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INTRODUCTION AND EXECUTIVE SUMMARY 

INTRODUCTION 

In June 1978, the Secretary of Energy requested the National 
Petroleum Council to determine the nation's petroleum and gas stor
age and transportation capacities as part of the federal govern
ment's overall review of emergency preparedness planning (Appendix 
A). The National Petroleum Council has provided similar studies at 
the request of the federal government since 1948, most recently the 
1967 report entitled u.s. Petroleum and Gas Transportation Capaci
ties and the 1974 report entitled Petroleum Storage Capacity. 

To respond to the Secretary's request, the National Petroleum 
Council established the Committee on u.s. Petroleum Inventories, 
and Storage and Transportation Capacities, chaired by Robert v. 
Sellers, Chairman of the Board, Cities Service Company. A Coor
dinating Subcommittee and five task groups were formed to assist 
the Committee (Appendix B). 

The Inventory and Storage Task Group, chaired by W. P. Madar, 
Vice President - - Supply, The Standard Oil Company (Ohio), was re
quested by the Committee to determine: 

• The minimum operating level of petroleum inventories; that 
is, the inventory which is required to fill pipelines and 
tank bottoms as well as maintain minimal operational flex
ibility and is, therefore, unavailable in an emergency 

• The total primary storage capacity for the United States and 
that portion of storage capacity which is required for nor
mal operations and could not be used to store petroleum for 
an emergency 

• The capacity of storage facilities under construction. 

The National Petroleum Council (NPC) has conducted eight sur
veys on this subject since 1948. To develop the data for this re
port, the NPC distributed questionnaires to those companies which 
report primary inventory data to the Department of Energy. A cer
tified public accounting firm, Price Waterhouse & Co., was contrac
ted by the NPC to receive and aggregate the survey returns. Sur
vey results are discussed in the section of the report entitled 
"Results." A copy of the questionnaire is included in this report 
as Appendix D and the tabulation of the survey returns is presented 
in Appendix E. 

In addition, the Task Group was requested to: 

• Describe the nature of the relationships between primary, 
secondary, and consumer storage 
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• Provide an explanation of the nation's petroleum distribu
tion system 

• Discuss the federal government Strategic Petroleum Reserve. 

EXECUTIVE SUMMARY 

One of the principal objectives of this study was to determine 
the minimum operating inventory of the primary distribution system. 
This level is defined as the inventory required to fill pipelines 
and tank bottoms as well as maintain normal operations; for emer
gency planning purposes the minimum operating inventory is consid
ered unavailable. Runouts and shortages would begin to occur if 
inventory were to fall below this level. 

B ased on the responses to the National Petroleum Council's 1979 
Survey of Petroleum Storage Capacity and Inventory Availability in 
the United States, the NPC has concluded that the minimum operating 
inventories for crude oil and each of the major refined products 
are as follows: 

Crude Oil 
Gasoline 
Kerosine 
Distillate Fuel Oil 
Residual Fuel Oil 

u.s. Primary Distribution System 
Minimum Operating Inventory -- 1978 

(Millions of B arrels) 

290 
21 0 

35 
125 

60 

The second objective of this study was to determine the amount 
of tankage capacity in the primary distribution system and the 
amount of that tankage which could be used to hold petroleum for 
use in an emergency. The tank capacities for crude oil and each of 
the major refined products are as follows: 

Crude Oil 
Gasoline 
Kerosine 
Distillate Fuel Oil 
Residual Fuel Oil 

u.s. Primary Distribution System 
Total Shell Capacity of Tankage 

September 30, 1978 
(Millions of Barrels) 

462 
438 

90 
365 
162 

Based on the data from this and previous NPC surveys, the NPC 
observed that inventory has averaged about 50 percent of tank 
capacity for the past 30 years. Individual tanks alternate between 
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full and empty, and at any point in time, the whole storage 
system is approximately half full. The NPC concluded, therefore, 
that no significant storage capacity exists for holding emergency 
supplies. 

Inventories and capacities reported in this survey do not 
include: 

• The federal government Strategic Petroleum Reserve {SPR). 
At the present time, the capacity of the SPR is approaching 
2 5 0  million barrels with an inventory of about 8 8 . 7  million 
barrels as of July 3 0 ,  1 97 9 .  

• Crude oil and products located in u.s. possessions and ter
ritories. At least 4 5  million barrels of storage capacity 
are located in these areas. 

• Transshipment facilities located in foreign countries adja
cent to the u.s. 

• Foreign crude and products bound for the United States. 

• Most of the Alaskan North Slope crude oil in tankers. 

In addition to the capacity of and inventory in the distribu
tion system, the national petroleum supply depends upon the level 
of domestic crude production, crude imports, product imports, and 
refining capacity. Furthermore, the distribution system itself 
consists of the primary system (the principal focus of this re
port), as well as the secondary distribution system and consuming 
sector, which contain substantial holding capacity and inventory. 

The secondary/consumer storage system has a significant effect 
on supply. Analysis of the storage capacity for gasoline and dis
tillate fuel oil in the secondary and consumer segments shows that 
capacity exists for at least 5 0 0  million barrels, or 6 0  percent of 
the primary storage capacity for these products. The magnitude of 
this capacity suggests that shifts of sizable volumes of inventory 
between primary and secondary/consumer segments might occur; these 
shifts could contribute to shortages or surpluses in the primary 
system. Further analysis of the secondary distribution system and 
the consumer sector is recommended. 
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THE ROLE OF STORAGE CAPACITY AND INVENTORY IN THE PRIMARY PETROLEUM 
D ISTRIBUTION SYSTEM 

The primary crude oil distribution system is a network consist
ing of tanks, pipelines, tankers, barges, tank cars, and tank 
trucks, which transport crude oil from producing areas or marine 
unloading terminals to the nation's refineries. The primary prod
ucts distribution system moves the finished products away from the 
refineries to the areas in which they are marketed. (For a more 
complete description of the petroleum distribution system, see 
Appendix C.) 

TANKAGE 

Storage facilities (tanks) are provided throughout the distri
bution system. This storage capacity serves the following 
purposes: 

• To receive and hold large shipments which are delivered in 
discrete parcels but which are utilized continuously. For 
example, if a refinery receives and processes two tanker 
deliveries of crude oil in a month, it must have sufficient 
storage capacity to hold at least one shipment, or about 
half a month's supply of crude oil. 

• To accumulate shipments in anticipation of tanker, barge, or 
pipeline movements. For example, a barge may have suffi
cient capacity to hold three days' production of gasoline. 
Storage capacity at the refinery should be large enough to 
hold one shipment, or about three days of production of gas
oline, preceding the arrival of the barge. 

• To meet seasonal peaks in demand. The ability of refineries 
to shift yields from one product to another is limited, so 
seasonal demand can only be met by drawing down inventory. 
Consequently, tankage is provided at both refineries and 
marketing locations to allow for a buildup of distillate 
fuel oil for winter consumption and of gasoline for summer 
consumption. 

• To segregate different grades and qualities of crude oils, 
unfinished oils, and finished products. For example, enough 
tankage must be provided so that a refiner can separate high 
and low sulfur crudes, hold unfinished oils which are 
blended into finished products, and keep separate all the 
finished products (regular, premium, and unleaded gasoline; 
kerosine; diesel fuel; heating oil; etc.) 

• To accumulate products and crude oil before and during 
planned maintenance periods. It is economically desirable 
to keep transportation systems (pipelines, tankers, etc.) 
operating even when a refinery must be shut down for routine 
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maintenance. Therefore, the refiner must have sufficient 
capacity to accommodate a buildup of finished products be
fore the refinery is shut down so that regular deliveries to 
customers may continue during the shutdown. In a like man
ner, the crude delivered during the shutdown period can be 
stored. 

• To handle unavoidable but anticipated events, some of which 
are emergencies and others the result of schedule changes, 
etc. For example, a storm can delay a tanker from picking 
up a cargo of gasoline. If there is empty storage capacity 
at the refinery, the refiner can maintain full production 
and fill that capacity while waiting for the storm to 
subside. 

• To meet safety and design restrictions. Room must be left 
at the very top of a tank to allow for thermal expansion or 
accidental overfilling. The design of floating roof tanks 
requires that the roof never reach the top of the tank 
sides. 

Finally, there is some storage capacity which is obsolete or is 
improperly located for current operations. This capacity is cur
rently not used. 

INVENTORY 

Inventory is held for the following reasons: 

• As part of the normal operating cycle of the distribution 
and refining system. For example, a cycle begins when crude 
oil is delivered to a refinery by tanker. Inventory at the 
refinery builds rapidly as the tanker unloads its cargo, and 
diminishes gradually as the crude oil is refined. This 
cycle may last hours or days, depending upon the method of 
delivery and the rate of consumption. Conversely, gasoline 
inventory builds gradually as it is refined from crude oil 
and diminishes rapidly as it is removed by barge. Similar 
cycling occurs with deliveries and receipts of crude and/or 
petroleum products made by pipelines, tank cars, and tank 
trucks. 

• To meet seasonal peaks in demand. As discussed previously, 
seasonal demand can only be met by drawing down inventories 
which were produced prior to the period of high demand. 

• To prepare for planned maintenance periods. As discussed 
previously, a refiner must build up product inventories 
prior to a shutdown so that regular deliveries may con
tinue during the shutdown. In a like manner, while the 
refinery is shut down, crude oil will continue to be 
delivered, thus building inventories. 
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• To handle unavoidable but anticipated events. For example, 
if a refiner receives crude oil via pipeline, some crude 
will be held in inventory to guard against a possible pipe
line failure. This inventory is held because it is unsafe 
to shut down a refinery instantly. Thus, some crude must be 
held just to provide a safe and orderly shutdown of opera
tions if supply should be cut off. 

• To facilitate blending to meet product specifications. Var
ious unfinished products are held until they can be blended 
to make products such as gasoline, lubricating oils, and 
various grades of fuel oil. 

• To fill tank bottoms. That portion of inventory in the tank 
which is below the suction line cannot be used. Sediment 
and water collect in this area. In the case of floating 
roof tanks it is necessary to keep enough oil or product in 
the tank in order to keep the legs of the roof off the floor 
of the tank. Otherwise, air could be drawn into the tank, 
creating a safety hazard. 

• To fill refinery process equipment (as opposed to storage 
tanks), pipelines, domestic tankers, barges, tank cars, and 
tank trucks. 

• For situations peculiar to particular locations. For 
example, refineries near the Gulf of Mexico will carry 
additional oil during hurricane season to keep tanks from 
floating. 

MINIMUM OPERATING INVENTORY 

When inventories drop below the minimum operating inventory 
level, problems occur and shortages begin to appear. For emergency 
planning purposes, this inventory is considered unavailable. A 
large part of the minimum operating inventory is "completely un
available." The term "completely unavailable" inventory is used in 
the petroleum industry to include oil needed to fill tank bottoms, 
refinery process equipment, pipelines, tankers, barges, tank cars, 
and tank trucks, as well as unfinished oils that cannot be blended 
to make finished products. This inventory can never be used unless 
the distribution system is shut down and operators are willing to 
resort to expensive, one-time-only options (such as forcing product 
out of a pipeline with water). 

In addition to the "completely unavailable" inventory, the 
minimum operating inventory includes an amount of working stocks 
required to keep the distribution system operating "normally." 
First, these working stocks include the volume needed to handle 
unavoidable but anticipated events such as emergencies and schedule 
changes. Second, the minimum operating level includes half of the 
operating cycle volume. As oil is transported throughout the 
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distribution system from producing area to refinery to product ter
minal, the inventory level in each tank rises and falls as deliv
eries are made or oil is removed. The inventory level in all tanks 
in the system generally averages the midpoint of the operating 
cycle. 

A company's minimum operating inventory is a function of many 
things, including (but not limited to) the location of both its 
supply and demand, the level of its demand, the availability of 
transportation and refining facilities, the mode of transportation, 
the availability and location of tankage, and the cost of capital. 
Actual inventory may, at times, go below the minimum operating 
level, but the company may avoid serious problems by employing 
expensive supply rearrangements or, on occasion, by a fortuitous 
exchange with another company which may have additional supply 
available. However, it would be inappropriate to plan operations 
on the basis of expensive or fortuitous supply arrangements, par
ticularly for planning involving supply interruptions. 

Seasonal inventory is not included in the minimum operating 
level. This inventory is held in anticipation of demand levels 
which cannot be met by current production. Refiners generally have 
target levels for seasonal inventory for various products. For ex
ample, a refiner may have a minimum operating level of 2 million 
barrels for distillate, and, after projecting demand and production 
for the following winter, may determine that he will need to store 
7 million barrels by November 1 .  He may then set a target inven
tory level of 5 million barrels, for example, by August 3 1 .  If his 
inventory were to slip below that level at the end of August, he 
would not necessarily experience operating problems during the sum
mer or fall, but he might be unable to satisfy his customers' re
quirements that winter. Only after the peak heating season will he 
know exactly how much seasonal inventory should have been stored. 

The buildup of product prior to a planned refinery maintenance 
period, as well as the buildup of crude oil during that period, is 
also considered to be beyond the minimum operating level. By accu
mulating product for such a situation, an oil company may continue 
to make regular product deliveries to customers and thus maintain 
smooth operations within the transportation system. 

MAXIMUM OPERATING INVENTORY 

Empty space must always be available in tankage. Part of this 
space is never filled; this space provides room for thermal expan
sion of the contents and protects against accidental overfilling. 

In a distribution system, operating space is always necessary 
to allow for receipt of inventory. For example, a crude oil tanker 
cannot begin unloading its cargo at a refinery until there is empty 
tank capacity to receive the delivery. This operating space repre
sents approximately half of the operating cycle volumes. In addi
tion, some space must be provided for unavoidable but anticipated 
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events such as emergencies and schedule changes. For example, a 
barge may be unable to pick up a cargo of product from a refinery 
because of bad weather. Having emergency space available in tank
age allows a refiner to maintain throughput. If the space were not 
there, the refinery would be forced to shut down when the product 
tanks were full. 

Each company in the primary distribution system has a maximum 
operating inventory. If inventory were to go above this level, 
there would not be enough empty space in the system to allow it to 
keep operating without a slowdown or interruption in the system. 

STORAGE CAPACITY -INVENTORY RELATIONSHIPS 

A schematic representation of the relationship between storage 
capacity and the various inventory levels is shown in Figure 1 .  
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METHODOLOGY 

The data used in this report were collected by means of a ques
tionnaire sent by the NPC to all companies which respond to the De
partment of Energy (DOE) monthly inventory survey (Appendix D ). 
The questionnaire was distributed on March 6, 1979, and responses 
were received over a two- month period following the distribution. 

The DOE receives data from each unit of a company; the NPC col
lected information on a company- wide basis, requesting that each 
company consolidate into a single report all the data which its 
units report separately to the DOE. The results apply to the en
tire primary petroleum distribution system, which consists of: 

• Refineries 

• Crude oil trunklines and their terminals (producers' lease 
stocks were not surveyed) 

• Product pipelines and their terminals 

• Bulk product terminals, defined as those terminals that 
receive product by tanker, barge, or pipeline, or have an 
aggregate storage capacity of 5 0 ,0 0 0  barrels or more 

• Barges and tankers in domestic service. 

Excluded from the survey were service stations, small marketing 
bulk plants, and consumer storage. However, inventories and capac
ities at these locations are addressed qualitatively in the section 
of this report entitled "Inventory and Storage Capacity in the 
Secondary Distribution System and Consumer Segment." 

In the questionnaire each respondent was asked to indicate his 
actual inventory and storage capacity by Bureau of Mines refining 
district. In addition, each was asked to identify that part of in
ventory which was "completely unavailable" and that part of capaci
ty which was unusable for safety reasons. Finally, each respondent 
was asked to estimate his minimum and maximum operating inventories 
by broad geographic region, i.e., either Petroleum Administration 
for Defense (PAD ) districts I- IV and/or PAD district v. 

Those respondents who analyze industry inventory levels were 
also asked to provide estimates of the minimum and maximum operat
ing inventories for the entire u.s. petroleum industry. These in
dustry responses were used as input for the NPC estimates. 

Finally, each respondent was asked to indicate the capacity of 
tankage under construction by his company. 
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Of the 365 companies surveyed, a total of 202 (55 percent) re
sponded to the questionnaire. When computed on a volumetric basis, 
the coverage ratio is 75-97 percent. The following summarizes the 
percentage of the actual inventory reported to the DOE which was 
reported to the NPC: 

Crude Oil 
Gasoline 
Kerosine 
Distillate Fuel Oil 
Residual Fuel Oil 

Crude Oil t 
Gasoline 
Kerosine 
Distillate Fuel Oil 
Residual Fuel Oil 

Actual Inventory 
Reported 

to DOE * 

for the D ates Shown 
(Millions of 

Barrels) 

March 31, 1978 

262.2 
38.1 

13 7. 9 
62.2 

September 30, 1978 

302.6 
219.3 

45.4 
220.8 

81. 2 

*Forms P-320, P-321, P-322, P-323. 

Sum of 
Responses for 

Actual 
Inventory 

Reported to 
NPC 

(Millions of 
B arrels) 

Percentage 
of Coverage 

Not 
23 6. 3 

37.0 
124.0 

48.6 

Surveyed 
90.1 
97.2 
90.0 
78.2 

281 .6 
20 2. 0 

43.1 
193.2 

60.8 

93.1 
92.1 
94.8 
87.5 
74.8 

tDoes not include 18.6 million barrels of lease stocks. 

The percentage of inventory reported in this year's survey is 
comparable to that achieved in the 1973 NPC survey for crude oil 
and all products except residual fuel oil. Since that time, the 
definition of the primary distribution system has been expanded to 
include additional independent bulk terminal operators. It is felt 
that many of the questionnaires not returned were sent to bulk ter
minal operators. 

The coverage is high enough to conclude that the results are 
representative of the way inventory and tank capacity is managed by 
the entire u.s. petroleum distribution system. In order to present 
estimates for the entire system, therefore, all sums of responses 
were adjusted upward by dividing by the coverage. For example, the 
sum of all responses for shell capacity of tankage for crude oil 
was 430.2 million barrels. Based on the response rate for inven
tory data, the sum of responses for tank capacity is believed to 
represent 93.1 percent of the true tank capacity which exists in 
the primary system. Therefore, the total shell capacity of tankage 

12 



PETROLEUM ADMINISTRATION FOR DEFENSE (PAD) DISTRICTS 

N. DAK. , 

' 
I ----,1 
' 
I 
I 

S. DAK. (-------\ ---------,. IOWA \---
' 

for the United States has been adjusted to 462 million barrels 
(430.2 million divided by 0.931) . Similar adjustments were made to 
all important inventory and capacity results. 

One further adjustment was necessary for crude oil inventories. 
Stocks of crude oil in tankage on producing properties (lease 
stocks) are included in DOE inventory figures. These small storage 
tanks, with correspondingly small volumes of inventory, were not 
surveyed since all such inventory is "completely unavailable. " 
Furthermore, this storage capacity could not be used to store addi
tional inventory. However, it was necessary to readjust these fig
ures: the 1 9  million barrels of lease stocks (as of September 30, 
1 978) were added to the "completely unavailable" inventory, minimum 
operating inventory, maximum operating inventory, and storage ca
pacity to make these figures comparable to other data regularly 
published by the DOE. 

Capacities and inventories discussed in this report do not in
clude those in the Strategic Petroleum Reserve. Also, they do not 
include capacity or inventory at transshipment facilities located 
in foreign countries adjacent to the United States. (These two 
areas are discussed elsewhere in this report. ) Although the survey 
questionnaire requested data on storage capacity and inventories 
for Puerto Rico, the Virgin Islands, and Guam, these data have not 
been included, as the number of responses for this section was too 
low to assure confidentiality to the respondents. However, the NPC 
estimates that at least 45 million barrels of storage capacity are 
located in U. S. possessions and territories. Finally, crude oil 
inventories do not include most of the Alaskan North Slope crude 
oil in tankers. This volume is also excluded from the D OE inven
tory statistics which are published monthly. 
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RESULTS 

The principal objectives of this study were to determine: 

• The minimum level of inventory which must be maintained in 
order to keep the petroleum distribution system operating 

• The amount of storage capacity in the primary distribution 
system and the portion of that storage which is required for 
normal operations. 

MINIMUM OPERATING INVENTORY LEVELS 

Three data sources were used to help determine u.s. minimum 
operating inventory levels (Table 1 ) . Each inventory holder was 
asked to indicate his minimum operating level. The sum of these 
responses provided one indication of the minimum for the industry. 
In addition, those companies which analyze industry inventory sta
tistics were asked to provide their estimate of the minimum operat
ing inventory level for the industry. Finally, recent reports pub
lished by the u.s. Department of Energy include estimates of the 
minimum operating inventory for crude oil and key products. 

Crude Oil** 

Gasoline 

Kerosine 

D istillate 

Residual 

TABLE 1 

Minimum Operating Inventory* 

( Millions of Barrels) 

Estimates Sum of the 
by Industryt Responses§ DOE Estimates• 

292 276 294 

212 192 204 

35 33 Not available 

123 11 1 120 

61 52 60 

*All minima are for end-of-season inventory levels. 
tAverage of all responses to Questionnaire 6.  
§Total of all responses to Line A-2, Column 5 for Question

naires 1 -5, adjusted by response ratio. 
,,As taken from DOE Weekly Petroleum Status Report of June 

22, 1979; DOE estimates are for the lowest point shown for the 
"Minimum Acceptable Level." 

**Crude oil inventory includes lease stocks but excludes 
Strategic Petroleum Reserve. 
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As was expected, the sum of responses was lower than the aver
age of the estimates by the industry. In reality, shortages and 
runouts would occur before inventory dropped to the minimum level 
indicated by the sum of responses because not all operators would 
reach their minimum operating level simultaneously. The sum of re
sponses does, however, provide a check on the estimates made by 
industry members. Since the sum of responses is within 6 -1 5  per
cent of the industry estimates, the NPC concludes that these es
timates provide a reasonable indication of the inventory level at 
which shortages and runouts would occur. These minimum operating 
levels are as follows: 

Crude Oil 
Gasoline 
Kerosine 
Distillate Fuel Oil 
Residual Fuel Oil 

u.s. Primary Distribution System 
Minimum Operating Inventory -- 1 9 7 8  

(Millions of Barrels) 

2 9 0  
2 1 0  

3 5  
1 2 5  

6 0  

The increases in minimum operating inventories from the 1 9 7 4  
NPC report reflect both physical increases in the distribution sys
tem and changes in definition which have added to the amount of 
inventory included in the primary system. Examples of physical 
changes are the Trans-Alaska Pipeline System (9 million barrels of 
linefill plus 9 . 1 million barrels of tank capacity at Valdez) ; Cap
line expansion; Texoma Pipeline; Seaway Pipeline; and batching of 
crude oil in Williams Pipeline and Explorer Pipeline. Two changes 
in definition which have taken place since 1 9 7 4  h ave increased the 
amount of crude oil and products included in DOE inventory statis
tics. Beginning in 1 9 7 5 ,  product inventories at major independent 
bulk terminals were added to the reporting system. Furthermore, as 
of January 1 9 7 7 ,  reporting of crude oil inventories was changed to 
include crude oil in pipelines which is from foreign sources and 
has cleared u.s. customs. 

TOTAL TANK CAPACITY AND AMOUNT AVAILABLE FOR STORAGE OF ADD ITIONAL 
INVENTORY 

Each respondent was asked to indicate his storage capacity and 
the amount of tankage which was under construction. Table 2 sum
marizes the results for crude oil and the various refined products. 
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TABLE 2 

Storage Capacity and Tankage Under Construction 
(Millions of Barrels) 

September 3 0 ,  1 9 7 8  

Tankage Under 
Tank Capacity Construction Percentage 

Crude Oil 4 6 2  1 2  3 

Gasoline 4 3 8  5 1 

Kerosine 9 0  less than 1 1/2 

Distillate 3 65 3 1 

Residual 1 6 2  1 1/2 

Each respondent was also asked to indicate the maximum amount 
of inventory he could store in his total system capacity while 
maintaining normal operations. The difference between system 
capacity and the maximum operating inventory is the space required 
to keep the distribution system operating. For some operators, 
capacity exists which could be used to hold additional inventory 
but is not currently being used because it is obsolete or in ob
solete locations. For example, there are pipelines which deliver 
oil from fields in which production has declined. Tankage along 
these pipelines may not be utilized as fully as possible and may 
therefore be available for storing additional petroleum. 

The NPC believes that there is not a significant amount of 
storage capacity which is underutilized. This conclusion was 
reached by comparing actual inventory levels to tank capacity for 
this and previous NPC studies. To make this comparison, it was 
necessary to reduce inventory figures by the amount which is out
side of tankage in pipelines, tankers, barges, tank cars, tank 
trucks, and refinery processing equipment. Table 3 summarizes this 
calculation. 
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TABLE 3 

Utilization of Storage Capacity 
September 30, 1 978 

(Millions of Barrels) 

Crude Oil Gasoline Kerosine D istillate Residual Total 

Actual Inventory 
Reported to NPC 281 .6 202.0 43.1 193.2 60.8 780.7 
(Unadjusted) 

...... Less: Inventory Outside 
co of Tankage 85.5 30.2 4.5 1 3.7 0.6 1 34.5 

(Unadjusted) 

Inventory in Tankage 1 96.1 1 71 .8 38.6 1 79.5 60.2 646.2 

Shell Capacity of Tankage 
Reported to NPC 430.2 403.5 84.9 319.5 1 21 .4 1 359.5 
(Unadjusted) 

Percentage Utilization 46 43 45 56 50 48 



Table 4 compares this result to previous NPC studies and shows 
the use of tanks in the primary system over the past 30 years. 

TABLE 4 

Percentage Utilization of Tank Capacity -- 1948-1978 

Inventory as a Percentage of 
Survey D ate Tank Capacity 

March 31, 1948 42 

June 30, 1950 45 

March 31, 1952 45 

March 31, 1954 48 

March 31, 1957 45 

September 30, 1962 50 

September 30, 1969 53 

September 30, 1973 48 

September 30, 1978 48 

Actual inventory has averaged about 50 percent of storage ca
pacity for the past 30 years. Individual tanks alternate between 
being full and empty, and at any point in time, the whole storage 
system is approximately half full. At any given point, some tank 
owners hold their maximum inventory and some hold their minimum, 
while most fall somewhere between the two levels. There is no way 
of predicting where the space will be in the system. Furthermore, 
this space "moves" throughout the distribution system continually. 

Figure 2 illustrates the use of tanks on each of the dates 
indicated. 

QUESTIONNAIRE RESULTS 

Figure 3 summarizes the responses to the survey, as adjusted. 
Each bar indicates total system capacity (tankage plus pipeline 
fill and inventory held outside of tankage) ; capacity minus storage 
space unusable for safety reasons (tank tops) ; maximum operating 
inventory; actual inventory (for the date shown) ; minimum operating 
inventory; and "completely unavailable" inventory. The maxima and 
minima represent the sums of the responses; in actual operation the 
operating ranges for the entire petroleum distribution system are 
narrower. 
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Figure 2. Tank Utilization. 
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Figure 3. Summary of Adjusted NPC Survey Results. 
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I NVENTORY AND STORAGE CAPAC ITY I N  TH E SE CONDARY D I S TR I B UTION SYS TEM 
AND CONS UME R  S E GMENT 

Th e f o l low i ng a n a ly s i s  o f  inventory a n d  s to r ag e c ap a c i t y  i n  
the se cond ary d i s tr i but ion s ystem and cons ume r s egme n t  i s  q u a l i t a
t i ve r a th e r than quant i t a t i ve . Se l e c ted comp a n i e s  i n  e n e rgy
i n t e n s ive i nd u s t r i e s  we re i n t e rv i ewed abo u t  t h e  amo u n t  a nd u s e  o f  
the ir s torage capac i ty . I n terv iews we re cond u c te d  w i th 16 compan
i e s  repre s e n t i ng the f o l l ow i ng ind u s t r i e s: food , s te e l , a l um i n um ,  
chem i c a l , a u tomot i v e , and pape r . Se l e c te d  u t i l i t i e s  we re a l so 
i n t e r v i e we d . 

Th ere wa s l i t t l e  u n i form i ty i n  the r e s u l t s . Some compa n i e s  
h ad as l i t t l e  as 15 d ays o f  s torag e  capac i ty f o r  pe t ro l e um prod uc ts 
wh i l e  o t h e r s  h ad as much a s  120 d ay s; the ave r ag e  wa s abo u t  30 
d ays. Mo s t  i nd i c a ted th a t  they h av e  not a d d e d  any s to r ag e capac i ty 
s i nce the 1973 emb a rg o . Howeve r, many i nd i c a t e d  t h a t  t h e i r  o i l  
s torag e  capac i ty h ad b e e n  b u i l t  to s e rve a s  a backup f o r  n a t u r a l  
g a s  cur t a i lme n t s . Wi t h  f ue l  o i l  pro j ec ted t o  b e  i n  t i g h t  s up p l y  
over t h e  nex t f e w  y e a r s , many s aid t h e y  wo u l d  u s e  t h e  t a nkag e t o  
back up the i r  s up pl i e s  o f  pe trole um . 

Fue l i nve n tory l eve l s  a l so va r i e d  by c ompa ny . Some comp a
n i e s  had as l i t t l e  a s  two d ays of s upply av a i l ab l e . Th e i r be l i e f  
was that there wa s n o  po i n t  i n  hold i ng pe t r o l e um i nv e n tor i e s  t o  
keep the i r  ope r a t i o n s  g o ing i f  the i r  s uppl i e r s  a n d / o r  c u s tome rs 
could no t ope r a t e  thro ugh a pe trole um s up p l y  i n t e r r u p t i o n . Mo s t  
c i ted comp e t i t iv e  pre s s ur e s  wh i c h  f o r c e d  them to ke e p  c o s t s  low and 
there fore ma i n t a i n  c l o s e  to min imum i nve n to r i e s . 

Mo s t  c ompa n i e s  i nd i c a t ed t h a t  t h ey ke e p  l i t tl e  o r  no i nve n
tory f o r  u s e  i n  a n  emerg e ncy . Howe v e r , one f i rm c l a imed to hav e 30 
d ays o f  s up p ly i n  i nve n tory i n  c a s e  o f  s up p l y  i n t e r r up t i on s . Whe n  
asked wh a t  they a r e  d o i ng to prepare f o r  anoth e r  o i l  s uppl y c r i s i s , 
mo s t  c l a imed they wo u l d  e i th e r  f i l l  ex i s t i ng c a p a c i t y  w i th wha t ever 
o i l  they m ig h t  be able to purchase or rely o n  g ov e r nm e n t  a l loc a t i on 
prog r ams to prov i d e  some s up p l y  d u r i ng a c r i s i s . One repre s e n t a
t iv e  of the s e cond ary d i s t r i b u t ion s ys tem f e l t t h a t  h i s s e c tor i n
c r e a s ed i nven tor i e s  d u r i ng the f i r s t  quar t e r  o f  1979, a t ime wh e n  
s uppl i e s  i n  t h e  pr imary s e g me n t  we re v e ry t i g h t . 

Th e s e cond ary/ co n s um e r  s torag e s ys tem h a s  a s i g n i f i c a n t  e f f e c t  
o n  s upply . Ana l ys i s  o f  the s torage capac i ty f o r  g a s o l i ne a nd d i s
t i l l a te f ue l  o i l  i n  the s e condary and con s um e r  s eg me n t s  s hows t h a t  
capac i ty ex i s t s  for a t  l e a s t 500 m i l l ion b a r re l s , o r  60 p e r c e n t  o f  
the pr imary s tor ag e c apa c i ty f o r  th e s e  prod uc ts; Ta b l e  5 i l l u s
trates how t h i s  e s t ima te was d e r ived . Th e m ag n i t ud e  of t h i s  c apa c
i ty s ug g e s t s  t h a t  s h i f t s o f  s i z abl e vol um e s  o f  i nv e n tory b e twe e n  
pr imary and s e cond a r y/ cons ume r s egme n t s  m ig h t  occ u r; t h e s e  sh i f t s  
c o u l d  contr i b u t e  to s ho r t ag e s or s urpl u s e s  i n  the pr imary sys tem . 
( For ex ampl e ,  i f  h a l f  o f  the 130 m i l l i o n  v e h i c l e s  i n  t h e  Un i t e d  
S t at e s  s ud d e n l y  c ar r i e d  an add i t io n a l  f i v e  g a l l o n s  o f  g a s o l ine , the 
d emand on the pr ima ry s y s t em wo uld be i n c re a s ed by 8 m i l l i o n  
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barre l s ) .  C h a n g e s i n  s e cond a ry/con s ume r i nve n t o r i e s  c ou l d  b e  
pe r c e i ved a s  s up p ly s h or t f a l l s, wi t h  no a c t u a l  i nc r e a s e  and perhaps 
even a d e c r e a s e  in a c t ua l  cons ump t i on .  H owe v e r, i t  is b eyo nd the 
sc ope of t h i s  s t udy to f ur th e r  ana ly ze the s e co nd a ry d i s t r i bu t i o n  
sys tem a n d  the con s ume r s e c tor . 

TABLE 5 

E s tim a te d  S t or a g e  Capac i ty 
S e c o n d ary and C o n s umer S egme n t  

S e condary D i s tr ib u t i o n  Sys t em
* 

M i l l i o n s  o f  B ar r e l s  

Pe tro l e um B u l k  St a t i o n s  
Ga sol i n e  Serv i c e  S t a t ions 
Fu e l  O i l De a l e r s  

C o n s umer S egme n t  

E l e c tr i c  Ut i l i t ie st 

u.s. M i l i tary§ 

Tr ans por t a t i o n  Eq u i pmen t 
• 1 02 m i l l ion c ar s  @ 20 g al / c ar 
• 24 m i l l i o n  l ig h t  tr uck s 

@ 20 g al / t r uck 
• 4 m i l l i o n  med i um tr ucks 

@ 1 00 g al / tr uck 
• 1 . 5 m i l l i o n  h e avy d i e s e l  tr ucks 

@ 200 g al / t r uc k  
Re s id e n t i a l  B u i ld i ng s  

• 1 2. 2 m i l l ion home s ( h e a ted w i th 
f ue l  o i l) @ 300 g a l/horne 

Fe d e r a l, S t a t e ,  and Lo c a l  Go vernm e n t s  
Other Commerc i a l a nd I nd u s tr i a l  Con s umer s 

S ub to t a l  

S ub to t a l  

To ta l 

TOTAL 

73 
75 
1 6  

1 64 

1 20 
41 
77 

87 

489 

Un known 
Unknown 

>500 

*
A n  A s s e s sme n t  o f  C h a nge s  i n  P e t ro l e um S tocks a n d  S to r a g e  

C apac i ty S i n c e  t h e  1 973 A r ab O i l  E mb argo, Ame r i c an Pe t r o l e um 
I n s t i t u t e ,  Re s e a r c h  S t ud y  003, J u l y  22, 1 976, p p . 49-59. 

tMon t h ly E ne r gy Rev i ew, Fed e r a l  Powe r Comm i s s ion, Nov emb e r  1 978, 
p .  51. 

§A n  A s s e s sme n t  of C h a nge s  i n  P� t ro l e urn S tocks a n d  S to r age 
C apac i ty S i nce the 1973 A r ab O i l  Emb argo, Am er i c an Pe tr o l e um 
I n s t i t u te, Re s e arc h S t udy 003, J uly 22, 1 976, p .  65. 
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THE S TRATEG I C  PE TROL E UM RES E RVE l 

The Energy Po l i cy and Con s e rv a t ion Ac t o f  1975 a u thor i z e d  the 
c r e a t ion of a S t r a te g i c  Pe tro l e um Re s e r v e  of u p  t o  one b i l l ion b ar
r e l s  of o i l . Th e l eg i s l a t ion e s t ab l i s h ed a t a rg e t  o f  500 m i l l io n  
b ar r e l s  o f  pe tro l e um to b e  i n  s torag e b y  t h e  end o f  1982. Th a t  
targe t d a te was s ub s e q u e n t l y  acc e l er a t e d  to 1980 by S PR P l a n  Ame n d
ment No . 1 ,  wh i c h  w a s  s ub m i tted to the Cong r e s s  i n  May 1977. S PR 
P l a n  Ame ndme n t  No . 2, s ub m i t t ed to t h e  Cong r e s s  i n  May 1978, se t 
the l ong er term s to r ag e  t arg e t  a t  one b i l l io n  b ar r e l s  b y  1985 and 
d e t a i l ed plans for g ov e r nment s torag e  of 750 m i l l i o n  b ar r e l s . Th e 
ame ndme n t  i n d ic a t e d  th a t  d ec i s i o n s  h ad not b e e n  mad e a s  to how t h e  
l ev e l  o f  pro tec t ion prov i d e d  b y  the l as t  250 m i l l i o n  b ar r e l s  c an b e  
mo s t  e f f e c t iv e ly a c h i ev ed . 

Th e SPR p r o g r am cons i s t s  o f  t hr e e  p h a s e s . Ph a s e  I d ev e l ops c a
pac i ty f o r  244 m i l l ion b arre l s  a t  the f iv e  s e l ec ted s i te s - - Brya n 
Mo und, We s t  Ha ckb er ry, Bayo u  Choc taw, We eks I s l and, a n d  S u l ph ur 
M i nes . ( Th e s e  s i te s  are s al t  dome s i n  the G u l f Co a s t . )  An add i 
t io n a l  4 m i l l ion b ar r e l s  o f  s torage c apac i ty i s  a l so p l anned f o r  
p i pe l i ne s  a nd ab ov e-gro und tanks . June 1980 i s  t h e  t a rg e t  d a te fo r 
c omp l e t ion o f  s to r ag e  o f  t h i s  f i r s t i n c r em e n t .  Th i s  p h a s e  i s  now 
f i rm wi t h  r e s pec t to cons tr uc t ion . 

Ph a s e  I I  prov id e s  for expans ion by so l u t i o n  m i n i ng o f  t wo 
e x i s t i ng s i t e s ,  Bryan Mo und for 120 m i l l ion b ar r e l s  and We s t  Hack
b erry for 160 m i l l ion b ar r e l s . Th i s  add i t i o n a l  u nd e rg ro und c a pa c
i ty of 280 m i l l ion b ar r e l s  wo u l d  perm i t  s to r ag e of 528 m i l l ion b ar
r e l s  for the f i r s t  t wo pha s e s  by 198 6. 

I n  Ph a s e  I I I, new s i te s  w i l l  b e  d ev e l op e d  to p r ov i d e  t h e  pr o
j ec ted ad d i t i on a l  c apa c i ty o f  222 m i l l ion b ar r e l s, t o  r e a c h  the 750 
m i l l ion b ar r e l s  s to r a g e  l eve l . 

Th e Re s e rve now h a s  t h e  c apab i l i ty to r e c e ive and s to r e  an 
average of 10 m i l l ion b arr e l s  of c r ud e  a month . Howe v e r ,  f i l l  
r a t e s  h av e  b e e n  a nd are c ur r e n t ly con s tr a i ne d  d ue to t h e  e f f e c t s  o f  
the wo r l d  c r ud e  o i l  s i t u a t i o n . Cr ud e o i l  i nv e n tory o n  J u ly 30, 
1 979, wa s 88.7 m i l l ion b ar r e l s . As o f  Se p t emb e r  1979, t h e  S P R  h ad 
a w i thdrawa l ( " d r awd own" ) and d i s tr ib u t i o n  c ap ab i l i ty o f  one m i l
l ion b ar r e l s  per d ay .  

lAd ap ted f r om F e d e r a l  R e g i s t e r, Aug u s t  20, 1979, p p . 48696-
48707, and De par tme n t  o f  Ene rgy r e por t s . 
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TANK E R  TRANSSH I PMENT TERM I NALS 

A s ig n i f i c an t vo l ume o f  c r ud e  s to r ag e  i s  e s t ima ted to be l o c a t
ed a t  trans s h i pme n t  t e rm i n a l s  ad j a c e n t  to t h e  U n i t e d  S t a te s .  The 
t e rmi n a l s  are no t und e r  u.s. con t ro l  a nd a r e  no t c omm i t t e d  e x c l u
s i v e l y  to the U . S .  ma rke t .  The s e  inven tory and s to r ag e  c ap a c i t i e s  
wo uld not h ave the s ame va l ue i n  the eve n t  o f  a pe t ro l e um eme rg e n cy 
a s  f a c i l i t i e s  und e r  d i r e c t  u.s. c o n t ro l . 

To t a l  c apac i ty a t  t h e s e  t r a n s s h i pme n t  t e rm i n a l s , l oc a te d  pr i
ma r i ly in the Car ibbe a n , is c l o s e  to 50 m i l l i o n  b a r r e l s; c u r r e n t  
e x pans ion proje c t s  may add seve r a l  m i l l i o n  b a r re l s  t o  t h i s  t o t a l . 
Th i s  capac i ty i s  s ig n i f i c an t  and i s  h i g h l i g h t e d  b e c a u s e  i t  i s  
e q u i va l e n t  to 15 pe r c e n t  o f  a l l  the e x i s t i ng c rud e o i l  s torag e  
capac i ty i n  PAD s  I- I V . 

New d e epwa t e r  por t  f ac i l i t i e s  i n  the G u l f Coa s t  a r e  und e r  c o n
s t ruc t i o n  o r  are pl anned . For e x ampl e ,  t h e  Lou i s i a n a  O f f s hore O i l  
Por t  ( LOOP) wi l l  h ave 32 m i l l ion barre l s  o f  s tor ag e  c apac i ty i n i t i
a l ly , and u l t im a t e l y  40 m i l l i o n  barre l s . T h e s e  f a c i l i t i e s  wi l l  
accommo d a t e  l a rge s upe r t a nke r s  t h a t  c ur re n t ly u t i l i ze th e C a r i bb e a n  
trans s h i pme n t  t e rm i n a l s . There fore , s ome po r t i o n  o f  t h e  t r a n s s h i p
me n t  t e rm i n a l  t a nkage may be und e ru t i l i ze d  i n  t h e  f u t ure and ve ry 
pos s i bly ava i l a b l e  f o r  pe tro l e um r e s e rve s . Obv i o u s l y , the u s e f ul 
ne s s  o f  the trans s h i pme n t  t e rm i n a l  f ac i l i t i e s  c a n no t  b e  to t a l ly 
a s s ured . Th e i r va l u e  w i l l  d e pe nd upon the n a t ur e  o f  a ny s upply 
i n t e r rupt ion and o t h e r  f a c to r s  t h a t  are not s ub j e c t  to f ur t h e r  
eva l ua t i o n  i n  t h i s  repo r t . 
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APPENDICES 



• 
Department of Energy 
Washington, D.C. 20585 

Dear Mr. Chandler: 

APPENDIX A 

June 20 , 1978 

The ability of this Nation to withstand interruptions in normal oil 
supplies, wnether by domestic dislocation or by foreign intervention, 
is immediately served by recourse to existing inventories of oil stocks. 
In addition, the United States has anbarked on a Strategic Petroleum 
Reserve program to aid in meeting its ccmni tments abroad and its cam-
mi trrents to cons1.1m2rs at home in case of another interruption of 
foreign oil supply. For industry and Government to respond 
appropriately to an errergency, our need for accurate information and 
rmderstanding of primary petroleum inventories is greater than it has 
ever been . 

Implicit in an rmderstanding of petroleum inventories is the 
distinction between total stocks and those stocks which 'WOuld be readily 
available for use. Such information is essential in evaluating 
correctly the extent of the contribution our oil stocks would be able 
to make in ti.Ires of oil supply emergency and planning the developrent 
and use of the Strategic Petroleum Reserve. 

Periodically the National Petroleum Cormcil has conducted for the 
De:partlrent of the Interior a survey of the availability of petroleum 
inventories and storage capacity. The last such report was issued 
in 1974, the eighth in a series which began in 1948. 

Accordingly, the National Petroleum Cormcil is requested to prepare 
for the Departrrent of Energy a new report on available petroleum 
inventories and storage capacity. This new report should anphasize 
the distinction between available stocks and those unavailable. 
For the purpose of this study, I will designate the Deputy Assistant 
Secretary for Policy and Evaluation to represent me and to provide 
the necessary coordination between the Departrrent of Energy and 
the National Petroleum Council. 

Sincerely, 

� ��� 
Mr. Collis P. Chandler, Jr. 
Chainnan 
National Petroleum Cormcil 
1625 K Street, N.W. 
Washington, D. C. 20006 

Secretary 
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Department of Energy 
Washington, D.C. 20585 

Dear Mr. Chandler: 

June 20, 1978 

The National Petroleum Council has prepared numerous studies in the 
past on the Nation's petroleum transportation systems. The last 
study on this subject was prepared over ten years ago and published 
on September 15, 1967. 

The transportation data collected over the years by the Council has 
been used by the Federal Goverrunent for errergency preparedness 
planning purposes. The data includes information on major crude 
oil and petroleum product pipelines, natural gas transmission lines, 
inland waterway barges, tank cars and tank trucks. Detailed infor
ma.tion is also included on the location, capacity and type of pump 
stations and compressor stations. 

As part of the Goverrunent 's overall review and update of emergency 
preparedness planning, current data are needed on the Nation's 
petroleum transportation systems. I, therefore, request the 
National Petroleum Council to undertake a detailed study to 
determine current petroleum and gas transportation capacities 
including natural gas transmission lines, crude oil and petroleum 
product pipelines, crude oil gathering lines in :rrajor producing 
areas, inland waterway barges, tank cars and tank trucks . With 
respect to transportation of oil and petroleum products, the study 
should cover the spatial and transportation relationships--the 
ma.tch ups--among refineries of varying capacities and crude oil sources. 

The study should examine the industry's flexibility to meet 
dislocations of supply and outline the changing supply patterns 
of the petroleum and natural gas deliverability systems. 

For the purpose of this study, I will designate the Deputy Assistant 
Secretary for Policy and Evaluation to represent me and to provide 
the necessary coordination between the Departrrent of Energy and 
the National Petroleum Council. 

Sincerely, 

d�s �·
s� 

Secretary 

Mr. Collis P. Chandler, Jr. 
Chairma.n, National Petroleum Council 
1625 K Street, N.W. 
Washington, D. C. 20006 
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APP E N D I X  B 

NAT I ONAL PETROLEUM COUNC I L  

I NVENTORY AN D STORAG E TASK GRO U P  
O F  TH E 

COMMI TTE E ON 
U . S .  PETRO L E UM I NVENTOR I E S ,  AND 

S TORA G E  AN D TRAN S PORTAT I ON CAPAC I T I E S  

CHAI RMAN 

W .  P .  Madar 
V i ce Pres i d e n t  - S upply 
Th e S tandard O i l  C ompa ny ( Oh i o ) 

GOV E RNMENT COCHAI RMAN 

E a r l  E l l e rb r a k e  
D i r e c t o r  o f  T r a n s po r t a t ion 
O f f i c e  o f  O i l  a n d  N a t u r a l  Ga s 

S u pply Deve l opme n t
' 

Re s o u rc e App l i c a t i on s  
u.s. D e p a r tme n t  o f  E n e rgy 

S E CRETARY 

C h a r l e s  H e n n ig 
Cons u l tan t 

Da l e  E .  Choa t e , Ma n ag e r 
Supply D i s tr i bu t i o n  a n d  

Tra f f i c P l a nn i ng 
u.s . Marke t i ng and 

Re f i n i ng D i v i s i on 

Mob i l  O i l Co rpora t i o n  

Don a l d  M .  Pre nowi t z  
Manag e r , I nd u s t ry An a ly s i s  
Sh e l l  O i l Compa ny 

John S .  Ro s s i te r  

* 

Manag e r  o f  Log i s t i c s  P l a n n i ng 
U n i o n  O i l  C ompa ny o f  Ca l i forn i a  

* * 

Joh n H .  Smi t h so n  
P o l i cy and E va l u a t i o n  
u . s. Depar tme n t  o f  E n e rgy 

L .  D.  Thoma s 
V i c e  P r e s i d e n t  
Ope ra t i on s , P l a n n i ng and 

T r a n s po r t a t i o n  
S ta n d a r d  O i l  C ompa ny ( I n d i a n a ) 

AS S I STANTS TO THE TASK GROUP 

S tephen D .  Bo j a ck 
St a f f  D i r e c to r , 

Log i s t i c s P l a nn i ng 
Stand ard O i l  C ompa ny ( I n d i a n a ) 

H a r a l d  R .  Le uba 
Cons u l t a n t  

S tev e n  A .  V i l l a s 
S e n i o r  C r ud e  O i l  T r a d e r  
The S t a n d a r d  O i l  Compa ny ( Oh i o )  

B - 1 



NAT I ONAL PE TROLEUM COUNC I L  

COORD I NA T I NG SUBCOMM I TTEE 
OF TH E 

COM MI TTEE ON 
U . S .  PETROLEUM I NVE NTORI E S , AND 

S TORAGE AND TRANSPORTATION CAPAC I T I E S 

CHA I RMAN GOVE RNME NT COCHA I RMAN 

R .  S c o t t  VanDy k e  
V i c e P r e s i d e n t  - P i pe l i ne 

T r a n s po r t a t i o n  

Ma r i o  C a r d ul l o  
A c t i ng D i re c t o r  
D i v i s i o n  o f  E n e r g y  

C i t i e s  S e rv i c e C ompany T r a n s por t a t i o n  Po l i cy 
D e v e l opme n t  

F r ank Bre e s e  
McGr aw-H i l l  I n c . 

R i c h a r d  w .  C a r t h a u s  
V i c e  P r e s id e n t  

U . S .  D e p a r tme n t  o f  E n e r gy 

S EC RE TARY 

J o an Wa l s h  Ca s s edy 
C omm i t t e e  Coord i n a to r  
N a t i o n a l  Pe trol e um Co u n c i l  

* * * 

C h a r l e s  J .  L u e l l e n  
E x e c u t i ve V i ce P re s i d e n t  
A s h l and P e tro l e um Compa ny 

w .  P .  Mad a r  
We s te r n  P e t ro l e um C ompany V i c e  Pr e s i d e n t  - S up p l y  

The S t anda rd O i l  C omp a ny 
L .  E .  H a n n a  ( Oh i o )  
V i c e  P r e s i d e n t  - E ng i ne e r i ng 
Panh and l e  E a s t e r n  P i pe L i n e  Wa l t e r  B .  Smi t h , J r . 

Company 

G o rd on D .  K i rk ,  P r e s i d e n t  
S un P i p e  L i n e  C ompa ny 

M a n ag e r ,  T r a f f i c - u.s. 
Pe trol e um Prod uc t s  Depar tme n t  
T e x a c o  I n c . 

* * * 

AS S I STANT TO THE TAS K  G ROUP 

B .  w .  Pr ime a ux 
M a nage r ,  P l a nn i ng & P r o j e c t  

D e v e l opme n t  
T r anspo r t a t ion D i v i s i o n  
C i t i e s  S e rv i c e  C ompa ny 
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NATIONAL PETROLEUM COUNC I L  

COMMI TTEE ON 
U . S .  PETROLEUM I NVENTORIE S ,  AND 

STORAGE AND TRANSPORTATION CAPAC I T I ES 

CHAIRMAN 

Robert v .  Sel lers 
Cha i rma n of the Board 
C i t ies Serv i c e  C ompa ny 

EX OFF I C IO 

C .  H .  Murphy , Jr . 
Cha i rman 
Na t ional Pe tro l e um Counc i l  
cjo Murphy O i l  Corpora t i on 

GOVERNMENT COCHAI RMAN 

R .  Dob i e  Lange nkamp 
Dep u ty Ass i s tant S e cre tary 
O i l , Nat ural Gas and Shale 

Resources 
u . s .  Depa r tmen t  o f  Ene rgy 

EX OFF I C I O  

H .  J .  Haynes 
V i c e  Ch a i rman 
Na t i onal Pe tro l e um Counc i l  
c/o S t andard O i l  C ompany o f  

Ca l i forn i a  

S E CRETARY 

Marsha l l  w .  N i cho ls 
Depu ty Execut ive D i rector 
Na t i onal Pe tro l e um Coun c i l  

W .  J .  B owe n 
Cha i rma n of the Board 

and Pres ident 
Transco Compan i es I n c . 

Theodore A .  Bur t is 
Cha i rma n , Pres ident and 

C h i e f  E xecu t ive Of f i cer 
S un C ompa ny , Inc . 

o .  c .  Davis 
Cha i rman of the Board 

* 

and Ch i e f  Exe cut ive Of f i ce r  
Peoples Gas C ompany 

Cortlandt S .  D i e tl e r , Pres id e n t  
Wes tern Crude O i l , Inc . 

James w .  Emiso n , Pres ident 
Wes tern Pe troleum Company 

* 
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J ames H .  Evans , Ch a i rma n 
Un ion Pac i f i c  Corporat ion 

Fra nk E .  F i t zs immons 
Gener a l  Pres id e n t  
I n terna t ional Brothe rhood o f  

Te ams ters 

Andrew K .  Fraser 
Pas t Cha i rman o f  t h e  Board 
N a t ional Ta nk T ruck C a r r i e rs ,  I n c .  

Maur i ce F .  G r a nv i l l e 
Cha i rman o f  t h e  Board 
Texaco I n c . 

Ru t h  J .  H i nerf e l d , Pres i d e n t  
Le ague o f  Women Voters o f  t h e  

U n i t e d  S ta tes 



U . S .  PETROLEUM I NVENTORI ES , AND 
STORAGE AND TRANS PORTATION CAPAC ITIES 

John A .  K aneb , Pre s ident 
Nor thea s t Petro l e um 

Industr i e s , I n c . 

Thomas L .  K imba l l  
Execut ive V i c e  Pre s ident 
Nat ional W i ld l i f e Fede ra t i on 

Arthur C .  Kre u t ze r  
Execut ive Vi ce Pre s ident and 

Gene r a l  Coun s e l  
N a t i onal LP-Ga s  As so c i a t i on 

Robert D .  Lynch 
Sen ior Vice Pre s ident 
Emp ire S tate Pe trol eum 

As soc i a t i o n , I n c . 

John G .  McMi l l i a n  
Cha i rma n and Ch i e f  

Execut ive O f f i cer 
Northwe s t  Ene rgy C ompa ny 

John N .  Nass i ka s  
Squ i re , Sander s  & Demps ey 

R .  L .  O ' S h i e l ds 
Cha i rman and Ch i e f  Execut i ve 

O f f i ce r  
Panhand l e  Eastern P i pe L i n e  Company 

J ame s c .  Rosapepe , Pres ident 
Rosapepe , Fuchs & A s so c iates  
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Arthur R .  Sede r ,  J r . 
Cha i rman and Pre s iden t 
Ame r i can Na tural Re sour c e s  Company 

Wi l l i am T .  Smi th 
Pas t Cha i rman o f  the Board 
M i d -Cont inent O i l  & Ga s As so c i a t ion 
c/o Champl i n  Pe t ro l e um C ompa ny 

E l v i s  J .  S tahr , Pre s ident 
N a t i onal Aud ubon Soc i e ty 

Robert E .  Thoma s 
Cha i rman o f  t h e  Board 
MAPCO I n c . 

Alton w .  Wh i te hou s e , J r . 
Cha i rman o f  t h e  Board and 

Ch i e f  E x e c u t ive O f f i ce r  
T h e  Standard O i l  C ompa ny ( Oh i o )  

Joseph H .  W i l l i ams 
Cha i rma n o f  the Board and 

Ch i e f  Exe cu t ive Of f ic e r  
The Wi l l i am s  Compan i e s  

Robert E .  Yancey , Pre s id e n t  
As hland O i l , I nc . 



NATIONAL PETROLEUM COUNC I L  
ROSTER 

Jack H .  Abernathy , Ch a i rman 
Big Ch i e f  Dr i l l ing Company 

Jack M .  Al l e n , Pre s ident 
Alpar Re sources , I n c . 

Robert 0 .  Anderson 
Cha i rman o f  the Board 
Atlan t ic Ri ch f i eld Company 

R. E .  Ba i l ey 
Cha i rman and 

Ch ie f Ex ec ut ive Of f i ce r  
Conoco Inc . 

R .  F .  Ba ue r 
Cha i rman o f  the Board 
Global Mar ine Inc . 

Robert A .  Be l fe r , Pre s ident 
Be lco Pe trol eum Co rporat ion 

Harold E .  Be rg 
Cha i rman o f  the Board and 

Ch i e f  Ex ec utive Of f i ce r  
Ge tty O i l  Company 

John F .  Bookou t 
Pres ident and 

Ch i e f  Ex ecut ive Of f i cer 
Sh e l l  Oi l Company 

W .  J .  Bowe n 
Cha i rman o f  the Board 

a nd Pr es ident 
Tran sco Compan i e s  Inc . 

Howard Boyd 
Cha i rman of the 

Execut ive Comm i ttee 
The El Pa so Company 

I .  Jo n Brumley 
Pre s ident and 

Ch i e f  Ex ec utive Of f i cer 
Southl and Royalty Company 

Th eodore A .  Bur t i s  
Cha i rma n , Pre s ident a nd 

Ch i e f  Ex ec u t i v e  Of f i cer 
Sun Company , Inc . 
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John A .  Carver ,  Jr . 
D i re c tor o f  the Na tural 

Re sourc e s  Prog ram 
College o f  Law 
Un ive r s i ty of De nver 

C .  Fred Ch amber s ,  Pres id e n t  
C & K Pe tro l e um , I n c . 

Co l l is P .  Chand l er , Jr . 
Pre s ide n t  
Chand ler & As soc i a te s , I n c . 

E .  H .  C l ark , Jr . 
Pre s ident and 

Ch i e f  Ex ec u t i v e  Of f i ce r  
Bake r Internat ional 

Edwin L .  Co x 
O i l  and Ga s Prod ucer 

Roy T.  Du r s t  
Con s u l t i ng E ng ineer 

James W .  Em i son , Pre s id e n t  
We s tern Pe tro l e um Company 

James H .  Evans , Ch a i rman 
Un ion Pac i f i c Corporat io n 

Frank E .  F i t z s immon s 
Ge ne ral Pr es i d e n t  
Internat ional Brotherhood 

o f  Te ams te r s  

John s .  Fo s te r , Jr . 
Vice Pre s ident 
Energy Re search and De velopment 
TRW ,  Inc . 

R .  I .  Gal l an d  
C h a i rman o f  t h e  Board 
Ame r ican Pe trof i n a , Incorporated 

C .  C .  Garv i n , Jr . 
Cha i rman o f  the Board 
Exxon Corporat ion 



James F .  Gary 
Cha i rman and 

Ch ie f Ex ec u t iv e  Of f i cer 
Pac i f i c Re source s , Inc . 

Mel v in H .  Gertz , Pre s ident 
Guam Oi l & Re f i n ing Company , I n c . 

Richard J .  Gonzal e z  

F .  D .  Go ttwa l d , Jr . 
Ch ie f Ex e c ut ive Of f i cer , 

Ch a i rman o f  the Bo ard and 
Cha i rman of Ex e c ut ive Commi ttee 

E t hyl Co rporat ion 

Maur ice F .  Gr anv i l le 
Cha i rman o f  the Bo ard 
Te xaco I n c .  

Fred e r i c  C .  Ham i l ton , Pr es ident 
Ham i l ton Brother s Oil Company 

Armand H amme r 
Cha i rman o f  the Bo ard 

and Ch ie f Ex ecut ive Of f icer 
Oc c idental Pe trole um Co rporat ion 

Jake L .  Hamon 
Oil  and Gas Prod ucer 

Joh n P .  Harb i n  
Cha i rman o f  the Bo ard and 

Ch ie f Ex e c ut ive Of f i ce r 
H a l l iburton Comp any 

Fred L .  Hartley 
Ch a i rman and Pre s ident 
Un ion Oi l Company o f  Ca l i forn ia 

John D.  H a un , Pres ident 
Ame r ican As soc i a t io n  

o f  Pe trole um Ge olog i s ts 

De ni s  Haye s 
Ex e c u t ive Direc tor 
Solar Energy Re search I n s t i tute 

H .  J .  Haynes 
Cha i rman o f  the Boa rd 
Stand ard O i l  Company 

o f  Cal i for n i a  
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Rober t  A .  He fner I I I 
Manag i ng Par tner 
GHK Company 

Rober t  R. He rr i ng 
Cha i rman o f  the Board a nd 

Ch i e f Ex ec u t ive Of f i ce r  
Hous to n  Nat ur a l  Gas Corporat ion 

Ruth J .  H iner f el d , Pre s id e n t  
Le ag ue o f  Women Vo ters 

o f  the Un i ted State s 

H .  D .  Hoopman 
Pr es ident and 

Ch ie f Ex e c u t ive Of f i cer 
Marathon Oi l Company 

Mary Hud son , Pr e s i d e n t  
Hud son O i l  Company 

Henry D. Jacoby 
D i re c tor , Ce nter for En ergy 

Pol icy Re se arch 
Mas s achus e t t s  I n s t i t u te 

o f  Tec h no logy 
S l oan S c hool of Ma nag ement 

John A .  Kane b ,  Pr es ident 
Nor theas t  Pe trole um 

I n dus tr i e s , I n c . 

James L .  Ke te l se n  
Cha i rman o f  t h e  Board 
Pres ident and 

Ch i e f  Ex e c u t ive Of f ic e r  
Te nneco I n c . 

Thomas L .  K imba l l  
Ex e c u t ive Vice Pre s ident 
Na t ional W i ld l i f e  Federat ion 

Ge org e F .  K i rby 
Cha i rman and Pre s ident 
Tex as E a s tern 

Transmi s s ion Corp . 

Charl e s  G .  Koc h  
C h a i rman and 

Ch ie f Ex e c u t ive Of f icer 
Ko ch I n d u s tr i e s , I n c . 



John H .  Li chtb l a u  
Execut ive Direc to r  
C h i e f  Ex ec u t ive Of f i cer 
Pe trole um Ind u s try 

Re search Found at ion , I n c . 

Je rry McAfee 
Cha i rman o f  the Board 
Gu l f  O i l  Corporat ion 

Paul W.  Ma cAv oy 

Ke nneth E .  Montag ue 
Cha i rman o f  the Board 
GCO M i ne ra l s Company 

Je f f  Montgomery 
Cha i rman o f  the Board 
K i rby Ex plorat ion Company 

R .  J .  Mo ra n ,  Pr es ident 
Moran Bros . ,  Inc . 

The M i l ton Ste i nbach Profe s sor of Robert Mosbache r 
Organ i z a t ion and Ma nag ement 
and Econom i c s  

The Y a l e  S c hool o f  Organ i za t ion 
and Manag eme nt 

Yale Un iv ers i ty 

Pe te r Ma cDo na l d , Ch a i rman 
Counc i l  of Energy Re source Tr ibes 

D.  A.  McGee , Cha i rman 
Ke rr-McGe e Corpora t ion 

John G.  McM i l l ian 
Cha i rman and 

C h i e f  Ex ec u t ive Of f i cer 
Northwe s t  Al as kan 

P i pe l ine Company 

Cary M .  Mag u ire , Pr es ident 
Magu ire Oil  Company 

C • E • Marsh , I I 
Pr es ident 
Mal l ard Ex plorat ion , Inc . 

W .  F .  Mar t i n  
Cha i rman o f  the Bo ard and 

Ch ie f Ex ecut ive Of f i cer 
Ph i l l ips Pe troleum Company 

Dav id C .  Ma s se l l i  
Ene rgy Pol icy Dire c tor 
Fr iend s o f  the Ea rth 

F .  R. Maye r 
Cha i rman o f  the Boa rd 
Ex eter Company 

C .  Jo hn Mi l l er , Partner 
M i l l e r  Brothers 

Jame s R .  Mof fe t t , Pres ident 
McMoRan Ex plora t ion Company 
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C .  H .  Murphy , Jr . 
Cha i rman o f  the Board 
Murphy O i l  Corporat ion 

John H.  Murr e l l  
Ch i e f  Ex e c u t i v e  Of f i cer and 

Cha i rman o f  Ex e c u t ive Comm i ttee 
DeGo lye r and Ma cNa ug h ton 

R .  L. O ' Sh ie ld s  
Cha i rman and 

Ch ie f  Ex ec u t iv e  Of f i cer 
Panhand l e  Eastern 

P i pe L i ne Company 

John G .  Ph i l l ips 
Cha i rman o f  the Board a nd 

C h i e f  Ex ec u t i v e  Of f i cer 
The Lou i s i ana Land 

& Ex plora t ion Company 

T .  B .  P i cke n s , Jr . 
Pre s ident 
Me s a  Pe tro l e um Company 

L .  Fr ank P i tt s , Owner 
P i t t s  Oil Company 

Ros emary s .  Pool e r  
Ch a i rwoman and 

Ex e c u t ive Direc tor 
New Yo rk St ate 

Cons ume r Protec t ion Board 

Do nald B .  Ri ce , Pres ident 
Rand Corpora t ion 

Corb i n  J .  Rober t son 
Cha i rman of the Board 
Qu intana Pe t ro l e um Corpora t i on 



James c .  Rosapepe , Pre s ident 
Ro sapepe , Fuchs & As soc iates 

He nry A.  Ro senberg , Jr . 
Cha i rman o f  the Board and 

C h i e f  Ex ecu t iv e  Of f i ce r  
Crown Central Pe trole um 

Co rporat ion 

Ne d c .  Ru sso , Pr es ident 
Stab i l-Dr il l  Spec i a l t i e s , Inc . 

Robert V .  S e l l er s  
Ch a i rman o f  t h e  Bo ard 
C i t ie s  Serv ice Company 

Robert E .  Seymour 
Cha i rman o f  the Board 
Consol ida ted Na tural Ga s 

Company 

J .  J .  S immons , Jr . 
Pre s ident 
S immons Roya l ty Company 

Th eodore Snyder , Jr . 
Pre s ident 
S i erra C l ub 

Charles E .  Spahr 

John E .  Swe a r i ng e n  
Cha i rman of t h e  Board 
S t andard Oi l Company ( I n d i ana ) 

Ro be rt E .  Th omas 
Cha i rman o f  the Board 
MAPCO I n c . 
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H .  A .  Tr ue , Jr . 
Par tner 
Tr ue O i l  Company 

Mart i n  Ward , Pr e s i d e n t  
Un i ted As soc i a t ion o f  Journe ymen 

and Apprent i c e s  o f  the 
Pl umb i ng and Pipe F i tt i ng 
Indus try o f  the Un i ted St ates 
and Canad a 

Rawle igh Warne r , Jr . 
Cha i rman o f  the Bo ard 
Mob i l  Corporat ion 

John F .  Warren 
I ndepe ndent O i l  Opera tor/Prod ucer 

Le e c .  Wh i t e , Pr es i d e n t  
Cons ume r Ene rgy Counc i l  

o f  Ame r i c a  

Al ton w .  Wh i tehouse , Jr . 
Cha i rman o f  the Board and 

Ch i e f  Ex ec u t i v e  Of f i ce r  
The Stand ard O i l  Company ( Oh i o ) 

Joseph H .  W i l l i ams 
Cha i rman o f  the Bo ard and 

Ch i e f  Ex e c u t ive Of f i ce r 
Th e Wi l l i ams Compan i e s  

Robert E .  Yancey , Pr es id ent 
As hl and O i l , Inc . 



APPEND I X  C 

OVE RV I EW OF THE PETROLE UM D I S T R I B UT I ON SYSTEM 

THE PETROLE UM D I S TR I BUT I ON S YSTEM 

The s y s t em of p i pe l i ne s , t anker s ,  a nd b a rg e s  t h a t  mov e s  c r ud e  
o i l  f rom prod u c i ng a r e a s  to re f i n i ng c e n t e r s , a n d  t h e  s im i l a r 
f ac i l i t i e s  t h a t  mov e re f i ned p e t ro l e um prod u c t s  i n  b u l k  to marke t
i ng a r e a s , a r e  g e n e r a l ly c a tegor i z e d  a s  t h e  p r imary d i s tr i b u t i o n  
sys t em ( F i g ur e  4 ) .  I n  t h i s  t r a n s po r t a t i o n  n e t wo rk , s i z ab l e  t ankag e 
m u s t  b e  prov i d e d  i n  o r d e r  to ma i n t a i n  norm a l  f l e x i b i l i ty f o r  t h e  
ove r a l l ope r a t i o n  o f  the s upply sys tem . 

P r imary C ru d e  O i l  Sys tems 

Pr imary c r ud e  o i l  s y s t ems or trunkl i ne s  are c omp a r a b l e  to the 
long l i n e s  sys tems in commun i c a t ions or t o  the ma i n  l i n e s  of r a i l
road s . They a r e  s e rved by g a t he r i ng s y s t ems i n  prod uc i ng a re a s  
t h a t  may p i ck u p  c r ud e  o i l  f rom numerous o i l  f i e l d s  a s  we l l  a s  f rom 
mar i ne u n load i ng t e rm i n a l s . 

B e c a u s e  o f  t h e  v a r i a t ion i n  qual i ty amo ng c r u d e  o i l s , t h e  
t ra n s po r t a t i o n  s y s tems g en e ra l ly s e g re g a t e  c r u d e  by type f o r  move
me n t  and d e l i v e ry . S e g r eg a t ion req u i reme n t s  a re u s u a l l y d e t e rm i n e d  
b y  q u a l i ty c ha r a c te r i s t i c s  i nc l ud ing s u l f u r  c o n te n t , s p e c i f i c g rav
i ty , a s ph a l t  c o n t e n t , l ube o i l  cons i d e r a t i o n s , e t c . , wh i c h  may b e  
d i c tated by t h e  pa r t i c u l ar need s o f  a g i v e n  r e f i ne ry . S u c h  s e g re
g a t ion r e s u l t s  in i nc r e a s ed s torag e  requ i r em e n t s . 

Tr unk p i pe l i n e s  a r e  g e n e r a l ly routed t h ro ug h  foc a l  po i n t s , or 
" hu b s "  ( a k i n  to t h e  hubs of a wh e e l ) ,  wh e r e  a n um b e r  of p i pe l i n e s  
may conv e rg e . The s e  h ub s  a r e  comp a r a b l e  to s uc h  l o c a t i o n s  o n  a 
r a i l road f r e i g h t  i n t e r c hang e sys tem a s  Ch i c ag o ,  S t . Lo u i s , P h i l
adelph i a ,  Hous ton , e t c . At s uc h  po i n t s  e x c h a ng e s  o f  o i l  may b e  
mad e or t r an s f e r s  t o  c a r r i e r s  d e s t i ne d  e l s ewh e r e  m a y  b e  imp l e
me n te d . E x amp l e s o f  s uc h  l o c a t ions a r e  M i d l a n d  a n d  Od e s s a , i n  
we s t ern Te xas ; Longv i ew , i n  e a s tern Te x a s ; C u s h i ng , Ok l ahom a ; F o r t  
Laram i e  and Gue r n s ey , Wyom i n g ;  a n d  Pa tok a , I l l i no i s .  A l a r g e  
amount o f  s to r a g e  c a pa c i ty i s  r equ i re d  a t  t h e s e  po i n t s  n o t  o n l y  to 
e n a b l e  the o i l  to be b r o ug h t  i n to the a r e a  f rom n um e r o u s  prod uc i n g  
reg i on s , b u t  a l so t o  prov i d e  t h e  t a nkag e f o r  s e g re g a t i on ,  b a t c h i ng , 
and i nven tory i ng n e ce s s a ry for con t i n uo u s  p i p e l i n e  ope r a t i o n  be fore 
the o i l  c a n  be mov ed to re f i ne r i e s . 

P r imary P rod u c t s  D i s t r i b u t ion Sys tem 

Th e pr imary prod uc t s  d i s t r i b u t ion s y s t em is mad e u p  o f  t h e  
tr unk prod uc t s  p i pe l i n e s  wh i c h  move prod uc t s  ove r l a n d  a n d  t h e  
b ar g e s  and t a nke r s  t h a t  prov i d e  f o r  mar i ne movem e n t s . Wh i l e  prod
ucts are s t i l l  in r e f i ne ry tanks there is u s u a l ly a c ho i c e  a s  t o  
t h e  d i re c t i on i n  wh i c h  t h e  prod u c ts may m ov e , a l ong w i th a c ho i ce 
o f  t h e  mod e of t r a n s por t a t io n . Once a prod u c t  is o n  i t s way in an 
e lement of t h e  pr imary d i s t r i bu t ion s y s tem , i t  is c omm i t t e d  to the 
g eog raph i c  a r e a  wh i c h  is s e rv i c e d  by the pa r t i c u l a r  e l eme n t . Fo r 

C - 1  



PRIMARY 
D ISTR I BU T I O N  

SYSTEM 

SECON DARY 
D ISTR I BU TI O N  

SYSTEM 

D O M ESTIC PRODU CT I O N  

Gath e r i n g  Syste ms 
Lease Tankage 

Auto m o b i les 
Trucks 
Homes 
Farms 
Co m m ercia l  
Ut i l i t i es 
M i l i ta ry 
Govern ment  

CO NSU MERS 

Ind ustr ia l  
Chem i cal 
Paper 
R u bber 
Pr i m a ry metals 

(stee l ,  a l u m i n u m )  
Transportat i o n  

Figure 4 .  The Petroleum Distribution System. 
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e x ampl e ,  t h e  Co lon i a l  P i pe l i ne e x t e nds f rom t h e  H o u s ton- B e a umo n t ,  
Te xa s , a r e a  to the New Yo rk H arbor are a , and p a s s e s  t h r o ug h  the 
Baton Rouge , A t l a n t a , G r e ensboro , R i c hmo nd , Wa s h i ng t o n , Ba l t imo r e , 
and Ph i l ad e lph i a  a r e a s .  The pro d uc t i n  t h i s  pr imary d i s tr i b u t i o n  
sys tem c an be d e l ive r ed or d i ve r te d  to any d e l i v e ry po i n t  a l ong i t s 
geog raph i c  r o u t e . A t  a ny po i n t  a l o ng the p i pe l i ne s y s t em d e c i s i o n s  
c an be mad e r eg a r d i ng i t s  d e s t i n a t i on un t i l  t h e  produc t h a s  a l r e ady 
pas sed t h a t  p a r t i c u l a r  po i n t . Wh en the pro d u c t  i s  d e l i ve r e d  o u t  o f  
the p ipe l i ne i n to a b u l k  t e rm i n a l  t a nk a l o ng t h e  r o u te , i t  t h e n  
l e ave s t h e  pr i ma ry s ys t em a n d  e n te r s  the s e c o n d a ry s y s t em , and t h e  
a b i l i ty t o  d i ve r t  t h a t  prod u c t  to a d i f f e r e n t  g e o g r ap h i c  l oc a t ion 
become s eve n  mo re l im i t ed . 

S ECONDARY D I S TRI BUT I ON 

Pe trol eum produ c t s  l e ave the pr ima ry d i s tr i b u t i o n  s y s tem e i t h e r  
f o r  f ur t h e r  d i s t r i b u t i o n  t h r o u g h  the s e cond a ry s y s t em or f o r  d i r e c t  
s a l e  to cons ume r s . Th i s  s e condary s y s tem i n c l ud e s sma l l  r e s e l l e r s  
o f  p e t ro l e um pro d uc t s , s uch a s  g a so l i ne s e r v i c e  s t a t i o n s  o r  f ue l  
o i l  d e a l e rs . De l i ve r i e s  a r e  g e n e r a l ly mad e by t a nk t ru c k . T h e  
s e cond a ry d i s t r i bu t ion sys t em a l so ho l d s  c on s i d e r a b l e  i n ve n tor i e s 
and t ank c apac i ty . 

U l t ima t e ly , a l l  p e t ro l e um produc t s  r e a c h  cons ume r s . T h i s  g roup 
i nc l ud e s  i n d i v i d u a l s  buy i ng g a so l i ne for t h e i r  c a r s  and d i s t i l l a t e  
t o  he a t  t h e ir home s .  O th e r  co n s ume r s  o f  p e t r o l e um produc t s  i n c lude 
the agr i c u l t ur a l  i n d u s t ry ,  u t i l i t i e s , i n d us t ry , a n d  t r a n s por t a t i on . 
A l mo s t  a l l cons ume r s  h ave the i r  own s to r ag e  f a c i l i t i e s  f o r  the 
prod u c t s  t h ey cons ume . Ob v i o u s ly , the b e h av io r  of t h i s  s eg me n t  h a s  
a s ig n i f i c an t  impa c t  o n  t h e  ab i l i ty o f  t h e  pr imary s y s tem t o  ope r
ate smoo t h ly . 
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APPEND I X  D 

NATIONAL PETROLEUM COUNCIL 
1979 SURVEY OF PETROLEUM STORAGE 
CAPACITY AND INVENTORY AVAILABILITY 
IN THE UNITED STATES 

Report i ng Company: ______________ _ 

Add ress : ______________ _ 

_______ Zip Code: ___ _ 

Person i n  report i ng company to be contacted if quest ions a rise :  ___________ _ 

Type of petroleum operat ions covered i n  you r  response : 

(check one or more) 

1 .  Refi n i ng 

2. B u l k  Term i n al 

3. P rodu cts P i pel i n e  

4. Crude O i l  P i pe l i n e  __ 

Pl ease return t h i s  booklet, when completed, to:  

Price Waterhouse & Co. 
OGS, Department 82 
1 801 K Street, N .W. 
Was h i ngton, D.C. 20006 

Phone:  (_) ______ _ 

Cod e :  ________ _ 

(Pri ce Waterhouse Use On ly) 
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INTRODUCTION 

At the req uest of the U . S. Department of Energy ( D O E) , the N at ional Petroleum 
Co u n c i l  h as ag reed to u n d e rtake a new study of  petro l e u m  sto rage capacity and 

avai l a b l e  petro l e u m  i nvento ries i n  the U n ited States. The study h as two o bj ectives : 

1 )  To determ i n e  how m u c h  of the U .S. petro leum i nventory repo rted to the 

Department of Energy is  req u i red fo r the actu a l  operat ions of the petro l e u m  d i s

tr ibut ion system itse l f  and is  therefore not avai l a b l e  for consumer use. 

2) To determine what portion of the N ation's storage capac ity is  req u i red for n o r
mal i n d ustry ope rations and is the refore u n ava i l a b l e  fo r sto r ing addit ional  petro

l e u m  w h i c h  could be used in case of an emergency. 

Acco rd i n g ly,  the encl osed q u est ionnai res were desig ned to p rovide the N at i o nal  

Petro leum Cou n c i l  with the i nformation i t  req u i res to respond to the Department of 

Energy's requ est. These q u est ionnai res req uest i nformat ion on i nvento ries and stor

age capac ity rel at ing to c rude o i l  and p r i n c i pal refi ned p roducts. Some of the i nven

to ry d ata being requ ested h ave al ready been repo rted to the DOE by your com pany. 

This i nformat ion w i l l  provide a measure of cove rage of the s u rvey and assi st you i n  
rem a i n i n g  with i n  t h e  scope o f  t h e  defi n i t ions pertai n i n g  t o  t h e  q u esti o n n a i res. 

The N at ional  Petro leum Cou n c i l  has retai n ed the servi ces of the cert i f ied p u b l i c  

acco u nt i n g  f i rm o f  P rice Waterhouse & Co. t o  col lect a n d  agg regate t h e  d ata repo rted 

in t h i s  su rvey. No i n d iv idua l  company d ata wi l l  be p u b l ished.  D i str ict tota l s  o n ly wi l l  
b e  used i n  the report p rovided by P ri ce Wate rhouse to the N at ional  Petro leum Coun

ci l .  A statement from Pr ice Waterhouse regard ing i ts .d ata col lect i o n  and p rocess i n g  

methodology i s  enclosed w i th t h i s  m a i l i n g .  

- 1 -
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GENERAL INSTRUCTIO NS 

1 .  Reporting of Data 

a .  Report a l l  fig u res i n  THO USANDS o f  42-g al lon Barrels. 

b.  Report al l  i nform ati on i n  a manner consistent with you r  reports to the D O E ;  t h at is ,  

Report o n  a c ustody basis regard l ess of owners h i p  of the i nventories o r  fac i l it ies, 

I n  the case of j o i ntly-owned tan kage or p i pe l i nes, d ata should  b e  p rovided by the operator, 

Report i nventories less basic settl i ngs and wate r ( BS &W) corrected to 60° F. 

c.  Crude oi l  (excl u d i n g  l ease stocks) data-report as of September 30, 1 978. 

d .  Refined p roduct d ata-report as of both March 3 1 , 1 978, and September 30, 1 978, for the 
fol l owing : 

- G asol i n e  ( m otor and avi at ion)  

Kerosine ( i n c l u d i ng kerosine-type jet fuel)  

Disti l l ate fuel oi l  ( i n c l u d i ng No. 4 fuel o i l )  

Residual  f u e l  o i l  

Two report i n g  d ates f o r  the p r i n c i pal p rod ucts h ave b e e n  chosen to b ette r defi n e  the seasonal 

changes i n  i nventories, and to refl ect seasonal  s h i fts in tan k ut i l i zati o n  from gaso l i n e  to fuel  
oi ls and vice versa. 

2. Categories of Stocks to be Reported 

a. Report stoc ks o n l y  at locat ions w h i c h  are cu rrently i n c l uded i n  the reg u l a r  monthly reports to 

the DOE. These categori es i n c l u d e  those stocks at refi n e ries,  b u l k  ter m i nals,  and i n  p i pe l i ne 
systems, but exc l u d e  p roducers' l ease stocks of crude o i l .  

b .  Do n o t  report tan kage a n d  i nvento ries a t  other locat ions ( s u c h  as serv i ce stat ions) .  

3. Reporting by Refining Districts 

a. Data for o perat i o ns i n  PAD I- IV are to be reported by the DOE's R efi n i n g  D i st ri cts or Sub

d i str i cts by i n sert i n g  the p roper l ocat ion code shown on page 4 i n  the co l u m n  head i ngs. Note 

PAD V consists of o n l y  one refi n i ng d i strict,  i . e . ,  West Coast (51 3) .  

b .  Data re l at i n g  to m i n i m u m  operat ing i nventory ( Items A . 2  and A.3) and max i m u m  operat i n g  
i nventory ( Items B.4 a n d  B.5} ,  which req u i re you r best est i mates, a r e  t o  b e  reported on a sys

tem bas i s  in Co l u m n  (4) , Tota l ,  PAD I- IV,  and in the Total c o l u m n  for PAD V o n ly.  These are the 
i nventory l evels be low o r  above which operat ing d iffi c u lt ies would beg i n  to occ u r. These esti

mates shou l d  be on a custody basis and, th e refore, consistent with the n u m b e rs you repo rt 
as actual i nventory. 

c.  Note the East Coast Refi n i ng D i strict is  d iv ided i nto th ree s u b d i str icts:  New E n g l an d  ( 1 01 A) ,  

M i d-Atlant ic ( 1  01  B ) ,  a n d  South Atl ant ic  (1 01 C) .  

d.  Data for  Puerto Rico,  the U .S. V i rg i n  I slands, and G u a m  s h o u l d  b e  agg regated i nto one d i s
tr ict (888) and reported with PAD I- IV.  I n d iv id uals with  petro l e u m  operati o n s  i n  these loca
t ions are asked to fo l low the same format i n  complet i ng t h i s  q uesti o n n a i re as those who 

normal ly  report i nventory i nfo rmat ion to the Department of E n e rgy. 

- 2 - D- 3  



4. Completing Questionnaire 6 

It is poss i b le that the s u m  of the compan i es' assessments of thei r own m i n i m u m and m ax i m u m  

operat i n g  i nventories ( I tems A . 2  a n d  8.4  on Questionnai res 1 -5) w i l l  n o t  accu rately reflect a 

p ictu re of the ent i re petro leum i n d u stry's m i n i m u m  or max i m u m  operati ng i nventory. If you r 
company analyzes i n d u stry l evels, provide your est imate of the m i n i m u m  and m ax i m u m  operat

i n g  i nventories of the U.S.  petro leum ind ustry. Enter esti m ates for PAD I - I V, PAD V, and Total 
U . S . ,  if avai l ab l e .  If yo u r  company does not have certain of the esti m ates requested in th is  
quest ionnaire, leave those sections b lank.  

5. Completing Questionnaire 7 

Please report tankage u n d e r  constru cti o n  as of September 30, 1 978. 

6. Other 

a. D isreg ard those forms i n  the q uesti onnai re book let w h i c h  are n ot app l i cable to your  com
pany's o pe rations, but  ret u rn the q u est ionnaire i ntact. 

b. Comp lete the cover page, leaving the code l i ne b lank,  and send the completed q u esti o n n a i re 

i n  the envelope p rovided to:  

Price Waterhouse & Co. 
OGS, Department 82 

1 801 K Street, N.W. 

Was h i ngton,  D.C. 20006 

c. Any q uest ions regard i ng th is  q u esti onnaire should be add ressed to:  

M rs. Joan Walsh Cassedy 
Comm ittee Coo rd i n ato r 

National Petroleum Co u n c i l  

1 625 K Street, N .W. 

Was h i ngto n ,  D.C.  20006 
(202) 393-61 00 

An extra copy of t h i s  q uest ion n a i re is  enclosed for your conve n i ence. 
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LOCATION CODES 

Insert the locat ion code shown below where i nd icated i n  the head i n g  of eac h q uesti o n n ai re to identify 

the area of the cou ntry i n  w h i c h  the reported stocks or tan kage were l ocated. T h i s  b reakdown is s i m i l ar 
to the refi n i ng d i str icts and s u b d i st ri cts used by the Department of Energy i n  some of i ts reports. 

PAD DISTR ICTS I-IV 

Location 

Cod e *  Refi n i n g  Dist ri ct N a m e  and Desc ript ion 

1 01 A  New England-The states of Mai ne, New Hampsh i re ,  Vermont, M assach usetts, R hode 

Is land,  and Con nect icut. 

1 01 B Mid-Atlantic-The states of N ew J e rsey, Delaware, and Maryland,  the D i strict of Co l u m-

b i a, and the fo l l owi ng cou nties of the state of New York : Cayuga,  Tom p k i ns, Chemung,  and 

all count ies east and north thereof. Also the fo l l owi ng cou nties in the state of Pen nsylvania :  
B radfo rd , S u l l ivan, C o l u m b ia,  Mo ntour, North u m ber land,  Dau p h i n ,  York ,  and a l l  cou nties 

east thereof. 

1 01 C  South Atlantic-The states of V i rg i n ia,  North Caro l i na, South Carol ina ,  Georg i a,  and 
Flor ida.  

1 02 Appalachian #1-The state of West V i rg i n ia ,  and those parts of the states of Pen nsylvan ia 

and New York not i n c l uded i n  the East Coast D i strict. 

203 Appalachian #2-The fo l low ing counties of the state of O h i o :  E rie,  H u ro n ,  Crawfo rd , 

Marion,  Del aware, Frankl i n ,  P ic kaway, Ross, P i ke ,  Scioto, and a l l  cou nties east thereof. 

204 Indiana-Ill inois-Kentucky-The states of I n d iana, I l l i no is ,  Kent u c ky, Tennessee, M i c h i gan,  

and that part of the state of Ohio not i n c l u ded i n  the Appalac h i an D i str ict. 

205 Minnesota-Wisconsin-North and South Dakota-The states of M i n nesota, Wiscon s i n ,  No rth 

Dakota, and South Dakota. 

206 Oklahoma-Kansas-M issouri-The states of O k lahoma, Kansas, M i sso u r i ,  N e b raska, and 
I owa. 

307 Texas I nland-The state of Texas except the Texas G u lf Coast D i str ict .  

308 Texas Gulf Coast-The fo l l owing counties of the state of Texas: N ewto n ,  O range, Jetter-
son, Jasper, Ty ler,  Hard i n,  L iberty, Chambers, P o l k ,  San Jaci nto, Montgomery, Harris,  

Galvesto n,  Wal l e r, Fort Bend, Brazo ria, Wh arto n,  M atagorda, J ackson,  Vi cto ria, Calhoun,  

Refu gio ,  Aransas, San Part ic io ,  N u eces, K leberg, Kenedy, W i l l acy, and Cam eron. 

309 Louisiana Gulf Coast-The fol lowi ng parishes of the state of Lou is iana:  Vernon, Rap ides, 
Avoyel les, Poi nte Cou pee, W. Fe l ic iana, E. Fe l i c i ana, St. Helena,  Tang i p ahoa,  Was h i ngto n ,  

and a l l  parishes s o u t h  thereof. A l s o  t h e  fol l owi ng count ies of the state of M i ssiss i p p i : Pearl 
R iver, Stone, George,  Hancock, Harrison, and Jackson.  Also the fo l lowing count ies of the 

state of Alabam a :  M o b i le and Baldwin.  

• To be i nserted in head i n g  of report i n g  forms. 
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Locat ion 

Cod e *  

31 0 

31 1 

41 2 

888 

LOCATION CODES (Continued) 

Refi n ing D istrict Name and Descri pt ion 

North Louisiana-Arkansas-The state of A rkansas and t hose parts of the states of Lou is i 
ana,  M ississ i p p i ,  and Alabama not i ncl uded i n  the Lou i s iana G u lf Coast D i str ict.  

New Mexico-The state of New Mexico. 

Rocky Mountain-The states of Montana, I d aho, Wyom i ng ,  Utah,  and Colorad o .  

Puerto Rico-U.S. Virgin Islands-Guam-T h e  Commonwealth o f  Puerto Rico,  the U.S.  V i rg i n  
I s lands, and t h e  Territory o f  G u am. (Report th is  locat i o n  i n  PAD I- IV.)  

PAD DISTRICT V 

51 3 West Coast-The states of Was h i ngton, O regon, Cal i fo rn i a, N evad a, Arizona, Alaska, and 

Hawa i i .  

* To be i nserted i n  head ing o f  re port ing forms. 

U. S. DEPARTMENT OF ENERGY REFINING DISTRICTS 

LEGEND 

I >I PAD D i stricts I - IV 

fB PAD District V 

Note: Include Puerto Rico, U. S. Virgin Islands, 
and Guam in PAD Districts I-IV. TEXAS 

GULF COAST 
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t-- -- -- --- ---
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--- -- -- -- -- --
--

Ad d it i o nal  petro l e u m  requ i red to have an operable 

system and avo i d  p ro b l e m s  and ru n-outs. 
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PRODUCT DEFIN ITIONS 

1. Crude Oil-A m ixtu re of hyd rocarbons that existed in l iq u i d  phase in u n d ergro u n d  reservo i rs and 

remains l iq u i d  at atm ospheric p ressu re after pass i n g  t h rough su rface se parat i n g  fac i l i t ies. Also, l ease 

condensate movi ng to a refi nery is i n c l uded.  Lease condensate is defi ned as a natural gas l i q u i d  recov

ered from gas-wel l  gas (associated and nonassociated) on lease separators or f ie ld  fac i l i t ies.  D r i p s  are 

also i n c l uded but topped crude o i l  and other u nf i n ished o i l s  are excl uded.  Natura l  gas l iq u id s  p roduced 

at nat u ral gas p rocessi n g  p lants and m ixed with crude oil are l i kewise exc l uded.  

2. Gasol ine: 

A. Motor-A com p l ex m i xt u re of re latively vo l at i l e  hydrocarbons, with o r  without smal l  q uan

tit ies of add it ives, w h i c h  have been b l ended to form a fuel su itabl e  for use i n  spark i g n it i o n  eng i nes. 

I n c l u des a l l  refi nery p roducts l i sted in ASTM Specificat ion D439, Federal Specifi cat ion VV-G-766, and 

those to be marketed as motor gaso l i ne without further process i n g ,  i .e. ,  any ref i n e ry o perat i o n  except 

mechan ical b lend i n g .  A lso i n c l udes f in i s hed com ponents in the gaso l i ne range w h i c h  w i l l  b e  used for 
b lend i n g  o r  co mpou n d i n g i nto fi n i shed gaso l i ne. 

B. Aviation-A l l  spec i a l  g rades of gasol i n e  for use in aviat ion rec i p rocat i n g  e n g i nes, as g iven 

in ASTM Specif ication D91 0.  I n c l udes a l l  ref inery p rodu cts with i n  the gaso l i ne range that are to be 

marketed stra ight  o r  in b lends as av i at ion gaso l i ne without further p rocessi ng,  i .e . ,  any refi nery o perat ion 

except mechani cal b l end i n g .  A lso i nc l udes fi n i s hed components i n  the gaso l i ne range which w i l l  be used 
for b lend i n g  o r  compo u n d i n g  i nto avi at ion gaso l i ne. 

3. Kerosine: 

A. General-A petro leum d ist i l l ate i n  the 300 ° F to 550° F b o i l i ng range and general ly  h aving 

a flash poi nt h i g her than 1 00 °  F by ASTM M ethod 056, a g ravity range from 40° to 46°  API , and a b u r n i n g  

point i n  t h e  range o f  1 50 c  F to 1 75° F. I t  i s  a c lean b u rn i ng p roduct s u i t a b l e  for u s e  a s  an i l l u m i n ant w h e n  
b u rned i n  w i c k  lamps. I n c l udes g rades o f  kerosine cal led range o i l  h av i ng p ro pe rt ies s i m i l a r  to N o .  1 fuel 

o i l ,  but with a g ravity of about 43° API  and an end point of 625 ° F. Used in space heaters, cook stoves, 

and water heaters. 

B. Jet Fuel-Kerosine Type-A q u a l i ty keros i n e  product w ith an ave rage g ravity of 40.JC API  

and a 1 0  percent d i st i l l at ion tem peratu re of  400 ° F and an end point  of  550° F covered by ASTM Specif ica
tion 0 1 655 and M i l i tary Specif i cat ion M I L-T-5624J ( G rade J P-5). Used p r i m a r i l y  as fuel fo r comm ercial  

tu rbojet and turbopro p  ai rcraft eng i nes. A re l atively low freezi n g  point d i sti l l ate of the kerosine type. 

4. Distillate Fuel Oil :  

A.  General-A general c l assif ication for one of the petro leum fract ions w h i c h ,  when p ro

du ced in conventional  d isti l l at ion operat io ns, has a boi l i n g range from 1 0  percent p o i nt at 300 °  F to 90 

percent poi nt at 575 c F.  I n cl uded are p rod ucts known as Nos. 1 and 2 heat i n g  o i l s  confo r m i n g  to ASTM 
Spec ifi cat ion D396 and d i esel fuel conform i n g  to ASTM Spec if i cat ions D975 for N os. 1 -D and 2- D .  

B. No. 4 Fuel Oil-A f u e l  o i l  fo r commercial  b u rner i nsta l l at ions not equi pped with p reheat
ing fac i l i t ies.  Extens ive ly  used i n  i n d ustr ia l  p lants. This  g rade is a b lend of d i st i l l ate fuel  o i l  and res i d u a l  

fuel o i l  stocks w h i c h  conforms t o  ASTM Specif icat ion D396 o r  Federal S pecficat i o n  VV-F-81 5C fo r t h i s  

g rade. Ki nemat ic  V i scosit ies between 5.8 a n d  2 6 . 4  percent a t  1 00 °  F.  

5. Residual Fuel Oil-Topped crude of refi nery operat i ons. I nc l u des N o .  5 and N o .  6 fuel  o i ls  as def i ned 
i n  ASTM Specif ication D396 and Federal  Specifi cation VV-F-81 5 C ;  heavy d i esel o i l  as g iven in ASTM 
Spec ifi cat ion D975 for No.  4-D ;  N avy Special  fuel o i l  in M i l itary Specificat i o n  M I L  895E, i n c l u d i ng Amend

ment 2; and B u n ker C fuel  o i l .  

Source:  U.S. Department of Energy 
- 7 -
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FOOTNOTES 

Explanation 

1 .  I n c l u des but is not l i m ited to i nvento ries shown as completely u n ava i l a b l e  i n  Memo Item A.4. This  is 

the i nvento ry level below w h i c h  operat ing problems and shortages wou l d  b eg i n  to appear in your 

system. For exam ple,  t h i s  i n c l u d es i nventory req u i red to meet m i n i m u m  p i pe l i n e  tenders, supply b atch 

operations, meet c ustomer req u i rements, etc. In mak i n g  this assessment of you r  m i n i m u m  operat ing 

i nventory, assume that a l l  other  com panies would be o perat i n g  at  o r  near the i r  m i n i mum operat ing 

i nventory and the u se of  emergency exchanges wou ld n ot be poss i b l e.  

2. A positive d i fference would i n d i cate that you had oi l  i n  storage above that needed to meet m i n i m u m  
operat ing req u i rements. A negative d i fference wo u l d  i n d icate that y o u  were below t h e  m i n i m u m  l evel ,  

and hence, i nc u rr ing operati n g  problems. This  d ifference may b e  zero, i nd icat i n g  the actual  invento ry 

was that needed to meet m i n i m u m  operat i ng needs. 

3. I n c l u des all u n ava i l able q u antit ies in transit  by truck,  tank car, barge, o r  tan ker from d omestic sources 

on ly. However, th ese should  be c la i med as u n ava i ! a b l e  on ly  if  you report s u c h  i n-transit  items to the 

DOE, and therefo re, o n l y  if the q u ant it ies are inc l uded in the f i g u res that you reported in I tem A. 1 .  

4. I ncl udes q uantit ies set aside as p lant fuel or p i pe l i n e pr ime mover fuel . A l so i n c l u des crude o i l  which 

mu st be held for  b l oc ked operations or for  b lending with other crude o i l s  for normal p rocess i n g .  I t  may 

also inc lude that port ion of u n b l ended fi n i shed o i ls  w h i c h  wo u l d  be l eft over were the d i fferent com

pone nts b lended as far as poss i b l e  in acco rdance with exist i n g  form u l as. Accord i n g ly, the total 

q u antity of u n b l ended fi n i shed o i l s  should not be consid ered u n ava i l ab l e  b u t  o n l y  that which wou ld 

be l eft ove r after b le n d i ng as far as possi b l e  to spec if icat i ons.  

5. Inc lude capacity of sw i n g  tan kage. Be s u re swi ng tan kage i s  i n c l uded i n  only one p roduct or crude o i l  

category for each date. 

6. This i s  the max i m u m  q u ant ity that can be stored in the ass ig ned tankage w h i l e  sti l l  mai ntai n i ng a 

wo rkab le operat ing syste m. 

7. I n  add it ion to the u n avai lab le capacity shown i n  Memo Item 8.6,  this d i fference i n c l u d es the operat ing 
space needed to mai n ta i n  a workable operat ing system. For exam p l e ,  t h i s  wo u l d  i nc l u de s pace n eeded 

at various p l aces t h ro u g hout the system to receive batch del iveries from p i pe l i nes and tan kers, to 

hold prod uct u nt i l a c u stomer can make a l ift i ng,  etc. 

8. The port ion of the shel l capac ity at the top of the tank that is not uti l ized for o i l  storage. This  i nc l u des 

the safety al l owance w h i c h  is  needed to p rotect perso nnel  and p roperty from d a m age that could result  

from thermal expansion and/ o r  overfi l l ing the tanks. 

- 8 - D-9 
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Questionnaire # 1 NATI ONAL PETROLEUM COUNCIL 

Code : __________ __ 

(Price Waterhouse Use On ly) 

1 979 SURVEY OF PETROLEUM STORAGE CAPACITY 
AND I NVENTORY AVAILABILITY IN THE UNITED STATES 

CRUDE O I L  
As o f  September 30, 1 978 

(Report All Figures in Thousands of Barrels) 

LOCATION REF I N I N G D ISTRICTS I N  PAD DISTRICTS I- IV 

(Enter refin ing district code as shown on page 4. 
Use additional sheets, if necessary.) � 

( 1 )  I (2) I (3) 

Code No . : ___ Code No . : ___ Code No. : __ _ 

(4) 

Total, 
PAD I- IV 

(Deal only with those end-of-the-month stoc ks reported to the 
Department of Energy on Form P323-M-O, excluding lease stocks) 

Refinery I Pipe l ine I Refinery I Pipel ine I Refinery I Pipel ine I Rfy & P I  
Operations Operations Operations Operat ions Operat ions Operations Operat ions O peratio 
( 1  .ooo bbl)  ( 1  .ooo bbl)  ( 1  .ooo bbl)  (1  .ooo bbl)  ( 1  .ooo bbl)  (1  .ooo bbl)  ( 1  .ooo bbl) I (1 .ooo bbl)  

A. Crude Oil Inventory 
1 .  Total inventory reported to the Department of Energy . . . . .  . 

2. Less: Minimum operating inventory 1 • • • • • • • • • • • . • • • • • • • • •  

3. Difference 2 ( 1  Jess 2) . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

If not zero, estimate what percentage was: 
a. Seasonal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

b. Other (Specify 

(Specify 

___________________) 
___________________ ) . . . . . 

4. Memo Item:  Completely unavai lable inventory 

rict V 

(5) 

Total 

:·. ��p;�:�nee:� �

� i��� · ���· ���·r�; i��· �;� .

i��·e
·
n

·
t · : : : : : : : : : : : I I I I I I I I I I I c. In-transit from domestic sou rces . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

d. Sub��t �a��b� ��n�� ou��e � �n k - --�------+------�--------�------�--------�------4------�--------�------�L------

B. 

(a+b +c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

e. Tan k  bottoms . . . . . . . . . . . • . . . . . . . .  · . . • · · · · · · · · · · · 1 f. Unavailable stocks 4 . . • . . • . . • • . • • • • • • . • . . •  

g.  Total (d+e+f) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Storage Capacity Assigned to Crude Oil 

2. Plus: Unavailable inventory outside of tankage 

1. Shel l  capacity of tankage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . �---+---4----�---+---�---+----+---�---+---� 
(from A.4 .d. ,  above) . . . . . . .  . 

3. Subtotal: Total system capacity (1 +2) 

4. Less: Maxim um operating i nventory 6 

5. Difference 7 (3 Jess 4) . . . . . . . . . . . . . . . . . . . . . . .  . [ 6. Memo Item : Unavailable sto rage capacity 

Tan k tops and safety al lowance s . . . . . . . . . . . . . . . . . . . . .  . 

For explanation of footnotes, see page 8. 
NOTE: Whether or not you report for one or more refining districts in PAD I - IV, enter estimates for you r com pany's operations for these lines in Column (4) , "Total ,  PAD I-IV." 

Enter separate estimates for PAD V. 
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Question naire # 2  NATIO NAL PETROLEUM COUNCIL 

Code:  __________ __ 

(Price Waterhouse Use Only) 

1979 SURVEY OF PETRO LEUM STORAGE CAPACITY 
AND INVENTORY AVAILABILITY IN THE UN ITED STATES 

GASO LINE 
(MOTOR AND AVIATION) 

As of March 31 and September 30,  1 978 
(Report All Figures in Thousa11ds of Barrels) 

LOCATION 

(Enter refining district code as shown on page 4. 
Use additional sheets, if necessary.) � 

(Deal only with those end-of-the-month stocks reported to the 
Department of Energy on Forms P320-M-O, P32 1 -M-O, and P322-M-0) 

A. Gasoline Inventory 

I N I N G  DISTRI  

( 1 )  (2) 

Code No. :  ___ Code No. :  ___ 

Mar. 31 I Sept. 30 
(1 ,000 bbl)  (1  ,000 bbl )  

Mar.  31 I Sept. 30 
(1  ,000 bbl )  (1  ,000 bbl)  

(3) 

Code No . :  

Mar. 31 Sept. 30 
(1 ,000 bbl )  (1  ,000 bbl)  

(4) 
Total, (5) 

PAD I- IV Code No.:  

Mar. 31 Sept. 30 Mar.  31 Sept. 30 
(1 ,000 bbl)  (1  ,000 bbl )  (1  ,000 bbl )  (1 ,000 bbl) 

1. Total inventory reported to the Department of Energy . . . . .  . 

2. Less: Minimum opemting inven�ry l . . . . . . . . . . . . . . . . . . . . .  �k=�� . .  ��=�=���=0+1=�=�=- -=�=�=�=0+1=0=�=»=m=0=�=�++=�=�=-=-=*=m=0±1=�=·=�=�=�=0=0±1=�=0=�=· ·��+------�------�------�-------
3. Difference 2 (1 less 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

If not zero, estimate what percentage was: 
a. Seasonal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

b. Other (Specify ) 

c; (Specify ) · · · · · r·•·•······ · · · ·  ···•·•·•r•· 

I j4. Memo Item: Completely unavailable inventory 

:: ��
p

;�:�nee�� �

l i���
-
���- ���-r��i��- ��� ;��·

e

·

n

·

t · : : : : : : : : : :  : 1  1 1 I I I I I I I c. In-transit from domestic sou rces . . . . . . . . . . . . . . . . .  . 

d. Subtotal: Unavailable inventory outside of 
(a+b+c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

e. Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . �---+---�---+----+---�---+---�----r---+-----1 
f. Unavailable stocks 4 . . • . • • . . • • . • . . • • . • • . . . . • • . . . . . 

1 1 1 1 1 g. Total (d+e+t) . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . 1 I I I I 1 
B. Storage Capacity Assigned to Gasoline 

1 .  Shell capacity of tankage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2. Plus: Unavailable inventory outside of tankage �---+---�---+---�---�---+---�----r---r-----
(from A.4.d. ,  above) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3. Subtotal: Total system capacity (1 +2) 

4. Less: Maxi mum operating inventory 6 . . . • • • . • • . . . • . • • . • • . •  

5. Difference 7 (3 less 4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

6. Memo Item: U n available storage capacity 
Tank tops and safety al lowance s . . . . . . . . . . . . . . . . . . . . .  . 

For explanation of footnotes, see page 8. 

NOTE: Whether or not you report for one or more refining d istricts in PAD I - IV,  enter estimates for your company's operations for these l ines in Column (4) , "Total, PAD I- IV." 
Enter s':!parate estimates for PAD V. 
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Questionnaire #3 NATIONAL PETROLEUM COUNCIL 

Code: ------
(Price Waterhouse Use Only) 

1 979 SU RVEY OF PETROLEUM STORAG E CAPACITY 
AND INVENTORY AVAILABILITY IN THE U N ITED STATES 

KEROS I N E  
(INCLUDING KEROSINE-TYPE J ET FUEL) 

As of March 31 and September 30, 1 978 
(Report All Figures in Thousands of Barrels) 

LOCATION REFIN ING D ISTRICTS I N  PAD D ISTRICTS I-IV 
(Enter refin ing district code as shown on page 4. 

Use add itional sheets, if necessary.) 
(Deal only with those end-of-the-month stocks reported to the 
Department of Energy on Forms P320-M-O, P321-M-O, and P322-M-O) 
A. Kerosine Inventory 

( 1 )  (2) 

Code No. : Code No. : 
Mar. 31 11 Sept. 30 Mar. 31 , I Sept. 30 

(1 ,000 bbl) (1  ,000 bbl) (1 ,000 bbl) (1  ,000 bbl) 

(3) 

Code No. : 
Mar. 31  1 1 Sept. 30 

(1 ,000 bbl) (1 ,000 bbl) 

(4) 
Total, (5) 

PAD I-IV Code No . : 
Mar. 31 1 1 Sept. 30 

(1 ,000 bbl) (1 ,000 bbl) 
Mar. 31 1 1 Sept. 30 

(1 ,000 bbl) (1 ,000 bbl) 

1 .  Total inventory reported to the Department of Energy . . . . .  . 

� �:;e�:
i
���;;��� .

i
������� : . : : : : : : : : : : : : : : : : : : : : ·���!�!�!�t�!�!+1�!�!�!�!�!�!�!���!�!�!�!�!�!�!�!+t�G�!�:!�!�!�!�!�1�!�!�!�!�!�!�!�!���!�!�!�!�!�!�!+�---���---��---��---�I 

If not zero, estimate what percentage was: 
a. Seasonal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
b. Other (Specify ) 

(Specify l · · 
· · · · 1, '''''''''''''''''''''''''''''''''''''f'''' . 

4. Memo Item: Completely unavai lable inventory 

:: ��
p
;�:�n

e

�
��� l i���· ���· ���·r��i��· ���;��·e·n·t · : : : : : : : : : : : 1 I I I I I I I I I I c. In-transit from domestic sources . . . . . . . . . . . . . . . . .  . �-----+------+-------�-----+------+------4�-----+------4-------�----� d. Subtotal: Unavailable inventory outside of tankag-

e. 
(;��

+
:�tt�·��

.
: ·. ·. > : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :1 I I I I I I I I I I f. Unavai lable stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

g. Total (d+e+f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
B. Storage Capacity Assigned to Kerosine 
�----�----+-----�----�-----+-----4------�----�----+-----� 

1 .  Shell capacity of tankage 5 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  �-----+------+-------�-----+------+------4�-----+------4-------�----� 2. Plus: Unavailable inventory outside of tankage 
(from A.4.d., above) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 f 1 f 

:: ��:��
t
����:�

sy
:�::t�::���:n

(
t:�2l : : : : : : : : : : : : : : : : : : : : : , } , ,, ., } i , } i , ('(�;+;;;;:r;:;l·;:; ·(";:: ; ; ·;;::;;;;::; !;;\ x;:;-;;; }I I I I I 

5. Difference 7 (3 less 4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
6. Memo Item: Unavailable storage capacity 

Tank tops and safety al lowance s . . . . . . . . . . . . . . . . . . . . . . 

For explanation of footnotes, see page 8. 

? NOTE: Whether or not you report for one or more refi n ing districts in PAD I-IV, enter estimates for your company's operations for these l ines i n Column (4) , "Total, PAD I-IV." 
1--' Enter separate estimates for PAD V. 
N 
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Questionnaire #4 NATIONAL PETROLEUM COUNCIL 

Code: __________ __ 

(Pri ce Waterhouse Use Only) 
1 979 SU RVEY OF PETROLEUM STORAGE CAPACITY 

AND I NVENTORY AVA I LABI LITY IN THE U N ITED STATES 

DISTILLATE FUEL O I L  
( INCLUDING N O .  4 FUEL O I L) 

As of March 31 and September 30, 1 978 
(Report All Figures in Thousands of Barrels) 

LOCATION 
(Enter ref in ing distr ict code as shown on page 4. 

Use additional sheets, if necessary.) 
(Deal only with those end-of-the-month stocks reported to the 
Department of Energy on Forms P320-M-O, P321 -M-O, and P322-M-0) 
A. Distillate Fuel Oil Inventory 

REFI N I N G  D I STRICTS I N  PAD D ISTRICTS I - IV 

( 1 )  (2) 

Code No. : ___ Code No . : ___ 

Mar. 31 11 Sept. 30 Mar. 31 1 1  Sept. 30 
(1 ,000 bbl) ( 1  ,000 bbl) (1  ,000 bbl) (1 ,000 bbl) 

(3) 

Code No. : 
Mar. 31 I Sept. 30 

(1 ,000 bbl) (1 ,000 bbl) 

(4) 
Total, (5) 

PAD I-IV Code No. : 
Mar. 31 

) I Sept. 30 Mar. 31 1 1 Sept. 30 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

1. Total i nventory reported to the Department of Energy . . . . .  . ���-+������������������r----+----r---r----i 2. Less: Min imum operat ing inventory 1 . . . . . . . . . . . . . . . . . . . . . . .  . 
3. Difference 2 (1 Jess 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

If not zero, estimate what percentage was: 
a. Seasonal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

b. Other (Specify ) 
(Specify ) 

· · · · · · �""",,.,,,, .. ,., . ... .. .. ·.:·t··· . . . . .  , . .  , ... ,· . .  ·.·.·.· . .  ·.·r 4. Memo Item : Completely unavailable inventory 
a. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
b. In refinery lines and operating equipment . . . . . . . . . .  . 

�------+-------1--------+------�--------r-------+-------,_-------+--·----�------� 
c. In-transit from domestic sources J . . . . . . . . . . . . • . . . . .  

d. Subtotal: Unavailable inventory outside of tankage �---+---+------r----+------r---r----+----r---r----i 
(a+b+c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

e. Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

f. Unavailable stocks 4 . . . • . • • . . . . . • • . • • . . • • . • • . • • . • •  

g. ��� �+e+0 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1��1 ��1 �1 ��I ����� ����� �1�1 B. Storage Capacity Assigned to Distillate Fuel Oil 

1. Shell capacity of tankage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2. Plus: Unavailable inventory outside of tankage �---+---+----r----+----r---r----+---�---r---� 
(from A.4.d. ,  above) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3. Subtotal: Total system capacity (1 +2) 

4. Less: Maximum operating inventory 6 . . . . . . . • . . . • . . . . . . . . .  

5. Difference 7 (3 Jess 4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . .  l�+:::c:=::: .+;::::;:c::;;;;;:::c:::: ::+:+illf::::c:=::·::::;;·:·:·:::;;· · ·:;;::;; [6. Memo Item: Unavailable storage capacity 

Tank tops and safety allowance a . . . . . . . . . . . . . . . . . . . . .  . 

For explanation of footnotes, see page 8. 
NOTE: Whether or not you report for one or more refin ing districts in PAD I-IV, enter est imates for your company's operations for these l ines in Column (4), "Total, PAD I-IV." 

Enter separate estimates for PAD V. 
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Questio nnaire # 5  NATIONAL PETROLEUM COUNCIL 

Code: _____ _ 

(Price Waterhouse Use Only) 

1 979 SURVEY OF PETROLEUM STORAGE CAPACITY 
AND I NVENTORY AVAI LABI LITY IN THE U N ITED STATES 

RESIDUAL FUEL O I L  

A s  o f  March 31 a n d  September 30, 1 978 
(Report All Figures in Thousands of Barrels) 

LOCATION R E F I N I N G  DISTRICTS IN PAD DISTRICTS I- IV 

(Enter refin ing district code as shown o n  page 4. 
Use additional sheets, i f  necessary.) 

(Deal only with those end-of-the-month stocks reported to the 
Department of Energy on Forms P320-M-O, P321 -M-O, and P322-M-0) 

-A. Residual Fuel Oil Inventory 

( 1 )  (2) 

Code No . :  Code No. :  

Mar. 31  , I Sept. 30 Mar. 31 ) I Sept. 30 
(1 ,000 bbl) (1  ,000 bbl) (1 ,000 bbll (1 ,000 bbl) 

(3) 

Code No. :  

Mar. 31  I Sept. 30 
(1 ,000 bbl) (1 ,000 bbl) 

1 .  Total i nventory reported to the Department of Energy . . . . .  . 

2. L�ss : M in i�um operating i nventory 1 . . . • • . . • . • . . • . .  • • • • 

· 
• l--1-• . • -)-)-••••··-··••· •"'••·

·
•"'·····+t .... •·· ···

-?-···-···••
_ 
.... )"'·••••"'"••••

-
�1 .... • .••• .... •••----., ...... . .,.,l:-: . ...... ........ .,., . . --, . . . .,. . . ...... . :-:� . . 1"""· ·"""·"'· · ·"'" . . "' .. . ""' . . . "'" .. !:-:t""'· 

3. Dtfference (1 Jess 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

If not zero, estimate what percentage was: 
a. Seasonal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

b. Other (Specify ) 

_ (Specify ) . . . . .  · r-·············· . .  
4. Memo Item:  Completely unavailable inventory 

(4) PAD D i  

Total, (5) 
PAD I-IV Code No. :  

Mar. 31 I I Sept. 30 
(1 ,000 bbl) (1 ,000 bbl) 

a. Pipel ine fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

� In refinery l ines and oper�ing e�u i pmeM . . . . . . . . . . .  ��---��---���---��---��----��---��---���---��---��---�� 
c. In-transit from domestic sou rces . . . . . . . . . . . . . . . . .  . 

d. Subtotal: Unavailable inventory outside of tankage 
(a+b+c) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

e. Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �---+----�----�----4----+----+----4----�----4----4 
f. Unavai lable stocks 4 • . . • . • . • . . . . . • . . . . . . . . . . • . . . . .  

_ g. ��� �+e+0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �, �� �� �� ����� �� �� ������ 
B. Storage Capacity Assigned to Residual Fuel 011 

1. Shel l  capacity of tankage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2. Plus: Unavai lable inventory outside of tan kage r----+----4----�----4r----+----+----4-----+----4r----4 
(from A.4.d. ,  above) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3. Subtotal: Total system capacity (1 +2) -------r------+-----�-------1:-:------+-----�-------r------+-----��----� 
4. Less: Maxi mum operating inventory 6 . . . . . • . . • . . . . . . • . . . . .  L•'•••··•· •·•·•·•·•••••••••·•·•·•·•·•.b:.:•:•:•:• ····•·•·•·•·•·•·•···•·•·d·:•:• ·······•·•·••·•·•·•·•·•·•·•·•·•d: •·•·::·;:.;-::::·::::::•::S�i·::::····A::::·;o••:·E�_. .. ,.�·;····R:c·;:·; •·•·•·:J I I I I 
5. Difference 7 (3 less 4) . . . . . . . . . • . . . . . . . . .  _ . . . . . . . . . . . . . .  . 

Memo Item: Unavailable storage capacity 
Tank tops and safety al lowance B • • • • • • •  _ • • • • • • • • • • • • • •  

For explanation of footnotes, see page 8. 

NOTE: Whether o r  not you report for one or  more refin i ng d istricts in  PAD I- IV, enter est imates for your company's operations for these l i nes in  Column (4), "Total, PAD I-IV." 
Enter separate estimates for PAD V. 



Complete this question nai re only if you r company 

analyzes industry inventory levels. 

ESTIMATED M I N I M U M  AND MAXIM U M  OPERATING I NVENTOR I ES 
FOR THE ENTIRE U.S. PETROLEUM I N DUSTRY 

(Report All Figures in Thousands of Barrels) 

Questionnaire # 6  

Code: __________ _ 

(Price Waterhouse Use O nly) 

Est imated Operating I nventories for the Entire U.S. Petroleum Industry 

Crude Oi l  and Principal Refined Products 

PAD 
I-IV 

M in imum 
(1  ,000 bbl)  

March 31 , 1 978 September 3Q, 1 978 

PAD 
v 

TOTAL 
u.s. 

PAD 
I- IV 

PAD 
v 

TOTAL 
U.S. 

PAD 
I- IV 

Maximum 
(1 ,000 bb l )  

March 31 , 1 978 September 30, 1 978 

PAD 
v 

TOTAL 

u.s. 
PAD 
I-IV 

PAD 
v 

TOTAL 

u.s. 

� Crude O i l  . · · · · · · · · · · · · · · · · · · · · · · · · · · · · I 
Gasol ine (motor and aviation) . . . . . . . . . . . . . .  . 

Kerosine, including kerosine-type jet fuel . . . . .  . 

Disti l late fuel o i l ,  including No. 4 fuel o i l  . . . . . .  . 

Residual fue l  o i l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

NOTE: It is possib le that the su m of the companies' assessments of their  own min imum and maximum operating inventories ( Items A.2 and 8.4 on Questionnaires 1 -5) wil l  not 
accu rately reflect a pictu re of the enti re petroleum industry's m in imum or maxi mum operat ing inventory. I f  your com pany analyzes industry levels, provide you r est imate 

t:::J of the m in imum and maxi mum operating i nventories of the U.S.  petroleum i ndustry. Enter est imates for PAD I-IV, PAD V, and Total U.S.,  if avai lable. If your company does 
I not have certain of the est imates requested in this questio nnaire, leave these sections blank.  

I-' 
Ul 



I .  

I I .  

Questionnaire # 7  

Code: ____ _ 

(Price Waterhouse Use Only) 

NATIONAL PETROLEUM COUNCIL 
1 979 SURVEY OF PETROLEUM STORAGE CAPACITY 

AND INVENTORY AVAILABI LITY 
IN THE UN ITED STATES 

TANKAGE UNDER CONSTRUCTION 

As of September 30, 1 978 

(Report All Figures in Thousands of Barrels) 

Location (Enter refining district code as shown on page 4) ., 

Tankage capacity u nder construction assigned to: 

A. 

B. 
C. 

D. 

E. 

Crude Oi l  • • • • • • • • • • • • • • • • • • • •  0 • • •  0 .  0 0 • • • • • • •  0 • • • • • • • • • • • • • • • • • •  0 • • •  

Gasol ine (motor & aviation) • • • • • • • • •  0 0 .  0 .  0 0 • • • •  0 • • • •  0 • •  0 • • • • • • • • •  0 • • • •  

Kerosi ne, including kerosine-type jet fuel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dist i l late fuel o i l ,  inc luding No. 4 fuel o i l  • • • • • • • • • • • • • • •  0 • • • • • • • • • • • • • • • •  

Residual fuel oi l  • • • • • • • • • • • • • • • • • • • • • • •  0 • •  0 • • • • • •  0 • • • • • • • • • • • • • • • • • •  

- 1 5 -

Refin ing District 

Code No. ___ Code No. ___ 

(1 ,000 bbl) (1 ,000 bbl) 

D - 1 6  



INVENTORY AND 

STORAGE CAPACITY 

REFINING AND PIPELINE OPERATIONS, TOTAL 

A. CRUDE OIL INVENTORY: 

A. C RUDE OIL INVENTORY: 

3 MEMO ITEM COMPLETELY UNAVAILABLE INVENTORY 

A. CRUDE OIL INVENTORY: 

FOR EXPLANA TION OF FOO TNO TES, SEE PAG E  E- 15. 

• . - Not Applicable, N A - Not Available 
a Crude oil tables exclude 18,585 Mbbt of lease stocks and 4 7,090 Mbbl locateo m the StrategiC Petroleum Reserve. 
b Mm1mum and max1mum operat1ng mventory data were not collecteo separately for refmery operations and p1petme operat1ons. 
c.. U.S. total data reoorteo to NPC we1e adiusle!J accoidmo to Deicentaoe shown on L.m.B A2a !OJ lha Umted States .. 

EAST 

COAST 

APPALA· 
CHIAN 

11 

NATIONAL PETROLEUM COU NCIL 
1979 SURVEY OF PETROLEUM STORAGE CAPACITY 

AND INVENTORY AVAILABILITY IN THE UNITED STATES 

CRUDE OIL 
AS OF SEPTEMBER 30, 1 978-THOUSANDS OF BARRELS 

PAD I 
TOTAL 

APPALA· 
CHIAN 

12 

PAO li 
TEXAS 

INLAND 

TEXAS 

GULF 

COAST 

LOUISIANA 

GULF 

COAST 

NORTH 

LOUISIANA, 

ARKANSAS 

NEW 

MEXICO 

I 1. 

PAD Il l  

TOTAL 

PAD IV 

(ROCKY 

MOUNTAIN) 

PADS I-IV 
TOTAL 

PAD V 

(WEST 

COAST) 

APPEND I X  E 

NPC 

TOTAL 

ADJUSTED 

NPC 

TOTAL 

E- 1 



INVENTORY AND 

STORAGE CAPACITY 

MARCH 31, 1878 
A. GASOLINE INVENTORY: 

1 TOTAL REPORTED BY DOE 

NE A 2 LESS LINE A 3) 

5 MEMO ITEM COMPLETELY UNAVAILABLE INVENTORY 

UNAVAILABLE I NVENTORY OUTSIDE OF 

TANKAGE (SUM OF LI NES Sa b. AND c) 

B. STORAGE CAPACITY ASSIGNED TO GASOLINE: 

1 SHELL CAPACITY OF TANKAGEs 

A 

2 PLUS UNAVAILABLE INVENTORY OUTSIDE OF 
TANKAGE (LINE A Sd. ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

SUBTOTAL UNAVAILABLE INVENTORY OUTSIDE OF 

NEW 

ENGLAND 

MID 

ATLANTIC 

SOUTH 

ATLANTIC 
TOTAL 

APPALA· 
CHIAN 

., 

PAD I 

TOTAL 

1979 SURVEY OF PETROLEUM STORKGE CAPACITY 

AND INVENTORY AVAILABILITY IN THE UNITED STATES 

APPALA· 

CHIAN 

.2 

GASOLINE 
(MOTOR AND AVIATION) 

(Thous•nds of Barrels) 

REFINING DISTRICT 

INDIANA, 

ILLINOIS, 

KENTUCKY 

I MINNESOTA, I 
WISCONSIN 

OKLAHOMA, 

N. and 
' KANSAS, 

S. DAKOTA 
MISSOURI 

PAD II 

TOTAL 

TANKAGE (SUM OF LINES 5a, b , AN
_
D_c_) 

______
__ -+-------4--------+-------+-------�-------+-------4�------+-------4 

B. STORAGE CAPACITY ASSIGNED TO GASOLINE: 

1 SHELL CAPACITY OF TANKAGEs 

2 PLUS. UNAVAILABLE I NVENTORY OUTSI D E  O F  
TANKAGE (LINE A 5d, ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

(SUM OF LINES B 1 AND B 2) 

6 MEMO ITEM UNAVAILABLE STORAGE CAPACITY 

TANK TOPS AND SAFETY ALLOWANCES 

FOR EXPLANA TION OF FOO TNO TES, SEE PAGE E-15 

· · ·Not appliCable. N A Not available 

1 1 ,298 

383 

560 

49,953 42,735 1 03.986 

2.951 4.698 8.032 

2.802 2.429 5.791 

a Proouct tables mctuoe stocks held at relmefles. bulk termmats. and by f)ll)elmes but exclude stocks held at natural gas processmg plants 

1 3,094 

3.886 805 5.394 

407 6 , 1 98 336 4.836 875 2 . 1 88 8.235 

TEXAS 

INLAND 

TEXAS 

GULF 

COAST 

51 ,552 1 0.983 

NEW 

MEXICO 

1 220 

PAD Ill 

TOTAL 

PAD IV 

(ROCKY 

MOUNTAIN) 

PADS I-IV 
TOTAL 

PAD V 

(WEST 

COASn 
TOTAL 

4 1 7.884 

NPC 

TOTAL 

463.800 

4,240 --+-------+-------+-------+-------r-------+-------+-------+-------+-------+------1 ,258 55 29,744 33.0 1 2  

1 .0 1 2  1 ,253 290 4.897 891 20.221 2.438 22.659 24.603 

E - 3 



INVENTORY AND 

STORAGE CAPACITY 

MARCH 31, 1871 
A. KEROSINE INVENTORY: 

SUBTOTAL UNAVAILABLE INVENTORY OUTSIDE OF 

TANKAGE (SUM OF LINES 5a. b. AND c) 

B. STORAGE CAPACITY ASSIGNED TO KEROSINE: 

1 SHELL CAPACITY OF TANKAGEs 

2 PLUS UNAVAILABLE INVENTORY OUTSIDE OF 
TANKAGE (LINE A 5d. ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

SUBTOTAL UNAVAILABLE 

TANKAGE (SUM OF LI NES 5a, b, A N D  c) 

B. STORAGE CAPACITY ASSIGNED TO KEROSINE: 

1 SHELL CAPACITY OF TANKAGEs 

2 PLUS U NAVAILABLE I NVENTORY OUTS I DE OF 

TANKAGE (L INE A 5d.  ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

AND B 2) 

6 MEMO ITEM U NAVAILABLE STORAGE CAPACITY 
TANK TOPS AND SAFETY A LLOWANCE' 

FOR EXPLANATION OF FOOTNO TES, SEE PA GE E-15. 

• • • Not appttcaole N A -Not avatlaOie 

NEW 

ENGLAND 

3,892 

334 

3,983 

1 2  

MID 

ATLANTIC 

N A  

1 3,0 12  

381 

1 3,290 

329 

626 

SOUTH 

ATLANTIC 

N A  

1 0,497 

448 

1 0,409 

1 . 1 84 

TOTAL 

1 1 ,020 

27,401 

1 , 1 63 

28.564 

27,682 

1 ,525 

a Product tables mclude stocks held at relmenes bulk termmals and by p1petmes but exclude stocks held at natural gas processmg plants 

APPALA· 

CHIAN 

., 

658 

1 ,972 

21 

1 ,857 

2 

PAD I 

TOTAL 

29,373 

1 , 1 84 

29.539 

1 .527 

NATIONAL PETROLEUM COUNCIL 
1979 SURVEY OF PETROLEUM STORAGE CAPACITY 

AND INVENTORY AVAILABILITY IN THE UNITED STATES 

APPALA· 

CHIAN 

u 

471  

1 , 1 27 

1 4  

1 , 1 4 1  

1 . 1 27 

1 6  

5 1  

KEROSINE 
(INCLUDING KEROSINE-TYPE JET FUEL) 

(Thou .. nda of Barrela) 

IN DIANA, 

ILLINOIS, 

KENTUCKY 

5.025 

1 1 .457 

364 

1 2.579 

304 

MINNESOTA, 

WISCONSIN, 
OKLAHOMA, 

N. and 
KANSAS, 

S. DAKOTA 
MISSOURI 

797 1 .470 

2.282 3.926 

1 7  4 1 5  

4,341 

2,281 3.733 

1 35 443 

PAD II 

TOTAL 

7.763 

1 8.792 

8 1 0  

1 9.602 

1 9.720 

898 

TEXAS 

INLAND 

1 ,447 

2,264 

1 1 7  

2.381 

2.380 

3 1 2  

TEXAS 

GULF 

COAST 

4,375 

8,831 

284 

9 , 1 1 5  

9,346 

265 

LOUISIANA 

GULF 

COAST 

2.909 

6,948 

449 

7.397 

6,748 

72 

NORTH 

LOUISIANA, 

ARKANSAS 

2,048 

1 . 1 52 

1 .736 

2,888 

1 . 1 52 

1 ,030 

NEW 

MEXICO 

1 1 1  

235 

231 

PAD Ill 

TOTAL 

1 0,890 

1 9,426 

2.590 

22,01 6  

1 9,857 

1 .680 

784 

PAD IV 

(ROCKY 

MOUNTAIN) 

678 

1 ,4 1 7  

1 51 

1 ,568 

1 ,568 

1 53 

77 

PADS I-IV 
TOTAL 

31 ,036 

69.008 

4 ,735 

73,743 

70.684 

4,258 

3,044 

PAD V 

(WEST 

COAsn 

7,041 

1 4 ,757 

1 68 

1 4 ,925 

1 4, 1 84 

241  

552 

NPC 

TOTAL 

38,077 

83,765 

4,903 

88,668 

84 ,868 

4 ,499 

ADJUSTED 

NPC 

TOTAL 

86, 1 78 

5,044 

91 ,222 

89,523 

4 .746 

3,793 

E - 5 



INVENTORY AND 

STORAGE CAPACITY 

MARCH 31, 1171 
A DISTILLATE FUEL OIL INVENTORY: 

1 TOTAL REPORTED BY DOE 

TANKAGE (SUM OF LINES Sa, b. AND c) 

B. STORAGE CAPACITY ASSIGNED TO DISTILLATE FUEL OIL: 

1 SHELL CAPACITY OF TANKAGEs 

2 PLUS UNAVAILABLE INVENTORY OUTSIDE OF 
TANKAGE (LINE A Sd. ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

B 2) 

6 MEMO ITEM UNAVAILABLE STORAGE CAPACITY 

TANK TOPS AND SAFETY ALLOWANCES 

SEPTEMBER 30, 1871 
A. DISTILLATE FUEL OIL INVENTORY: 

M I NIMUM OPERATING INVE 

ENCE2 (L INE  A 2 LESS LINE A 3) 

NEW 

ENGLAND 

N A  

29.843 

892 

------------------� 
UNAVAILABLE INVENTORY 

d SUBTOTAL UNAVAILABLE INVENTORY OUTSIDE OF 

TANKAGE (SUM OF LINES Sa, b, AND c) 

B. STORAGE CAPACITY ASSIGNED TO DISTILLATE FUEL OIL: 

1 SHELL CAPACITY OF TANKAGEs 

2 PLUS U NAVAILABLE I NVENTORY OUTSIDE OF 

TANKAGE (LINE A Sd ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

(SUM OF LINES B 1 AND B 2) 

I N V ENTORY6 

�-------------------------
D I FFERENCE (LINE B 3 LESS L INE B 4) 

6 M E M O  ITEM U NAVAILABLE STOR A G E  CAPACITY 
TANK TOPS AND SAFETY ALLOWANCES 

FOR EX PLANA T/ON OF FOOTNO TES, SEE PAGE E-15. 

• • 'Not appllcaote N A Not ava•taOte 

MID SOUTH 
TOTAL 

ATLANTIC ATLANTIC 

N A  N A  46.2S6 

7S,4S7 23.2SS 

940 3.006 

78.42S 24 1 29 1 32.861 

1 .076 2.S34 3.729 

2.702 4 449 

a Product tables mclude stocks held at refmenes. bulk termmals and by p1pelmes our exclude stocks neld at natural gas process1ng plants. 

b U S  total data reported to NPC were ad1usted accordmg to oercenrage snown on Line A 2a for the Umted States 

PAD I 
APPALA· 

CHIAN 
TOTAL 

., 

2,71 6  48,972 

224 4.673 

NATIONAL PETROLEUM COUNCIL 
1979 SURVEY OF PETROLEUM STORAGE CAPACITY 

AND INVENTORY AVAILABILITY IN THE UNITED STATES 

APPALA· 

CHIAN 

*2 

1 .889 

S. 1 37 

83 

DISTILLATE FUEL OIL 
(INCLUDING NO. 4 FUEL OIL) 

(Thouunds of Barrels) 

MINNESOTA, 
INDIANA, 

ILLINOIS, 
WISCONSIN, 

N. and 
KENTUCKY 

S. DAKOTA 

24.68S 7 , 1 4 1  

48.S27 1 3 .347 

1 .SS8 372 

OKLAHOMA, 

KANSAS, 

MISSOURI 

--+-- --t--

2 1 8  760 1 ,738 

PAD II 

TOTAL 

47,877 

S.S1 6 

TEXAS 
TEXAS 

GULF 
INLAND 

COAST 

3,044 1 0.S66 

368 1 .224 

r 

PAD Ill 
PAD IV 

PADS I-IV 
PAD V 

LOUISIANA NORTH (ROCKY (WEST ADJU T 0 
GULF LOUISIANA, 

NEW TOTAL TOTAL NPC N PC 
MEXICO 

MOUNTAIN) COASn 
TOTAL 

COAST ARKANSAS TOTAl 

6.206 4.363 487 24,666 4.00S 1 2S .S20 1 2.3S7 1 37,877 

335.882 

1 5.623 

732 1 36 1 8  2 .478 390 1 3.0S7 691 1 3.748 1 S. 7 1 2  

E - 7 



INVENTORY AND 

STORAGE CAPACITY 

MARCH 31 , 1978 
A. CLEAN PRODUCTS INVENTORY: 

TANKAGE (SUM OF LI NES Sa. b. AND c) 

B. STORAGE CAPACITY ASSIGNED TO CLEAN PRODUCTS: 

1 

2 

3 

SHELL CAPACITY OF TANKAGES 

PLUS UNAVAILABLE INVENTORY OUTSIDE OF 
TANKAGE (LINE A Sd, ABOVE) 

SUBTOTAL TOTAL SYSTEM CAPACITY 

SUBTOTAL UNAVAILABLE INVENTORY OUTSIDE OF 

TANKAGE (SUM OF LINES Sa, b, A N D  c) 

8. STORAGE CAPACITY ASSIGNED TO CLEAN PRODUCTS: 

1 SHELL CAPACITY OF TANKAGEs 

2. PLUS: U NAVAILABLE I NVENTORY OUTSIDE O F  

TANKAGE (LINE A Sd. ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

(SUM OF LINES B 1 AND B 2) 

6 M E M O  I T EM. UNAVAILABLE STORAGE CAPACITY 

TANK TOPS AND SAFETY ALLOWANCE8 

FOR EX PLANA T/ON OF FOOTNO TES, SEE PAGE E-15. 

· · "Not appt1cable. N A -Not ava1labte 

NEW 

ENGLAND 

4S 400 

1 . 728 

4S.S88 

5 1 4  

MID 

ATLANTIC 

1 39.947 

4.483 

1 41 .668 

4,356 

6. 1 30 

SOUTH 

ATLANTIC 

77 .080 

8,9S7 

77.273 

8.4 1 6  

TOTAL 

262,427 

1 S, 1 68 

264.S29 

1 3,286 

a Product tables mclude stocks held at retmenes bulk termmals and by ptpelmes but exclude stocks held at natural gas processmg plants 

b U S  total data reported to NPC were adJUSted accordmg to percentage shown on Lme A 2a for the Umted States 

APPALA· 

CHIAN 

., 

1 9.441 

796 

1 9.230 

807 

681 

PAD I 

TOTAL 

281 ,868 

1 S.964 

283,759 

1 4 .093 

1 1 .996 

NATIONAL PETROLEUM COUNCIL 
1979 SURVEY OF PETROLEUM STORAGE CAPACITY 

AND INVENTORY AVAILABILITY IN THE UNITED STATES 

CLEAN PRODUCTS 
(GASOLINE, KEROSINE, AND DISTILLATE FUEL OIL) 

APPALA· 
CHIAN 

u 

1 2.SS2 

674 

1 3. 1 S9 

683 

(Thousands of Barrels) 

INDIANA, 

ILLINOIS, 

KENTUCKY 

1 29.934 

S.61 1 

1 30.579 

S,748 

MINNESOTA, 

WISCONSIN, 
OKLAHOMA, 

N. and 
KANSAS, 

S. DAKOTA 
MISSOURI 

28.603 63.022 

1 .40S 7 089 

28.722 6S.480 

1 .31 2 7.875 

4 , 1 0S 

PAD II 

TOTAL 

234 , 1 1 1  

1 4 .779 

237.940 

1 5.61 8  

TEXAS 

INLAND 

26, 1 26 

2.469 

25.227 

2.697 

TEXAS 

GULF 

COAST 

8S.842 

1 .727 

8S.904 

1 .574 

3.896 

LOUISIANA 

GULF 

COAST 

S1 .4 1 0  

2.61 4 

51 ,729 

2.971 

NORTH 

LOUISIANA, 

ARKANSAS 

1 6 . 1 S9 

8.494 

1 5  464 

8.690 

NEW 

2,080 

77 

2 , 1 1 7  

77  

PAD Ill 

TOTAL 

1 8 1 ,6 1 7  

1 S,381 

1 80.441 

1 6,009 

PAD IV 

(ROCKY 

MOUNTAIN) 

22,91 1 

1 ,4S4 

22,760 

1 ,S7S 

PADS I-IV 
TOTAL 

720.S07 

47,S78 

724,900 

47,295 

36,322 

PAD V 

(WEST 

COASn 

83,436 

1 , 1 30 

82.972 

1 , 1 64 

3,681 

NPC 

TOTAL 

803,943 

48,708 

807,872 

48,4S9 

40,003 

894,653 

53.664 

44,300 

E -9 



INVENTORY AND 

STORAGE CAPACITY 

MARCH 31, 1171 
A. RESIDUAL FUEL OIL INVENTORY: 

SUBTOTAL· UNAVAILABLE 

TANKAGE (SUM OF LINES 5a, b, AND c) 

B. STORAGE CAPACITY ASSIGNED TO RESIDUAL FUEL OIL: 

SHELL CAPACITY OF TANKAGE5 

2 PLUS UNAVAILABLE INVENTORY OUTSIDE OF 
TANKAGE (LINE A 5d. ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

6 MEMO ITEM UNAVAILABLE STORAGE CAPACITY 

TANK TOPS AND SAFETY ALLOWANCE8 

SEPTEMBER 30, 1171 
A. RESIDUAL FUEL OIL INVENTORY: 

1 TOTAL REPORTED BY DOE 

SUBTOTAL UNAVAILABLE 

TANKAGE (SUM OF LINES Sa, b, A N D  c) 

B. STORAGE CAPACITY ASSIGNED TO RESIDUAL FUEL OIL: 

NEW 

ENGLAND 

N A  

9,6 1 6  

3 

257 

N A  

MID 

ATLANTIC 

N A  

34,422 

343 

1 .039 

N A  

SOUTH 

ATLANTIC 

N A  

9.558 

6 

237 

N A  

TOTAL 

28, 1 02 

53.596 

352 

1 .533 

APPALA· 
CHIAN 

�1 

396 

1 .095 

2 

40 

PAD I 
TOTAL 

54,691 

354 

1 ,573 

NATIONAL PETROLEUM COUNCIL 
1979 SURVEY O F  PETROLEUM STORAGE CAPACITY 

AND INVENTORY AVAILABILITY IN T HE  UNITED STATES 

APPALA· 

CHIAN 

�2 

877 

1 1  

RESIDUAL FUEL OIL 
(Thousands of Barrels) 

INDIANA, 

ILLINOIS, 

KENTUCKY 

1 1 .961 

8 

965 

MINNESOTA, 

WISCONSIN, 
OKLAHOMA, 

N. and 
KANSAS, 

S. DAKOTA 
MISSOURI 

1 ,450 3.578 

84 4 

58 1 98 

PAD II 

TOTAL 

1 7,866 

97 

1 .232 

�--1 
__ 

S_H_E_LL 
__ 

C_A_P_A_C_IT_Y 
__ 

O_F_T_A_N __ K_A_G_E_
5 

________________ �--9�·�64�9�-r-3�4�,_1 5�7---r�9�.4�8�9--+-�5�3�.2�9�5-t---1�.0�7�6--t-�54�·�37_1�r---9�2�7--+-_1�0.683 1 .505 

2. PLUS. U NAVAILABLE I NVENTORY OUTSIDE OF 

TANKAGE (L INE A 5d. ABOVE) 

3 SUBTOTAL TOTAL SYSTEM CAPACITY 

(SUM OF LINES B 1 AND B 2) 

6 M E M O  I T EM: UNAVAILABLE STORAGE CAPACITY 
TANK TOPS AND SAFETY A LLOWANCE' 

FOR EXPLANA TION OF FOOTNO TES, SEE PAGE E-15  

· · ·Not applicable. N A -Not ava1lable 

3 345 6 354 

a Product tables mclude stocks held at refmenes bulk termmals and by p1pelmes but exclude stocks held at natural gas processmg plants 

b U S  total data reported to NPC were adJUSted accordmg 10 percentage shOwn on Lme A 2a lor the Umted Stales 

2 356 

TEXAS 

INLAND 

586 

0 

30 

587 

TEXAS 

GULF 

COAST 

1 2 ,734 

28 

548 

1 3.61 8  

LOUISIANA 

GULF 

COAST 

5,201 

8,071 

38 

409 

8 . 1 2 1  

4 1 0  

NORTH 

LOUISIANA, 

ARKANSAS 

433 

655 

45 

736 

53 

NEW 

MEXICO 

401 

445 

1 0  

445 

PAD I l l  

TOTAL 

1 2,390 

22,491 

68 

1 ,042 

23,507 

PAD IV 

(ROCKY 

MOUNTAIN) 

685 

2,5 1 2  

2 

1 21 

2.448 

1 28 

PADS I-IV 
TOTAL 

48,976 

97,560 

523 

3.968 

97,3 1 4  

3.786 

PAD V 

(WEST 

COAsn 

1 3,21 1 

24,093 

68 

775 

24.081 

81 1 

NPC 

TOTAL 

62, 1 87 

1 2 1 ,653 

589 

4,743 

4 .597 

AOJU T D 
NPC 

TOTAL 

6.065 

6. 1 46 

E- l l  



NATIONAL PETROLEU M  C O U N C I L  

1 979 SU R V EY O F  PETROLEUM STORAGE CAPACITY 

AND I N V ENTORY AVA I LABILITY I N  THE U N ITED STATES 

ESTIMATED M I N I M U M  A N D  MAXI M U M  OPERATI N G  I NVENTO R I ES 

FOR T H E  ENTI R E  U.S. PETRO L E U M  I N D U STRY 

(M illions of Barrels) 

MIN IMUM MAXIMUM 

C R U D E  OIL:  

HIGH EST ESTIMATE 

LOWEST ESTIMATE 

AVERAGE 

NO. OF COS. REPORTING 

GASOLINE ( M OTOR AND AVIATION):  

HIGHEST ESTIMATE 

LOWEST ESTIMATE 

AVERAGE 

N O .  OF COS REPORTING 

KEROSINE, INCLUDES KERO-TYPE 
JET FU EL: 

H IGHEST ESTIMATE 

LOWEST ESTIMATE 

AVERAGE 

NO. O F  COS. REPORTING 

DISTI LLATE FUEL OIL, INCL.  
NO. 4 FUEL O I L: 

HIG HEST ESTIMATE 

LOWEST ESTIMATE 

AVERAGE 

NO. OF COS. REPORTING 

RESIDUAL FUEL O I L: 

HIGH EST ESTIMATE 

LOWEST ESTIMATE 

AVERAGE 

NO. O F  COS. REPORTING 

MARCH 31 ,  1 978 

PADS 
I-IV 

. .  

. . . . . 

. . . .  . . . . . 
. .  

: 

245 

2 1 5  

230 

2 

33 

25 

29 

5 

1 24 

1 1 0  

1 1 6  

5 

60 

45 

50 

5 

PAD 
v 

. .  . . . . .  
. . . . . . .  
. . 
: 

30 

20 

25 

2 

7 

5 

6 

5 

1 1  

1 0  

1 0  

5 

1 2  

1 0  

1 0  

5 

: 
. . 

. .  

u.s. 
TOTAL 

. . 

: 

275 

2 1 0  

241 

3 

40 

30 

35 

7 

1 35 

1 1 5  

1 23 

7 

70 

55 

61 

7 

: 

. .  

. . 

SEPTEMBER 30, 1 978 

PADS PAD u.s. 
I-IV v TOTAL 

250 50 3 1 3 

230 40 275 

240 48 292 

4 4 7 

1 95 25 220 

1 85 22 207 

188 24 212 

5 5 7 

42 8 50 

35 5 37 

39 6 42 

2 2 3 

220 20 240 

200 1 0  1 25 

21 0 15  1 92 

2 2 3 

80 1 5  95 

60 1 0  70 

70 1 3  78 

2 2 3 

NO TE: The sum of PADs I-IV and PAD V does not equal U.S. Total since some companies reported for U.S. only. 

E- 13 

MARCH 31 , 1 978 

PADS 
I-IV 

. . .  

. . . . 

245 

260 

250 

4 

42 

42 

42 

1 

256 

256 

256 

1 

8 1  

8 1  

81 

1 

. . 

PAD 
v 

. . 

35 

32 

34 

4 

8 

8 

8 

1 

1 5  

1 5  

1 5  

1 

1 6  

1 6  

1 6  

1 

u.s. 
TOTAL 

: 

: 

367 

278 

300 

5 

78 

50 

64 

2 

301 

271 

286 

2 

1 27 

97 

1 1 2  

2 

SEPTEMBER 30, 1 978 

PADS PAD u.s. 
I-IV v TOTAL 

320 80 406 

287 65 354 

305 70 381 

4 4 5 

245 33 360 

245 33 278 

245 33 319 

1 1 2 

50 1 0  77 

41 8 50 

46 9 58 

4 4 5 

260 20 3 1 9  

256 1 5  271 

259 1 6  284 

4 4 5 

85 25 1 27 

8 1  1 6  9 7  

84 1 9  107 

4 4 5 



N ATIO NAL PETRO LEUM CO U N C IL 
1 979 S U RVEY OF PETROLEUM STO RAG E CAPACITY 

A N D  I NVENTORY AVAILABILITY IN T H E  U N ITED STATES 

TAN KAGE U N D ER CO N STRUCTION 
AS OF SEPTEM BER 30, 1 978 

(Thousands of Barrels) 

REFI NING AND CRUDE DISTI LLATE 
PAD DISTRICTS OIL GASOLINE KEROSINE FUEL OIL  

EAST COAST: 

N EW E N G LA N D  0 0 0 0 

M I D - ATLANTIC 465 400 0 388 

SOUTH ATLANTIC 0 1 60 50 1 30 

TOTAL 465 560 50 51 8 

APPALACH IAN N O .  1 1 30 0 35 243 

TOTAL PAD I 595 560 85 761 

APPALACH IAN NO. 2 0 0 0 0 

I N D IANA, I LL I N O I S ,  K E N TUCKY 1 ' 1 1 0 570 0 1 , 1 46 

M I N N ESOTA, WISCO N S I N ,  N .  and S. DAKOTA 0 1 95 0 0 

OKLAHOMA, KANSAS, M ISSO U R I  670 1 30 0 0 

TOTAL PAD I I  1 ,780 895 0 1 , 1 46 

TEXAS I N LA N D  240 1 1 4  0 0 

TEXAS G U LF COAST 4 ,970 603 1 20 5 

LOU I SIANA G U LF COAST 2 , 1 45 2,473 1 1 5 1 ,21 3 

NORTH LOU I S IANA, AR KAN SAS 30 80 0 0 

N EW M EX I CO 1 58 0 0 0 

TOTAL PAD I l l  7 ,543 3 ,269 235 1 ,2 1 8 

PAD IV,  ROCKY MOU N TA I N  7 5  229 0 45 

T OTAL PADS I-IV 9,993 4 ,953 320 3 , 1 70 

PAD V, WEST COAST 1 ,8 1 8  250 20 0 

TOTAL U .S .  1 1  , 8 1 1 5 ,203 340 3 , 1 70 

E - 1 4  

RESIDUAL 
FUEL OIL  

0 

0 

0 

0 

0 

0 

0 

1 00 

0 

0 

1 00 

0 

200 

1 95 

0 

0 

395 

1 56 

651  

1 93 

844 



FOOTNOTES 

1 .  I nc l ud e s  but is  not l imi ted to compl e te ly unava i l able i nven to r
i e s . Th i s  i s  the i nven tory l evel be low wh i ch ope r a t ing prob
l ems and s ho r t ages would beg in to appe ar in the sys t em .  For 
exampl e ,  t h i s  i n c l ud e s  i nven tory req u i red to mee t  m i n imum p ipe
l i ne tende r s , s upply ba tch operat ion s , mee t  cus tome r requ i re
men t s , e tc .  

2 .  A pos i t ive d i f ference would ind i c a te that  there wa s o i l  i n  
s torage above t h a t  ne eded t o  mee t  min imum ope r a t i ng requ i r e
ments . A neg a t ive d i f f e rence would ind i c a te that  i nve n to r i e s  
were b e l ow t h e  min imum l evel , and henc e , ope r a t i ng probl ems 
were occur r i ng . 

3. I nc l ud e s  a l l  unava i l able quan t i t i e s  i n  trans i t  by t ruck , tank 
car , barge , or tanker from dome s t ic sources o n ly . 

4 .  Inc l ud e s  quant i t ie s  s e t  as ide as pl ant f ue l  or p i pe l ine pr ime 
mover f u e l . A l so includes  crude o i l  wh i c h  mu s t  be held  for 
blocked operat ions or for blend i ng wi th other c r ud e  o i l s for 
norma l proce s s i ng .  I t  may also inc l ud e  that  po r t ion o f  un
b lended f i n i shed o i ls wh ich would be l e f t  over we re the d i f fe r
ent components blended as far as po s s ib l e  i n  accordance wi th 
e x i s t i ng fo rmul a s . 

5 .  I nc l udes c apac i ty o f  swing tankage . Howeve r ,  s w i ng tankage i s  
i nc luded i n  only one produc t o r  crude o i l  c at eg ory for each 
date . 

6 .  The max imum quan t i ty tha t can be s tored i n  the a s s igned tank age 
wh i l e s t i l l  ma i n ta in ing a workabl e  operat i ng s y s t em .  

7 .  I n  add i t ion to the un ava i l able capac i ty ,  t h i s  d i f ference 
inc l udes the operat i ng space needed to ma i n t a i n  a wo rkabl e 
ope rat ing sys tem . For exampl e ,  t h i s  inc l ud e s  space needed a t  
var i ous pl aces throughou t the sys tem t o  rece ive b a t c h  de l ive r
ies  from p i pe l i ne s  and tanke r s , to hold produc t un t i l  a cus to
mer can make a l i f t i ng ,  e tc .  

8 .  The por t ion o f  the she l l  capac i ty at the top o f  the tank tha t 
i s  not u t i l i zed for o i l  s torage . Th i s  i n c l ud e s  the s a f e ty 
al l owance wh i ch i s  need ed to protect pe r sonn e l  and proper ty 
from damage that could r e s u l t  from thermal expans ion and/or 
over f i l l i ng the tanks . 

E - 1 5  



AP PEND I X  F 

GLOS SARY 

av i a t i o n  g a sol i n e  - - a l l  spec i a l g r ad e s  o f  g a s o l i n e  f or u s e  in av i 
a t i o n  r e c i proc a t i ng eng i ne s , a s  g iv e n  i n  ASTM Sp e c i f i c a t ion 
D 9 1 0 .  Inc l ud e s  a l l  r e f i nery prod uc t s  w i th i n t h e  g a sol i n e  
r ang e t h a t  a r e  t o  b e  marke ted s t r a i g h t  o r  i n  b le n d s  a s  av i
a t i o n  g a so l i n e  w i tho u t  f ur t he r  proc e s s i n g ;  i . e . , any r e f i n
ery ope r a t i o n  ex c e p t  mechan i c a l  b l end i n g . Al so i nc l ud e s  
f i n i s h ed c ompone n t s  i n  t h e  g a so l i n e  r a ng e  wh i c h  w i l l  b e  u s ed 
for b l end ing or compo und ing i n to av i a t i o n  g as o l i n e . 

b ar r e l  - - the s t and ard un i t  o f  m e a s ur em e n t  o f  l iq u i d s i n  t h e  
p e t r o l e um i nd u s try , c o n t a i n i n g  4 2  u . s .  s t a nd a r d  g a l l on s  a t  
6 0 ° F . 

b as i c s e d imen t and w a te r  ( B S & W )  - - b o t toms , s e d imen t , a nd w a t e r  
t h a t  c o l l ec t a t  the b o t tom o f  s to r ag e  t a nk s . 

b u lk p l an t s  -- noncons umer f ac i l i t i e s  u s ed f o r  s to r ag e  a nd/or ma r
ke t i ng o f  pe tro l e um prod uc ts wh i c h  h av e  t o t a l  s to r ag e c ap ac
i t y  o f  l e s s  t h a n  5 0 , 0 0 0  b ar r e l s  a n d  r e c e i v e  p e trol e um p r o d 
uc t by t ank c ar or t ank t r uck . 

b ul k  t e rm i n a l s  - - non c o n s umer f ac i l i t i e s  u s e d  f o r  s torag e a nd/or 
mar ke t i ng of pe tro l e um prod uc t s  wh i c h  h av e  to t a l  s tor ag e  
c apac i ty o f  5 0 , 0 0 0  b ar r e l s  or mor e or r e c e i v e  t h e i r  pe tro
l e um prod uc t s  b y  b a rg e , t anker , or p i p e l i ne . 

c l ean prod uc t s - - g a sol i n e  ( mo tor and av i a t i o n ) ,  k e r o s i ne , j e t 
f ue l ,  and d i s t i l l ate f ue l  o i l . 

" comp l e te ly u n av a i l ab l e "  i n v e n tory - - a t e rm g e n e r a l ly u s e d  i n  the 
pe t r o l e um i nd u s tr y ; i nc l ud e s  i nv e n tory in t a n k  b o t toms , 
p i pe l ine s , r e f i nery p i pe l i n e s  and ope r a t i ng e q u i pm e n t ,  q ua n
t i t i e s  s e t a s i d e  a s  p l a n t  f ue l  or p i pe l i n e  pr ime mov e r  f ue l , 
and o i l  i n  t r a n s i t  b y  t r uc k , t ank c ar ,  b ar g e ,  a nd t a nke r 
f r om d ome s t ic sourc e s . " Compl e te l y  u n av a i l ab l e "  i nv e n tor y 
a l so i nc l ud e s c r ud e  o i l  wh i c h  m u s t  b e  h e l d  f o r  b locked oper
a t ions or for b l e nd i ng w i th o th e r  c r ud e  o i l s  f or normal pr o
c e s s i ng . Th ey may a l so i nc l ud e  th a t  po r t i o n  o f  u nb l e n d ed 
f i n i s h e d  o i l s  wh ic h wo u l d  b e  l e f t  ov e r  i f  t h e  d i f f e r e n t  com
po n e n t s  w e r e  b l e nd ed as f ar a s  po s s ib l e i n  a c c ord a n c e  w i th 
ex i s t i ng formu l a s . Accord i ng ly , the to t al q u a n t i ty of u n
f i n i s hed o i l s  s ho u l d  no t b e  cons i d er e d  u n av a i l ab l e b u t  o n l y  
t h a t  wh i c h  wo u l d  b e  l e f t  ove r  a f te r  b l e nd i ng a s  f ar a s  po s 
s ib l e to spec i f i c a t i o n s . 

c r ud e o i l  - - t e c h n i c al ly d e f i ne d  as a m i x t ur e  o f  h yd rocarb o n s  t h a t  
ex i s t s  i n  n a t ur a l  und e rgro und r e s e rvo i r s  a nd r ema i n s  l i q u i d  
a t  a tmosph e r i c  pr e s s ur e  a f te r  p a s s i ng t h r o ug h  s ur f a c e  s e p
ar a t i ng f ac i l i t i e s . Cr ud e o i l  i s  s t a t i s t i c a l ly d e f i n ed t o  
i nc l ud e  a l so l e a s e  c ond e n s a t e  ( s ee d e f i n i t i o n ) and sma l l  

F - 1  



amounts o f  nonhyd rocarbons prod uced w i th the o i l .  Topped 
crude o i l ,  u n f i n i shed o i l s , and natural g a s  l iq u i d s  prod uced 
a t  natural gas  process i ng plants and m i xed w i th c r ud e  o i l  
are e x c l uded . 

d i s t i l l ate ( genera l ) -- a general c l a s s i f i c a t ion for one o f  the 
pe troleum frac t ions wh ich , wh en prod uced in convent ional 
d i s t i l l a t ion ope rat ion s , has a bo i l i ng range o f  f rom 1 0  pe r
cent po i n t  a t  3 0 0 ° F to 9 0  percent po i n t  a t  6 7 5 ° F . I n c l uded 
are prod u c t s  known a s  No . l and No . 2 h ea t i ng o i l  con form i ng 
to ASTM Spec i f i cat ion 0 3 9 6  and d ie s e l  f u e l  conform i ng to 
ASTM Spec i f icat ion 09 7 5  for No . l-0 and No . 2 - 0 . 

d i s t i l l a t e  ( No .  4 f ue l  o i l )  -- a f ue l  o i l  for commerc i a l  burner i n
s ta l l a t ions not equ ipped w i th prehe a t i ng f ac i l i t i e s . Ex ten
s ively u s ed i n  i n d u s t r i a l  plants . Th i s  g rade i s  a b le nd o f  
d i s t i l l ate f ue l  o i l  and res idual f u e l  o i l  s tocks wh i ch con
forms to ASTM Spec i f icat ion 0 3 9 6  or Federal Spec i f i ca t io n  
VV-F- 8 1 5 C  for th i s  g rade . Ha s k i nemat i c  v i scos i t i e s  o f  be
twee n 5 . 8  and 2 6 . 4  percent at l 0 0 ° F . 

gasol i n e  -- re fers to bot h  mo tor gasol i ne and av i a t ion gasol ine . 

i n- tran s i t  i nventory -- i nventory that i s  be i ng transported be tween 
dome s t i c  s torag e locations at a g iven po i n t  i n  t ime . 

i nventor i e s  - - for purposes o f  th i s  s tudy , i nventor i e s  i n c l ude 
l iqu i d  barre l s  o f  crude o i l  and certa i n  re f i ned pe tro l e um 
prod u c t s  i n  the c u s tody o f  a re sponde n t  and w i th i n  the 
cus toms t e r r i tory o f  the Un i ted States that are s tored i n  
re f i n e r i e s  or bulk term i na l s , m a i n ta i ned i n  p i pe l i n e s  or 
ope ra t i ng equ i pmen t ,  or in tran s i t  by wa ter or ove rl and . 

keros i ne ( no n- av i a t ion us e )  a petroleum d i s t i l l ate i n  the 
3 0 0 - 5 5 0 ° F  b o i l i ng range and genera l ly hav i ng a f l a s h  po i n t  
o f  h igher than l 0 0 ° F  by ASTM Me thod 05 6 ,  a g rav i ty range o f  
f rom 4 0 °  t o  4 6 °API , and a burn i ng po i n t  i n  the range o f  
l 5 0 ° F  to l 7 5 ° F .  I t  i s  a c l e a n  burn i ng prod u c t  s u i table for 
use as an i l l um i nant whe n  burned in w i ck l amps . I n c l udes 
grades o f  keros i ne cal led " range o i l "  hav i ng prope r t ie s 
s im i lar to No . l f ue l  o i l , but  w i th a g rav i ty o f  about 
4 3 °AP I and an e nd po i n t  o f  6 2 5 ° F .  Used in space heaters , 
cook s toves , and wa ter heaters . 

kero s i ne j e t f ue l  ( J e t  A )  -- a qua l i ty ke ro s i ne prod u c t  w i th an 
average g rav i ty of 4 0 . 7 °AP I ,  a 10  percen t  d i s t i l l a t ion tem
perature o f  4 0 0 ° F , and an end po i n t  o f  5 5 0 ° F covered by ASTM 
Spec i f i c a t ion Dl 6 5 5  and M i l i tary Spec i f i c a t ion M I L-T- 5 6 2 4 J  
( Gr ad e  J P- 5 ) .  Us ed pr imar i ly a s  f ue l  for comme rc i a l  turbo
j e t  and t urboprop a i rcra f t  e ng i ne s . A r e l a t ively low f ree z 
i ng po i n t  d i s t i l l ate o f  the keros i ne type . 
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l e a s e  cond e n s a t e  ( i nc l ud ed i n  c r u d e  o i l  s t a t i s t i c s ) - - a n a t ur a l  
g a s  l i qu i d  r e c ov e red f rom g a s  we l l  g a s  ( a s so c i a t e d  a nd no n
a s s o c i a t e d ) i n  l e a s e  s e pa ra t o r s  or f i e l d  f a c i l i t i e s . Le a s e  
cond e n s a t e  cons i s t s  pr ima r i ly o f  pe n t a n e s  and h e av i e r  h yd r o
c arbon s . Vo l um e s  a r e  repo r t e d  i n  t e rms o f  b a r re l s  o f  4 2  
U . S .  g a l l o n s , a t  a tmo s ph e r i c pre s s u r e , a n d  c o r rec t ed t o  
6 0 ° F . 

l e a s e  s tocks - - c r ud e  o i l  s tocks h e l d  by c r ud e  o i l  prod u c e r s  o n  
prod uc i ng prope r t i e s . 

max imum ope r a t i ng i nv e n tory - - the max imum q u a n t i ty t h a t  co u l d  be 
s to re d  in the a s s i g ne d  tankage ( p l u s  i nv e n to r i e s  m a i n ta i ned 
o u t s i d e  of s torage f a c i l i t ie s ) wh i l e s t i l l  ma i n t a i n i n g  a 
wo rk a b l e  ope ra t i ng sys tem b u t  i n  a d d i t i o n  t o  t h a t  requ i red 
f o r  no rma l ope ra t i on s . 

m i n imum ope r a t i ng i nv e n tory - - the i nv e n tory l e v e l  b e low wh i c h  
ope r a t i ng prob l ems a n d  s ho r t ag e s  wo u l d  b e g i n  t o  appe a r  i n  a 
d e f i ned d i s t r i b u t i o n  s y s tem . I nc l ud e s " comp l e t e l y  u n av a i l 
ab l e "  i nv e n tory a s  we l l  a s  i nv entory r e q u i re d  t o  m a i n t a i n  
norm a l  o pe r a t i on s ; d oe s  no t i nc l ud e  s e a s o n a l  i nv e n tory . 

mo tor g a so l i n e  - - a comp l e x  m i x t u re o f  r e l a t ive l y  v o l a t i l e h y d r o
c ar bons , w i th or w i tho u t  sma l l  qua n t i t i e s  o f  add i t iv es , 
wh i c h  have b e e n  b l e nd ed to f o rm a f ue l  s u i t a b l e  f o r  u s e  i n  
spark i g n i t i o n  e ng i ne s . I n c l u d e s  a l l  r e f i ne ry prod u c t s  
l i s t ed i n  ASTM Spec i f i c a t ion D 4 3 9 ,  Fed e r a l  S p e c i f i c a t i o n  
VV-G- 7 6 6 , and t h o s e  t o  be marke ted a s  motor g a s o l i n e  w i tho u t  
f ur t h e r  proce s s i n g ; i . e . , a n y  re f i ne ry o pe r a t i o n  e x ce p t  
mech a n i c a l  b l end i ng . Al so i n c l ud e s  f i n i s h e d  compo ne n t s  i n  
the g a so l i n e  range wh i c h  w i l l  b e  u s ed f o r  b l e nd i n g  o r  corn
pound ing i n to f i n i s h e d  g a sol i n e . 

Pe tro l e um Ad mi n i s t r a t i o n  for De f e n s e  ( PAD ) d i s t r i c ts - - a g eog raph
ic agg reg a t i o n  of th e 5 0  s t a t e s  a nd the D i s t r i c t  o f  Col umb i a  
i n to f iv e  d i s t r i c t s or ig i n a l ly d e s i g ne d  by t h e  Pe t r o l e um 
Adm i n i s tr a t i o n  f o r  De f e n s e  i n  1 9 5 0  f o r  p u r po s e s  o f  adm i n i s
t ra t ion . 

p i p e l i ne f i l l  - - i nv e n tory l oc a te d  be twe e n  t h e  s h i pp i ng and r e c e i v
i ng tanks o n  a p i p e l i n e  s y s tem . 

p i pe l i ne ope r a t i o n s  - - i n  the c o n t e x t  o f  Que s t i o n n a i r e  1 ,  r e f e r s  to 
e i t h e r  c r ud e  o i l  i nv e n to ry i n  t r unkl ine s and t h e i r  t e rm i na l s  
o r  s torage a s s i g n e d  to c r ud e  o i l  a t  p i pe l i ne o r  b u l k  t e rm i 
n al s . 

p r imary d i s t r i b u t i on s y s t em - - s e e  Appe nd i x  C .  

r e f i n e ry ope r a t io n s  - - i n  the contex t o f  Qu e s t i o nn a i re l ,  r e f e r s  to 
e i th e r  c r ud e  o i l  i nv e n tory or s to r a g e  c a pa c i ty a s s i g ned t o  
c r u d e  o i l  w i t h i n  r e f i ne r i e s . 
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r e f i n i ng d i s t r i c t s ( B u r e a u  o f  M i ne s ) - - a g eo g raph i c  a g g r eg a t i o n  o f  
t h e  5 0  s ta t e s  and the D i s t r i c t  o f  Col umb i a  i n t o  1 5  d i s t r i c t s  
f o r  s t a t i s t i c a l  p u r po se s . 

r e s i d u a l  f u e l  - - t opped c rud e o f  r e f i nery o pe r a t i o n s . I n c l ud e s  
No . 5 a n d  No . 6 f u e l  o i l s  a s  d e f i n e d  i n  ASTM S p e c i f i c a t io n  
D 3 9 6  a n d  F e d e r a l  Spec i f i c a t ion VV-F- 8 1 5 C ; h eavy d i e s e l  o i l  
a s  g iv e n  i n  ASTM Spec i f i c a t i o n  D9 7 5  f o r  No . 4 -D ;  Navy 
S p e c i a l  f u e l  o i l  in M i l i tary S p e c i f i c a t i o n  M I L  8 9 5 E , i nc l u
d i ng Ame ndme n t  2 ;  and Bunke r C f u e l  o i l . 

s e a so n a l  i nv e n tory - - i nv e n tory t h a t  i s  not immed i a t e l y  n e e d e d  to 
s uppo r t  c u r r e n t  d emand l eve l s , b u t  i s  m a i n t a i n e d  i n  a n t i c i 
pa t io n  o f  h i g h e r  ( s e a sona l ) d emand l e ve l s  t h a t  c a n no t  b e  me t 
f rom t h e n- c u r r e n t  manu f a c t ur i ng or t r an s p o r t a t i o n  c apab i l i
t i e s . S e a so n a l  i nv e n tor i e s  n e e d  no t be s to r e d  i n  s w i n g  
t ankag e .  

s e condary d i s tr i b u t i o n  s y s tems - - s ee Appe nd i x  C .  

s he l l  c a pa c i ty o f  t a nk a g e  - - the d e s i g n  c a pa c i ty o f  t h e  t ank . 

s tocks - - s ee d e f i n i t i o n  o f  i nvento r i e s . 

s w i ng t a nkag e- - t ankag e tha t i s  u s e d  to s to r e  d i f f e r e n t  prod u c t s  a t  
d i f f e r e n t  t ime s o f  the year d e pe nd i ng upon t h e i r  s e a sona l 
d emand l e v e l s . 

t ank b o t t oms - - i nv e n to ry tha t f a l l s  be l ow t h e  normal s u c t i o n  l i ne 
of t h e  t a nk . For f l oa t i ng roo f t a nk s , t h e  amo u n t  requ i re d  
t o  k e e p  t h e  l e g s  o f  the roof f rom t o u c h i ng t h e  t a nk bot tom . 
The i nv e n tory i n  tank bot toms ( i nc l ud i n g  B S & W ) i s  u nav a i l 
a b l e . 

t a nk tops - - t op po r t i o n . o f  a tank t h a t  i s  n o t  a v a i l ab l e  to s tore 
i nv e n tory but is requ i red f o r  d e s i g n  o r  s a f e ty cons i d e r a
t i o n s ; e . g . ,  to a l l ow f o r  t h e rm a l  e x p an s i o n . 

t ankag e u n d e r  cons truc t i o n  - - s to r a g e  f o r  wh i c h  s t e e l  e r e c t i on h a s  
c omme n c e d . 

to t a l  s y s t em c a pa c i t y  - - the s um o f  tank s h e l l  c a p a c i ty ,  e a r t h e n/ 
conc r e t e  r e s e rv o i r s , s l a te p i t  s to r ag e ,  a nd u n av a i l ab l e  
i nv e n tory o u t s i d e  o f  ta nkag e ( d e f i ne d  a s  p i p e l i n e  f i l l , 
i nv e n to ry i n  re f i nery l i nes , opera t i ng equ i pm en t , and i n
t r a n s i t  f rom dome s t i c  source s ) .  I n  t h e  c a s e  o f  c r ud e  o i l  
i nv e ntor i e s , produc e r s • l e a s e  t a nkag e i s  a l so i n c l ud e d  i n  
to t a l  s y s t em capac i ty . 

un f i n i s h e d  o i l s  - - m i x t ure or comb i n a t i o n  o f  pe t ro l e um o i l s  or any 
compon e n t s  t h e r e o f  wh i c h  a r e  to be f u r th e r  proc e s s e d . 
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