n Plant II by two men at the rate
of 33,000 pounds par houre. In order to handle this quanbity,
the recelving room 13 equipped with a 1,000 pound scale,
complete with printomatic attachment and automatic sampler,
e 750 pound welgh tank, and a 1,500 pound receiving vat.
The milk is pumped to separation through 2-inch sanitary
pipe by a 3 horsepower centrifugal pump.

The milk 1s stored before separation in a 3,000 gallon
surge tank at a temperature of approximately 55° F. From
here the milk 1s pumped through a preheater, preheating it
to 100° F, before separation in three separators, each

having a capaeity of 11,000 pounds per hour. The c¢ream then
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goes to two of three 600 gallon round processors for
pasteurizing and cooling and overnight storage. This cream
1s churned into butter the following morning in one 2,000
pound churn. Following separation, the skim milk is cooled
from 100° P. to 40° F. in a plate cooler with a capacity of
33,000 pounds per hour, and then stored in two 5,000 gallon
cold wall storage tanks. A complete list of the equipment
installed in Plant II is given in Appendix B.

The labor force in Plant Il consists of a manager, a
plant superintendent, a buttermaker, two helpers, a com-
bination helper-tester, and a full-bime office clerk. Th;a
results in a total annual labor cost of $26,500, made up as
follows:

M&n&gar..;...,..g........‘....... $6500
Plant Superintendentececesscesses $4500
Buttermakerssseessssscsesssvncsce $000
Helpereesseovescossscssosscannass $3000
Holperessesssesscessscocsesasenss $3000
Helper-testeresscecsssecscsensnse $3000
Office clerKecsasessossosssesesss $2500

R

Total $26,500
The work organization chart for Plant II, showing the
daily duties of the buttermalker, the plant superintendent
and two helpers can be found iﬁ Appendlx K. éhe duties of
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the manager, the combination helper~tester and the office
clerk are not shown. The manager in this plant 1s not
expected to perform any plant duties. The combinatlon
helper~tester is used four days a week providing a day off
for the other four men, and, in addition, does the testing
for four days every two weeks. |

The work organization chart shows the buttermeaker
begimning work at T7:00 a.m. and turning out two churnings
by himself, completing these at noon. He then returns for
two and a half hours in the afternoon and does aome
cleanup, but 1s generally avsilable for miscellaneous
duties., The plant superintendent works spproximately a
seven~hour day, with his chief function being the super-
vision of separating, pasteurizing, and cooling operations.
He also does some cleaning in the afternoon. The two
helpers also put in approximately seven~hour days, and do
éll the recelving and the bulk of the cleaning. By working
an elght~-hour day conslderable time would be available forxr

miscellanecus duties.

Ce Plant III

Plant III, with a production of 1,500,000 pounds of
butter per year, has a unit cost of 6.26 cents per pound.

Table 3 shows the primary costs in cents per pound of butter
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Table 3

Primary Costs for Plant III in Cents Per Pound
of Butter Manufactured
(Annual Production - 1,500,000 pounds)

H‘m.aaﬂv‘.iﬁiﬁiﬁiill(b“i...‘i‘.}.l‘l"il#tl‘t"b000“!“‘

?QH.tQOtO.Q.OcttcacnotauctitcctattlsQt:t«&t::ttattto,’.

POWAT G sosssssasrastnssssvsstssssnssnshovisassiacsnssee
Materlals used In processingesescecesvesscvsssessvens
Packaging materialssesecessesseoseescrsscconcscsscnens
WﬁNH&Hﬁ@ COBLacsessssssesosssensnssssscscnasnsvscvses

ﬁ@ﬁﬂﬁaﬁgﬁ COBBeussaasessascasensssosssssnasssscssanasas

INaUraNCBuecescsontosorsssossssossssnssnssvssssnssnsss

P AKX O Besssesscssassetessscsevsssssssosessscsobnnasisss

Payroll taXOBeescevsvocessosocsssssnsososscsssancsnns
General ﬁHﬂﬁﬂ ﬁﬁﬁ@H%@ﬁtnt.occe‘nasc.:iuc..ccucn-nqoct

0ffice BUPPliOBessvessassessosvnvssssncsannnsssensons

General admini strative GXPONEBGeesssssnrssssisvssrnece

Total cost per pound

2,140
+50
45
.05
«23
«30

1.36
.09
24
.05
«35
.05
.19

6.26
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manmufactured for Plant IIT. The chief reasons for the
reduction in cost of .92 cent from Plant II to Plant III

- lie in the reduction in equipment and labor costs. Equlp-
ment costs are reduced .40 ecent, largely because relatively
little extra equipment is naaééd in Plant III. Labor costs
are reduced «25 cent, not due tﬂ'a proportionate decrease
in the number of eﬁpl@yeas, but due to the additional
employees all beilng in the lower wage brackets.

During the pesk day, Piant III manufactures 5,400
pounds of butter, requiring’that it take in 44hO pounds of
fat-=based on a 21.5 per cent overrun--and 126,900 pounds
of 3.5 per cent milk. This 126,900 pounds of milk‘is
separated into approximately 12,900 pmuﬁda of cream and
114,000 pounds of skimvmilk. The receiving faailitias and
method of operation in Plant III are the same as those in
Plant II. The prinecipal additional pieces of aquipmént in
Plent III not found in Plant II are an additional r@ﬁnd
processor, more storage capacity, another churn, and more
refrigeration and steam capacibty. A complete list of the
equipment installed in Plant III is given in Appendix B.

The labor force in Plant III consists of a manager, a
plant superintendent, a buttermaker, five helpers, a tester
and one full~time and one half-time office clerk. This
rb&ults in a total annual labor cost of $36,000, made up as

follows:
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MENAZETesasssvasnssocssscsconnssses $1000
Plant Superintendent.cecccecessssascs $H4500
Bubtermakerescesesvessscnessssesnes $4000
HOlpOTasesessosssssrvossnssonssacss $3000
HOLPOTausassssressnssnssnnscssnsenes $3000
HOlpOTressssssnsssacnsssssnavasosene $3000
Holperessssssssessoccsssescccccsnne $3000
HOLPOTesssssoresnsssassoanssssannses $3000
POALOTesevsoscvensonssssancencassnese $2000
OfP1CO CloTKeesssosrososasvassasses $2500
Half-time office clerKececssssssses $LO00

Total $36,000

The work orgaenizatlon chart for Plant’III, gshowing the
daily duties of the buttermaker, the plant supsrintendent
and four helpers can be found in Appendix E. The dutles
of the manager, the office help, the tester and one helper
are not shown. The manager in this plant is not expected
to perform any plant duties. The tester wlll be kept busy
six days every two weeks. The extra helper works six days
a week providing a day off for the other six men. .

In this plant, the buttermaker and one helper do the
majority of the work comnected with churning. In addltion,
they give lunch hour reliefl to the plant superintendent and
the man in raceiving, and also do some cleaning. The plant
superintendent primarily supervises the separating,
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Table L

Primary Costs for Plant IV in Cents Per Pound
of Bubter Manufactured
{Annual Production = 2,000,000 pounds)

Labarn&ﬁ‘....t.COC&..ddQ.’Qttﬁiili’QtQGG‘QCQ&QUC‘.&bﬁ
m@’l.Q".i‘i#hu.‘.0‘.‘0"‘“QUQ‘&I.‘%Q'Q!*Q"“IO*Q.lj
yﬂ"w&rtl.oﬂltcott‘w‘tt‘a&t‘id.vq'att-étbii#%tt*hlh&!'01.
Materials used in prauemsing....;.¢...‘.a,ow.¢...‘g.
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Eﬂilding COHbavusssovnnssrsnsnssssvasosesassossnvies
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POXOBesesssanvsntassssvanssnusssssosssnnsssvensessee
Payr@ll t&x@ﬁ.noﬁcuc-unut«;-v-;ibuqtan-bacoouna-nn..
General plant Suppliaa.Q.-ua‘~..~..¢....¢‘~“...nuv.
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General administrative XpenfS@eicesssscecrssosvinsns

Total cost per pound
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.23
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based on a 21.5 per cent overrun--and 169,200 pounds of 3.5
per cent milk. This 169,200 pounds of milk is separated
into approximately 17,200 pounds of cream and 152,000 pounds
of skim milk. The receiving facilities and method of
operation in Plant IV ave the same as those in Plants II and
I1XI. Pasteurizing and cooling of the cream in Plant IV is
done in a ahmrtmtimaﬁhighwﬁamparaﬁura pant&urizer; rather
than in round processors. This method of pasteurizatlon
could have been used in Plant III at only very little
additional costi 1t is a more sconomlcal method of performing
this function in Plant IV. Other major items of additional
equipment in Plant IV are more storage and rafrigaration
capaclty, as ﬁsll a8 a composition control unit for the
buttermaking process. A complete 1ist of the equlpment
installed in Plant IV is given in Appendix B.

The labor force in Plant IV consists of a manager, a
plant superintendent, a buttarmakér, aaVan helpers, a tester,
and two full-time office clerks. This results in a total
anmual labor cost of $i13,000, made up as follows:

Managerassessssssscncssncscsavees $7000
Plant Superintendentscesssescsese $4500
Buttermakeressecsssecssccsssscarss $4000
HolpoOrosssseossscacssnsescensnnscene $3000
Helporesecssesssssesesacscssnsans $3000

H@lp@l‘tucat«aoh.oo«oa-ag-uocottcta $3@00
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HOlpOPeoseoncossvesosvosssssncss  $3000
HOlpPBTessosssssassnssssnsosnanse  $3000
Helperecssessssssossnssnvsscnsse $3000
HOlpOTeseessssensassanvossassancs  $3000
POSbO s esseavsssvsssnssvnasessee  $2000
OffLce 0Lerkeesssseseveasonsases  §2500
Off1ce ClerKaiesvesncssscssconsen  $2000

Total 43,000

The work organization chart for Plant IV, showing the
daily duties of the buttermaker, the plant superintendent
and four helpers, can be found in Appendix E. The duties
of the manager, the office help, the tester, and three
helpers are not shown. The managér in thls plant 1s not
expected to perform any plant dubtles. The tester will be
kept busy elght days every two weeks. One of the extra
helpers is avallable to provide one day off & week for the
other men., The other twe helpers are cleaning men, and do
the cleaning for the entire plant after the day's operations
are completed. This cleaning requires a total of 10% man~
hours per day. The use of a night cleanup crew is subject
to some criticism as being unlikely to result in an adequate
cleaning job belng done. However, night cleanup orews are
beling used in some places and are necessary in a plant of

this size, unless two separate receiving lines are set up.
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In this plant the buttermsker and one helper perform the
churning function. In addition, they give lunch~hour |
relief to the plant superintendent snd men in receiving,
as well as being avallable for miscellanepus duties. The
plant superintendent supervises the separating, pasteurizing,
and cooling functions, The other three helpers split up
the functions of receiving and being avallable for
miscellaneous plant duties. In this plant, except for the
12:30 to 1130 lunch hour, one man 1s always avallable for

irregular duties of a general nature.
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V. DISCUSSIOR

The results obtained in this study show costs of 9.42,
7.18, 6.26, and 5.62 cents per pound of butter manufactured
for whole-milk creameries producing 500,000; 1,000,000;
1,500,000; and 2,000,000 pounds respectively. These figures
represent the costs that could be expected under the atabted
conditions if new plants were e@nahfuctad and equipped for
whole-milk operation. In general, it 1s felt that the
conditions impcsed in developing the costs are typleal of
those prevalent in the dalry industry, and that the costs
can fairly be sald to be typlcal of the costs that can be
expected for plants of this sort.

Unit costs decrease continuously at a decreasing rate
throughout the volume range of this study. The lowest unit
costs are found at an annual volume of 2,000,000 pounds,
whlch represents the largest volume analyzed. Larger
volumes have not been studied for several reasons. One
reason 1s that the cost curve 1s beginning to level out and
it is not antieipated that very substantial reductions in
cost would be realized at greater volumes, In Plant IV the
labor forece 1s highly specialized throughout the working
day, and the equipment 1s used to capacity throughout the
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normal working period. Another reason is that 1t would not
be possible to attaln a greater volume without materially
changing the method of operation. Either the mllk would
have to be received for a longer period than normal (requiring
a change in hsuling practices), or additional recelving

lines would have to be aset up elther in the plant or at
another location. Such a‘duplicétion of facilities would

be unlikely to result in lower costs. A third reason 1ia

that the cost figures for relatively small plants are of
more value to this study, in that changes to whole-milk
operations in Iowa are far more likely to occur at relatively
small volumes.

Even at the volume of Plant IV, some questlon arises as
to the workability of the work organization. Many plant
managers conslider the use of night cleanup crews to be &
completely unsatisfactory method of operstion. However,
they are in use in some places and have been used in Plant
IV, as such an arrangement 1s naeesséry if 169,000 pounds of
milk are to be received and processed in a day.

The cost curve for these whole-mlilk plants is consldered
to be more of a conbtimuous function than the cost curve for
gathered~cream coreameries. The relatively large quantities
of labor and equipment in all of these plants reduces the
necessity for operating at a fixed volume, as the addition

of a plece of equipment or the acquisition or separation of
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a helper less seriously affects the overall cost plecture.
It is expected, therefore, that pr#duatian midway between
Plants I and II, or between Plants II and III, would result
in cost figures spproximately midway between the values
determined for these plants.

The plants developed in this thesis produce both butter
and skim milk, although costs have been developed in terms
of cents per pound of butter manufactured. These costs can
also be expressed in cents per hundred pounds of whole milk
recelved, and a summary of costs in this unit may be found
in Appendix H. These figures are presented beceuse they are
of value in comparing these costs with other whole-milk
operations. However, the unit of cents per pound of butter
ﬁanuraatured has been generally used to permit comparison
of these flgures with those developed for creameries pro-
ducing butter from gathered creem.

It should be recognized that iIn calculating costs in
terms of cents per pound of bubtter menufactured, all of the
coats have been charged aga&hat the butter, and none allo~-
cated to the skim milk. The butter and the skim milk are
Joint products and an allocation of costs between the two
on any physical basils would necessarily be arbitrary and
meaningless, as much of the cost is incurred before the two
are separated. The pertinent costs here are the extra costs

of manufacturing butter from whole milk as compared with
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manufacturing butter from gathered creém. These costs can
realistically be charged to the skim milk in deciding
whether a switch to whole milk would be advisable.

Bulletin 389 of the Iowa Agricultural Experiment
Station shows the costs of manufacturing butter from
gathered cream to be from three to five cents per pound of
butter manufactured in reasonably efficilent plants, with
the variation due to volume of production, Some adju#tmsnt
of these figures should be made to take care of price level
changes from the time they were developed until now, but it
is not expected that such changes would increase the costs
by more than 0.5 cent per pound. At an annual production
of 2,000,000 pounds of butter, the extra costs in the whole~
milk plants as compared with the gathered-cream plants
amount to epproximately twe cents per pound of butter,
while at an annual production of 1,000,000 pounds of butter,
the extra costs are spproximately three cents per pound of
butter. A4 cost difference of three cents per pound of
butter is equivalent to a cost of 1l.22 cents per hundred
pounds of skim milk. The skim milk must be of sufficient
value to absorb these costs if a switch to whole milk is to
be advisable. ‘

The methods used in thias thesis, and generally being
used in Project 1169, are considered to be the best methods

avallable for the determination of cost-volume relationships.



In addition, however, they provide a variety of other
information of value to people working in the dalry industry.
The equipment installations in these plants could very
profitably be studied by many plant managers for comparison
with the equipment they are now using. Many instances were
observed where scrimping on equipment resulted in unnecessary
extra costs due to slowing down the operation or requiring
additional employees. The previously mentioned case where
the pump is the bottleneck in the recelving operation 1is a
good example of this. Study of the time standards and the
work organlzation charts should also provide information
about possible inefficlent operations in individual plants.
Some rather wide variations from these standards were
observed in some cases, and these variations could well form
the basis of eritical evaluation by those in charge of, or
those performing, the various operations.

In summary, these costs provide a large part of the
answer to the questions of how large a whole-milk creamery
should be, and whether a switeh to whole milk from gathered
oream would be advisable. Addition of these figures to
those being determlned for hauling costs and drying costs
(if the skim milk is to be dried) will provide a basis for
determining the most economical size for a whole-milk
creamery. Comparison of these costs with costs in gatheredw

cream operations will provide the cost data neceasary for
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an evaluation of the advissbility of switching to whole milk.
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VIII. APPENDICES



Ae ﬁample‘calculaticn of Replacement Cost
of Creamery Building (Plant I)

Perimeter of bulldingessscscscesvrssnnee 300 fte
Area Of bulldingeeeeesessescescascssses BSUlil 8q. feoﬁy
Base price per sq. foot of ground area. $ 3.18
Adjusted base price per sqs. foot of

ground area $3.18 x 2 ldilicervescncnse $ 7.78
Estimate of replacement cost SLil x $7.78 $4.2,300
Adjustment for additional facilities... $11,000

Total estimate of replacement cos8te.e.e.. - $53,300
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B. Equipment Installations and Costs

Administration

a. Plant I

Equipment
Caleulator

Desk and chailrs
Typewriter
Files

Safe

Miscellaneous

Total

Interest

TOTAL

Investment

gdellaral

800,00
100.00
100,00
150,00
200,00

50,00

1,1400.,00

Depreciation
and mainte- Yearly
nance rate cost
{per cent) (dollars)
10 80.00
10 10.00
10 10,00
10 15,00
10 20,00
10 5.00
140.00
35400

- 175.00



Equipment
Calculator

Desk and chairs
Typewriter
Files

Safe

Adding machine

Total

Interest

TOTAL

50

Depreciation
and mainte-  Yearly
Investment nance rate cost
(dollars  (per cent) (dollars)
800.00 10 80.00
200,00 10 20.00
100.00 10 10.00
200,00 10 20,00
200,00 10 20,00
300,00 10 30.00
1,800.00 180.00
L45.00

SN

225400
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Plant III
Depreciation
and mainte~ Yearly
Investment nance rate cost

Equipment {dollars) {(per cent) (dollars)
Calculator 800,00 10 80,00
Desk and chairs 300,00 10 30.09
Typewriter 100,00 10 10.00
| Flles 300,00 10 30.00
Safe 200,00 10 20,00
Adding machine 300,00 10 30.00
Totel 2,000,000 200.00
Interest 50,00

TOTAL 250.00
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Plant IV
%ﬁr;giggiin Yearly

Equipment doliays) (oer cemt)  (dollars)
Bookkeeping machine 3,500.00 10 350,00
Typewriter 100,00 10 10.00
Adding machines 600,00 10 60.00
Check writer 250,00 10 25.00
Desks, chalrs, etc. 1400.00 10 40.00
Piles 300,00 10 30.00
Safe 300,00 10 30.00
Cheek sorter 150,00 10 15,00
Total 5,600,00 560,00
Interest 140,00
TOTAL 700,00
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2. Reecoiving and besting

Equipment

Suspension scales
(1,000 1bs.)

Prinhmmatip attachment
Weigh tank (750 1lbs.)

Receiving tank
{ lgOQO lba.e )

Automatic gamplar

Can washey
{1013 cans/min.)

Conveyor installation

Sanitary pipe and
fittings

Babeoek centrifuge
Test bottle racks

Test bottle shaker
Table, sinks and stools

Storage for sample bottles

Sediment and methylene

blue testing equipment

Installation

Total
Intereat

TOTAL

Depreciation

and mainte~
Investment nance rate

{dollars) (per cent)
900.00 10
600,00 10

1,500.00 10

1, 200,00 10
500,00 10
1,20,00 10

6,000, 00 12

6,500,00 10
500,00 12
270,00 10

50,00 10
120,00 10
150,00 10

50,00 10
600,00 12

2,000,00 10

21,360.00

Yearly
cost

gdalgarsl

90,00
60.00
150.00

120,00
50,00
412.00

720.00
650,00

60,00
27.00
5.00
12,00
15.00
5.00

72.00
200.00
2,278.00
534.00

2,812.00
———
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be Plents II, III, and IV

Deprecliation
and mainte~- Yearly
Investment nance rate cost
Equipment {dollars) (per cent) (dollars)
Sugpension scales
(1,000 1bs,.) 900,00 10 90.00
Printomatic attachment 600,00 10 60.00
Weigh tank (750 1bs,) 1,500.00 10 150,00
Recelving tank :
(l,SQO lbs. ) 1,300.00 10 130.00
Automatic sampley |
(2 compartment) 850,00 10 55.00
Milk pump (3 hep.) 1120.00 10 142,00
Can washer A
(10«13 cans/min,) 6,000.00 12 720,00
Conveyor installation 6,500.00 10 650.00
Sanitary pipe and Fittings 500,00 12 60,00
Babeock centrifuge 270.00 10 27.00
Test bottle racks 70;@9 10 7.00
Test bottle shaker 120,00 10 12,00
Table, sinks and stools 150.00 10 15,00
3torage for sample bottles  100.00 10 10.00
Sediment and methylene
blue testing equipment 600,00 12 72.00
Installation 2,000.00 10 200.00
Total 121,580.00 2,300,00
Interest 540.00
TOTAL 2,8440.00

————————
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3. Separation, pasteurizatlion, and cooling

se Plant ;
Depreciation
‘ and mainte- Yearly
Investment nance rate cost
uipment (dollars) (per cent) (dollars)
Storage tank ‘

{2,000 gal.) 1,300,00 8 3h44. 00
Variable speed pump 1,250.00 10 125,00
Preheater ‘

{20,000 1bs./min.) 14, 500,00 10 450,00
Separators {2-11,000

lbs./hr. esch) 10,800.00 10 1,080.00
Separator bowl, table,

and orene 400,00 10 40.00
Plate cooler 14,000.,00 10 100.00
Storage tank

{5,000 gal.) 9,000,00 8 720.00
Round processors

(2+600 gal.) 9,000.00 10 | 900,00
Recording thermometers (2)  300.00 10 30.00
Indicating thermometers (3) 120,00 10 12,00
Sanitary pipe and fiitinga 3,500.00 12 1420.00
Wash tank and pipe washer 800,00 10 80.00
Pipe racks and tables :

for fittings L100.00 10 1410.00
Installation 2,500.00 10 250,00

Intereat 1,272.00
TOTAL 6,162.,00

AN
e
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oo Plent III
 Investment

quioment gdallaral
Storage tank

(3,000 gal.) 6,000.00
Variable speed pumps (3) 3,000.00
Preheaters {3-11,000

1bs./hr. each) 6,000,00
Separaters {3-~11,000

Ibﬁ»u/h!'a G&Q‘h)’ 16,&0@;00
Separator bowl, table,

and erane 1400.00
Plate cooler 6,000.00
Storage tanks

(2-7,000 gal.) 22,000,00
Round processors

(4~600 gal.) 18,000,00

Recording thermometers {l.) 600,00
Indicating thermometers {6) 240.00
Senitary pipe and |

1,500.,00

fittings
Wash tank and pipe washer 800.00
Pipe racks and tsbles
for fittings 500,00
Installation 3,500.00
Interest
TOTAL

Depreciation
and malnte-

nance rate

{per cent)

8
10

10

10

10
10

8

10
10
10

12
10

10
10

Yearly
cost

{dollars)

180,00
300,00

600.00
1,620.,00

40,00
600.00

1,760.00

1,800,00
60.00

21400

540.00
80,00

50,00
350.00

8,304.00
2,194.00

10,1498.00
e e——
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Investment
{dollars)
Storage tank
{3,000 gal,) 6,000.00
Variable speed pumps (3) 3,000.00
Preheaters {3-11,000
H.wva'\wu.ﬂaa @&,QMPV @sgﬁoaﬁ
Separators (3~11,000 |
..ﬂu.ﬁ;\gc Qa.ﬁwwv H&Q@QO:OG
Separator bowl, table,
and erane 400,00
Plate cooler 6,000.00
Storage tanks ,
(3-7,000 gal,) 33,000.00
Cream pasteurizer and
cpoler 8,000.00
Storage tank
mmameo gal.) 6,500,00
Round processor ramaonem
Recording thermometer 150,00

Indicating thermometers (5) 200,00
Sanitary pipe and

fittings L1,500.00
Wash tank and pipe washer 800400
Plpe racks and tables
for fittings 500.00
Installation wfﬁ 000, QQ
Total 995750400
Interest
TOTAL

Depreciation
and mainte-
nance rate
{per cent)

8
10

10
10

10
10

8

10

10
10
10

10

10
10

Yearly
cost

mmbppwaa~

480,00
300,00

600,00

1,620,00

40.00
600,00

2,6140.00
800,00

520,00
450,00
15.00
20,00

540.00
80,00

50.00
1400.00

95155.00
2,494.00

11,649.00



Churning

Equipment
Churn {1-2,000 1b.)

Platform scales
Waber filter
Conveyor
Buttermilk pump
Mols ture balance
Tape dispenser
Buttermilk benk

Miscellaneous

Total

Interest

TOTAL

59

Investment

!dellaraz

3,850.00
550,00
120,00
150,00
350,00
100,00
140,00
200,00
150,00

5510.00

Depreclation
and mainte- Yearly
{por cent)  (doiiars)
15 578.00
10 55.00
10 12,00
10 15.00
10 35.00
10 10,00
10 .00
8 16,00
10 15.00
740,00
138.00

878,00



b. Plant II
Depreciation
and mainte- Yearly
Investment nance rate ~cost
Equipment _{dollars) {per cent) (dollars)
Churn (12,000 1b.)  3,850.00 15 578.00
Platform scales 550,00 10 5500
Weter filter 120,00 10 12,00
Conveyor 150,00 10 - 15,00
Buttermilk pump 350,00 10 35.00
Moisture balance 100,00 10 - 10.00
Tape dispenser 10,00 10 | L.00
Buttermilk tank 300,00 8 2l4..00
Miscellaneous 150,00 10 115,00
Total 54610,00 748 .00
Interest 140.00
TOTAL 888,00
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¢. Plant III

Depreclation
and mainte= Yearly
Investment nance rate ~cost
Equipmen _{dollars) (per cent)  (dollars)
Churns (2-2,000 1b,) 7,700.00 15 1,155.00
Platform scales 550.00 10 55.00
Water filter 180,00 10 18.00
Conveyor 150,00 10 15.00
Buttermilk pump 350,00 10 35.00
Moisture balance 100.00 10 ~ 10.00
Tape dispenser L40.00 10 .00
Buttermilk tank 400,00 8 32400
Miscellaneous 150,00 10 15,00
Total 9,620,00 1,339.00
Interest 240,00

TOTAL 1,579.00
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d. Plent IV
Depreciation
and mainte- Yearly
Investment nance rate cost
Eguipment (dollars) (per cent)  (dollars)
Churns (2-2,000 1lb.) 7,700.00 15 1,155.00
Platform scales 550,00 10 55.00
Water filter 180,00 10 18.00
Conveyor 150,00 10 15,00
Buttermilk pump 350,00 10 35;00
Moisture balance 100,00 10 10.00
Tape diapenser L10.00 10 ‘u.oe
Bubttermilk tank 500,00 8 40.00
Ggmﬁaaihian control
aalt 600.00 6 36.00
Miscellaneous 150,00 10 15,00
Total 10,320.00 1,383.00
Interest 258,00

TOTAL 1,641.00
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General plant !rafrigaratian}

Be Plant 3;
Investment
Egquipment {dollars)
Compressor Condenser  3,700,00
Ice builder 11, 400,00
Compressoy 350.00
Cooling unit 500,00
Sweet water pumps (2) 600.00
Installation 1,500,00
Total 11,050.00
Interest
TOTAL

Depreciation
and mainte-
nance rate
jgar oant!

8
8
8
10
10

Yearly
cost

(dollars)

296,00
352,00
28.00
50,00
60.00
120,00

906,00
276.00

R

1,182.00
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b, Plant II
Depreciation
Investment 3§§¢§a§§§3“‘ zzgﬁiy
Eguipment {dollars) {(per gent) (dollars)
Compressor Condenser 5,130,00 8 410.00
Ice builders 8,800,00 8 701,00
Compressor 350,00 8 28.00
Cooling unit 500,00 10 50.00
Sweet water pumps (2) 600,00 10 60,00
Installation © 2,000.00 8 160.00
Total 17,380.,00 1,412.00
Interest | 434,00

TOTAL lsﬁgé.OQ



s

Depreciation
and malnte=

Investment nance rate

Equipment {dollars)
Compressor Condenser 6,780.00
Ice bullders 13,200.00
Compressor ~ 450,00
Cooling unit 500.00
Sweet water pumps (2) 600,00
Installation 2, 500,00

Total 214,030.,00

Interest

TOTAL

Sgar aanﬁ)

8
8
8
10
10
8

Yearly
cost

(dollars)
542,00
1,056.00
36,00
50,00
60,00
200,00

AN

1,9411.00
601.00

2, 545,00
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Investment

{dollars)

Compressor Condenser 8,290.00

Ice buillders 17,600.00

Compressor 450,00

Cooling unit 500.00

Sweet water pumps (2) 600.00

Installation 3,000,00

Total 30,4140.00
Interest

TOTAL

Depreclation
and mainte-

nance rate
{per cent)

8
8
8
10
10
8

Yearly
cost

gdullaral
663,00

1,408.00
36.00
50.00
60.00

240,00

241457400
761.00

32218.00
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6. General Eiant {steam, water, stc.)

2. Plant I
Depreciation

Investment ﬁﬁgaﬁaiﬁgi" yﬁgggly

Equipment {dollars) (per cent) {dollars)
Steam generator 6,600.00 8 528.99
Feed water pump 700,00 12 8l1..00
Fuel oil tank 1,500.00 8 120,00
Fuel pump 500,00 10 50.00
Steam header 600,00 8 48,00
Installation 2,000.,00 8 160,00
Water well 2,000,00 8 160,00

Water pump and .

pressure tank 1,000,00 8 80,00
Heating units (6) 600,00 10 60,00
Lockers 100,00 8 8.00
Miscellaneous 2,000.00 10 200,00
Total 17,600.00 1,498.00
Interest h}40.00

TOTAL 1,938.00



b. Plent II

Equipment

Steam generator
{125 hePe )

Feed water pump
Fuel oil tank
Fuel pump
Bteam header
Installation
Water well

Water pump and
pressure tank

Heating units (6)
Lockers

Miscellaneous

Total
Interest

TOTAL
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Investment
{dollars)

8,500.00

800,00
1,500.00
500,00
600400
2,500,00
2,000,00

1,200.00
600,00
200,00

2,500,00

20,%00,00

Depreciation

and mainte- Yearly
(por cent) _ (doilars)

8 680,00

12 96400

8 120,00

10 50,00

418,00

200,00

160,00

8 96,00

10 60.00

8 16,00

10 250,00

1,776.00

522,00

2‘223.00
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gﬁﬁggﬁiigiin Yearly

Investment nance rate cost

Equipment _{dollars) (per cent)  (dollars)

Sﬁ?ﬁagﬁ%f?mr 94500400 8 760,00
Feed water pump 350‘90; 12 102.00
Fuel oll tank 2,000,00 8 160,00
Muel pump 500,00 10 50.00
Stesm header 600,00 1,8.00
Instellation 3,660900 240,00
Water well 2,000.,00 160.00

Water pump and '
pressure tank 1,400.00 8 112.00
Heating units (8) 800,00 10 80.00
Lockers 300,00 8 211,00
Miscellaneous 3,000,00 10 300.00
Total 235950,00 2,036.00
Interest 599,00
TOPAL 2,635.00




d. Plant IV

Steam generator
‘lSQ ha@o )

Feed water pump
Fuel oil tank
Puel pump

Steam header
Installation
Water well

Water pump and
pressure tank

Heating units (8)
Lockers

Miscellansous

Total
Interest

TOTAL

70

astrens
9,500,00
850.00
2,000,00
500400
600,00

- 3,000,00
2,000.00

1,400.00
800,00
100,00

3,500.00

2}, 550400

Depreclation

and mainte- Yearly
{per-cens) _ (dollars)

8 760,00

12 102,00

/ 8 160,00

10 50.00

148.00

240,00

8 160.00

8 112.00

10 80.00

8 32.00

10 350.00

2,094.00

614.00

2E708.QO
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C. Depreclation and Maintenance Rates
for Various Types of Equipment

Depreciation
, and maintenance
Type of Equipment rate
o {(per cent)
Steam generators, water pumps, wabter wells,
pressure tanks, buttermilk tanks,
compressors and 1ce bulldersSceescsccveseses 8

Office equipment, cream and butter scales,
dump banks, cream and butter testing
equipment, conveyor installations, cream
and buttermilk pumps, recording and
indicating thermomebers, cooling and
heating units, separators, round processors,
miscellaneous equipment and t00lBesessveone 10

Can washers, sanlitary pipes and fittings,
sediment testing equipment and feed water
m#irorawbacugtqua.»t&c‘wtbotoiuoocyaquc‘ i2

O NBeesassossssvssnsesonanessssnsosssnsassnsne 15

Oream fil‘;@rﬂo-ai‘o‘ioooagé'wtbvutoit«oﬁkqbndtt 20
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D, Time Standards for Creamery Operatlions

Churning

Rinse OhUINesessssssssssssnosesssvsasacssscvass 5 mine
Run oream into Ghﬁrnaixvnﬁu'bﬁpuoﬁﬂtaooconotico 15 min.
Bun Ghnrﬂtoo’-no-»oattib.‘auﬁcb¢.¢i¢of¢uo-.-aoa hs min,
Drain buttermilkeesovesssssocssscscsecnnsecssseee 10 min,
Wash bUutber'eevesesscessssccossscsasscseresneses 1O min,
Drain wash Watelseeesesssssaccssssssescsssesese 10 min,
Add salt &Nd TUN OHUIMesesssesseossvesessessace 5 mine
Run test, add water, run churfeesscsssscsseceses 15 min,

After rinsing churn, one man would be substantlally
free for next hour, busy 15 of the next 30 minutes,
and fully ococupled the next 20 minubtes.

Tub 1,699 lbs. butter il TMBN) eessssessevsonssss 20 min,

Tub 1;830 ibs. butter (2 men)».;...«........{.. 10 min.

Welgh, package and remove 1,800 1lbs. of
butber {l mﬂn)bonitccowtdcatbin“aiuond&aonf’ 25 mine

Welgh, package and remove 1,800 lbs. of
butter (2;man).-..‘.‘...uce...¢....«..‘..u... 15 min.,

Make boxes for 1,800 lbs, of butter (1 man)ese.. 10 min.
Line boxes for 1,800 lbs. of butter (1 men).... 15 min,
Clean HUIMeseseessssssesscssensarascsssnsasase 60 min,
Time raq&ivaa'éf 1l man on cleaning churMeeesnses 10 min,
Make recordScecessccssscscesses 15 min. per churning
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2. Recelving
Rsaaiving rate {3. m&n}ut&.oiu»ﬁtttat' S cans pery min.

Receiving rate (2 M6N)evveessnsscssss 8 cans per min.
(Allow 5 minutes between loads)

Total receiving time {Plant I)esesseessesss 143 min.

Total receiving time (Plant II)eeesssescses 199 min,

Total receiving time (Plant IIL)eeeccevsssse 300 min,

Total receiving time (Plant IV)seeesessosse 403 min,

Prepare I‘G@@i’?iﬁg TOUMsssvensonsrennseneved 10 min.

3. Pasteurlzing, separating, and gooling

Although not kept busy 100 per cent of the time, the
full-time attention of one man is required to supervise the
operation of the equipment used in separating the whole milk
and preparing the cream for churning and the skim milk for

storage.
J-}-t gl@ aning

as FPlant ‘I;! A

Clean recelving r0O0Mscesssssosassesessssss 60 min,
Clean separators (45 min. e8c¢h)esecesecee 90 min,
Clean storage vats (30 min. esch)eecsece. 60 min.
Clean round ProcessOrsseeesssssssvsssssse 30 min,
Clean plabte c00l6resescsesssscvsvecssecss 30 min,
Clean PiPeBeseessnsssconcssssrscsscsscsss 30 min,
General plant cleanUPesescscsecssacscsscces 60 min,

Total m“m‘bag Gl&aﬁﬂiﬂg tlmeq sssenseey. 360 min.



be

Co

ds

Tl

Plent II

Clean recelving roOMeicsscscsrovesvsccsnce
Clean separators (45 min. each)esssecsens
Clean storage vats (30 min. each)ececesce
Clean round processors (30 min. each)esee
Clean plateo 000leTescsecvessscessresesacss

Clsan pipaﬂud...n*u..nn.»...-..a...ac....

General plant cleanUPesssscscsccsecessvee

Total man-minutes cleaning timeessessccess
Clean receiving roOMecesscecessvesccccssce
Clean separators (L5 min. efch)eececesecss
Clean storage vats (30 min. each)esecsces
Clean round processors {30 min. sach)esss
Clean plate aaﬁl&r.;‘........¢...........
Clean pilpeBeceessssssssrevssescecnscsensce

General plant cleanUPecesessssccssscovece

Total man-~-minutes cleaning timGevescesese
Gleaﬁ recelving rooMesecsecesssevesseccee
Clean separators (45 min. aaah),,...;...ﬁ
‘Clean storage vats (30 mine. 6ach)ecesscee
Clean round ProCOSSOTessscsssssscsssscnes

Clean plata-aealarw.....g..gao...-......o

60 min,
135 min.
90 min,.
60 min.
45 min.
30 min.
90 min.

510 min,

60 min.
135 min.
90 min.
90 min.
kS min.
30 min,
90 min.

AR

S&Q min,

60 min,
135 min.
150 min,

30 min.

45 min.
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Clean cream pasteurizer and co0lerees.sse L5 min,
Clean pipﬁsa-:-‘ou~o¢q¢oq-oa.o..y-a-»..-..- 1.15 min,

General plant cleanUPesssccessecseseccses 120 min,

Total man-minutes cleaning timeecesssess 630 min.
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E. Work Organizations



APPENDIX E,
WORK ORGANIZATIONS
PLANT I
Time Buttermaker Helper
7300 Auie ___
: —_ Tinse omum
— Xttend boller
~ Make boxes
430 AM. __
_  Clean Round
_ Processor
8100 A.M, ___ line boxes
— Busy churning
8430 AM. __ Idie 15 min,
~ Busy ohurning
G100 AMe
_ Tub butter Tub butter
~ Meigh butter Weigh butter
- Frepare
9130 AM. _ reoeiving room
— Idle 4O min,
T Est Idle 30 min,
10500 AM, _ T~
~ Assemble pipes
10130 A, _
~ Tend ,
— Pesteurization, Receive
11300 AM. — Separstion,
o oto.
11430 Adde _

12100 Noon




Figure 1 (continued).
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APVENDIX E, (continued)
PLANT I (continusd)

Time Buttermaker Helper
12100 Foon

: Heceive

: Tend
12130 PM, Pasteurization,

_ Separation,

_ ete,
1:00 P, Bat
1130 PM. _~ Eat

: Clean
2100 P.M, receiving

_ room

_ Clesen
2350 PM. two

separators

_ Clean

B piate

_ cooler
3100 PM.

- €lean

_ pipes
2130 PM. !

Records
Clean

storace vat

00 PUM.

- Clean

- storage vat

- (skim)
La%0 PM. T

: General
5300 P.M, plant

cleanup

5130 PM.




Figurﬁ Le Pl&nt Ixc



Time
7100
7330 AJid,
8100 A,
8130 A,
9400
9130 A,id,
10;00 Ao,
10830 A.M,
11400 A.M.
11430

A.M.

12300 Noon

AM,

A,

llllllllllllllllilllll
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APPENDIX E, (continued)

Buttermaker

Busy churning

Tub butter

PLAMT I
Flant Helper Helper
Superintendent
Prepare Yrepare

Assemble pipes

Weish butter

Make boxes

Line ;boxes

1

Idle 10 min,

I

Busy shurning

l

Idle 1Y min.

Busy churning

Weicsh butter

ldle 10 min,

receiving room receiving room

Idle 45 min, Idle 50 min, 1dle 50 min,
Tend

Pasteurization, Receive Receive
Separstion,

eto,




Figure 2 (continued)



Time

12300

12:%0

100

1:%0

2300

3:00

L:00

14330

$100

5:30

PM.

Poite

P.M.

P,

P.M.

PM. "

P.M,

P.M.

P
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APPENDTX E. (continued)
PLAYT IT (continued)

Buttermaker Plant Helper Helper
Superintendent '
Idle 60 min, '
Bat
Receive Receive
Tend
Pasteurization,
Separsation,
etc.
Clean chums
Clean
Round
Processor
Eat Eat
PR Y
Idle 50 min,
1dle 60 min.
Eat
General plant Clean
alesnup storage vat
Clean
receiving
room
Records - Clean pipes
—_——
Cleen
two
separators
Clean
plate £lean
cooler separator
Clean Clean
storage vab storage vat
(skim) (skim)
General plant
cleanup General plant General plant
' cleanup cleanup




Pigure 3. Plant III
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APPENDIX E. (continued)

PLANT III
Time Buttemaker Helper Plent Helper Helper Helper
Superintendent e
7100 A,
_. Rinse churn
_ Attend boiler
: Maike boxes
71%0 A, ~ Line boxes
— 1dle 25 min.
8:00 AY.
_ Rinse churn
_ Clean
_ Busy churning Round
_ Processor
8:30 A, ~ 1Idle 15 min.
- Maike boxes
_ Busy chuming
_ Idle 15 min,
9:00 AM,
_ Tub butter Tub butter Prepare Prepare
- Assemble receiving room  ‘receiving room Clean
- _ Busy churning ¥eigh butter pipes : Round
_ eand Processor
_ weishing butter
91320 AM. Line boxes
_ Idle 50 min, Idle 50 min,
_ Idle LO min.
_ Busy churning Idle 20 min, I1dle 25 min.
10500 A, _
_ Idle 10 min, Tub butter Tub butter
" Busy churning  Weigh butter Weigh butter
10330 AM, ~ 1Idls 15 min. Make boxes . Clean
Round
- Line boxes Tend Processor
_ Busy chuming Pasteurization, Receive Receive
_ Separation, -
Idle 10 min, ete, Idle 5 min,
11:00 AN,
Tub butter Tub butter
- Weigh butter Weigh butter
 Idle 65 min.
11430 A M.,
_ Eat
Idle 40 min, Idle LO min.

12:00 Noon




Pigure 3 (continued)



Time

12:00

12130

1:00

1:3%0

2100

2130

%400

3130

L3100

Lsz0

5100

5:20

Moon

P.M.

P,

P.i.

P.M.

P.M.

P.M.

P,

P.i.

P.if.

P.d.
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APPENDIX ¥, (continued)
PLAFT III {continued)

Buttermaker Helper Plent Helper Helper Helper
Superintendent
Tend ;
Pasteurization, Idle 60 min. Idle 60 min. Idle 60 min.
Separation, Receive Receive
etc. Eat Eat Eat

Clesn churns

Heceive

Idle 60 min. 1dle 60 min,

Eat Eat
Idle 50 min,
Tend Recelve
Pasteurization,
Separation,
etc.
Senerel plant
cleanup i Receive
Idle 90 min, 1dle 90 min.
Records
Clesn Clean
receiving room receiving room
Idle %0 min. ldle %0 min, Clean
Records gseparator
Lleen
two
separators
Clean pipes Clean
storage vat
Clean
plate cooler
General Clean Clesan
plent storaze vat storage vat
cleenup (skim) (skim)

General plant
cleanup

General plent
cleenup

General plant
cleanup




Figure L. Plant IV.



Time

6100 AWM,

5150 Al

7100 AM.

Ts30 A,

8:00 AM,

8130 AWM.

9100 AN,

9150 AN,

10.:00 A,

10130 AWM.

11:00 A,

11330 AM,

12:00 Yoon

Buttermaker
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APPEFDTX E. (continued)

PLANT 1V

Helper Plent

Superintendent

Helper

Helper Helper

Rinse churn
Make boxes

Line boxes

Make boxes

Line boxes

Idle 5 min,
Rinse ohumn

Busy churning

Idle 15 min.

Busy churning

Meke boxes

Idle 10 min.

Tub butter

Tub butter

Busy churning
and
weizhing butter

Weigh butter

Line boxes

Busy churning

Idle 20 min.

Tub butter

Tub butter

Busy churning
end
weizhing butter

Busy churning

Assemble pipes
Weizh butter

Make boxes

Tub butter

Prepare

receiving room

Prepare
receiving room

Busy churning
and
weishing butter

Busy churning

Idle 50 min, Idle' 50 min,
Line boxes Idle 4O min.
I1dle 10 min.
Tub butter
Idle 210 min,
Vieizh butter
General plant
duties
Idle 35 min,
Tend
Pagteurization, Receive Receive
Separation,
eto.

Tub butter

Tub butter

weigh butter

Weigh butter

Idle 70 min,

EBat

Idle 70 min,

Eat




Figure li (continued)



Time

12100

12350

1:00

1:%0

2100

3400

3130

4100

Li1%0

5:00

5140

Moon

Potls

Pu,

P

Poiie

P.li.

PM.

P

Pule
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APPEVDIX E. (continued)’ -~
PLANT IV (continued)

Idle 150 min.

General plent

Buttermaker Helper Plant Helper . Helper Helper
Superintendent
Tend Idle 210 min,
Idle 70 min. Idle 70 nin. Pagteurization,
Separation, keceive General plant
EBat Eat etce duties
—_—
Receive
Tend Idie o0 min. Idle 60 min, Idle 60 min,
Pasteurization, Receive
Separation, Eat Eat Est
etc.
Idle 60 min. Idle 60 min,
Clean churns
General plant Eat
duties
‘Records ——
Tend
Pasteurization, HKeceive keceive
eneral plant Separation,
cleanup etc.

duties #




F.

Adminlstration
Recelving

. Testing
Pasteurizing, ete.
Churning
Refrigeration
Steam and water
Supplies

Cooler

Rest rooms, etcs

Total

92

Space Regquirements

Plant
I

SR

240
700
225
1600
420
300
800
800
256
100

R

Shhyl

Plant  Plant
_Ir _IiI
square fee
2l0 336
700 700
225 225
2500 3000
4,20 900
400 500
920 1000
1000 1200
288 320
150 200
6843 8381

Plan

1V

336
700
225
3000
900
600
1000
1400
360
200

8721



93

G. Cost Summary

Plant Plant Plant Plant
1 L I _ I
lollars
Labor 16250 26500 36000 43000
Fuel 3500 5500 7500 9500
Power ‘ 2250 14500 6750 9000
Materials used in
processing 258 515 772 1030
Packaging materials 1150 2302 3455 11610
Building cost L6l 3965 14556 4712
Equipment cost 13147 17588 20347 22756
Insurance 912 1178 1358 1507
Texes 21410 3100 3580 3970
Payroll taxes \325 530 720 860
General plant supplies 1740 3480 5220 6960
Office supplies 234 1168 702 936
General adminlstrative
expense 1440 2170 2910 3650
Total 17080 71796 93870 112491
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He Cost Summary

Plant Pl&gﬁ P%agﬁ Plggt
“sents per owts of milk

Labor 13.85  11.29  10.21  9.16
Puel 2.98 2.34 2.13 2,02
Power 1.92 1.92 1.92 1.92
Materlals used in ‘

processing 0.22 0.22 0.22 0.22
Packaging materials 0.98 0.98 0.98 0.98
Bullding cost - 2.95 1.69 1.30 1.00
- Equipment cost 11.20 7.50 577 e84
Insurance 0.78 0.50 0.38 0.32
Taxes 2,05 132 1.02  0.85
Payroll taxes 0.28 0.23 0.20 0.18
General plant supplies 1.48 1.48 1.48 1.48
0ffice supplles 0,20 0.20 0.20 0.20
General administrative |

expense 1.23 0.93 0.83 0.78

Total 40.12 30.60 26,6l 23.95
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I. Total Investments in Building and Bquipment

Plant Building Equipment Total

R (dollaxrs) (dollars) (dollars)
I 53300 , 107790 161090
Iz 61000 146320 207320

III 70100 168920 239020

v 72500 1922440 264,740
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