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Part I. Introduction 

Dairy farmers are faced vii th the problem -- \..rha t shall it be, bulk or 
cans? The handling of milk in farm bulk tanks is relatively new in 
Minnesot~ l3lthough some l~rge milk producers in Cal:fornia already used 
this system over 20 years ~go. Whether a farmer should have a bulk 
tank should be determined by whether it will ~dd to his net income from 
his dairy herd and his farming operations. 

From a surtey of farm bulk tP.nks it \..ras found th~ t in December, 1956, 
there were 5,200 tanks in use in Minnesota compared to about 2,000 a 
year earlier. Simil.<tr rapid up\'mrd trends have been noted in other 
states. vlhile the 5,200 tanks were owned and used by about 5 percent 
of the dairy farmers in- Minnesota, actually about 17 percent of the 
total volume of milk delivered by producers in Minnesota was handled 
this way, indicating thqt the larger producers have shifted to this 
system of handling milk. In the earlier period the shift to bulk 
tanks was largely on farms \..rhere Grade .A milk \·:as produced or \..rhere 
a farmer was shifting to the sale of Grade .A milk. More recently 
many tanks have been installed on farms where milk is produced for 
~anufacturing purposes. 

The rapid positive cooling of milk in farm bulk tanks has made it 
easier to retain milk ~uality. However, some producers have depended 
on this too much ~nd have relRxed their cleaning and their efforts 
in sanitation, so that they deliver an inferior product in spite of 
a farm bulk t.<tnk. Top ~uality milk still requires clean equipment 
R.nd sR.ni tary methods even at cooling tempt> ratures as lo\.,r as 35° to 
40°F. 
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BecAuse of improved qooli ty and lower temperatures, the methods 
used for testing ~uality may have to be modified, but the resulting 
expense should not be larger thA.n under the present system. 

The bulk tAnk method of handling milk on the farm cAn result in 
savings on the f"l rm A.nd A. t the plAnt and in o.ual i ty impro~emen t. 
Consideration must be given to all of these in determining whether 
the shift to this system should be made. 

rart II. Advantages and Disad~antages 

This list of advantages and disadvantages of handling milk in farm 
bulk tanks compared with the handling of milk in cans has been prepAred 
so that all the factors which are invol~ed may be given cAreful con
siderA. tion when a ch!'lnge-o"er is con terrrola ted. The factors \orhich ha~e 
been gi~en an (•) are considered to be ~ore significant thA.n the 
others. The number of fActors does not have any bearing on whether 
the total advantages outweigh the total disadvantages or vice versa. 
This will vary greatly with ind.i vidual circumstances. 

In listing advantages a complete shift to the bulk tA.nk handling 
and recei~ing of milk at the processing plant has been assumed. 
If only a partial change-o"er is mA.de and milk is picked up at the 
farm and_ received at the plant in both bulk tanks and cans, there is 
a costly duplication of investment in facilities. Thereby the 
ad~antages are less and the disadvantages ~re more and the total 
operating costs may actually be larger than they were before the 
shift was made~ 

A. For Milk Pro~1cers 

Advantages 

•1. Milk can be kept A. t higher a.uali ty more easily for a 
longer period of time because the milk is cooled to 
40°F. or lower soon after milking. 

*2. Can costs are eliminated - the savings may be direct 
or indirect to the farmer depending on whether he or 
the plant furnishes the cA.ns. 

*3. Hauling costs A.re considerA-bly lower with e"ery other 
day pickup of milk. However, total hauling costs 
might actUA.lly be higher if bulk tank truck and a can 
truck from the same plant cover the same area. 

*4. The loss of fat and non-fat milk solids is reduced 
losses whi~h normally occur in handling milk in cans 
are greater than the losses incurred in handling milk 
in farm bulk tanks. 

5. Rea~ lifting is reduced. 

6. Labor is snved in some instances, especially when the 
producer has a pipeline milker. 
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?. In~estment in other milk cooling facilities isn't required. 

8. Producers may check weights and tests if desired. 

DisAd~antages 

*1. A high initial investment is reo_uired in a bulk tAnk. 
This is more serious for smAll producers because of low 
volume of produrtion. 

*2. Remodeling And rewiring of the milk house is frequently 
necessary. 

J. An all-weather roA.d is required to the milk house. 

4. More electricity is ~robably used because milk is cooled 
to a much lo\ofe r temperature. 

5. The bulk tank must be washed and_ sA.nitized by the producer-
cans were washed at the plant. 

6. If milk is re,jected, the supply from 4 milkings is lost. 

B. At the Recei~ing and Processing Plants 

Ad~antages 

*1. The can intake anci can 1.oJashing facilities A.re not needed 
\•Then all milk is received in bulk. This greatly reduces 
the investment and o~erating costs at the ~lant. 

*2. The milk is usually of higher average quality when recei~ed. 

•J. It is not necessAry to receive milk seven ciays a week, 
except possibly during ~ea~ seasons. 

•4. The costs of procuring milk are lower when all milk is 
picked up from farm bulk tanks, ancl \-rhen every other day 
pickup is in effect. 

5. Refrigeration costs at the plAnts are usUA.lly lower -
milk is at ·lower temperatures when receh"ed. 

6. Every other day milk receipts from individual farms 
reduce the handling And bookkeeping costs. 

DisadvA.ntages 

.•1. When both methods of procurement are used, procurement costs 
\vill be higher. 

1112. Enclosed facilities are needed at the plant for washing 
truck tanks. 
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~~ 3. Plant alterations are necessary -- redesigning of receiving 
room facilities. 

~~ 4. Qualified truckers must be selected. The truckers must be 
the weighers, samplers, and graders as well as truck 
drivers. 

·If· 5. A larger investment is usually required in milk procurement 
facilities. The haulers may or may not own the truck, but 
the plant usually owns the truck tank. 

6. Quality control costs may increase. Milk rejected at the 
farm may involve more special visits. 

7. A single compartment tank truck can pick up only one grade 
of milk at a time. 

c. For Milk Haulers 

Advantages 

~~1. Mechanical loading saves time and effort -- the lifting 
of cans is eliminated. 

~~ 2. Hauling milk seven days a week is not necessary -
. except possibly during peak season. 

3. Possibility of increased earnings per hour for haulers -
more responsibility is assumed and a larger volume of 
milk is picked up per stop and per hour with every other 
day pickup. 

Disadvantages 

* 1. Haulers need more technical training and a wider eXP.erience 
in the milk business. They must be qualified to sample and 
grade milk. 

2. There is a limitation in the selection of patrons because 
special equipment is ~equired on the farm. 

3• There is a somewhat greater investment in hauling equipment 
if the hauler owns the tank. In case the hauler does not 
own the tank his in~estment might be lower. 

4. Fewer haulers are needed, but the remaining haulers have 
the possibility of greater earnings. 

Part III. Costs and Savings 

A. General Considerations 

Some of the differences in the cost of handling milk in bulk tanks 
or cans can be quite accurately calculated on the basis of a 
hundredweight of milk. Can costs and dumping losses, for example, 



- .5 -

c~n be quite accurately determined. Ho\•rever, costs per hundred
weight of hA-uling and receiving VFJ.ry considerably from plant to 
plant and from FJ.rea to area. The cost per hundredweight of using 
A. bulk tank Also varies consicierably with the size of the here .• 

One midv1est milk marketing associA-tion has cor:1:puted the follov1ing 
savings \'/hen milk is handled in bulk instead of in cans. 

l. Elimin~tion of cans 
2. EliminAtion of cumping loss 
3. Consolidation of hauling (with 100 

percent conversion) 
4. Elimination of can washing Anc closing 

of intakes (\·rith 100 percent con~ersion) 

Total savings per cwt. of milk 

This is ho\•T they figure the savings: 

Savings 
per cwt. 

1.4 cents 
2 • .5 cents 

5. 0 cents 

7.8 cents 

16.7 cents 

l. Elimin~tion of C.<m Costs - The can costs were bAsed. on a 
~0 year average life of a milk can. Tw·o cans are required to 
ship one can of milk. The price of two cans = . . • • $17.20 

Replacement of a can cover. Experience indicated that one 
cover is lost during the life of two cans. The cost of one 
can cover =· . . . . •••••••eoooo••o•oo•o • $ 1.45 

Retinning two cans. EAch c,q_n needs retinning twice before 
it is \.;orn out. The cost of four retinning ,jobs At ij)3. 75 
each = • • . • • . . 

Cost of ship:ping one can full of milk daily for 10 years . 
Cost of shipping one can full of milk daily for l year = . 

.. $15.00 

. ;?33.6.5 

. 0 $ 3-37 

Total ~olur.te of milk shi:pped in one can for one year is 23,360 
pounds. \~Then the can is filled to ca:Qacity of 64 -pounds. 

Cost of cans per hundredweight of milk ($3.37 ; 23,360) = 1.4 cents per 
cwt. 

2. EliminRtion of dumning loss: 

The minimum loss of milk per eight gallon can is 1/2 pound. 

The minimum loss of milk per hundredweight is .8 pound. 

Extent of loss per hundredweight v1hen the price of milk for 
manufacturing purposes is figured at $3.10 per cwt. (.8 x~J.lO)= 2 . .5 cents 

per cwt. 
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J. Savings from Consolidation of Hauling: 

This association figured that the savings from consolidation 
of hRuling and rerouting of trucks with every other day :pickup, 
and with a complete shift from cans to bulk by all the :producers 
in the area, was approximately = ............... . 

Note: Other associations may find that their hauling costs are 
lowered by a greater or lesser amount depending on their 
:particular situation. 

.5.0 cents 
:per cwt. 

4. Elimination of can washings and closing of can intakes a , •••• 7.8 cents 
:per cwt. 

This association made the above calculation on the basis of 
eliminating can washing at the :plants of some of their distributors 
to which milk was delivered directly from farms, and for which 
the association is making a reimbursement, and on the basis of 
eliminating the milk intake eQUi~ment at their own receiving 
stations. 

Note: The milk intake and can washing costs will vary considerably 
from one :plant or association to another, hence the savings in 
eliminating these operations might ~ary considerably from the 
7.8 cents per cwt. listed above. (See Plant Receiving Room 
Costs, table 3, page 10) 

B. Producer Considerations 

Table 1, on the follovling :page, can be used by producers as a guide 
in determining the advisability of shifting to bulk tanks . 

Note: 

.. 
' 

1. A production of 6,000 pounds of milk per cow was figured, which 
is close to the Minnesota annual average for 19.50-.54. Herds 
with larger production per cow may require a larger tank. The 
production during the peak day of the year is assumed to be 
1.50 percent of average daily production (column 3-Table 1). 

2. The reQuired size of the bulk tank was figured on the basis 
of every other day :pickup and with use at 3/4 capacity during 
the peak milk production season (column .5-Table 1). The 
reason for considering use at only three-fourths capacity 
of the tank is to allow for increased production per cow, 
more cows in the herd, and a possible delay in milk pickup. 
The average production :per cow in Minnesota increased 39 
percent in the 20 year period from 193.5-39 to 19.56. 
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Table 1. Additional Costs of Handling Milk in Bulk Tanks Compared with Savings 
Pro<Iuction Annual Reguire<I cooling eguiEmen~ An<Ii~ional investment 

Number of Average Peak production Bulk Tanks Mechanical Can Coolers for 
cows in herd day day of herds Size (a) Price (b) Size (a) Price (b) bulk tanks 
Col. (1) ( 2) (3) ( 4) (5) (6) (7) (8) (9) 

gals. gals. pounds gals. dollars no. cans dollars dollars 
7 1:3 20 42,000 75 1,0:33 4 390 643 

10 19 29 60,000 110 1,237 4 390 847 
15 29 43 90,000 150 1,375 6 455 920 
25 48 72 150,000 250 1,717 10 600 1,117 
40 776 115 240,000 360 2,162 16 875 1,287 
60 115 172 360,000 500 2,778 22 1,250 1,528 

Additional cost of a bulk tank (c) when 
Net Savings per cwt. 

When a bulk tank is used and when 
Number of allowance is made for interest on invest- Gross savings allowance is made for interest and 
cows in herd ment and complete depreciation of the per cwt. complete depreciation of the tank 

tank in: (see page 5) 
10 Years 20 Years 10 Years 20 Years 

Per year Per cwt. Per year Per cwt. 
Col. (1) (10) (11) (12) (13) (14) (15) (16) 

dollars cents dollars cents cents cents cents 
7 80 19.0 48 11.4 16.7 -2.3 5-3 

10 106 17.7 64 10.7 16.7 -1.0 6.0 
15 115 12.8 69 7-7 16.7 3-9 9.0 
25 140 9-3 84 5-6 16.7 7.4 11.1 
40 161 6.7 97 4.0 16.7 10.0 12-7 
60 191 5·3 115 3-2 16.7 11.4 13-5 

(a) The size of the cooling equipment was arbitrarily selected to show differences in costs. Equipment is 
available in other sizes. 

(b) The price of bulk tanks and mechanical coolers will vary with the type of construction, etc. 

(c) No consideration was given to differences in electrical power requirements between operating a bulk tank 
or a mechanical can cooler. 

in: 
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The United StRtes Public Health Code and many cities reauire 
0 -

th~t milk deliifered
0
at R :9lant must be under .50 F. However, 

A temperature of 40 F. is more certain to maintain QUality and 
the MinnesotR Grade A code states that if two or more consecutive 
milkings are mixed together, such milk shall be cooled to 40°F., 
or lower, within two hours after the comuletion of milking and 

0 ~ 

at no time shall exceed 50 F. To meet a ,50°F. temperature 
reQuirements a mechanical cooler of some ty~e is :9racticRlly 
reQuired on the farm even when cans are used. Therefore, in 
deciding if R bulk tank js a good investment, only the additional 
cost of a bulk tank above that of a can cooler can logically 
be considered (column 9-Table 1). The reouired size of can 
cooling equipment was figured at half the reQuired size of the 
bulk tank because the can cooling system reQuires every day 
pic~up (column 7-Table 1). 

4. The lifetime of a bulk tanl-: is probably about 20 years. However, 
a bulk tank may become obsolete in less than 20 years. Therefore, 
the 11additional cost per year 11 in using a bulk tank was calculated 
for both R 10 and 20 year life. 

5. In order to find the additional cost per year of a bulk tank 
when allowance is made for interest on investment and complete 
depreciation in 10 years (column 10-Table 1) multiply column 9 
by .12.5; when depreciated in 20 years (column 12-Table 1) 
multiply column 9 by .075. This calculation includes a 5 
percent interest charge. 

6. The additional cost per hundredweight of a bulk tank (columns 
11 and 13-Table 1) was obtained by dividing the additional cost 
per year (column 10 and 12-Table 1) by the hundredweights of 
milk produced per year (col~mn 4-Table 1). 

7. The savings from consolidation of hauling and from lowering 
transportation and handling costs, when the shift is made to 
bulk milk handlingp will vary from plant to plant and area to 
area depending on volume of milk sold b:y the patrons, the 
distance between patrons, and the prevailing efficiency in the 
existing milk receiving room. The savings from bulk milk 
hauling will be greater with large volume producers because it 
takes very little more time to pick up milk from a larger ~reducer 
than it does to pick up from a smaller producer. The greater 
the distance between patrons the greater will be the savings 
from bulk milk hauling because the milk is picked up every 
other day, more milk is picked up per stop and therefore, more 
miles can be saved. lf the existing can receiving system is 
comparatively efficient the savings in eliminating the 
receiving room will be less. 

ERch association should figure their own savings per hundred
weight from consolidation of hauling and. from lower receiving 
costs. These savings should then be added to the savings from 
elimin~tion of cans (1.4 cents) and elimination of dumping loss 
(2.5 cents) and the total savings compBred with the additional 
cost per hundredweight of using a bulk tank, 
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8. If the gross saving per hundredweight is 16.7¢ (column 14-
TAble 1) and subtracted from the additional cost per hundred
weight of using a bulk tank (column 11 and 13-Table 1) it is 
possible to determine the net savings (column 15 and 16-Table 
1). 

9. According to the CA.lculations given in Table 1, producers 
with herds of seven or more cows would benefit by having a 
bulk tank if the tank could be used effecti\Tely for 20 years. 
If, on the other hand, the tank could be used effectively for 
only 10 years, then only the producer with herds of some over 
10 cows would benefit by shifting to the use of a farm bulk tank. 

C. Association considera tiona 

Vfuen all the patrons of a plant are asked to convert to a bulk 
tank system, the smaller ones may actually lose while the 
larger ones have substantial savings. There should be a 
benefit to the group as a whole if a conversion is made to bulk 
milk hand.ling. The d.irectors and management of a dairy associa
tion can determine the net savings for the various size patrons 
from their records. 

Net Savings of an Association if it Shifted from the Handling of Milk 
in Cans to Bulk Tanks 

' i -~ 

~lze of Number of patrons 
~lk tanks in each tank 
]i 

Annual milk receipt 
from each size group 

Net savings per 
C\oTt. when allow
ance is made for 
interest on in
vestment and com
plete deprecia
tion of the tank 
in: 

Net savings 
per year when 
allo\11ance is 
made for in
terest on 
investment and 
complete de
preciation of 
the tank in: 

:.] size group 
I~ 
I£ 
j 

I i 
~~· 
''gal. 
li 
11 

it?5 
L;~o 
iff 

~£0 
~pO 
~·po 
ppo 
,,l 
: .% 

(1) (2) 
number 

101 
47 
36 
30 
4 

),ft;ql for the 
s}ocia tion 218 

(3) 
percent 

46 
22 
16 
14 
2 

100 

(4) 
pounds 

4, 161,137 
3,411,700 
3,672,630 
4,708,500 

957.39:5 

16,911,362 

10 Yrs. 20 Yrs. 
(S) (6) (?) 

percent cents per cwt. 

24 -2.3 5.3 
20 -1.0 6.0 
22 3.9 9.0 
28 7.4 11.1 

6 10.0 12.7 
11.4 13.5 

100 2.7¢ 8.3¢ 

10 Yrs. 20 Yrs. 
(8) (9)_ 

dollars 

-957 
-341 

1,432 
3,484 

957 

2,205 
2,047 
3,305 
5,226 
1,216 

$4,575 $13,999 
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Noteg 

1. The reQuired size of the bulk tanks was figured on the basis 
of every other day pickup and with use at 3/4 capacity during 
peak milk production season. (column 2-Table 2) 

2. The net savings per year (column 8 and 9 - Table 2) was 
calculated by multiplying the hundredweight of milk (column 
4-Table 2) by the net savings (column 6 and. 7-Table 2). 

3. The total annual net saving for this group of patrons is the 
sum of the net savings and net losses of the indi~idual patrons. 

4. For the total group of patrons there was a net saving. One 
hundred forty-eight (148) patrons or 68 percent of the total 
had net losses when a life of 10 years was figured for the 
bulk tanks. But these patrons furnished. only 44 percent of 
the milk handled by the association. The net loss for 
individual groups of patrons ranged from 1.0 to 2.3 cents per 
cwt. The groups of larger patrons had savings up to 10 cents 
per cwt. which offset the loss of some of the groups of 
smaller patrons. 

D. The Savings are Different in Large and Small Plants 

The costs of receiving milk in cans decreases as the volume of milk 
received per day increases. Recently· a study of milk receiving room 
costs was made in the Mid11rest. These receiving costs varied from 
less than 10¢ per hundredweight in a plant,receiving 160,000 pounds 
per day to 25¢ per hundredweight in a receiving station buying only 
40,000 pounds per day. 

Costs of receiving milk in bulk tanks at a plant changes very 
little as the volume of milk received increases and is about 3¢ per 
hundredweight. The following table shows the comparative costs and 
savings for plants with various volumes. 

Table 

Milk received in cans 

Milk received in bulk tanks 

Savings when milk is received 
in bulk instead of in cans 

Daily Volume of Milk Received 
40,000 
pounds 

Cost per 

22¢ 

75,000 160,000 
pounds pounds 

cwt. of receiving milk 

14¢ 10¢ 

11¢ 7¢ 



- 11 -

Note: 

1. The savings from receiving milk in bulk result only if the 
can receiving room is eliminated and all of the milk is 
received in bulk. If the can receiving room is kept open, 
the costs would actually be higher. 

2. The savings of receiving milk in bulk instead of in cans is 
much greater in small plants than in large plants. 




