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CONCLUSIONS AND RECOMMENDATIONS

The Commilttee on Liquefied Petroleum Gas, appointed by the
National Petroleum Council "to study the liquefied petroleum gas
situation, including a study of production and transportation facili-
ties," herewith submits to the Council its report and recommendations.

The scope of the assignment was so broad, and in some respects
would requlre such a large amount of original research because of
scarclty of dependable data, that 1t was deemed advisable to divide
the Committee membershlip into three subcommittees, each to handle a
specific aggignment.

One subcommittee was named to study "Production,” another "Demangd"

and the third  -"Transportation.,”

The fact hecame very apparent as the Commlttee proceeded with its
work that conditlons within and affecting the liquefled petroleum gas
industry have been and are continuing to change with such rapidity
that any concluslons reached and recommendations made would have to
be subject to numerous dqualifications,.

For example, the "Production" subcommittee could determine with
reasonable accuracy the total capaclty of new and expanded facilities
underway or planned by the natural gasollne and cycling plant oper-
ators, but 1t could not, because of the steel and labor situations
and other factors, predict wlth any degree of accuracy just when or
in what order those facilities would-begin manufacturing liquefied
petroleum gases. o

This subcommittee could not, therefore, estimate production for
1948 and 1949 on either a dally average or a total-for-the-year basis.
It had to confine 1ts estimates to the volumes the new and expanded
facilities are expected to be producing at an annual rate by the end
of sach of the years 1948 and 1949,

This subcommittee also had to glve gerious consideration to the
potential increase 1in lliquefied refinery gases as a result of the
current refinery lmprovement and expangion program.

- While the Committee obtained estimates of increased production
from refineries representing 63.3 per cent of the cracking capacity
and 54.3 per cent of the crude capacity of the United States, it was
unable to obtailn estimates from a few large refineries known to be
making and selling large quantities of liquefiled refinery gases.
Nelther was the Commlttee able to obtalin estimates of lncreased pro-
duction from many small refilneries which may either lncrease production
or in which additional equipment for the production of liquefied re-
finery gases may be installed in the near fyture. This unreported
potential production, therefore, becomes an unknown factor in the
determination of total production, :




The Commlittee feels, therefore, that it can go no further than
to state that, on the basis of the information at hand, the minimum
estimated total production at the end of 1948 and at the end of 1949
will be at a rate which will amount to an annual production total as
reported by the subcommittee,

In other words, the total production figures must not be con-
strued as being the Committee's estimate of total production that
actually wlll be reallzed in each of the two years under consideration.

The "Demand" subcommittee was faced with much the same problems,
and it wlll be noted that its report contains numerous qualifications.

This subcommittee also realized that, due to the uncertainty wilth
reference to motor fuel demand and production; the effect of enlarged
and new reflning facilitiles on the requiréments of liguefied petroleum
gas; the enlargement of existing facilitles or the installation of new
“facllities which would make some refineries more self-gufficlent with
respect to requirements of these light hydrocarbons, and many other
unpredictable factors, it would be almost impossible to determine or
estimate wlth any reasonable degree of accuracy the volume of ligue-
fied petroleum gas that would be required by refineries in the United
States during 1948 and 1949. The subcommittee accordingly excluded
refinery requirements from its estimates of demand.

This Committee accordingly approached that problem by comparing
shipments to refineries for 1946 and 1947, as reported by the Bureau
of Mines. This report indicated that shipments in the latter year
were 7 per cent higher than in the previous year. By using 7 per cent
as an arbitrary annual increase factor for 1948 and 1949, the Com-
mittee arrived at what it believes 1s a conservative estimate of lique-~
fled petroleum gas requlrements by refineries for those two years,
namely, 436,002,000 gallons in 1948 and 466,720,000 gallons in 1949,
The Commlttee has added .these totals to the "Demand" subcommittee's
estimated totals. ‘

Tying the reports of the Production and Demand subcommittees
together - keeping in mind the qualifications already stated - pro-
duces the following table: _

1948 1949
o (Gallons)
Production (annual rate at end of Year) 3,263,881,600 3,771,886,600
Demand : 3,194,102, 000 3,755,220,000
Surplus on Annual Basis , . 69,780,000 16,667,000
Indicated Dally Average )
surplus at end of year 193,800 46,100

On thelr face, these figures indlcate there is golng to be
sufficlent liquefied petroleum gas produced in 1948 and 1949 to take
care of demand. -




For thls reason the Commlttee re-emphaslzes the qualifications
previously made with reference to the production and demand figures,
and, kKeeplng those qualiflcations definltely in mind, has concluded
that: _

1. Production of liquefied petroleum gas by the end of both
1948 and 1949 will be at a rate which, on an annual basis, i1s likely
to be ahead of annual demand but which, in seasonal periods of peak
consumption 1n each of those two years, may not be at a current rate
gufficient to meet the total current demand.

2, Tank car production for 1948 and 1949 should result in an
adequate number of cars to meet requirements.

Production of ligquefied petroleum gas at manufacturing polnts 1s
a continuous and fairly constant volume operatlon, It cannot be in-
creased or decreased to colnclde with current demand.

Excess production in period of light demand, therefore, must be
irrecoverably lost, or stored for future use.

In years past when current production was sufficient to supply
the current demand, even in perlods of peak consumption, expensgive
and large scale pressure storage was not consldered an economlc
necessity.

Now that annual demand is creeplng so close to annual production,
the Committee is strongly of the opinion that only by saving excess
production in periods of light demand can the i1ndustry cushion 1ltself
against those seasonal perlods when demand on a current basis far
outstrips current production.

The Committee accordingly recommends to the industry - both
manufacturers and distributors - that 1t proceed with a storage pro-
gram deslgned to save for ultimate utilization the maximum volume of
liquefied petroleum gas preduced annually, This Committee believes
storage capacity not only should be increased at manufacturing plants
and bulk plants of distributors, but also should be established at '
strategic polnts for short-haul distribution in order to obtain the
maximum utllization of transportation equipment throughout the year.
Particularly should distributors and consumers whose distrilbution or
use is of a highly seasonal nature install ample storage to provide
for thelr excess requlrements during peak demand perilods.

The Committee also recommends that distributors and equipment
suppliers minlmize the sale of tanks to consumers of a size which is
ingufficlient to handle a peak load without refllling for at least 90
days; also to make every effort to convince consumers having insuffi-
clent storage capacity elther to 1lnstall larger or addltlional tanks.

The Committee strongly recommends to potentlal consumers that
they do not purchase and have ingtalled any new equipment for utili-
zation of liquefled petroleum gas unless they flrst can make a firm
contract with some reputable distributor for thelr entire fuel
requirements,




REPORT OF "PRODUGTION" SUB-COMMITTEE

From the U.S. Bureau of Mines Report NGR-156, the Liquefied Petro-
leum Gas production of 1946 as compared with 1947 is shown in the fol-
lowlng tabulation:

GALLONS
Ligquefied Petroleum Gases 1947 1946
Commercial propane-butane mixture 477,711,000 420,521,000
Normal Butane L2, 533,000 339,532,000
Propane 556,803,000 327,163, 000
Other L.P.G. Mixture 166,025,000 121,879,000
Iso-Butane 206,184,000 164,015,000
Iso-Pentane 40,268,000 36,235,000
Total 1,889,524,000 1,409,345,000
Liquefied Refinery Gases produced .
for fuel and chemical purposes 784,140,000 705,642,000
Total . 2,673,644,000 2,114,987,000
Increase 558,677,000 = 26.4%

It will be noted that in 1947, LPG production increased 26.4% with
a total production of approximately 2,673,664,000 gallons, as compared
with 2,114,987,000 gallons in 1946, or an increase of. 558,677,000
gallons.

In order to estimate the quantity of production to be expected in
1948 and 1949, this sub-committee worked with the Production Sub-Com-
mittee of the National Petroleum Councll's Steel Requirements Com-
mittee, and gquestionnaires were clrculated to determine the number and
glize of Natural Gasoline and Cycling plants that are either now under
construction or authorized and planned through September 31, 1949, A
summary of the data obtained from these questlonnaires is tabulated in
Table No. 2, indicating that 57 new projects are under consideration
in 10 states. The two plants under construction in Pennsylvania and
Californla did not report the volume of production, but for those
reported 1t is shown that annual capacity for LPG 1s being installed
as follows:

Butane 353,800,000 gallons per year
Propane - 333,547,000
LPG 425,492,000

1,112,847,000 gallons per year

It 1s estimated that approximately 60 per cent of this capacity
will be installed in 1948, making an increased production capacity of
667,708,200 gallons by the end of the year. Assuming that this capa-
city is operated at 80 per cent of its designed capaclty, it is esti-
mated that additional production at the rate of 534,159,000 gallons
annually wlll result by the end of 1948, and that by the end of 1949
the production will be up another 445,132,800 gallons.
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These figures indlcate that by the end of 1948, production of
Ligquefied Petroleum Gases from natural gasoline and c¢yclling plants is
likely to be at the rate of 2,423,690,000 gallons on an annual basigs,
while productlon on the same basis is likely to be in the order of
2,868,823,000 gallons by the end of 1949, These 1948 and 1949 figures
represent increases over 1947 production of 28 per cent and 51 per
cent respectively, with the increase in 1949 over 1948 amounting to
18 per cent.

The Bureau of Mines report indicated Liquefied Refinery Gases pro-
duced for fuel and chemlcal purposes, 1l.e., production avallable for
use outside the plants, amounted to 784,140,000 gallons in 1947, or
approximately 29 per cent of total production.

Telegraphlc dquestionnaires accordingly were sent to reflners repre-
senting 79 per cent of the cracking capaclty and 70 per cent of the
crude capacity of the Unlited States, requesting them to estimate the
volume of new production of propane and butane which would be-avall-
able from refinery sources for sale for fuel and chemical purposes
during each of the years 1948 and 1949 over and above 1947.

Four companies known to be distributing sizeable quantities of
Liquefied Refinery Gases in the domestlic market falled to reply.
Answers were receilved, however, from refineries representing 63,3 per
cent of. the cracking capaclty and 54,3 per cent of the crude capacity
of Unlted States refineries as reported by the 0il and Gas Journal,
issue of April 1, 1948, The Committee estimates, however, that these
repllies cover 80 to 90 per cent of the potentlal production of Lique-
fied Refinery Gases avallable for fuel and chemlical purposes.

Totals obtained from these questionnailres are as follows:

Estimated Increase in Production

Propane . ' Butane Total*

1948 Over 194G  Over 1948 Over 1949 Over 1948 Over 1949 Over
1947 1948 © 1947 - 1948 1947 1948

Total
Gals.25,806,600 44, 130 000 3,974,000 16,172,000 55,058, 600 63 872,000

Dally Average
Production (gallons) 153,200 177,400

*(These totals are higher than the sum of the propane and butane
totals due. to the fact that some refiners reported total new
production without segregating it.)

On the basis of these replies we can assume that the sum of the
totals above plus the 1947 production reported by the Bureau of Mines
represents the minimum volume of LPG from reflnery sources as shown in
the following table:

N
\\




1948

1949
1947 Production 784,140,000 Gal 1947 Production 784,140,000 Gal.
Total Increase Total Increasse
1948 55,058,600 1948 55,058,600

Est.total ligue- Total Increase

fied refinery 1949 63,872,000

gag for fuel

& chemlcal

purposes 839,198,600 Gal. 903,070,600 Gal.

From these data, 1t is
minimum total production of
yvears 1948 and 1949 will be
" Production Sources

1947 Production
(other than refineries)

New Production
(other than refinerles)

Refineries

% Change over 1047
% Change over 1948

indicated that, on an annual basils, the
liguefied petroleum gas by the end of the
at the following rate:

1948 1949
1,889,524, 000 1,889,524,000
534,159,000 979,292,000
839,198,600 903,070,600
3,263,881,600 3,771,886,600
22% 41%
15%
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REPORT OF "DEMAND'" SUB-COMMITTEE

On February 5, 1948, the National Petroleum Council appointed a
Committee to study the liquefied petroleim gas situatlon, including
production and transportatlon facilities. Three sub-committees were
appointed to make a study of "Production", "Transportation", and
"Demand". The "Demand" sub-committee was instructed to "make a study
of all possible phases pertalnling to domestic and industrial demand
currently, as well as the potential increase in demand in the fore-
seeable future".

The "Demand" sub-committee submits i1ts report herewlth:

SOURCES: 1. A Sub-Committee of the Marketing Division of the
Natlonal Petroleum Council, under the chalrmanshlp of Mr. K. W. Rugh,
assigned the task of determinlng the forecastable steel requirements
of the liquefied petroleum gags 1lndustry, met one day prior to our
initial meeting, whlch was February 25th, This Sub-Committee was com~
posed of the best informed personnel of the indusftry, produclng and
marketing, at all levels. Since the group included about twenty re-
presentatives, drawn from every geographlc section of the country, we
feel that the estimates resulting from the meetling of this Sub-Com-
mittee are well within limits of allowable error.

Although our Sub-Committee does not wlsh to plagi-
arize nor precede the report of Mr. Rugh's Sub-Committee on steel
requirements, we recognize that the conclusions reached 1n reference
to the steel requirements were necessarlily based on the same infor-
matlion as to forecastable gallonage of demand that 1t is the function
of our committee to 1lnvestigate. It was the considered.opinion of
our sub-committee that a créoss-section of well-informed individuals
in the industry could prognosticate, from their comprehensive know-
ledge of the various factors involved, within acceptable limits of
accuracy, and with as high a degree of reliability as could be at-
tained by detailed and laborious calculation, in which errors are
often multiplied and extended., Therefore, in order to avoid dupli-
cation and confusion, our sub-committee has utilized the estimates
of Mr. Rugh's Committee with reference to gallonage forecast for the
industrial, chemical manufacturing utlillity and gas manufacturling, and
synthetic rubber production requirements.

SOURCES: 2. With reference to domestic demand, our sub-commlttee
has found 1t pogsible to verify from Independent sources the estimates
of the Steel Requirements Sub-Committee, In our analysis, we have
made reference to the data compiled by the U, S. Department of Com-
merce Librarian, New York City; the U, S, Department of Labor Sta-
tistlcs Department; "Gas Age" 1lssue of February 19, 1948; Report of
G.AM.A, based on G.A.M,A, records, A.G.A., records, U. S. Census
Bureau, Electrilcal Merchandising, Fuel 011 and 0Ol1 Heat.

We belleve that we have carefully verified, by
several methods, the conclusions reached by Mr, Rugh's Sub-Commlttee
as to the forecastable demand 1n the domestic field.




SOURCES: 3. The basis for the 1947 demand was the 1947 report,

published in February, 1948, by Messrs. R. W. Thomas and K. W. Rugh of
Phillips Petroleum Company. For several years past, Messrs, Oberfell,
Thomas, Benz, Rugh, etc. have publighed reports whlch the U, S.

Bureau of Mines has invariably confirmed about one year later. We,
therefore, feel that the authentlcity of the Thomas-Rugh report for
1947 is fully reliable,

(c)

DEMAND ESTIMATETD

1947 1948 1949

(From the Thomas-Rugh Report,
Up 30% from 1946)

- Domestie 1,000,000, 000 1,300,000,000 1,560,000,000
Industrial '285,0009000 342,000,000 410,400,000
Chemlcal Manufacturing 415,000,000 556,100, 000 695,100, 000

Ut1lity and Gas

Manufacturing 135,000,000 210,000,000 273,000,000

+ Synthetic Rubber

Production 350,000, 000 350,000,000 350,000,000

2,185,000,000 2,758,100,000 3,288,500,000

It is important to point out that the annual domestic consumption
figure 1is not divisible 1nto 12 equal parts. Because of the wide
use of liquefied petroleum gases for house heating, particularly
in the south, there 1s a conslderable fluctuation between monthly
summer demand and the monthly winter demand. For example, in
three typical southern states the fluctuwation 1s at the rate of

5 to 1; that is, the domestic consumer uses filve tlmes as much in
each winter month as in each summer monhth, under normal conditilons,
where the fuel 1s used for house heatlng. Thils is not ftrue to
any conslderable extent where liquefied petroleum gas ls used

for cooking, hot water, evtec., and not for house heatling.

The inérease 1n demand for industrial fuel in 1948 and 1949 over
1947 1s based on our information as to the number of additional
large storage tanks ordered for delivery in 1948 by industrial
users, as compared to those in use in 1947,

The increase in demand for chemical manufacturling purposes in
1948 and 1949 over 1947 is based on known new construction of and
in chemical manufacturing plants.




gas for additions to thelr supply when the w nter peak demands
arise. Simultaneously, i1t 1s normal practice for many utilities
to cut down or eliminate supplylng thelr plpe line gas to in-
dustrial accounts during the peak winter months, in order to
make more fuel available for thelr domestic consumers. This
results In two dislocations: :

(1) The utility uses more liquefied petroleum gas in its
own operatlion during the cold months, compared to
the summer,

(2) The industrial consumers of the utility must turn to

' other fuels (in many cases liquefied petroleum gases)
for thelr power during peak perlods in winter months,
when the utility cuts them off from pipe line gas.

(e) The figure given represents present operation of Rubber Reserve
Plants, changes 1n whose operations we cannot properly evaluate
since such changes would be based on factors beyond our reason-
able forecasting abllity.

Notes: I, All figures glven are in U, S, Gallons,

II. We have not included in these figures any aviation or”
other refinery uses of LP gas.

III. The domestic increase in 1948-1949, over 1947, presupposes
no ragical changes in the economic cycle in 1948, compared
to 1947. _

IV. The potential market for liquefied petroleum gas in the
United States presgents the posslbility of a definite de-
crease in the rate of expansion. '

Our reasoning is based on the following:

Total U. 8. dwellings, April, 1947 41,747,000
Dwellings constructed since April, 1947 644,250
U. S. dwellings December 31, 1947 42;391,250
Total ranges December 31, 1047 29,375,000
Potential range market as of December 31, 1947 13,016,250
Contemplated 1948 construction 950, 000
Total 1948 potential available 13,966,250

(A1l ranges - gas, electric and all other fuels)

There will be, in our opinion, an increase in domestic
business of 30% in 1948 and a smaller increase (about 20%) in 1949,
The synthetic rubber usage will remain static. The industrial,
utility, domestic and chemical usages will increase about 20% in
1949, over 1948,




REPORT OF "TRANSPORTATION" SUB-COMMITTEE

Based on a reported productlon of Liquefied Petroleum Gas, for all
uses, of 2,673,644,000 gallons for the year 1947, it was estimated with
reasonable accuracy, that the L.P.G. tank cars avallable to the Petro-
leum Industry in 1947, including Modified Cars, Class 104-A cars, Class
105-A-300 and Class 105-A-400, moved about 50% of the production, or
1,336,664,000 gallens. It 1s assumed that the balance, or the other
50%, either moved by pipe line, by tank trucks, by water, or in con-
tainers, or was disposed of in some other manner.

Based on an estimated production of 3,263,881,600 gallons for 1948,
or an increase of 590,217,600 gallons over 1947, it is estimated that
if this entire increased production-was to be moved in tank cars, 2676
additional cars would be required. If T75% of the increased production
moved by tank cars then 2007 additional tank cars would be requlred.
If 50% of the increased production is to move in tank cars than 1338
additional tank cars would be required.

According to the information available to your committee there were
avalilable to the Petroleum Industry for L.P.G. on January 1, 1948, in-
cluding all the types referred to above, a total number of 6571 cars.

The figures of the car builders for new cars delivered since
January 1, 1948, reveal that for the four months 973 cars were actually
congtructed and delivered, or an average of 243 cars per month. From
the best estimates avallable 1t is expected that for the remaining eight
months an average of not less than 250 cars per month will be constructed,
or a total of approximately 3,000 new cars for the year 1948,

It, therefore, appears that the tank car production for 1948 is
more than adequate to meet the increased production of L.P.G.

As previously indicated, Modifled cars are included in the L.P.G.
tank car equipment available. As will be recollected, these Modified
cars (1194 still in service) were constructed as a war emergency and
thelr efficliency is deterlcrating rapldly and these cars will eventu-~
ally have to be retired from the L.,P.G. service., Thls factor must be
taken into consideration in future tank car construction. It is es-
timated that the backlog of orders for new L.P,G. cars remaining on
the books of the car bullders, as of December 31, 1948, will be suf-
ficient to retire if not all, then at least a large portlon of these
cars from L.P.G. service in 1949,

The transportation requlirements by water, plpe line, and highway
were algo consldered and it was concluded that these transportation
facilities would be developed principally on econcmic grounds. No
estimates as to facilitles required will be submitted, although it was
indicaﬁed that 24 tank trucks would need to be constructed during 1948
and 1949, ' :

It 1s, of course, -Important at this polnt to recognize that 1f any
of the present or anticipated rail transportation is diverted to these
other transportation agenciles, or 1f the distances travelled are shorter,
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then a temporary surplus of tank cars may develop, unless of course
the production and the demand for L.P.G. lncreases to take up the

slack.

It is apparent to your committee 1in the study before it that un-
less adequate storage 1ls provided in the fleld of consumption for the
surplus production of L.P.G. 1n the late spring and until early fall,
economic losses will occur either by a loss of material or a loss of
trangportation efflelency, or both.

It was also the opinion of your committee that many delays to
tank cars at polnts of loading and points of unloading can be cor-
rected and thereby increase the effilicilency of the present equlpment.

The estimated production of 1949 is 3,771,886,600 gallons of "an
increase over 1948 or 508,005,000 gallons. If this increase goes 100%
by tank car 2304 cars will be required; if 75% 1728 cars; if 50% 1152
cars, Suffilclent old unfilled orders on the books of the car bullders
plus new orders placed this Kear should result In an adequate number
of cars being produced in 1949 to meet 1949 requirements.

Of course, it will be apprecliated that the foregolng analysis re-
presents estimated consolidated needs of the Industry on a national
scale without regard to the tank car situation as 1t affects the in-
dividual companies. In the competitive ecconomy in which the petroleum
industry operates, tank car constructlon must be continued untll each
member of the Industry has had made avallable to 1t the tank cars
‘needed for the development of 1its indlvidual business and on the most
favorable conditions obtainable,




State

California
Colorado
Kangas
Louisliana
Misslssippl

New Mexico
Oklahoma
Pennsylvania
Texas
Wyoming
Total

Per.Cent

NOTE:

No. of
Plants

w .
eI 0 & =R

(%)
—~

* Not Reported

Butane

18,259
280

23,490

TABLE NO. 2

SUMMARY BY STATES

(Barrels Per Day)

Fropane

*
300

1,200
2,700
120
150

¥*

17,176
410

22,056
13.67

Gasoline Grand

L.P.G. Total & Heavier Total
. *® ¥* * *

- 700 1,300 2,000

- 2,320 1,520 3,840
4,833 10,604 3,679 19,283
- 280 520 800
2,607 2,607 2,250 4,857
- 350 750 1,100

* * * ’ *
20,701 56,136 72,107 128,243
- 690 590 1,280
28,141 73,687 87,716 161,403
17.43 45, - 54,35 100.00

Per Cent

*
1l.24
2038

11.95
.50

3.01
.68

%
79.45
.19

100.00
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