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CHAPTER I
INTRODUCT ION
PURPOSE OF THE STUDY

The primary purpose of this study was to analyze the opera@ioﬁs of
the Pure Milk Producers Association of Eastern Oklzhoma--a marketing
cooperative--from the standpoint of cost of operating the bulk milk
pickup service throughout the Tulsa milkshed,A>An effort has been made
to determine the costs of performing the specific functioms of bulk
milk assembly and then to discover metheds of reducing these costs,

Bulk milk pickup is one of the more recent technological develop-
ments in Oklahoma dairy marketing. Little is known about the costs
involved in the‘transporting of milk, the efficiencies of operation of
managerial decisions facing the haulers and handlers of milk. Hence,
the problem lies in finding just what the costs are and then how tov
reduce these costs,

The bulk pickup system potentially offers saving to both farmers
and ptocessors or distributors; hence, in‘the long=run, the system
offers potential savings to all consumers of milk, Farmers may benefit
primarily from lower transportation costs while processors and distrib-
utors get their milk at reduced receiving costs. Part of the savings
will eventuall? be passed on to the consumer, thus giving him a share
of the beneficial effects: of an improved milk marketing system.

In 1954, the Oklahoma Agricultural Experiment Station Dairy Depart-
ment, Stillwater, Oklahoma, conducted a study of the bulk milk pickup

1



system for one dairy farm. This study was primarily concerned with the
influence of the system on production-=that is, the influence on flavor,
weight accuracy, milk losses, and savings on labor.1

In the summer of 1956, Blakley, Boggs, and Rogers, two staff members
and a graduate assistant in the Department of Agricultural Economics at
Oklahoma State University, Stillwater, Oklahoma, conducted a study of
the system in the Oklahoma City Milkshed in cooperation with the Central
Oklahoma Milk Producers Association of Oklahoma City., This study was
concerned with the marketing phases of the bulk milk picLup system., It
was based on observations obtained on 44 route days taken from COMPA's
routes and from audit reports of the Association.2

Other than the Blakley, Boggs, and Rogers study, the marketing phases
of this system of milk marketing have been ignored in Oklahoma. However,
there have been numerous studies_.in other states which indicate decreased
costs resulting from the initiation of such a system. Baum and Paula3
noted this indication in their Washington State study as did Clark4 in

California, Though some of Clark’'s, Baum and Paul's, and Blakley, Boggs,

and Rogers' techniques will be of value, their actual findings will not

1Paul E. Johnson, Harold C, Olson, and Robert L, Von Guntem, A
Comparison of the Bulk and Can Systems for Handlig% Milk on Farms, Oklahoma

Agricultural Experiment Station, Bulletin No. B-436, August, 1954,

2I..eczn V. Blakley, Kenneth B. Boggs, and Walter Rogers, A Preliminary
Report on an Analysis of Bulk Milk Transportation Costs of the Central
Oklahoma Milk Producers Association, Departmental Report, Department of
Agricultural Economics, Oklahoma State University, Stillwater, Oklahoma,
January, 1958. =
3E. L. Baum and D, E, Pauls, A Comparative Analysis of Costs of Farm
Collection of Milk by Can and Tank in Western Weshington, 1952, Washington
Agricultural Experiment Station, Tecnnical Bulletin No. 10.

4D. A, Clark, Jr., A Comparative Analysis of Costs of Operating Milk
Collection Routes by Can and Tank in California, Giannini Foundation of
Agricultural Economics, Berkeley, California, Mimeo, Report 91, October, 1947.




apply directly to the Tulsa situation because of the differences in roads,
routing conditions, and farm sizes,

This study is limited to the northeastern Ok lahoma-southwestern
Missouri milk producing area and the Pure Milk Producers Association of
Eastern Oklahoma., For this reason, thalfindings of this study will be
applicable only to the plant included in the study, or to plants with
similar-circumztﬁnces in roads, routing, and production capacity of farms
with which these plants deal. Since the most logical method of conducting
such a study as this one is by use of questionnaires and schedules, the
a-ccuracy of the findings of this study will be limited to the accuracy
of the enumerators who completed the schedules,

In making a study such as this, a number of assumptions must be made.
The first assumption is the profit mptive--#ll milk marketers and processors
included in the study desire to maximize profits. In line with this it
must be assumed that all milk marketers and processors--namely the Pure
Milk Producers Association of Eﬁstern Oklahoma, Tulsa, Okiahoma-- are
willing (1) to make necessary changes in scales of plant to reach and
maintain an optimum scale of plant, (2) to make necessary routing changes,
and (3) to make necessary changes in personnel. Further, it was assumed
that prices for milk, labor, and transportation equipment and supplies
remained constant.

Three concepts have been set forth at this point-~the profit motive
which has already been defined, optimum scale of plant, and constant costs
of labor, transportation, and milk. "Constant costs" means simply that the

per unit price of these factors remains the same, Leftwich5 defines optimum

5R1chard H. Leftwich, The Price System and Resource Allocation,
Rinehart and Company, New York, 1955, p. 155.



scale of plant as the most efficient of all scales of plant which the firm
can build. The optimum scale of plant is the one in which the shorterun
average cost curve forms the minimum point of the lomg-rum average cost
curve, It can also be thought of as that scale of plant where a short-rumn
average cost curve is equal to the lomg-run average cost curve at the
minimum point of both curves,

The data used in this study have been collécted from the routing and
pickup practices, and time and motion studies of the individual drivers
operating the trucks which éick up the milk from producers in the Tulsa
milkshed., Since the Pure Milk Producers Association of Eastern Oklahoma
ie a cooperative association, it operates somewhat differently from a
private enteﬁprisew ‘The cooperative markets the milk and charges a per-
hundredweight tramsportation fee based on the distance a producer is
located from Tulsa. This fee is set up on five mile intervals to eliminate
discriminatory charges to producers as nearly as possible. These fees
the@retiéally cover the costs of operating the cooperative., Since the
objective of the cooperative is toc provide as inexpensive & marketing
service as possible, any surplus is redistributed to the participants
according to the volume of their production.

In this study, the problem was to provide a framework of data and
analytical techniques whereby firms engaged in bulk milk assembly opera=
tions can (1) evaluate the efficieﬁ@y of present operations, and (2)
devise a pricing procedure which is equitable among producers. To
accompliish this, several alternative methods of doing jobs will be
devised and time and expense of each will be calculated. With these as
guides, we can determine by comparison whether a phase of the bulk milk

assembly operation is efficient or not, and also which alternative might



be most efficient. The time spent at various phases of the jobs wés listed
on the‘forms included in Appendix A of this thesis.

From a series of the schedules plus plant audits, the cost per mile
or route by road class and condition, and the cost per producer can be
obtained, The method of doing this will be shown in the sections analyzing
time and costs. From this information it will be possible to determine the
criteria the Association may use in making decisions concerning the install-
ation of bulk tamks for various producers. If it costs more to allow a new
producer to participate in the bulk pickup system than this prodﬁcer“s
volume returns to the cooperative, then obviously, the cooperative could
not afford to imstall a bulk tank for this producer from the sténdpoint of

economic efficiency.



CHAPTER II
PROCEDURE

In making this study, data were collected from two sources. First,
cost information was secured from monthly audits of the Pure Milk
Producers Association of Eastern Oklahoma, Tulsa, Oklahoma. Second, data
providing for the allocation of these costs to specific functions performed
in bulk milk assembly were obtained from schedules from 14 route days on
a sample of routes of the Association. Two additional schedules were taken
on the Association routes in southwest Missouri in an effort to learn if
the waiting time of the tank transport which conveyed this milk back to

Tulsa might be reduced.
The Schedule Used

In gathering information for cost allocation, time and motion data
were obtained from a schedule patterned after the one used by Blakley,
Boggs, and Rogers in a similar study of the Oklahﬁma City Milkshed. The
first page of the schedule dealt with time spent on operations performed
by the drivers before leaving to make milk pickups along the route.
However, drivers in the Oklahoma City milkshed were required to perform
tasks not required of drivers in the Tulsa study. Of the operations
listed=-check instructions, check truck (oil, fuel, etc,), warm up truck,
truck to building, sterilize tank, hook up puﬁp, sterilize pump, get ice,
get supplies, and get sample bottles==Pure Milk Producers Association

drivers were required to perform four, These were check instructions
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check truck, warm up truck, and get sample bottles, In one and only one
obseyvation, the driver delivered supplies.

The second and third pages of the schedule dealt with overhead
driving, that is the driving from the plant to the first producer and
from the last producer back te the plant. Roads were classified first
according to type (paved, gravel, and dirt) then according to comdition
within each type (goed, fair, and poor). Determining if a road were paved,
gravel, or dirt was @ relatively simple process, but drawing the bounds
of "good", "fair", or “poor" condition proved to be somewhat more of a
problem. This depended entirely upon the enumerator, It is doubtful
that there would be difficulty in distinguishing between “good" and "poor™
condition, but the line between a high “fair" and a low "good" or batween
a low "fair” and a high "poor" road condition was difficult to determine.
These pages listed mileage and time spent in driving this mileage on each
of the nine rcad classifications.

For each of the producer stops, a sheet such as page 4 was filled out,
This sheet included time of travel, road type, and mileage between the
preceding producer and the producer whose name appeared at the top of the
sheet. The second portion of this she@ﬁrdealt with time spent in the
various coperations at the barn. These were as follows:

1. Hooking up hose and cord

2. Writing ticket

3. Weighing milk

4., Agitating milk

5. Taking Sémple

6. Pumping



7. Putting up hese and cord

8. Washing tank

Hooking Up Hose and Cord

The hose and co?d were enclosed in a compartment at the rear of the
truck. It was necessary for the dfiver to open this compartment, take the
hose out and comnect it with a valve located at the end of the bulk tank.
The cord was on a spring-operated reel and had to be unreeled, the ieel

locked, and the cord plugged inte an electric outlet in the barn.

Writing Ticket and Weighing Milk

Each producer was assigned a permit number. The driver was required
to write out a ticket in quadruplicate on which this number, the weight
of milk, and the temperature of the milk appeared. The milk was weighed
by a calibrating device on which each sixteenth or thirty-second of an
inch was the equivalent of some poundage of milk., The calibrating stick
was washed with hot water to give an accurate milk reading (butterfat
might "crawl"” up on a cold stick) and then the hot stick was set into
position im the tank, removed from the tamk, and the calibration noted on

the ticket. Milk poundage was taken from a chart provided with the tank.

Agitating Milk

It was necessary for the drivers to agitate the milk about a minute
and a half before taking a sample. Since cream will rise and milk is
sold on basis of buéterfat content, "unagitated mifk may give a deceiving

test. Upon occasion the agitator would be operating when the truck

arrived and the driver had to wait for the milk to settle before célibration.



Sampling

A sample of milk for testing was taken from each tank since butterfat
content is one basis for pricing milk. Bacteria counts were also taken
from this sample. The driver had a very smail dipper with an approximate
capacity of one tablespoon. Three dippers of milk were taken from
different areas of the tamk, poured into a 1/2 cup bottle, and the bottle
placed in a rack next to the cord in the compartment of the truck.
Pumping

Pumping was the only variable operation consistently perfofged at the
farm. Logically, the length of time spent in pumping depends on the volume
of milk. Pumping was started by throwing a switch in the barn, or upon

occasion, plugging the cord into an electric outlet was delayed until the

driver was prepared to begin pumping.

Putting Up Hose and Cord

When pumping was completed the driver unhooked the hose from the tank
and returned it to the truck. Then he unhooked the cord and released the
lock on the reel. The cord was automatically reeled back into the rear
compartment, The driver then closed and latched the doors enclosing the

compartment and returned to the barn to wash the tank,

Washing Tank

Drivers ordinarily washed the tank when the milk had been completely
pumped out, though occasionally the producer performed this operation.
This was to prevent milk from drying on the sides of the tank and forming
"milkstone" deposits,

The various operations @t the barn might be performed in any of

several orders, and some operations might be performed simultaneously.
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Most drivers took the sample and wrote the ticket while the milk was being
pumped into the truck, Some hooked up the hose and coxd before wéighing

the milk, others after weighing. Some washed the tank before putting up

the hose and cérd, and others afterward. OQutside influences might change
any driver’s order of performing the various operations at the'farmﬁ*‘ Also,
farm stoé time might be increased by these outside influences. For example,
a producer who was tardy in milking could add considerable time to the farm
stop since the driver would be forced to wait until milking was completed,
Or a producer who was present at the barn would increase farm stop time by
visiting with the driver,

In the use of Association audit reports for figuring cost data, the
entire year of 1957 was first used. But due to the rapid growth and
expansion of the Association, the month of March, 1958, was more nearly
degcriptive of the present situation. For this reason March data were used
as a basis of determining costs of bulk milk assembly. Also; it was pos¥
sible to get a more complete break down of costs im March than for the
preceding periods, In parts of the analysis, certain costs which are
generally considered variable were defined as fixed costs since they did
not vafy with road classes and conditions. In other sections these costs
were treated in the usual context of variable cost classifications.

Throughout this study, an attempt has been made to allocate ceosts to
the time spent in various functions. Since all labor costs were on a fixed
salary basis, this has been d@neV@n an arbitrary basis of the number of

routes per month multiplied by the average time per route observed inm the

*If the agitator were running when the truck arrived the oxder
probably would be (a) take sample (b) hook up hose and cord (e¢) wait for
milk to settle (d) weigh milk (e) begin pumping and write ticket (f) put
up hose and cord (g) wash tank.
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sample, When this figure was divided into the Qages paid to drivers in
this period an hourly rate of $l.78 or 2.98 cents per minute was obtained.
Other labor expense was figured on the basis of driver time, except for
mechanic 1abor which has been treated as a fixed truck cost,

Some of the cost analysis procedure may seem Somewhat unorthodox to
the economically sophisticated reader, bu; since costs have been allocated
on basis of road types and conditions in certain sections, scme costs which
are normally considered variable with respect to a given time pgriod (e.g.
utilities) were treated as fixed costs since they were unaffected by road

conditions. .



CHAPTER III
TYPES OF ROUTES

The milk routes involved in this study were divided inte two categeries,
(1) those Wiéh mid-route pump-off stops and (2) those without such stops.
The group with pump-off stops were further divided into two sub=categories:
(1) those routes which were split into two portioms by a pump-off stop at
a distributor and (2) those which were split into two portions by a pump-
off stop at some point along the route. In both cases, the route was
continued and another load was obtained. The last load was returned to the
Pure Milk Producers Association plant or to distributers in the Tulsa area.

Routes split into two portions by & pump-off stop at a distributor
c;ﬁsisted primarily of stops at fairly large local producers. These routes
originated in Tulsa, made a loop in the area on one side of Tulsa, and
then returned to the city to unload at a distributor’s plant (Figure 1).
In every route observation, this distributer was Hawks Dairy; however,
plant records show that deliveries were made to Epler, Glenclift, and
other distributors in the Tulsa area. From the distributer, a lcop was
made in another direction from Tulsa and the milk was returped to the
Association headquarter& or pogsibly to a distributor, Actually, this
split pump-off" type route might be considered as two shert routes com-
pleted during the same day.

The “enroute pump-off" routes were organized in such a manner that
the times spent by the drivers were approximately equalized., Figure 2

illustrates the route driver left the plant at approximately 5:30 a.m.
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Figure 1

"Split-Pump-0Off" Type Route Observed in the Bulk Milk Assembly
Operations of the Pure Milk Producers Assoclation
of Eastern Oklahoma; 1958

aPlant—-l’ure Milk Producers Association
of Eastern Okiahoma,

bLucal Distributor Pump-off

0]
l&Numerala refer to sequence of

producer stops.

Paved

Gravel

Dirt

Rosd Type
and Conditi

on
Good

Fair
Poor
Good
Fair
Poor
Good
Fair

Poor
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Figure 2

"Enroute Pump-off" Type Route Observed in the Bulk Milk Assembly
Operations of the Pure Milk Producers Association
of Eastern Cklahoma; 1958

Pumg-off #1
Sengca, Missouri

Pump-off #

Chelsea, Oklahdg Road Type

and Condition
Good

Paved

3
Q«\\\\\w.’ﬁ

:
6 (]

Gravel

Dirt

aPlant--Pure Milk Producers Assoclation
of Eastern Oklahoms

bLocal Distributor Pump-off

1-7
Numbers refer to sequence of producer stops.
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to begin picking up milk along his route. The driver of the transport made
| his departure some thrée hoﬁfs later, drove'to Seneca, Missouri, where he
met the driver of a bulk milk roﬁte covering southwest Missouri to load
17,000 to 20,000 pounds of milkvwhich héd-been.colle@ted along the Missouri
touteo The transpert then returned to some predesigmated point along the
route-=ip most cases, Chelsea, Oklahomavcéto meet the driver of the route
which erigimated im Tulsa. Milk collected on the first half of that route
was pumped into the tramspert. After léading, the driver of the transport
‘and the route driver ekcﬁaﬁged trucks. Thé roﬁte drivez returned the
transport teo the Tulsa plant and the transport driver made the last half
of tﬁe stops albng the route énd returned‘té the plant. In this maoner, the
gimeKSPent on'the route was approximately_aqﬁalized among drive;is° Figure
2 illustrates the route‘drivenvby.theidriver>Wh@ gtarted his day on the
transport.

| The non-pump-0£f r@utes Were gimilar ﬁo‘one=half of ‘thosexsroutes split
by tﬁé>Tulsa pump-0ff discu@sed-ébgveﬁ Ofiginating and terminating at the
Association headquarters§.tﬁavelrwas compl@ted @g one large loop in one
direction‘ﬁr@m Tulsa (Figure 3). The.distﬁibutOrs to which they delivered
may have been any of Severél commercial distributmrs in Tulsa, or the milk
may havé been returned to the Assgciati@n-héadquérters to be diverted to
dairy processing plants outside th@:Tulga‘ar@ao |

Two additional schedules were taken on the Asgoqiati@n routes in

southwest Mi@@@uri in an effort to 1earnvif the waiting time of the tamk
transport which conveyed this milk back to Tulsa might be reduced, Such a:
reduction would re&uce substamtially the waiting time required for a sécond

“enroute pump-off" at some point between Tulsa and Seneca, Missouri, om the



Figure 3

"Non-Pump-off'" Type Route Observed in the Bulk Milk Assembly
Operations of the Pure Milk Producers Association
of Eastern Oklahoma; 1958

Road Type
and Condition

Paved
Gravel
®piant--Pure Milk Producers Association of Eastern Cklahoma
Local Distributor Pump-off
'1b;1Numerals refer to sequeﬁce of producer stops. Dirt

91
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tanker return trip to Tulsa. While the study was in process, however,
the Association made routing éhamges which eliminat@d most of the waiting
time for the secondl"enr@uté pumém@ff“vrouteo The greatest reduction of
waiting time for the tamker would haQe,oc@urred had the Association sent
a larger ténk to run the southwest Missouri routes., The tank operating in
the area was not large enough to hold all the milk and‘it was necessary
for the driver of this route to bring im a full tank then return to his
r@uté and pick up amother pr@duce:“s nilk--a procedure requiring approxi-
mately 40 minuteSwwtheﬁ return to the pump-off location to pump his load
into the tanker. All in all, this procedure added about 48 minutes to tﬁe
waitihg time of the tamker.
The tank tramsport rum to Missouri was discontinued in April, 1958,
After this time, the driver of the southwest Missouri routes completed
his route--using a larger tank leased from the Assoclation--and then
ﬁransported this milk to Tulsa im his own truck. Wholesale changes in
the routing end route @per@tion have rendered the entiﬁe routing procedure
virtually unré@@gﬁizabl@: from the information gathered during the sample
peri@do' However, the stu@y still has comsiderable value from the point of
cost allocation and time required in this cperation. |
While the bulk pieckup @p@i&ti@n itself has changed, ﬁhe marketing
‘ costs for producers remained approximately the same and the overall

picture was not greatly changed.

Route Léngths

From the route observations, am overall average route concept was
derived. This route would have either nine or ten stops and would be 175.2
miles in length., Figure 4 shows this overall average route with nine

producer stops, and with a pump-off stop.



Figure 4

Over-all Average Route Derived from Observations
Bulk Milk Assembly Operations of the Pure Milk
Assoclation of Eastern Oklahoma; 1958
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An overall average route concept is misleading in the case of the Pure
" Milk Producers Association because df the great diversity between routes-
in the number of pr©ddcars, length of route, and volume of milk. . This

Vdiversity,is illustrated by‘the variation in-average length as follows:

Route Type ' Length
: C {(Miles)
- Overall Average , 175.20
"Split Pump-off" 142, 17
"Enroute Pump-off" 197.28
Non=Pump-off 178,60

These data imply that the nom-pump-off route is the avéragé: This
is not the case since there were three pump-off routes to each non-pump=

off route.



CHAPTER IV
ANALYSIS OF TIMES

- The total time drivers spent on bulk pickup routes was dividedbinto

- sixfpartg. These were as follows:

(491)\ T = Tl 4+ T@ 3
Where T is total time

+ T, % TQ 4 15 f Té

—

T, is the time spent at As@@ciation headquarterl bef@re departure to
rin route,

i T2 is the dri?;ng ﬁimeo
- Tg_is the time spent at farm stops.
» Tgbis the ;ime é}enﬁ at lunch and coffee, waiting; etc.
E§ is tﬁe time sp@nt at pump-off st@péo |
:'Té is the time speﬁt durimgvme@hanical difficulties and troﬁblé.
T;@e Spent at Elant

' Th@ average tim@ spent by drivera pr@para@ory to runnLng the bulk milk”
" routes (T ) was estimated to be 13.2 minutes per route, This included N
checking th@ @11 and tlre$9 pickimg up sample bottle@ and tha tackograph
card (a tackograph is a device whieh‘re@©rds rate @f speed, mileagg,;gn;ddw
stop timé él@mg tﬁe'r@ute) and @he@kimé iﬁstr@@tions The sample 5§ttieé
and ta@k@gr&ph cards were l@@@ted im the txu@k office of the Assgclatiom
- building. Driver im@tru@ﬁl@ns were p@s@@d on & blackboard im this samev

office, These imstructions stated which driver W@uld drive which route,

end which truck end tank would be used in the process .

20



Driving Time

Drivzng time per mile varied, as would bé expected, with typeavand
@onditions of roads traveled Roads were classed as paved, gravel, or
dirt. Any of,these clas&es might be in’gny of three conditionsqmgoqd,
fair, or poor. The class of road was, of @@ursé, easy to determine, but
the line between good and fair @r‘fair and poor condition is broad.
.Hénce, the condition listed was in’some cases quit@ subjective and dependent
upon the enumerator. |

In the.Tulsa milk@héd* éb@ut 79 percent of all r@ads‘traveled was .
@lasaified as paved highway with about 60 percent om good highway, . 16
percent on fair highway amd-Blper@ent on poor highway (Table I). Some 18
‘percént'df‘r@ade was classed as gravel with 4‘per¢@nt gréuped ésfgo@d,
- 8 percent as fair and 6 pemcent as‘powr gravel, Only 3 p@r@entvaf,ail
roads‘was élassed as d.irtc @n@=half of @ne‘perc@ﬁt was classified as
g@od dlrt, about one. and om@mhalf percemt as fair and one percént as p@or
‘dirt road. Baaed on the average speed for each" r@ad type and condition
the ﬁoll@wing formula @ummariZ@B the time required t@ travel a given number "
- of miles (Tg) with vari@us percemtages of roads of each specified type (R),
and condition {C): ‘ |
$+ 2,15 R183 +.2.10. REGL + 2 16 R GE :

32%4273303]

(4.2) T, ‘L} 48 R,G, + 1.39 Rl 2

%4@81{26334%27(61{

In this formula,

£y + 24T R

= distanece in miles
Lo

It

R.C p@t@@nt@gé‘@f roads classified as good highway
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R,%

R1©3

i

percentage of r@adsv@la@sifie@ as fair highway

percentage of roads classified as poor highway

il



TOTAL MILES AND MINUTES PER MILE FROM A SAMPLE OF ROADS TRAVELED
ON BULK MILK ROUTES, CLASSIFIED BY TYPE OF RCAD AND CONDILTION
OF ROAD, PURE MILK PRODUCERS ASSOCIATION OF EASTERN

TABLE I

OKLAHOMA, 1958

22

Road Class

27.5

Percent of Minutes
and Condition Miles Total per Mile
Paved 2,394,9 78.69 1.485

Good 1,817.6 59,72 1.476
Fair 479 .9 15.77 1.385
Poor 97.4 3.20 2,147
Gravel 558.1 18,34 2,818
Good 120.8 3.97 2,098
. Pair 242,1 7.95 2,161
Poor 195.2 - 6.41 4,079
_ Dirt 90.5 2,97 3,060
Good | 14.0 | 46 20757%
Fair 49.0 1.61 2.465
Poor 90 4,273

tion were considered unrelisble for reporting.

Source: Computed from survey date @btaim@d_fr@m_Pute Milk Producers
Association of Esstern Oklahoma, December 31, 1957 through
February 1, 1958.

- Observations based on less than 25 miles for each road classifica-
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RQCL percentage of roads classified as good gravel

Dﬂ

2%
R Cq

RBGl

R,C, = percentage of roads classified as fair gravel

]

percentage of roads classified as poor gravel

percentage of roads classified as good dirt

I

R3@2 = percentage of roads classified as fair dirt

R363 = percentage of roads claSSified as poor dirt

An exsmple might be of aid in the interpretéﬁion of this formula,
1£ tﬁére were a route--gay 100 miles in lemgth--driven only on good
highway, the driving time would be 148 ﬁinute@ or two hours and 28 minutes.
The driving time for combinations of road types or conditioms would be
calculated from data included in the formula, For example, consider a
route which consisted of one-half good highway and @n@=half good gravel
roads., With half of all roads traveled @laséed as good highway, a net.of
approximately .74 minutes would be required to travel the good highway
part of an average mil@(:l°48 {.50) = a?gj»o A like calculation for the
gravel portion of this mile would give 1.05 mimutes'E?OlO {.50) = l.O?j‘o
The driving time for am average mile is obtained by suﬁmimg the parts to
get a total @f 1.79 minutes required to drive an average mile. This is
a weighted average number of minutes per mile, For the hypotheti@al 100
mile route, the drivimg time would be 179 minutes or one minute less than
three hours. This same pr@@eduxe is applicable to all roads and conditions
in determining driving times on typical routes. For the routes in the
sample period in early 1958, the time totaled apprmgimately 311;7 minutes
or about 5 1/4 hours to drive an average route distance of 175.2 miles,

There were a number of outside factors which night affect time spent

in driving. Poor farm driveways were respomsible for delays im bad weather.
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On one route which was observed three times, the truck was stuck in one
particular drive three times. Other factors included bad bridges and

narrow gates,

Farm Stops

A detailed analysis was made of times devoted to variocus functions
perﬁormed by drivers at the farm stops. The procedures followed by the
drivers in pérﬁ@rming the various functioﬁs were standardized but actual
times varied from driver to driver.

Regaxdless of order for the @verali fixed operations, no sigrificant
statiétical differences between drivers were foumd., One driver might be
more efficient in some phase such as weighing while amother saved time in
sampling., When the data were poeoled for all drivers, a regression was
co@puted between time at the barn and the vglume of milk pumped. Jlnfahis
an;lysis, an‘approximate 5.969 minutes were used in performing thé
- fixed operatioms and .205 minutes were required for pumping each hundred-
weight of milk., The £ixed functioms included hooking and unhooking,
calibration, sampling, writing the ticket, washing the tank and other
functions.

On the basis of these data, the Eérmula for time at the farm (TB) is:
(4.3) I;=m (5.969) + 0.205X

where X is hundredweight of milk picked wp

n is number of stops per route
For a thousand pound pickup, the total time would be about eight’minutes
E5°969 + 0.205 (lO)»g 7€96§] . If there were tem producere on this route,

the total times at farms for this route would be 80 minutes or 1 1/3 hours.
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Studies of these operations in other milksheds indicate a slightly
different time scale. Cowden of the Farmer Cooperative Service estimated
6.8 minutes for the fixed operatioms and 0.35 minutes_per 100 pounds of
milk pumped, based @ﬁ observations from two routescé For a 1,000 pound
pickup, these estimates would indicate a total time at the farm of about
.10.3 minutes--almost 25 percent higher than in the Tulsa milkshed for the
same volume. |

Blakley, Rogers and Boggs of the Department of Agricultural.Economi@s
at Oklshoma State University, Stillwater, Oklahoma, inm their study of
similar operatiomns im the Oklahema City, Oklahoma, milkshed obtained
estimates of 7.5 minutes for the fixed operations and 0.214 minutes per
hundredweight of milk pumped, based on 570 observations from 14 routes°7
For a 1,000 pound pickup, these estimates indicate a total time at the
farm of about 9.6 minutes--gtill somewhat higher than the estimates
obtained in the Tulsa milkshed,

During the sample period of late 1957 amd early 1958, there were ten
producers on the average route of 175.2 miles in the Tulsa wmilkshed. The
average volume for each producer (1,976 pounds per pickup) was used with
the formula above to compute the time per stop of 10.02 minutes. The times
per stop were added to obtain 100.2 minutes spent at farm stops on the

average route,

OJ@Seph H. Cowden, Farm-to-Plant Bulk apd Can Milk Hauling Costs,
Farmer Cocperative Service Report 18, U. 8. Departwment of Agriculture,
Washington 25, D. C., Maxch, 1956. 1 -

YLe@ V. Blakley, Kenneth B. Boggs, and Walter Rogers, A Preliminary
Report on an Analysis of Bulk Milk Tramgportation Costs of the Cemtral
Oklaboma Milk Producers Association, Departmental Report, Department of
Agricultural Economics, Oklahoma State University, Stillwater, Oklahoma,
January, 1958.
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Time Spént at Lunch, Coffee, Waiting, etc.

_’ Some drivers stopped for meals, and almost without exception for an
early morming coffee break. - With gsome particular trucks, it waé\mecessary
to re-fuel at some point along the route; however, this occurred im/few
enough instances that the time spent in this operation has been incorpor-
ated with time spent at lunéh, coffee breakg, and in visitiﬁg with
producers--as was occasionally the case. In the sample of routes, am
gverage of 24.2 minutes was spent in these ways.

Along most x@ﬁtes, 8 mid-route pump-off was observed. Alsoc, on most
routes the last load esach day was delivered to a re@eiving plant. Many
times, it was necessary to wait either for the transport tanker imto which
the load was pumped, or for the receiving plant to make arrangements to
accommodate the milk. The average waiting time on all routes was 27.0
minutes. This varied greatly between routes, primarily because of
inadequate facilities &t some receiving plants.

The combined lunch-eoffee time, and the waiting time (T&) averaged

51.2 minutes,

Pump-off Time

Ordinarily, alomg any route, there were from one to ﬁhr@e pump=off
étopso On those routes designated as‘"m@M°pumpcoff"; there was only one
stop at the end of sach route to deliver the milk to a receivimg plant
somewhere in the city of Tulsa. On the "enroute pump-off"” routes, there
were either two or three mepa@ffS, depending on the final destination of
the milk amd on which part of the route the enumerator was riding. For

exsmple, if he were riding the transport in the begimming, he would
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observe a pump-off in Seneca, Missouri, ancother in Chelsea, Oklahoma==
where he would change trucks--and possibly a third whem the route truck
returned to Tulsa to unload at a commercial dairy or receiving station,

Cn the other hand, if the enumerator were to begin the day on a route
truck, he would observe & pump-off at Chelsea, where he would change
trucks, return to Tulsa with the tramsport and possibly enumerate a second
pump-0off. Generally, however, the tramnsport did not unload in Tulsa since
this milk.usually was diverted to other markets., In the ”mida:aute pump-
off" routes--those which were split by a pump-off stop at a dairy process=
ing plant in Tulsa-~-the enumerator would observe two pump-offsg, onme in the
middle and ome at the end of the route.

The average time spent on all routes in unloading and loading milk
<T5) wag 52,9 minutes per route, Actually, there was considerable varia-
tion between routes since some r@uﬁeg unloaded three times and some only
once, Alsoc responsible for some of the variation were the different tank
sizes which allowed different sizes of loads and the different pump sizes

which moved milk at different speeds,.

Mechanical Difficulties and Trouble

Along any bulk milk route which requires travel om country roads,
there will be stoppages resulting from tire trouble, moter trouble, or
bad roads. From @bseﬁvati@ns in the Tuléa milkshed, estimates of these
stoppages were obtained, Some things listed under this heading were tire
changes, difficulty in starting truck, brake trouble, and trucks being
stuck on wet, muddy voads. The average time spent in stoppages of various
sorts <T@> was 33,1 minutes éer route,

An average route of the Pure Milk Producers Associstion comsisted of

the times in the sample period of late 1957 and early 1958 shown in Table II.



TABLE 1II

DISTRIBUTION OF.TIME SPENT ON AN AVERAGE ROUTE, PURE MILK
PRODUCERS ASSCCIATION OF EASTERN OKLAHOMA; 1958

Time . Minutes Fercent of

Total Time

Tl (time at plant) ' 13.2 | 2.34
T, {driving) | 311.7 55,43
T3 {farm stops) 1006.2 17.82
T, (lunch, coffee, etc.) . 51.2 9.11
T, (pump-off) 52.9 9.41
I6 (trouble) 33.1 5.89

Total . 562.3 minutes or 9.37 100.00

hours* (9 hours,
22 minutes)

* ) - . } .
Overall observed average time was 555 minutes (9.25 hours). The
seven minute discrepancy is due to rounding errors in the various parts.

Source: Computed from survey data obtaimed from Pure Milk Producers
Association of Easterm Oklahoma, December 31, 1957 through
February 1, 1958.



CHAPTER V
COST ANALYSIS

Labor costs, truck and tamk costs, and other costs, such as equip-.
nent and overhead costs, comstituted the major cost items in bulk wmilk
pickup operations. Some of these costs varied directly with use and
were defined as variable costs, Others did not vary with use and were

defined as fixed costs.
Labor Costs

Labor costs were broken down into three major categories; (1) d;iver
labor, (2) mechanic labor, and (3) overhead. All of these catégéries
may be deéim@d as fixed on a monthly basis with the exception of a
mechanic's helper--if one is used--who is paid by the hour. According
to the company records, fundé paid out to mechanic's helpers amounted to
less than $100 for the prec@diﬁg year,

Driver labor cost must be treated as a fixed cost with respect to
operations performed within a period of ome month. Drivers started at
$300 per momth with a $25 raise the first month. The following two moenths,
drivers received §12.50 raises whereupon their salaries were fixed at
$350 per month., In the sample month, drivers were paid $3,620.50 for
driving 36,510 miles and payroll taxes amcunted to $8l.§00 Total

payroll tax and driver salaries amounted to $3,702,00, which was eguivalent

to a per-mile rate of 10.1397 cents,

29



30

However, the Association truck and tank expenses as well as miles
driven were not all derived from route traffic. About 11,900 oﬁithe
36,510 miles driven in March were driven in milk diversion operations
which left 24,610 miles driven on bulk milk routes. Based on the propor-
tion of miles classified as route miles, route drivers were paid $2,492.37
(including payroll tax), Using this more realistic concept of route costs,
the per-mile rate would be equivalent to 10,127 cents.

Comsidering driver salaries variable, total variable costs associated
with labor was estimated at $3702,00 (Table III). The route share of these
costs shown in the right column was $2,492,37,

The sample revealed that the average route length was 175.2 miles and
the average time required to drive this mileage was 9 hours and 15 minutes
or 9.25 hours. The total route mileage driven in March was 24,610 miles
or 150.74 routes. Based on average time for the average route, March
route driving required 1,394.35 hours., Since route drivers were paid
$2,492,37 during March for 1,394.35 hours, this would give an hourly rate
of $1.78747 or 2,98 cents per minute.

There were certain expenses connected with driving which were variable
in a general economic sense, These were driver expense and driver uniform
rental. Driver expense--expenses incurred while om the road, including
telephone, tire repair, and in cases of long-range milk diversion, meals
and lodging--amounted to $98.08. The Association rented uniforms for the
drivers from & f£irm specializing irn this service, This cost amounted to
$142,10, These items, while variable in an economic sense, were fixed with
road classification. Hence, they have been treated as fixed costs in this

analysis.
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TABLE 11X

DRIVER LABOR COSTS, PURE MILK PRODUCERS ASSOCIATION OF
- .EASTERN OKLAHOMA; MARCH, 1958

Total Costs " Route Costs
(36,510 miles) (24,610 miles)
Costs Variable with
road classification
Drivers' Salaries $3,620,50 $2,437.50
Payrdll Taxes 81.50 54,87
Total , $3,702.00 $2,492,37
Costs Fixed with
road classification
Coveralls and Laundry’ $ 142.10 §  95.78
Driver Expemsel 98,08 66,11
Total 8§ 240,18 $ 161.89

Total Labor Costs $3,942,18 $2,654.26

LIhese items may be classified as variable costs for some analyses,
These items totaled $240,18 in March, 1958,

Source: Audit Report for month of March, 1958, Pure Milk Producers
Asgociation of Eastern Oklahoma.
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Total variable costs associated with labor and fixed with road
classification were estimated at $240,18, This was the total of driver
expense and uniforms., Thusg total fixed labor cests asssociated with routes
was $161.89 (right column, Table IIL).

Route labor operations were considered to fall into three separate
categories. These were (i) the fixed operations of running the route,

(2) driving operations, and (3) operatioms performed at farm stops.

Fixed Gpérati@n@

Fixed operatioms of running the route included such things as (a)
time spent at the plant before departure (Tl); (b) time spent at lungh,
coffee, waiting, etc., (T4>5 (c) pump-off time (Tﬁ); and (d) time épent
in mechanical difficulties amd trouble (T6)u The values for time spent
in the fixed operations om the average route, summarized from Table II,
are as follows:

Operation ‘ Minutes
Tl (time at plant) 13.2

T4 {lunch, coffee, waiting, etec) 51.2

T5 (pump-0f£f) 52,9
Té‘(trouble) 33.1
Total 150.4

With & per-minute labor charge of 2,98 cents, these fizxed operations omn
the average route would cost $4.48, and would represemt about 27 percent
of the total time. Total route labor cost smounted to $2,492.37 during
March, Assumimg that the averag@‘r@ut@ was representative of all routes,
the cost of fixed labor operations was responsible for about 27 percent

of the total route labor cost or for $672,94 durimg March,
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Priving Operations

Driving operatioms imecluded all driving (Tg) from the time the truck
left the plant until its returm, Table II listed 311.7 minutes in driving
the average route of 175.2 miles, With a per-minute labor charge of 2.98
cents, labor cost of drivimg the average route amounted to $9.29, and
represented sbout 55 percent of total time spent on the average route.
Labor cost of the route driving operation during March was assumed to be
approximately 55 percemt of the total route labor cost of $2,492,37 or

$1,370.80.

Farm Stop Operations
Farm stop operatioms included all operatioms perfermed at the farm stopso'
Table II listed 100.2 minm@es spent at farm stops (T3) on the average
route of 175.2 miles with ten stops., This accounted for about 18 percent
of total time on the average route, The per-minute labor charge of 2.98
cents gives us a cost of $2.99 for labor at farm stops. The March labor
cost for these operations was assumed to be $448.63 or approximately 18

percent of the March total for route labor,

S e . Truck and Tank Costs

Truck and tank coste formed the bu;k of variable costs and certainly
the major equipment costs. For purposes of this analysis, the deprecia-
tion on trucks and tamks was considered variable., The Association depre-
ciated road equipment at the rate of three cents per mile, and this
assumption has been adopted for this study. Certainly, the depreciation
costs of trucks will vary with mileage, road type and condition, Tanks

were depreciated on the basis of a ten year life spamn with ten percent
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sélvage value, In the sam@le month of March, 1958, total truck and tank
depreciation amounted to $1,621,98--81,095,30 for trucks and $526,.68 for
tanks. Total depreciation chargeable to bulk milk routes was $1,093.31
(Table 1V).

In the sample month, truck and tank operation and maintenance
am@untéd to $1,905.96, of which $738.25 was attributed to mechanic's
labor and payroll tax, leaving $1,167.71 which may be considered as
variable costs.

Fuel costs were $2,161,30, and the amount paid out for tires and
tubes was $165,30., However, variable costs for tires and tubes was un-
usually low durimg March, so the 1957 monthly average of $402.63 was
used in the analysis. ©0il and lubrication costs amounted to $100.14.

On the routes that cover the area around Seneca, Missouri, drivers
were instructed to use the Will Rogers Turmpike between Tulsa and Missouri,
Cost of driving on the turnpike during ﬁar@h amounted to $101.45,

The total variabie cost attributed to the truck and tank portion of
the Pure Milk Producers Associastion bulk milk pickup operation during
March amounted to $5,555.21, This amount was not all attributable to
route costs, however. In the fight column of Table IV, route cd&ts have
been computed on the basis of the per@@ﬁt of total mileage reflected by
route drivimg.

Fixed costs associated with trucks and tanks weré a little over one=
third as much as variable costs and are shown in Table V. As menéioned
above, there was a fixed mechanic’s salary of $738.25 monthly. Monthly
cost of insurance was $601.72 and monthly cost of licenses was $392.07.
Monthly Federal and State highway use tax were $37.50 and $16.67,

regpectively. Depreciation on LP gas equipment was $4§°720



35

- TABLE IV

TRUCK AND TANK COSTS VARIABLE WITH ROAD CLASSIFICATION, PURE MILK
PRODUCERS ASSOCIATION.OF EASTERN OKLAHOMA; MARCH, 1958

Cost
Item Total Truck Cost Route Cost
(36,510 miles) (24,610 miles)
March, 1958, Actual Costs '
Truck and Tank O.eration
and Maintenance $1,167.71 $ 787.11
LP Gas 1,147.81 773.69
Gasoline 1,013.49 683.15
0il and Lubrication 100, 14 67.50
%
Tires and Tubes 402.63 271.40
ok
Turnpike 101.45 101.45
Total $3,933.23 $2,684.31
March, 1958, Depreciatiomn Costs
Assumed to Vary with Road Conditions
Trucks | $1,095.30 $ 738.30
Tanks 526,68 355.01
Total $1,621.98 $1,093.31
Total of Actual Plus .
Depreciation $5,555.21 $3,777.62

%

Expenditures for tires and tubes were deceivingly low ($165.30) during
March. For this reasom, the 1957 monthly average of $402.63 was used in
the analysis.

%
This item is solely a route cost. For this reason there is no
reduction,

Source: Audit report of Pure Milk Producers Association of Eastern
Oklahowa, March, 1958,
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TABLE V

TRUCK AND TANK COSTS FIXED WITH ROAD CLASSIFICATION, PURE MILK
PRODUCERS ASSOCIATION OF EASTERN OKLAHOMA; MARCH; 1958

Item Total Truck Costs Route Costs
(36,510 miles) {24,610 miles)
Mechanic Salary $ 738.25 $ 497.62
Truck and Tank Insurance 601,72 405,60
Truck and Tank Licenses 392,07 264,28
Federal Highway Use Tax 37.50 25.27
State Highway Use Tax 16,67 11.24
. %
Interest 250,37 168 .76
LP Gas Equipment Depreciation 48 .72 32.84
Total : $2;085.30 $1,405.62

- » .
Interest is imputed from percent of total major investment that

cost of trucks and tamks and LP gas equipment represent, This percent of
total monthly interest paid is assumed to be the interest paid on these
items,

Source: Audit report of Pure Milk Producers Association of Eastern Oklshoma,
March, 1958,
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Interest on items included in fixed costs was imputed on the basis
that total major investment was $327,610.89. Truck and tank cost and the
cost of the LP gas equipment wasv40,32 percent of this amount or $132,092.71."
Total interest paid anmually amounted to $7,451.40 (a total primeciple 6f
$173,499.19 and an average rate of 4.3 percent). Aboué 40 percent of
$?,451°40 amounted to $3,004,40 whighuwas assumed to be the annual
interest paid on the truck and tank portion of the operation. The
monthly interest would be 1/12 of this or $250.37. |

Total monthly fixed cost attributed te the truck and tank portion of
Pure>Milk Producers Association’s bulk milk pickup operation was estimated
at $2;085°30. Like variable truck costs, fixed truck costs have been
reduced with respect to the percentage of total mileage represented by
route driving in Table V, Total fixed cost for routes amounted to

$1,405,62,
Other Costs

All other costs were fixed with road classification and condition
{Table VI). However, there were a few cests in this classification which
were variable in an economic gsense, These included office supplies and
utilities. In March, 1958, office supplies amounted to $160.77 and the
total utility bill was $353.97. It has been assumed that 1/3 of utility
costs were chargeable to other departments, leaving 2/3 ($235.98) of the
total to vary with bulk milk assembly cperations, but fixzed with respect
to roads, - One=half of total office supplies were assumed to be costs of
bulk milk assembly or $80.39. The total of these "pseudo-fixed" costs

attributed to the other cost classification amcunted to $316.37.
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TABLE VI

OTHER COSIS FIXED WITH ROAD CLASSIFICATION, PURE MILK PRODUCERS
ASSOCTIATION OF EASTERN -OKLAHOMA; MARCH, 1958

Item o ' Total Truck Cost Route Cost
(36,510 miles) (24,610 miles)
‘Building Depreciation $ 68.39 $ 46,10
Boiler Depreciation 4,58 3.08
Furniture and Fixtures Depreciatiom 9.23 6.22
Machinery and Equipment Depreciation 3.27 2,20
Land Improvements Depreciation 17.16 11.57:
Interest 45,08" 3.3
Office Overhead 797.12 797.12""
Office Supplies® 119.26 80,39
Utilities (2/3)" © 235.98 159.06
Total $1,300.07 $1,136.14

*lnterest was imputed from percenmt of total investment represented by
cost of buildings, machinery and equipment, boiler, furniture amd fixtures,
and land improvement, This percent of total monthly interest was assumed
to be the interest paid omn these items.

ok
Office overhead here has been computed with respect to routes,
Hence, there was no reduction,

lThese items may be considered variable in the gemeral economic
sense and may be so treated in some analyses, They totaled $316,37 for
March,

Source: Audit report of Pure Milk Producers Associatiom of Eastern
Dklahoma, March, 1958,
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Fixed costs classed under other costs included depreciations on the
building, ($68.39), the boiler ($9.16), furniture and fixtures ($9.23),
machinery and equipment ($3.27) and land improvement ($17.16). Interest
cost was imputed om the same basis as for the truck and tank fixed costs,
The percentage of total investment represented by cost of buildings,
machinery and equipment, boiler, land improvement, and furniture and
fixtures was computed. Then this percentage of teotal monthly interest
paid was used to estimate interest paid on these iteméo The resulting
figure was $45,08,

- Dffice overhead included the salary of the truck manager whose
duty it was to see that routes were coordinated and that the drivers®
route time was as nearly equalized as possible. This employee was also
in charge of maintaining truck records, Alse in@luded in @ﬁfi@e-over-
head was the salary of the wash boj; one-half of ome clerk's salary and
one-half the depreciation on an office computer, While the wash boy was
not actually office help, his services were performed at the plant amd his
pay was fixed, For this reason his salary was included in the fixed cost
of office overhead. The clerk and machine cost was split because,
according to Association records and estimates, the bulk milk pickup
portion of their operatioms did mot require the full time services of a
clerk amd calculator, Total office overhead amounted to $797.12 in March,
1958.

Total fixed costs attributed to "other costs™ were estimated at
$l;304n650 In the right columm of Table ¥I, these have been adjusted to

give more realistic estimates for route costs totaling $1,139.22,
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Costs Per Mile

Labor Costs Per Mile

In March, 1958, a total of 1,394.35 hours of route driver labor were
used at a cost of $2,492,37. This was equivalent to a per-minute cost
of 2.98 cents for route driver laboxr., Variable labor cost per route mile -
wag computed by multiplying the variable labor cost per minute by the
number of minutes required per milé;

The formula for variable labér cost for roads with various percentages
of each road type and cauditlon is:
{5.1) vwsnzzmlac %l@mxc + 6,41 R.C, + 6.26 R,C, + 6.44 RC

171 172 173 1 22
%'1216R63+&22R301#736332%12721133] o

If all roads were in only one classification, @he variable cost
would be given directly im this formula. For example, if all roads weré
good highway, the variable labor cost would be éoéi cents per mile,

Total fixed route labor costs amounted to $161.89, or an e@uivalent
of ,657 cents per mile., Labor cost per route mile was computed by adding
the per-mile fixed labor cost to the varisble labor cost computed in
formula 5.1, The formula for labor cost for roads with various percentages
of each road type end condition is:

(5.2) 1C = D(657)+BE441RC & b, 143162%6&11&1034}-626!&@1

+ 6.44 R G, + 12,16 R 2Cq ¢ 8.22 RC) + 7, 36 R302 + 12,72 33@3]

For 24,610 miles drivem in March, 725.06 hours of drivimg time was required

at a cost of $1,458.29 for labor costs,

Truck Costs Per Mile
Variable truck and tanmk costs totaled $3,777.61 in March, Actual

driving time for trucks was the same as the driving time for drivers=-
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725,06 hours, If these C@Stg were related directly to thevtime on the
road then the variable truck cost WOuld”be 8.68 cents per minute,
Multiplying this rét@ by actual time involved in travel would give one
estimate of cost by road type and condition. Costs based on this
_estimating prd@edure were as follows:
(5.3). vIG, nD.a 84 RyG) + 12,07 R\Cy + 18.66 R,C, + 18.23 R,C,
+18.75 R,C, + 35.41 R263 + 23.96 RBGL 4+ 21.44 RBGa
+ 37.06 R 33] '

However, costs based on actual time overstated the costs of travel
on highways and understated the coste of travel on gravel and dirt roads.
On the latter roads equipment will not stand up as long and occasionally
additional time is required because of wet roads. In an attempt teo
approximate actual cost on the various roads‘the following assumptions
were made:

1. Each minute of actual time of travel on highway roads would

comstitute 1.0 unit of cost,

2. - Each minute of actual time traveled om gravel roads would

constitute 1.5 units of cost,

3. Each minute of actual time traveled om dirt roads would com-

stitute 2.0 units of cost,

On thé basis of these assumptions, a total ef 52,297.73 units eof
cost were involved im travel in March, 1958. This would be equivalent
to & unit cost of 7.22 cents for the variable truck c@ét categoryo. The
formula for variable truek costs by road types under this formulatien

would be:
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(5.4) VIS, =D [}o 69 R,C, + 10.04 R,C, + 15.52 R 1G5 22,74 R,C, + 23.39

172 2 l
RyG, ¢ 44,19 RCo + 39.85 B,C, 4 35, 67 RC, + 61, 65 R éj
Fixed costs imcluding truck, tamk, labor and other costs were $3,389.95,
If these costs were distributed uniformly over the total miles driven
(36,510), they would have been equivalent to 9.28 cents per mile, For
24,610 route miles, total fixed cost would be $2,541.76, giving a per
mile rate of 10,33 cents,
Total truck costs for amny given route, based on assumed unit costs,
would be eguivalent to the distance multiplied by the per mile rate of
fixed route costs (10,33} added to VIC, (Formula 5.4).
{5.5) TC =D (10.33) + D I}o 69 R.C, + 10,04 R.C. + 15.52 R G+ 22.74

171 172

+ 23.39 RC, + 44.19 R,C, + 39.85 R.C, + 35.67 R362

R,C,
+ 61,65 33@3]

23 31

Total Costs Per Mile

Total costs per mile for txucks and labor, based on assumed unit costs,
are summarized in Table VII and Figure 5. Th@@é costs are based on
formulae 5.2 and 5.4 and include only actual driving costs. They do mot
cover such éésts a8 check=in, unloading or clean-up,

In Figure 5 the costs for the various classes of roads average as
follows: 25,52 cents per mile for pavement, 49.85 cents per mile for
gravel, and 63,66 cents per mile for dixt, The total cost of traveling
on a dirt road was over twice as great as on a highway road, It should
be noted that these ére costs based on specific assumptions with résPect
to conditions during late winter months, During periods when dirt roads
are wet and muddy, actual truck costs cam skyrocket above the normal costs,

Approximately half the sample was taken under these conditioms. The costs
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COST PER MILE FOR TRAVEL ON SAMPLE ROUTES, BASED ON ASSUMED UNIT

COSTS, CLASSIFIED BY TYPE AND CONDITION OF ROAD, PURE MILK
PRODUCERS ASSOCIATION OF EASTERN OKLAHOMA; MARCH, 1958

Variable Costs

Réad Class and Fixed Total
Condition Cost Labor Truck Costs
(ceﬁts per wile) —
Paved
Good 10.33 4,41 10.69 25,43
Fair 10.33 4,14 10.04 24,51
Poor 10.33 6.41 15,52 2.26
Gravel
Good 10.33 6.26 22, T4 39,33
Fair 10.33 6.44 23.39 40,16
Poor 10.33 12,16 &4, 19 66.66
Dirt
Good 10.33 8,22 39.85 58,40
Fair 10.33 7.36 35,67 53.36
Poér 10.33 61.65 84.70

12,72

% , - - -
Based on less than 25 mile sample,

reporting.

Congidered unreliable for

Source: Computed from survey data obtained £rom Puxe Milk Producers
_ Association of Eastern Oklahoma, December 30, 1957 through

February 1, 1958, and from an Asscciation audit report of

March, 1958.
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indicated in Figure 5 may overestimate average conditioms and normal costs
and underestimate costs incurred in periods of bad weather conditions.
Bad roads not only take extra time, extra fuel, and occasional assistance
from a farm tractor or commercial winch truck, but they also mean that tle
equipment may sustain internal damage which shows up later in motor over-
hauls and increased maintenance.

Total costs per mile, based‘@m actual time, are summarized inm Table

YIII. These costs are based on formulae 5.2 and 5,3,
-Route Costs

The average route in the Tulsa milkshed in March, 1958, included 10
producer stops and was 175.2 miles in lemgth. The avérage time and cest
for performimg each function on this route is listed in Table IX., The
total cost per route was $70.59 for March, 1958,

Certain functioms performed on the route were classified as fixed
functions, That is, the number of producers per route did not affect
either the time or the costs of performing these functions. Fixed
functions included: (1) time spent at the Association prior to departure,
(2) lunch, coffee, waiting; ete., (3) unloading and pump-off, and (4)
trouble. The total of these costs was $4.48 per route, This was an
average of $.45 per producer. If & proportionate share éf overhead i
driving were included as a fixed function then the average cost per
producer would be $2.61, Overhead driving was defined as the distance
traveled from the Association to the first producer plus the distance
traveled from the last producer to the Pure Milk Producers Association

plant, Almost all this travel was on paved roads, so the weighted average



TABLE VIIL

COST PER MILE FOR TRAVEL ON SAMPLE ROUTES, BASED ON ACTUAL

TIME, CLASSIFIED BY TYPE AND CCNDITION OF ROAD, PURE
MILK PRODUCERS ASSOCIATION OF EASTERN OKLAHOMA;
MARCH, 1958

Road Type and Fixed Variable Cost Total
.%ngditi@n Cost Labor Truck Cost
| . (cents per mile)
Paved
Good 10.33 4,41 12,84 27.59
Fair 10,33 4,14 12,07 26.54
Poor 10.33 6.41 18,66 35.40
Gravel |
Good 10.33 6.26 18.23 34.82
Fair 10.33 6.44 18.75 35.52
Poor 10.33 12.16 35.41 57.90
Dirt
Goad* 10.33 8.22 23.96 42,51
Fair 10.33 7.36 21.44 39.13
Poor 10.33 12,72 37.06 60,11

%
Based on less than 25 mile semple.

reporting.,

Considered unrelisble for

Source: Computed from survey data obtained from Pure Milk Producers
Association of Eastern Oklahoma, December 30, 1957 through
February 1, 1958, and from an Association audit report of

March, 1958,
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TABLE IX

AVERAGE DAILY TIME AND COST FOR EACH FUNCTION PERFORMED ON
THE AVERAGE ROUTE, PURE MILK PRODUCERS ASSOCIATION OF
EASTERN OKLAHOMA; MARCH, 1958

Variable  Total Total Cost
Time Labor Priving Pexr Per
Function (minutes}  Cost Cost Route Producer
Fixed Functions
Time spent at
Association prior
-to departure 13.2 $ .39 o= $ .39 §$ .04
Lunch, Coffee,
Waiting, ete, 51.2 1.52 . == 1.52 .15
Unloading and
Pump-off 52.9 1.58 we 1.58 .16
Trouble 33.1 .99 = .99 .10
Total 150.4 $4.,48 == 84,48 § .45
Varisble Functions
Driving
Overhead {103.6 miles) o= 26.14 =e (2.61)
Between
Producery ({ Tl.6 miles) oo 27.70 oo 2.77)
Total Miles (175.2 miles) . A
. 311,757 (9.29) $53.84 $53.84 5.38
Farm Stops 100.2 2,98 - 2,98 .30
Total 411.947 2,98 53.84 © 56,82 5,68
Total Time and
Cost Per Route 562,3 - 7.46 53.84 61.30 6,13

%
Labor costs of driving are included in total driving cest,

Source:  Computed from survey data and audit report of Pure Milk Producers
Association of Eastern Oklahoma, March, 1958. Date of survey,
December 30, 1957 through February 1, 1958,
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cost (25.53 cents) for paved roads was used to compute the cost of 103.6

miles of overhead driving on an average route of 175.2 miles with an

average of ten producers,

. Pexr Stop Costs
- At ééch producer stop the actual cost depended on the:valumé,oi milk.

The time at the stop as given in formula 4.3 c@nﬁained a fixed and a vari-
ablebtime element, Labor costs at 2,98 cents per minute would giﬁe the
following variable labor costs per stop (VLGS):
(5.6) VLS = 17.8¢ + .61 V_ |
| where VS is the volume of milk in hundredweights,
The cost per stop for a 1,000 pound pickup would be 17.8 cents plus 6.1
cents E}7°8 + (.61 x 10?] or 23,9 cents, For the average stop with 1,976
pounds of milk, the cost would be 29,9 cents,

If fixed labor costs plus a proportionate share of office overhead
were included with variable labor costs, the formula would be:
(5.7 Le, =20.9 + T2V
Using this formula the cost per stop for 2,000 pounds of milk would be 20.9
cents plus 14.4 cents (.72 x 20 = 14.4) or 35.3 cents, The fofmula was
determined in the fellowing mamner. Fixed labor costs plus office
overhead labor costs were .524 cents per minute of dri§er time., The
fixed time element was 5,969 minutes and the variable time element was
205 minutes per humdr@dwgightv@f milk, With a fixed laber cost of .524
per minute, this added 3.1 cents to the fixed element of equation 5.4
and .11 to the constant portion of the variable,

Alternatively, if the additional cost of fixed costs and office over-

head were considered in a completely fixed context amd averaged over all
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stops, the additional cost for the average stop would be 5.26 cents,
Hence, the average labor cost per stop in equation 5.7 would be as
follows:

(5.8) e, =231+ .61V,

"~ For a 2,000 pound stop the cost would be 35.3 cents. In the interest
of simplicity, and since it is really nearer the usual economic eoncept,
this formulation will be used throughout this analysis,

Designation of a specific per stop cost depends on the problem under
consideration., If consideration is given only to the extra lab@f cost of
going through the pickup operatioms at the farm then the per stop cost
would be a marginal cost, For some problems it may also be necessary to
give consideration to certain overhead costs entailed in the bulk milk
transportation service, The larger the number of these overhead costs
included, the greater will be the per stop cost, In addition, the more
nearly will the per stop cost approach an average cost figure,

in the Tulsa milkshed, the marginal cost of geimg through the pickup
operation et the farm was 17.8 cents (Formula 5.6). This was based on
variable labor cost and does not consider the volume of milk pumped.
Genmerally some volume of milk pumped should also be included in a pexr
stop cost. I1f the average volume pumped were 2,000 pounds of milk, the
extra cost based on variable labor cost would be 12.2 cents (this volume
is slightly larger than the average used in Table IX). This would make
a per stop cost of 30.0 cents (Formula 5.6).

Some comsideration might be given to the fixed operations of ruaning
the route such as lunch and coffee, unloading and pump-off, and trouble.

In Table IX the average of these items was 45 cents per producer, If



these costs were added to thé aggregate per stop costs for the 2,000

pound producer, the March, 1958, per étop coste would ramge from 75.0
cents for marginal salary cost to 80.3 cents for average salary costs, If
the proportionate share of overhead driving costs were also included
($2.61 per producer) the March, 1958, per stop costs would be $3,36 and
$3.41 respectively.

Generally, it would appear that the hauling charge for eachvproducer
should cover the primary cest of extra travel to his farm plus a share of
the overhead items: associated with labor and truck costs., Using this
principle, the addition of any new producer to a route should add emough
income to cover the extra driving costs plus a per stop cost, At a mini-
mum, this per stop cost should inciude the cost for time at the farm plus
a share of the costs of rumning the route such as check-in, unloading, and
checkout. The per stop charge could be about 80 cents per average producer
per pickup. Such a charge might be collected for each delivery or it might

be collected the first of each month on a flat $12.00 per month basis,
Sunmmary

‘With a per-minute labor cost of 2,98 cents the fixed operaticns of
running the route were $4.48 per route., Driving operations cost $9.29,
and the fumctions performed at farm stops cost $2.98 per route. This
totaled $16.75 charged for the labor used in driving an average route.
Total route labor cost in March wae $2,654.26,

Truck and tank costs for driving the average route with the average
proportions of road conditions totaled $53.84., This imcluded the assumed

variable depreciation cost for route eguipment, the actually variable cost



51

for maimteﬁamce, fuel, lubrication, and tires, and the fixed cost of
mechanics' salaries, licenses, insurance, interest and LP gas equipment
depreciation, During.March, truck and tank variable costs totaled $3,777.62,
and truck and tank fixed costs were $1,405.62 for routes.

All other costs were assumed to be fixed with road classification.
The route portion o¢f these amounted to $1,136.14, Costs per mile were
cemputed on basis of the data collected in the sample. ‘Average labor costs
per mile were 4,425 @énts for paved roads, 8.398 cents for gravel roads and
9.119 cents for dirt roads, Truck costs per mile were 21,095 cents for

paved r@ad@; 40,852 cents for gravel roads, and 54,541 cents for dirt roads.

*
Summing these gave the following total costs per nile,
Paved Roads 25.52 cents
Gravel Roads 49 .25 cents
Dirt Roads 63.66 cents

Route costs were allocated im the following proportions: Labor, $7.46;
truck and tank, $53.84. This meant that for each of the tem producers om
the average route, the average cost imcurred was $.75 for labor and $5.38
for trucks and tamks or a total of $6,13.

At each producer stop, there were a number of fixed functions performed
by the driver. Based on regression analysis, these functions consumed an
average of 5.969 wminutes, At the rate of 2,98 cents per minute, this cost
would be 17.8 cents. The additibnal fixed cost of overhead labor (5.3 cents
per stop) was added to this to give a fixed element of 23,1 cents per stop.
The only consistent variable function at the farm stop was pumping. Logice
ally, time spent in pumping depends on the amount of milk pumped, The

regression analysis gave a value of .205 minutes per hundredweight of milk.

ki
These costs are based on the assumed unit costs,



At 2,98 cents per minute, the cost for pumping each hundredweight of milk
would be .61 cents, Thus, per stop costs could be computed on the basis

of a fixed and a varisble element.



CHAPTER VI
A NEW PRODUCER

Suppose there were a producer considering the installation of a bulk
tank who was located northeast of the nearest point along any established
route. This producer is now shipping about 600 pounds of milk per day in
cans. However, if he converts to bulk, there is reason to believe‘that
he may increase present production by 25 percent, If he succeeds in
increasing production, he will ship ab@gﬁ 1,500 pounds per pickup on an
every other day basis. For this production he may have a herd of about
39 cows averaging 7,000 pounds per cow per year, Assume that this pro-
ducer is located im a zone in which he will be charged 28 cents per 100
pounds for hauling, At this rate, the Association would gross $4.20
per pickup,

Can the Association aff@rd‘t@ let this producer install a bulk
tank? The answer depends, of course, on a number of factors., The first
question obviously is "how much extra driving would be necessary?" 1f
this producer is lecated 9 1/2 miles from the established route aﬁd if,
in view of the road conditionms, it will be necessary to back track on
the route, a total of 19 miles would be added to the route,

The second questiom is "What kind of roads must be traveled?” 1In
this case, consider that 3 1/2 miles are fair highway, 1 mile is é@@r
highway, 3 miles ars fair gravel, and 2 miles are poor gravel. Sim@e the
road must be back tracked, total travel will bs 7 miles on fair highway,

2 miles on poor highway, 6 miles on fair gravel, and 4 miles on poor gravel.

53
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The added costs to the Association can be determined from Table VII

as follows:

Fair highway 7 miles at 14,18 cemts = § .99
Poor highway 2 miles at 21,94 cents = ody
Fair gravel 6 miles at 29.83 cents = 1,79
Poor gravel 4 miles at 56.33 cents = 2.25
Extra cost of driving $5.47
Extra labor cost at the farm | .30

Total of extra costs $5.77

These extra costs include the wear and tear on trucks and ﬁanks but
they include no contribution whatsoever to other overhead costs of rum-
ning the bulk tank pickup service. Im addition, they do not provide
for the fixed laboxr costs such as laundry and driver supplies. If these
costs were included, tbe total cost of adding this producer would be
$5.7T7 plus $2.38 for fixed costs of drivimg plus 5 cents for fixed costs
of labor at the farm to make a total of $8,15., Even at this higher cost
the producer is not sharimg the route costs of check=in, and other items,

With income at $4.20 per pickup and costs at $8.15 per pickup, a
loss to the ASSO@iatiORFW@uld be inevitable., It ié not so much the
actual distamce which will make this unprofitable as it is the kind of
roads traveled, If the gravel roads were paved, the total extra costs
would have been $4,15 which would be slightly less than income. A
slight contribution would be made to the overhead,

Obviously, the Association could not afford to install a bulk tank

in a situation such as this, and just as obviously, the preducer could
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not afford to pave five miles of gravel road. Three alternatives are

open, These are as follows: (1) boost the bauling rate of this particular
producer to at least 39 cemts per hundredweight. A 39 cent hauling chargé
would bring a per stop revenue of $5°85°=eight cents greater than total
extra costs, However, an increase im the hauling rate to 54 cents per
hundredweight of milk would be necessary for the producer to assume his
full share of costs ($8°15);_(2) the producer may increase produetion,

An increase of 300 pounds per day--600 pounds per stop--would increase
Association income to $5.88 per stop. This would give a slight contri-
bution to overhead drivimg costs and fixed labor costs. However, the
producer would have to increase production to abeout 1,455 pounds per

day (2,910 pounds per, stop) to cover his full share of $8.15; or (3) if

an additional producer of équal size located near the pﬁ@ducex in qﬁescion
or between him and the existing route could be induced to imstall a bulk
tank, the problem gould be selved, Assume that another producer of equal
size is located just across the road from the producer considering the
installation of a8 bulk tamk, If both imstall bulk tamks, thg Association
receives $8.40 income from their combined volume of 3,000 pounds every other
day. The extra cost of adding one producer is $5.77. If this producer is
to carry his full share of costs, this figure is $8.15. However, the
extra cost of adding Qgggkperuc@rs is $5.77 plus $0.30 extra labor cost

at the second farm plus some small extra cost of driving from one barn to
the other, This gives a total extra cost of just over $6.07. If each is
to share equally with all other producers im the costs of overhead driving;
$2.18 must be added to each produ@ers“ costs., Also, 5 Qents must be added

to each producer’s costs for fixed costs of labor at the farm, This brings
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the total cost share of both producers to $10.53. These producers would
still lack $2,13 paying their full share of costs, but they do make a

substantial contribution to fixed costs of the rumming of the route.



CHAPTER VII
SUMMARY AND CONCLUSIONS

In this study, the basic problem was in the allocation of the costs
of the bulk milk assembly operations of the Pure Milk Producers Association
of Eastern Oklahoma among the varicus functions performed in thesé opera-
tions. This problem was examined from the standpoint of varying cost
conditions,

The study was complicated by the milk diversion ecperations of the
Association, the costs fer whichﬂwere included in Association audits along
with route costs or the costs of bulk milk assembly. Throughout the study,
costs which could be charged specifically te either category have been
attributed to either "route costs™ or to "total costs." However, the‘
majority of costs were chargeable to both route operations and to diversion
operations. - These have been allocated arbitrarily om the basis of mileage
driven on routes or in milk diversion.

Throughout the study, costs have been tied te time spent and to read
conditions on the ASS@@i&ti@n routes, Since costs have been tied to road
conditions in route operations, some costs which are normally considered
variable in an economic framework have been treated as fixed costs, These
costs are actually unaffected by road types and conditiomns, and hence with
respect to roads are actually fixed costs.

Drivers were compared on the basis of efficiency in performing functions
at the farm stops. However, amalysis of variance indicated that there were
no significant differences between drivers in the performance of the over-

all farm stop operations.
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Unexpected delays and courtesy functions were responsible for addi-
tions to normal route time. For example, one driver was observed to lend
aid in the milk-house of one producer whe was ill, The producer's wife
was responsible for performing all the chores involved in dairy farming.
Also, there were numerous obsexvations of farmgrs being present in the
barn when a pickup was made. Thg interruption ¢f the normal pickup process
would ofteﬁ detain the érivero Generally, however, the additional time
represented a public relations function for the Association and may have
been quite valuable to the Association.

The time and motion data were inmtegrated with income and cost
accounting information for March, 1958, to obtain estimates of unit costs
of performing specific functions. It was estimated that the average cost -
wasm$6ln30 for the average route @f 175.2 miles in length with ten pro-~,
ducers, This represents a cost of $6.13 per producer. The cost of driv-
ing depended om three factors; (1) distance traveled, (2) road type or
classification, and (3) road condition. Based on the distribution of‘
miles drivem in the sample takem in early 1958, average costs per mile
were as follows: 25,72 cents for highway, 49.25 cents for gravel, and
63.66 cents for dirt,

One of the greatest guestions present in a.bulk millk assembly opera=
tion has been the addition of producers to bulk tank routes, Travel on
dirt and gravel roads has been expensive and in numerous instances, pro=
ducers who have been located on these road types have not shared in the
full cost of tramsportation services.

The decision to add a producer who is located om a dirt road sheuld '

be made with full recognition of the consequences. Normally, the person
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in charge of the transp@rta@ien department should make this decision,
Some factors to be comsidered in this decision might be as follows:

1. Is the farm located on am all-weather road?

2. Are all bridges adequate for loaded tanks amd trucks?

3. Are the farm entrances sufficiently wide to accommodate present
truck and tank equipument?

4. 1s the farm driveway classified as all-weather?

5. Is the income from the volume of milk per stop sufficient to
cover the cost of driving the additiomnal wileage for this
producer?

6. Is the farm bulk milk parlor layout accessible and convenient?

A negative answer to amy of these points could be sufficient to rule
against adding a mew producer,

In the Tulsa milkshed, farm driveways were responsible for as much
difficulty as poor reads, One particular route was observed three times.
All three times, the truck @és stuck in ome producer’s drive. Care should
be exercised to insure that all producers==both ¢ld and mew in terms of
using bulk tank facilities--meet a minimum driveway 8p@c1fi§ationo

Additional studies should compare the expense of leased trucks with
the expense of Assocciation owned and operated trucks, The Central Okla-
homa Milk Producers Association of Oklahoma City at the present time
follows the practice of leasing trﬁckso Also, the revenue ahd cost of
leased routes might be compared with revenue and cost of Association
owned and operated routes. The practice Qﬁ leasing routes has been a
recent innovation in the Tulsa milkshed, The efféct of weather an@ the

density of location of producers upom costs of bulk milk assembly might
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alsc be investigated, The extent of additibnal costs and depreciation
rates because of variable weather conditions are not known, Some of the
effects which might result from greater or lesser producer density have
been implied in the preceding section dealing with the addition of a new

producer, but the actual effects are unknown,
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APPENDIX A

Date

Enumerator
Route No, Driver
Beginning Mileage Ending Mileage Neﬁ
Beginning Time Ending Time - Net
Last Farm High@ay to Scales : | -

. Time Time
Beginning Ending Time

Check Instructions

Check truck (0il, LP, etc.)

Harm wp truck

Truck to building

Sterilize tamk

Hook up pump

Sterilize pump

ZLece

Supplies

Sample bottles

Page 1
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Enumerator

Producer

Date

Driver

Road Type
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Mileage
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Mileage
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Time
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Enumerator

Producer
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Date

Driver

Condition

Beginming
Mileage

Net Peginning Net

Road Tyﬁe

(G F

P

Mileage Time Time
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Step No., Producer Date
Enumerator Driver
Beginning Net Beginning| Net

Road Type Condition Mileage Mileage Time Time

(G FP) |

(GEPD

(GFP)

(G FP)

(EGFP)

(G FP)

(GFP)

(G FP)
Operations (Tank Type )

: Operation
{Sequence) Beginning Net

1. Book up Hose and Cord

2, Write Ticket

3. _Weigh Milk(Poundg=——=—=—==)]

4, Agitation

5.  Sample
6., Pumping

. Put up Cord and Hose

8. Washineg Tank

2.

10,

Other Operations:

11, Delivery Service (Yes)

12, Sterilize Hose (Yes)

13, Agitator Off (Wo)

14, Qualitvy(Yes)

Page 4
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APPENDIX B
TABLE I
POUNDS OF MILK PICKED UP AND TIME REQUIRED PER STOP FOR A

HYPOTHETICAL ROUTE FOR THE PURE MILK PRODUCERS
ASSOCTATION OF EASTERN OKLAHOMA

Volume Fixed Variable Total

Stop of Time Time, Time
Number Milk 6.0 SRO5%: Regquired
{pounds) {(minutes) (minutes) {minutes)

1 2,321 6.0 4,76 10.76

2 2,074 6.0 : 4,25 10.25

3 1,892 6.0 3.88 9.88

4 '31 1,821 6.0 3.73 9.73

5 2,429 6.0 4,98 10.98

6 1,346 6.0 2.76 8.76

Punp-off

7 1,620 6.0 3.32 9.32

8 1,660 6.0 3,40 9,40

9 1,727 | 6.0 3.54 9.54

10 1,924 6.0 3.94 9,94
Total 18,814 60.0 38,56 98056%%

5 -
Estimates based on regression equation for time at the farm.,

o
This does not agiee with the route average of 100.2 minutes because
in computing the route average the overall average of just less than
2,000 pounds of milk per producer was used for all producer milk poundages.

Source: Computed from survey data obtained from the Pure Milk Producers
Association of Easterm Oklahoma, December 30, 1957 through
February 1, 1958,
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TABLE TX

SCHEDULE OF LABOR COSTS, PURE MILK PRODUCERS ASSOCIATION OF EASTERN
ORLAHOMA; MARCH, 1958

Total Cost . Route Cost
(36,510 miles) (24,610 miles)
Variable Coéts ”
Driver's Salaries $3,620,50 $2,437.50
Payroll Taxes 81550 | 54 .87
Coveralls and Laundry 142,10 95,78
Driver Expense 98,08 66,11
Total $3,942 .18 $2,654.26
Fixed Costs |
0ffice Overhead § 797.12" § 797.12"
Total of Fixed

plus Variable $4,739,30 _ $3,451,38

* .
Office overhead here has been computed with respect to routes.
Hence, there is mo reduction,

Source: Audit report, Pure Milk Producers Association of Eastern
Oklahoma, for period March 1, 1958, through March 31, 1958.



TABLE 11X

SCHEDULE OF TRUCK COSTS, PURE MILK PRODUCERS ASSOCIATION OF EASTERN
OKLAHOMA; MARCH, 1958

Total Cost
(36,510 miles)

Route Cost
(24,610 wiles)

Variable Costs

Truck and Tank Operations

and Maintenance $1,167.71 $ 787.11

LP Gas 1,147.81 773.69

Gasoline 1,013.49 683,15

0il and Lubrication 100, 14 67.50

Tires and Tubes 403,63* 271,40
Turnpike 101.45 101,45

Total $3,933.23 $2,684,31

Fixed Costs

Truck Depreciation $1,095.30 $ 738.30

“Tank Depreciation 526,68 355,01

Truck and Tank Insurance 601,72 405,60

Truck and Tank Licenses 392,07 264,28

" Federal Highway Use Tax 37.50 25,27

State Highway Use Tax 16.67 11.24

Interest 250,37 168,76

LP Gas Egquipument Depreciation 48572 32.84

Mechanics'® Salarieé 738.25 497.62

Total %3,?07:£8 ) $2,498,92

Total of Fixed A
plus Variable $7,640.51 $5,183.23

*

Expenditures for tires
March. For this reason, the
the analysis.

ok .
This is solely a voute

and tubes was daceivingly low ($165.30) during
1957 monthly average of $402.63 was used in

cost,

For thils reason,

there is no reductim.

Source: Audit Report for month of Mareh, 1958, Pure Milk Producers
Association of Eastern Oklahcma,
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TABLE IV

SCHEDULE OF OTHER COSTS, PURE MILK PRODUCERS ASSOCIATION OF
EASTERN. OKLAHOMA; MARCH, "1958 - -~ ..

Total Cost ‘Route Cost :
(36,510 miles) ‘ (24,610 miles)
Variable Costs ” ﬂ
@fficé Supplies $119,26 $ 80,39
Utilities ‘ 235.98 | 159,06
Total | $355,24 $239.45
Fixed Costs |
Bﬁildimg Depreciation $ 68.39 $ 46,10
Boiler Depraciati@ﬁ 4,58 3.08
Furniture and Fixtures
Depraciation 9.23 6.22
Machinery and Equipment
Depreciation ‘ 3.7 2.20
Land Improvements Depr@@iation 17.16 : 11,57
Interest 45,08 30.39
Total $147.71 $ 99,56
Total of Fixed |
plus Variable $502,95 ‘ $3§9°Ol

Source: Audit Report, Pure Milk Producers Association of Eastern
Oklahoma, March, 1958,
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