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NATIONAL PETROLEUM COUNCIL 
1625 K Street, N.W., Washington, D.C. 20006 (202) 393-6100 

The Honorable 
James D. Watkins 
Secretary of Energy 
Washington, D.C. 20585 

My dear Mr. Secretary: 

April 18, 1989 

I am pleased to transmit herewith the National Petroleum Council's five-volume 
report, entitled Petroleum Storage & Transportation. The principal conclusi on of the 
Council is that the complex but flexible o il and natural gas supply and distribution network 
can be expected to continue to meet the nation's oil and gas needs under a wide range of 
conditions. This report is in response to a request fro m the Secretary of Energy to update 
the Council's 1979 and 1984 studies on these subjects. The Council's earlier work is ex­
panded to include a volume on the dynami cs of the nation's oil and gas supply and distribu­
tion systems. This new volume includes an analysis, as requested, of " •.• the capabilities of 
distribution networks to move products ••• during periods of stress." 

It is important to point out that even under typical conditions, the system responds 
to a constant stream of minor stresses such as refinery down-time, missed pipeline deliv­
eries, unexpected changes in weather, swings in sales and the like. Occasi onally, the system 
is faced with more serious stress conditions. A degree of stress is normal in the industry 
but few stress situati ons result in serious supply problems. In fact, the consumer rarely 
feels the impact. Industr y reactions to stress situations of all magnitudes are the aggregate 
result of thousands of independent, competing company decisions and reflect classic supply­
and-demand economi cs. Strained supply results in higher prices, and the higher prices call 
out incremental supply from a variety of sources that might otherwise not be attractive. 
Incremental oil and gas supply can come from storage, peak-shaving, imports, or increased 
refinery pro duction. Higher prices also make it economic to move product from adjacent 
areas or to swit ch to alternative fuels, effectively rebalancing supply and demand. The 
flexibility and interconnecti ons of the system allow very prompt response to mo st stress 
situations. 

As part of this analysis, the Council constructed several hypothetical stress situations. 
The most difficult of these cases for the system to resolve turned out to be the disrupti on 
of deliveries of oil fro m the Trans-Alaska Pipeline System (TAPS) to markets in the Lower-
48 States. This hypothetical case was paralleled in many ways following the grounding of 
the Exxon Valdez in Prince Willi am Sound on March 24, 1989. For almost two weeks, ship­
ments of oil from Alaska were disrupted. This unfortunate, real-world situation strongly 
validated the conclusions contained in this report. The system worked and consumers 
received an uninterrupted supply of products. 

While national attention was focused on the tragic events in Prince Willi am Sound, 
petroleum suppliers, parti cularly those on the West Coast, immediately began rebalancing 
their systems with crude o il and refined products from invento ries, as well as shipments 
from other parts of the nation and overseas. These rebalancing actions are continuing,even 

An Advisory Co'mmittee to the Secretary of Energy 



The Honorable 
James D. Watkins 
April 18, 1989 
Page Two 

today as the system works toward an equilibrium state. Temporary changes in normal spot 
price differentials between the West Coast and other markets proved to be a necessary 
and effective mechanism for avoiding shortages by attracting, at added cost, incremental 
supplies from alternative sources. However, it is worth noting that prices to the consumer 
were much less affected than spot prices within the petroleum industry. 

When the disruption occurred, the supply situation was already tight on the West 
Coast, with product prices rising and inventories falling, particularly for gasoline. There 
were a number of factors that contributed to this situation including several refineries 
undergoing planned maintenance and unplanned shutdowns, the beginning of peak driving 
season, seasonal reduction in gasoline vapor pressure (RVP), and continued strong demand. 
These factors as well as major increases in world crude oil prices, which had not yet been 
fully reflected in product prices, were exerting substantial upward pressure on product 
prices. 

It is also important to note that perceptions are as important as facts in major stress 
situations. U ncertainty about the scope and duration of the TAPS disruption probably 
caused a stronger industry response than was warranted by the actual loss of Alaskan North 
Slope production. However, the consumer's perception that gasoline supplies were plentiful, 
despite increasing retail prices, reduced potential demand pressures on the supply system. 

Based on our analysis of the hypothetical case and confirmed by the events of the 
last few weeks, the NPC concludes that the shutdown of TAPS for a prolonged period would 
be difficult at present and substantially more so in 1992. Nevertheless, the NPC believes 
that the system could cover such a loss, maintaining necessary supplies to consumers. The 
public would be affected by higher prices for a time and the inconvenience of scattered 
runouts, particularly in 1992, at terminals and service stations for a brief period. Fast, 
decisive action by the industry is required in a stress situation of this magnitude. Coopera­
tion of governments at every level is essential to the resolution of the problem. 

In conclusion, Mr. Secretary, it is the Council's privilege and pleasure to provide you 
this report that details the complexity and flexibility of the U.S. oil and gas supply and 
distribution systems. We believe that this flexibility, driven by the clear signals of the 
marketplace and protected against catastrophic events by the Strategic Petroleum Reserve, 
provides the American consumer with a very high level of assurance that essential supplies 
will continue to be available. 

Enclosure 

Respectfully submitted, 

Edwin L. Cox 
Chairman 
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INTRODUCTION 

In February 1 987. the Secretary of Energy requested the National Petroleum Council 
(NPC) to determine the capacities of the nation's petroleum and gas storage and 
transportation facUlties as part of the federal govemment's overall review of emergency 
preparedness planning. The Council has conducted similar studies at the request of the 
federal govemment since 1 948 . The most recent reports are the 1 979 report entitled 
Petroleum Storage and Transportation Capacities and the 1 984 report entitled Petroleum 
Inventories and Storage Capacity. In addition to updating the 1 979 and 1 984 reports, the 
NPC was requested to place more emphasis on describing the dynamics and 
interrelationships of the petroleum and natural gas delivery systems. Specifically, the 
Secretary requested that: 

Emphasis should be given to the re-examination of minimum operating 
inventory levels, the location of storage facilities, and availability of 
inventories in relation to local demand, and the capabilities of distribution 
networks to move products from refining centers to their point of 
consumption particularly during periods of stress. 

(See Appendix A for the complete text of the Secretary's request letter and a description of the 
National Petroleum Council.) 

To respond to the Secretary's request, the NPC established the Committee on Petroleum 
Storage & Transportation, chaired by William E. Swales. Vice Chairman - Energy, USX 
Corporation. The Honorable H. A. Merklein, Administrator of the Energy Information 
Administration, served as Govemment Cochairman of the Committee. To assist the 
committee, a Coordinating Subcommittee was formed. This Subcommittee was chaired by 
Riad N. Yammine, President of Emro Marketing Company, a subsidiary of Marathon Oil 
Company. Jimmie L. Petersen, Director of the Office of Oil and Gas, Energy Information 
Administration, served as Government Cochairman of the Subcommittee. In addition, four 
task groups were formed to assist in specific areas of the study. (Rosters of the study groups 
are contained in Appendix B.) 

Over 100 experts, representing a broad diversity of views, from various segments of the 
energy industry served on the various study groups. These participants, in tum, were 
supported by numerous individuals within their organizations. The Council also 
acknowledges the considerable time and effort of over 1 ,000 companies in the U.S. storage 
and transportation industry who responded to the various surveys conducted during the 
course of this study. 

The results of the NPC study are presented in this comprehensive report, Petroleum 
Storage & Transportation, which is being issued in five volumes: 

• Volume I -- Executive Summary 

• Volume II -- System Dynamics 

• Volume III-- Natural Gas Transportation 

• Volume IV-- Petroleum Inventories and Storage 

• Volume V --Petroleum Liquids Transportation. 

In addition, detailed profiles of the companies that participated in the natural gas 
transportation and petroleum pipeline surveys are available from the NPC. 

This Executive Summary volume presents the study's principal conclusions, a brief 
description of the oil and natural gas distribution system, and summaries of the detailed 
volumes. 
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CONCLUSIONS 

In this report, the National Petroleum Council has evaluated the past performance and 
future potential of the nation's oil and gas storage and transportation systems. The NPC 
study found the nation's existing supply and storage system, for both petroleum and 
natural gas, to be both efficient and economical, reflecting the industry's highly 
competitive environment. From this analysis, the NPC has drawn the following specific 
conclusions. 

INFRASTRUCTURE 

In looking ahead through the year 19 92. the NPC concludes that the complex oil and 
natural gas supply and distribution network can continue to meet the nation's oil and e;as 
needs. 

Despite the turbulence of the past decade -- with shifts in demand patterns, volatile 
price swings, declining exploration and production activity, and shifting product mix-­
the storage and transportation system was able to supply the nation's needs for oil and gas 
with minimal interruption or inconvenience to the consumer. To ensure continued 
efficient service, economically feasible modifications and additions to the present 
network should be permitted and made to the system (crude oil and product pipelines: 
natural gas transmission: water, rail, and truck transportation: and terminals and 
storage) . One exception to privately financed expansion and modification to maintain 
viability is the need for major public works investments to modernize and upgrade 
deteriorating and outmoded inland wateiWays and harbor facilities. 

This study emphasizes the value of the flexibility and interconnectability of the 
nation's current network of oil and natural gas supply, storage, and transportation 
systems. This flexibility allows for prompt and efficient adjustments in response to either 
gradually shifting supply-demand patterns or abrupt changes in the marketplace. The 
supply system has the ability to respond with a variety of alternatives to resolve potential 
local, regional, or national shortages. 

This ability of the system to supply oil and gas to the consumer in an emergency is 
demonstrated by this study's analyses of a variety of "unlikely-to-occur" situations. 
Barring a severe disruption of world petroleum supply, extended supply shortfalls in the 
United States are extremely unlikely. 

MARKET FORCES 

The dynamics of the free market have been vital to the indushy's successful 
performance in the past. and will be equally critical in the future. 

Investments to accommodate changing supply patterns, as well as readjustments to 
more volatile shifts in supply-demand patterns, are more likely to occur promptly when 
free-market forces are not distorted by price and/or allocation regulation or regulatory 
delays. The major concerns raised in this study are possible constraints on the industry's 
ability to adapt to a changing business environment: they are generally related to the 
uncertainties growing out of ongoing or proposed legislative and regulatocy initiatives. 

The operation of the supply system is enormously complex and reflects the 
independent actions of thousands of individual companies, many of whom are in direct 
competition. Competing companies make independent decisions based on their own 
economics and their own views of the future. Nevertheless, the aggregate system reacts 
predictably to economic incentive. Histocy indicates that the system responds vigorously 
to fuel price differentials as small as a fraction of a percent. 

3 



NATURAL GAS SYSTEM 

The ongoing process of deregulation is increasing competition within the natural @S 
industly. and should ensure a flexible system that would allow natural gas to assume a 
(Uowinfl role in meetinfl the nation's future enemY needs. 

The nation's natural gas delivery and storage system. from the wellhead to the 
ultimate consumer. has demonstrated its ability to respond to changing regional demand 
patterns. Significant new natural gas markets are developing. Where the construction of 
new pipelines is required to serve these markets. such as in the Northeast. Florida. and the 
West Coast. numerous regulatory approvals need to be issued promptly. to preclude 
bottlenecks. 

Seasonal demand levels for gas fluctuate more dramatically than for petroleum 
products. and the system cannot rely on imports to meet peak demand levels. This results 
in the need for substantial peak storage but at significant capital. inventory. and operating 
costs. A key issue is the allocation of these costs. The nation's existing pipeline network 
has sufficient capability to meet natural gas demands through at least 1 992. This assumes 
that supplies are available to ffil seasonal storage at beginning of peak seasons. new 
pipelines/ de bottlenecks proposed by industry are constructed without undue permitting or 
litigation delay. and supplies to customers with interruptible supply contracts may be 
curtailed during peak days in some areas. However. for the longer term the issue of storage 
must be addressed to ensure that peak seasonal supplies will be available. 

INVENTORIES 

Liquid petroleum inventory levels have proven to be an adequate cushion against 
short-run supply and demand imbalances. 

Inventories of crude oil and the principal petroleum products have declined slightly 
since 1 983. The study examined minfmum operating inventories -- the level below which 
operating problems and shortages would begin to appear in the distribution system. In 
aggregate. minfmum operating inventories have changed less than one percent since 1 983 
although those for fuel oils have decreased while those for gasoline. jet fuel. and crude oil 
have increased. Although available inventories -- those above minimum operating level -­

have decreased. they should be sufficient to provide flexibility during times of stress on the 
system. as resupply patterns adjust in response to needs. The change in inventory levels 
reflects more diversified domestic and global supply sources. the speed with which the 
system can respond. and increasingly sophisticated inventory management. 

STRATEGIC PETROLEUM RESERVE 

The Strateflic Petroleum Reserve CSPRl provides valuable insurance aJlainst a mftjor 
supply disruption. and the NPC concurs with the Department of Energy (DOE) policy of 
early and maximum release of SPR oil in emergency situations. 

A prompt decision to draw down SPR oil is essential to minimize supply disruptions. 
as is the rapid implementation of bidding/award procedures. In the event of a major 
curtailment of crude oil imports. the nation's network of crude oil distribution and 
refining facilities has the capability of accommodating both the current (3 . 6  million 
barrels per day) and projected (4. 5  million barrels per day) SPR drawdown rates. Pipeline 
and marine transportation allow the great majority of refining capacity to physically 
receive SPR oil. Through trading. SPR oil can in effect be made available to virtually every 
U.S. refinery. The NPC believes that such free-market trading is vital to the timely and 
efficient distribution of SPR oil to refineries. and that unnecessary regulation or 
allocation must be avoided. 
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A BRIEF DESCRIPTION OF 
THE OIL AND NATURAL GAS DISTRIBUTION SYSTEM 

This section provides a brief primer on the oil and natural gas distribution system and 
provides a basic framework for understanding the summaries that follow. 

CRUDE OIL AND PRODUCT DISTRIBUTION SYSTEM 

The U.S. crude oil and product distribution system is comprised of networks of 
terminals, refineries, other storage facilities, pipelines, tankers, barges, rail tank cars, and 
tank trucks. These elements move crude oil from its source, convert it into consumer 
products, and ultimately deliver the products to consumers' facilities for their use. All of 
these components store oil. 

As shown in Figure 1 ,  the petroleum distribution system has three segments -- the 
primary distribution system, the secondary distribution system, and the tertiary storage 
segment. The primary system gathers crude oil, transports it to refineries, refines it into 
products, and delivers those products in bulk to the secondary distribution system. (In 
some cases, deliveries are made directly to the storage of large end-users, i.e., tertiary 
storage. )  The secondary system distributes these bulk quantities in smaller lots to the 
receiving tanks of the end-users (consumers) . The tertiary segment is the storage capacity 
and inventory held by all end-users. The gasoline stored in the tank of the family car is a 
common example. 

Primary Distribution System 

Crude Oil 

For domestic crude oil, the primary distribution system begins with a lease tank in 
which oil from a producing well is accumulated. Crude oil from these lease tanks is 
collected mainly by small-pipeline gathering systems, although tank cars, tank trucks, 
and even barges are also used. This crude oil is delivered directly to refineries or into 
intermediate storage for further movement to refining facilities. Crude oil from foreign 
sources enters the primary system via tankers at marine terminals and refineries or, in the 
case of Canadian crude oil, via pipeline and overland transportation. 

Major crude oil pipeline systems (trunk lines) link gathering systems and import 
points to storage terminals and refineries. Trunk lines are generally routed through focal 
points, or hubs, where a number of pipelines converge. At such points, transfers of crude oil 
to carriers with other destinations may be made. Examples of such locations are Midland 
and Odessa, in western Texas; Longview, in eastern Texas; Cushing, Oklahoma; Fort 
Laramie and Guernsey, Wyoming; and Patoka, Illinois. At such locations, a large amount of 
storage capacity has been built to accommodate various types and qualities of crude oils 
from numerous producing regions, and to permit the segregation, hatching, and storing 
that support the continuous movement of oil through the system. From these locations, 
crude oil moves to other hubs or to smaller pipelines for delivery to refineries. 

A great deal of storage capacity is also needed at marine terminals to permit prompt 
unloading of cargos as large as 3 million barrels. This storage requirement applies also to 
refineries that accept marine shipments directly. Tankage is also required at refineries to 
receive and hold crude oil supplies prior to processing. 

Crude oil stored by the U.S. government in the SPR is part of the primary distribution 
system but is intended only for use in emergency situations. 
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Petroleum Products 

Once delivered to a refinery, crude oil is processed into various products, including 
motor gasoline, jet fuel, distillate fuel oil, and residual fuel oil. Tankage is required at 
refineries to receive and hold both unfinished oils and finished products. 

Finished products exit the refinery through the primary product distribution system, 
which consists of facilities similar to those in the crude oil distribution system: product 
pipelines, barges and tankers, and bulk terminals to store product for further distribution. 
Product imports and exports also flow through the primary distribution system. 

While products are still in refinery tanks, there is usually a choice as to the location to 
which the products may move and the mode of transport. Once a product is on its way, it is 
committed to a geographic area, although some delivery options remain. For example, the 
Colonial Pipeline, which extends from the Houston-Beaumont, Texas area to the New York 
Harbor area, passes through the Baton Rouge, Atlanta, Greensboro, Richmond, 
Washington, Baltimore, and Philadelphia areas. Products can be delivered at numerous 
locations along the pipeline route. Storage capacity for each of the products carried is 
provided at shipper bulk terminals, also located along the route. 

The terminus of the primary product distribution system is usually a large bulk 
terminal. Products leave the primary system from these bulk terminals and, at this point, 
the ability to divert a product to another region becomes much more limited. 

Secondary Distribution System 

Petroleum products typically flow in bulk from the primary distribution system into 
the secondary system before delivery in smaller quantities to consumers. A large portion of 
secondary product storage is located at small, wholesale bulk plants that receive product 
only by tank car or truck. Also included in the secondary system is tankage at retail motor 
fuel outlets, such as service stations, truck stops, and convenience stores, as well as storage 
at retail fuel oil dealers. (See Figure 1.) 

Although each facility in the secondary system tends to be much smaller than in the 
primary system, there are many more secondary distribution points. Taken together, 
capacities and inventory levels in the secondary system are substantial. 

Tertiary Storage Segment 

The tertiary storage segment includes storage capacity and inventory of products held 
by end-users. Examples of the seven sectors into which the tertiary storage segment has 
been divided for this study are as follows: 

• Agricultural -- Farm diesel fuel and gasoline storage tanks 

• Commercial -- Office building residual fuel oil tanks 

• Electric Utilities -- Fuel tanks for electric generating plants 

• Industrial -- Fuel tanks for boilers at factories 

• Military/Government -- Government fuel depots 

• Residential -- Home heating distillate fuel oil tanks 

• Transportation -- Airline jet fuel storage; personal vehicle fuel tanks. 
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Petroleum products are usually transferred into the tertiary segment from the 
secondary system, although some product is supplied directly by the primary system. For 
example, while gasoline for automobiles generally comes from the secondary distribution 
system through retail gasoline service stations, commercial or rental fleet vehicles may be 
fueled from product storage that a company itself owns. Fuels used in the industrial sector 
may be supplied by jobbers or distributors (the secondary system) or, for larger companies, 
perhaps directly from the primary system via pipeline or barge deliveries. Similarly, many 
smaller airports are supplied with jet fuel by jobbers, while large commercial airlines 
frequently receive products directly by pipeline. 

NATURAL GAS TRANSPORTATION SYSTEM 

The various components of a typical gas system from wellhead to consumer are shown 
in Figure 2 .  The natural gas transportation system begins with the gathering segment, a 
grid of pipelines spreading throughout the gas-producing fields. This pipeline grid picks up 
gas either at individual wells, at the outlet of processing plants, or at points of connection 
with producer-owned pipelines. Compressor stations are located where needed throughout 
the grid to move the gas through the system. 

Gathering pipelines funnel into the main line transmission portion of the system. It is 
the main line segment, often consisting of a single line and at most four or five parallel 
lines with compressor stations every 40 to 130 miles, which spans the distance between the 
gas field and the market area. In contrast to the web of gathering lines. the main line 
follows a relatively straight course. 

Once at the market area, gas is sold and delivered to various distribution companies, 
local utilities, or directly to industrial customers. Often the delivery points are located 
directly on the main line. It is also common for deliveries to be made through a lateral line 
that branches out from the main line to link up with the buyer's distribution system. 

The physical natural gas pipeline network is mature, with virtually every area of the 
country being served by at least one pipeline. Although there have been changes in the 
pattern of demand and regions of supply over the years, the nation's pipeline capacity has 
essentially remained the same. While on a national basis there is adequate capacity, 
pipeline capacity issues are a concern in certain areas of the United States. 

By the early 1950s, the majority of the natural gas pipelines in the United States had 
already established their supply and market territories. As traditional reserves and 
deliverability began to decline, pipeline companies began to acquire system supply from 
areas in which they did not have existing facilities. To avoid duplication of facilities that 
gave access to the same supply areas, a pipeline company would interconnect with another 
crossing pipeline and would negotiate a transportation/ exchange agreement in order to 
obtain new reserves. 

Additionally, interconnections were installed to provide pipeline companies with 
access to natural gas storage fields and markets otherwise not available to them, thus 
eliminating the need for costly main line transmission extensions. Interconnections 
linking pipeline companies together made it possible for natural gas to be transported from 
one part of the nation to another. The extent and magnitude of these interconnected 
facilities give the industry tremendous flexibility, enabling the system generally to 
respond to unanticipated increases in demand in a matter of hours or days. 
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VOLUME SUMMARIES 

This section contains brief summaries of 
Volumes II-V of the overall report. The 

principal fmdings of these detailed volumes are 
presented in these summaries. 

References are provided in the columns 
next to the text to direct the reader to the 

sections in the detailed volumes from 
which the summary points were drawn. 





ABSTRACT 

SUM:MARY OF VOLUME II -­

SYSTEM DYNAMICS 

The System Dynamics volume is a detailed analysis of how the U.S. oil and natural gas 
system works, both in normal times and during periods of "stress" -- when unusual 
occurrences severely hamper normal system operation. The volume summarizes major 
changes to the distribution system since 1979, and the evolving petroleum industry 
conditions that stimulated these changes. This volume assesses the adequacy of the oil and 
gas distribution system to meet not only actual 1987 needs but those arising from the 
Energy Information Administration (EIA) projections of 1992 oil and gas demands. 

This volume of the study is not statistical but analytical in nature, building on the 
detailed description and capacity data found in the Natural Gas Transportation, Petroleum 
Inventories and Storage, and Petroleum Liquids Transportation volumes (III, IV, and V). 

In this study, the oil and gas "supply" or "distribution" system definition was extended 
to include refineries, imports. and trading, as well as transportation and storage facilities. 
In describing how the system operates under normal conditions, the study summarizes 
these facilities and functions and briefly discusses some of the economics that control 
their utilization. Fuel switching and electric utility flexibility are also addressed. Tables, 
graphics, and maps are included to illustrate recent petroleum industry history and current 
storage and transportation of oil and gas. Data for these are taken from the other volumes. 
or from the EIA. 

The System Dynamics volume also includes an examination of several historical 
system stress situations as background for the detailed analyses of the range of possible 
industry responses to six unlikely but highly stressful situations. The supply system's 
ability to maintain consumer oil and gas supply under these stress conditions. now and in 
1992, is assessed. These six scenarios include: 

(1) A widespread oil import disruption initiating a drawdown of the SPR 

(2) An extended period of severe cold weather 

(3) A 30-day interruption of natural gas imports from Canada 

(4) A 30-day shutdown of a major Gulf Coast to Midwest petroleum products pipeline 

(5) A 30-day shutdown of deliveries from the Trans-Alaska Pipeline System (TAPS) 

(6) A 30-day shutdown of a crude oil pipeline from Canada. 

13 
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Refinecy Capacity vs. 

Number of Refineries. 
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mGHLIGHTS 

This volume examines the dynamic response of the supply and 
distribution system and concludes that the system has proven its 
resilience and flexibility in recent years as it adjusted to long-term 
shifts in the petroleum market and to potentially disruptive short­
term supply stresses. If not artificially constrained, the system should 
be capable of meeting normal U. S. supply needs economically. 
Likewise, it should be capable of responding effectively to even highly 
unlikely supply "stress" situations through 1 992 (the period examined). 

Trends Since 1979 

Since 1 979, the refining and transportation industcy has seen two 
significantly different economic periods. The first was a period of 
decline and consolidation as high oil prices depressed petroleum 
demand, which created a substantial refining capacity surplus 
(Figure 3 ) .  From a high of 18 .8  million barrels per day (MMB/D) in 
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1 978, petroleum demand in the United States fell to 1 5. 2  MMB/D in 
1 983. For the industcy, the consequences of this decline were: 

• More than 1 00 refineries and a net of 3 MMB/D of refining 
capacity were shut down. 

• Pipelines and other distribution facilities designed for higher 
volumes became significantly underutilized. Two major crude 
oil lines were shut down and converted to natural gas seiVice. 



• Worldwide surplus crude oil production eventually resulted in a 
sharp reduction in crude oil prices. The average crude oil price 
paid by U.S. refiners declined from about $37.50 per barrel for 
March of 198 1  to about $ 1 1 . 50 per barrel for July of 1986. At this 
level, inflation-adjusted crude oil prices were only slightly above 
the prices of 1973 , prior to the first oil crisis prompted by the 
Arab Oil Embargo (Figure 4) . 

The industry's second economic stage began in 1984, when 
petroleum demand again began to increase in the United States and the 
free world. By 1987, U.S. demand had risen 1 .4 MMB/D above the low of 
1983. Oil prices also have risen somewhat from their lows, but 
domestic oil production and reserves have continued to decline. 
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The economic health of the supply system has improved in the last 
few years. Refineries generally are running at efficient levels again and 
improved margins have encouraged some investment in new 
distillation and product upgrading capacity. Increased crude oil and 
product demands have improved throughput volumes for at least some 
pipelines. 

Natural Gas 

The natural gas industry also experienced significant swings in 
supply-demand and price. Regulation has traditionally played a 
dominant role in the natural gas industry. The gas industry is now 
evolving from a highly regulated environment into a competitive 
market in which gas suppliers compete with each other and alternative 
energy supplies for a share of energy demand. 

Gas consumption attained a high of nearly 22 trillion cubic feet 
(TCF) in 1972, driven by low regulated wellhead prices. In 1 973, 
wellhead prices averaged $0.22 per thousand cubic feet (MCF). Such low 

Figure 4. 

Crude Oil Prices -­
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Figure 5. 

Natural Gas 
Consumption and 
Reserve Additions 

vs. Wellhead Price. 
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prices led to a fall in proved natural gas reserves, from ahnost 300 TCF 
in 1967 to about 200 TCF by 1978. The relationships between gas 
consumption, reserve additions, and wellhead price are shown in 
Figure 5. 

LEGEND 

hit? I GAS CONSUMPTION � RESERVE ADDITIONS - WELLHEAD PRICE 

TCF $/MCF 
25 3 

2.5 

15 

1.5 

10 

0.5 

0 0 

� 1m - - � - - 1� � � 1� � 1� ,_ � 

Following the passage of the Natural Gas Policy Act (1978), average 
wellhead gas prices reached $2 per MCF in 1981 and $2.50 in 1982, 
while prices of some deregulated categories of gas ran up to $10 per MCF 
at the time. Average U. S. consumer gas prices peaked in 1984 at $4.85 
per MCF, when wellhead prices peaked at $2.66 per MCF. 

Natural gas consumption declined during the late 1970s and early 
1980s, reaching a low of about 1 6  TCF in 1986. Pipelines and other 
distribution facilities became significantly underutilized. Also, 
decreasing demand resulted in a substantial surplus of domestic 
production capacity (the so-called "gas bubble"). Competition resulted 
in gas prices falling below regulatory ceilings. 

Demand for natural gas has increased in recent years. In 1987, 
natural gas consumption rose 1 TCF and it appears to have exceeded 18 
TCF in 1988. New or expanded markets for natural gas are developing 
in some areas such as Florida, New England, and the oil fields of 
California. 

For the future, the Energy Information Administration is 
projecting modest growth in demand and prices for both oil and 
natural gas. 



System Under Normal Conditions VOLUME II 
Chapter2 

The study examined the operation of the supply and distribution pp. 43-129 
systems under normal conditions with the dual purpose of: -------------

• Determining the capability of the system to meet anticipated 
consumer requirements for oil and gas through 1992 and to 
provide a basis for analyzing the study's stress scenarios. 

• Providing a description of the operation of the existing supply 
system and the dynamic economics that drive it. 

Despite the volatility of supply and demand and prices, the 
uncertainties related to OPEC, the rapid build-up and equally steep 
fall-off of domestic exploration and production activity, and 
increasing reliance on imports. American consumers -- commercial 
and individual -- have felt only minimal supply disruptions. Brief 
gasoline lines in certain parts of the country in 1979 stand out as the 
only memorable sign of disruption. 

The study concludes that system capacity is adequate to meet 
existing demand as well as projected demand if anticipated 
environmental specifications for petroleum products are phased in on 
a reasonable time schedule and system capacity additions are 
permitted. History indicates that the industry will adapt to a changing 
environment. If not restricted by undue regulatory constraints. the 
system should remain flexible enough to accommodate a fairly wide 
variance in product mix or geographical distribution patterns, and 
demand can be met without abnormal stress. 

Petroleum refining and transportation has been aptly described as 
a high-volume, low-margin business in which efficiency is essential to 
survival. Efficient, low-cost crude oil and product transportation 
facilities permit refineries to compete effectively in distant markets. 
Imported product also can be transported or effectively traded into any 
major market at costs that ensure that consumer prices will normally 
be at or near parity with world markets. 

The "system" is highly fragmented. Functional segments of the 
system (e. g. , refiners, transporters, traders) operate independently and 
compete with other segments for a share of the overall profit margins, 
even within integrated companies. Within each function, companies 
compete vigorously for market share, for improved efficiency, and for 
higher earnings. Competing companies make independent decisions 
based on their own economics and their own view of the future. 

Despite the enormous complexity of the system, it responds 
rapidly and predictably to economic incentive. Historically, the 
system has demonstrated that it responds vigorously to fuel price 
differentials as small as a fraction of a percent. 

System Under Stress Conditions 

The study also examined the potential of the system to resolve 
situations of supply stress (e. g. , abnormal demands, supply 
disruptions) . The industry is constantly responding to stress situations 
of varying magnitudes, the impacts of which are rarely even felt by the 
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consumer. Industry reactions to stress situations reflect classic supply­
and-demand economics. Strained supply results in higher prices,. and 
the higher prices call out incremental supply from a variety of sources 
that might otherwise not be attractive.  Incremental oil and gas supply 
can come from storage, peak-shaving, imports, or increased refinecy 
production. Higher prices also make it economic to move product from 
adjacent areas or to switch to alternative fuels, effectively rebalancing 
supply and demand. The flexibility and interconnections of the system 
allow vecy prompt response to most stress situations. 

mstorlcal Stress Situations 

System response to stress is illustrated by a review of some actual 
situations of recent years. Since the end of World War II, no serious 
petroleum shortages have occurred at the consumer level except 
gasoline lines in the era of price and allocation controls. In recent 
years, however, there have been situations where abnormal conditions 
have led to sfgniftcant stress in the supply system. 

• In the summer of 1988, various refinery problems reduced 
gasoline production in the U .S. Gulf Coast and California. The 
drought lowered the Mississippi river, reducing product barge 
movements and causing additional problems at some refineries. 
Concerns about gasoline supply were exacerbated when two 
hurricanes hit the Gulf Coast, closing several refineries for days 
and disrupting crude oil production and shipments to many 
refineries for weeks. 

• In mid-1986, rapidly falling oil prices induced industrial and 
utility consumers to switch from natural gas to oil. This switch 
combined with an East Coast heat wave to create a surge in 
demand for residual fuel oil. The surge lasted 4 months during 
which residual fuel oil demand averaged 32 percent higher than 
1985 -- an increase of more than 41 million barrels over the 
same period in 1985. 

• In the winter of 1983-1984, a cold wave hit Texas and Louisiana, 
affecting crude oil production and refining. Overall, the freeze 
reduced refinery production by about 35 million barrels in 
December and Januacy. 

While these events had their economic cost and produced a high 
level of discomfort for the industry, they did not prove in any way 
disruptive to the consumer -- convincing testimony to the flexibility 
and adaptability of the supply system. 

Chapter 3 Hypothetical Stress Scenarios 
pp. 148-202 

In addition, the study examined the potential ability of the system 
t o  resolve six hypothetical stress scenarios of vacying severity. The 
study essentially concludes that each of these disruptions could be 
handled with varying degrees of problems, but without major 
hardship, because of the resiliency and flexibility of the nation's 
supply system. 

It is important to recognize that these stress scenarios examine the 
ability of the system to move crude oil, product, and natural gas. In all 
the scenarios, supply is assumed to be available to the system. The 



system cannot resolve situations where there is not adequate supply 
available to it. 

The study also did not consider situations that were beyond the 
practical ability of the system to solve (e.g. , a situation that triggers 
international obligations under the lEA treaty) . These are problems for 
governments to address with industry input; but even in these 
situations, the supply system would provide flexibility to efficiently 
distribute available supplies. 

Each scenario is briefly described below, along with suggestions as 
to how the industry could effectively handle the situation. 

Scenario 1: Oil Import Disruption 

This scenario tests the system's ability to handle a 90-day 
disruption in foreign crude oil and product imports, totaling 3 MMB/D 
in 1987 and 4.5 MMB/D in 1992. 

The capacity of the Strategic Petroleum ReseiVe and the enormous 
flexibility of the inventory and supply system are adequate to 
overcome even such an extensive loss of crude oil. The product loss 
could be made up from both domestic and foreign refineries. 

As the scenario is designed, the crude oil loss would vary by region. 
The most serious supply problem would occur on the East Coast. 
However, crude oil and product can be shifted to meet these needs. Free­
market trading is vital to the efficient distribution of SPR oil. 

In brief, the combination of SPR inventory back-up and the ability 
of the system to shift product from other parts of the system permit 
coping with even such large crude oil losses. 

Scenario 2: Colder-Than-Normal Weather 

This scenario examines how the supply system might cope with an 
unusually severe winter with temperatures averaging either 10 percent 
colder than normal for 90 days or 20 percent colder than normal for 30 
days throughout the nation. While we have experienced one or the other 
of these conditions on average once in every five years, these 
conditions have not been significantly exceeded in the last 50 years. 

Both of these conditions could be handled by a combination of 
inventory drawdowns and a variety of resupply alternatives. This 
solution would hold both today and for the demand projected for 1992.  
The point of heaviest stress in this scenario is the deliverability of 
natural gas to the East Coast, with the area of greatest concern being 
New England. In that area, some dual-fuel boilers would shift from gas 
to oil. Construction projects have been proposed, however, to eliminate 
natural gas pipeline capacity bottlenecks. 

In short, the current supply system with the improvements now in 
progress is fully capable of handling the severest weather conditions 
we have experienced in over 50 years. 

Scenario 3: Canadian Gas Import Disruption 

This scenario analyzes the effects of a 50 percent loss in gas 
imports for the month of January at each of the five entry points 
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between Canada and the United States. The assumed reductions for 
purposes of this scenario are about 2.3 billion cubic feet per day. 

This gas loss would be met by calling upon the built-in cushion 
and flexibility in the system. First, the system inventory would be 
tapped to meet a large percentage of the shortfall . Second, some fuel 
switching would take place in the East Coast industrial and electric 
utility sectors, primarily by drawing on available inventories of 
residual fuel oil. 

In brief, the system could weather the loss of 50 percent of the gas 
normally imported from Canada for 30 days without significant 
difficulty. However, the Canadian natural gas shut-off scenario may 
pose a temporary problem for the West Coast if sufficient natural gas is 
not in storage at the time of the shut-off.  This scenario, therefore, 
emphasizes the important role of seasonal gas storage in meeting 
abnormal demands. 

Scenario 4: Midwest Product Pipeline Disruption 

This scenario tests supply system capability to respond to a 
major disruption in a products pipeline flow. For the purposes of this 
study, the NPC examined the consequences of Explorer Pipeline being 
shut down for 30 days. This pipeline delivers about 360 thousand 
barrels per day (MB/D) to the Midwest from the U .S. Gulf Coast area. 
This is an important product supply for a high-consumption area. This 
scenario represents an unlikely stress condition, because product 
pipelines are repaired quickly; normally only a few days of down time 
would be expected for a pipeline problem. 

Available inventory is usually adequate to cover this assumed 
product loss. The assumed loss of pipeline deliveries for 30 days would 
amount to about 10.8 million barrels: roughly equivalent to three days' 
supply. This is less than the amount of inventory typically available 
above minimum operating inventory levels in this area. In addition to 
drawing inventories, a number of alternative means exist to increase 
product supply, including increased refining runs, use of spare capacity 
in other pipelines, and reduced shipments of product out of the area to 
regions that can receive product from other sources. 

In summary, the loss of a single pipeline into the Midwest for a 
30-day period could be handled by a combination of normal industry 
operating practices. 

Scenario 5: TAPS Disruption 

This scenario examines the shutdown of deliveries from the 
Trans-Alaska Pipeline System for 30 days. TAPS is the largest 
throughput crude oil pipeline in the United States, carrying an average 
of about 2 MMB/D for transshipment to the West Coast, the Gulf Coast, 
the Virgin Islands, and Hawaii. This constitutes about 15 percent of 
total U .S.  crude oil demand. 

The loss of 2 million barrels of production is a major disruption 
even in the world market; the loss of 2 million barrels of Alaskan 
crude oil is particularly difficult because most of the crude oil is 
consumed on the West Coast, remote from other major crude oil 
logistics systems. Given current levels of worldwide inventories and 



surplus foreign production capacity, acquisition of replacement supply 
for the West Coast should not be a major obstacle; the problem is to 
maintain continuity of supply until replacement crude oil supply can 
be delivered. 

Replacement of the East-of-Rockies supply poses no maj or 
problem, but the situation on the West Coast would be more difficult. 
The West Coast crude oil loss could be managed by a combination of 
measures, including: drawdown of inventories, diversion of ships 
carrying Alaskan crude oil from their intended destinations, and 
increasing imports of crude oil and product. 

Thus, while the disruption of TAPS would result in higher cost to 
the marketplace, essential supply needs would be met, assuming 
normal world crude oil supply availability, especially in a current 
disruption. However, the loss of TAPS supply for 30 days in 1992 could 
pose a substantially more serious problem, which would be felt by West 
Coast consumers for several weeks. The West Coast re-supply problem 
will become more difficult in later years as proj ected Alaskan 
production drops and West Coast consumption increases, leaving 
significantly less oil in transit to provide continuity in the early days 
of the cut-off. 

Scenario 6: Canadian Crude Oil Import Disruption 

The final stress scenario tests options available in case of a 30-day 
disruption of Canadian crude oil imports delivered via Inter­
Provincial Pipeline. This would result in a 500 MB/D crude oil loss in 
the Upper Midwest. 

Supply to cover a 30-day Canadian crude oil disruption is 
normally available from primary crude oil inventories in the Midwest 
and Gulf Coast. Pipeline capacity to move the crude oil to the affected 
areas is also available . Inventories would be replenished with 
increased non-Canadian imports later in the stress response cycle. The 
system also retains the flexibility to supply significant volumes of 
finished product into the affected areas. By 1992, projected growth in 
refinery crude oil demand will make replacement of the Canadian 
volume in kind more difficult. Incremental product supply and product 
inventory draw would be required to bridge a 30-day loss of Canadian 
crude oil. 

For most of the Midwest, the lost Canadian crude oil could be 
replaced quickly except for the Twin Cities area. 

Observations 

A key ingredient in responding to these scenarios is the inventory 
available at key points in the distribution system, and the system's 
capacity to obtain crude oil and petroleum products from alternative 
supply sources. Interconnectability throughout the system allows for 
shifting and diverting product from many sources to virtually any 
point of ultimate consumption. Only the foreign import disruption 
scenario factored in SPR volumes in calculating how the problem could 
be resolved. Implementation of the declared federal government plan 
and policy of rapidly and massively releasing SPR oil, given an 
emergency of large enough magnitude , provides a p otentially 
important supply source in most situations where alternative supply is 
projected to be unavailable for an extended period. 
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Four factors have been vital in m1nimizing supply problems over 
the past decade, and they are equally critical to the industty's ability to 
respond to the anticipated volatility of the years ahead: 

• The far-reaching petroleum supply system of pipelines allows a 
built-in supply cushion or reserve; in addition, inventory 
storage at strategic points, such as pipeline intersections, can 
absorb short-term fluctuations. The Strategic Petroleum ReseiVe 
can alleviate the impact of larger and longer-term disruptions. 
However, its effectiveness is conditional on the rapid release of 
this stockpile of oil shortly after a crisis occurs. Such a release is 
part of stated government policy. 

• The natural gas system of pipelines,  storage fields, and peak­
shaving and LNG facilities provides a wide range of supply 
options. As natural gas demand is far more seasonal than oil, 
storage and peak-shaving alternatives are more critical to the 
continuity of supply. This ability to move large volumes of gas 
into market during peak periods gives added flexibility to adj ust 
to periods of stress. Natural gas markets are also unique in that 
they have built-in mechanisms for demand reduction, such as 
interruptible contracts with customers, most of whom have 
dual-fuel capabilities. 

• The industry has demonstrated its ability to overcome 
mechanical disruptions, such as a pipeline breakdown. The 
system can generally be repaired quickly, and inter­
connectability affords alternative supply routes. 

• Longer-term trends afford financial incentives to invest in 
proj ects designed to meet new demand. Pipeline flow can be 
reversed, new or parallel lines constructed, and deep-water oil 
and LNG import facilities developed. 

Driving the system's capacity to readj ust are the incentives 
provided by market forces. Supply shortages and rising demand lead to 
higher prices, encouraging efforts to rebalance the delivery of oil and 
gas. Regulatory and other artificial constraints, such as new pipeline 
approval delays, keep the natural balancing, self-correcting process 
from working as effectively as it could. 



ABSTRACT 

SUMMARY OF VOLUME m -­

NATURAL GAS TRANSPORTATION 

The Natural Gas Transportation volume describes the industry as it exists today and 
analyzes a series of "stress cases" for 1992. Sections on the history of the industry and its 
changing regulatory environment are used to provide a perspective for the analyses. 

To establish baseline data for the analyses, the NPC surveyed approximately 80 
natural gas transmission and storage companies to determine the capacities of major 
pipeline segments, interconnections, and storage sites, as well as peakshaving/LNG 
information. The surveys also collected data on the BTU content of the gas in each system 
and the relationship between average January day requirements and peak January day 
requirements. Most of the major interstate transmission companies and large storage 
companies responded. Information from available Federal Energy Regulatory Commission 
(FERC) reports and American Gas Association (A.G .A.) publications was utilized to 
supplement the data. These data provide the basis for many of the maps and tabular 
material found in the volume, as well as input to the linear programming model utilized in 
the analyses. 

The ability of the national natural gas pipeline network to satisfy demand, without 
considering fuel switching capabilities, was modeled under a set of cases comprised of a 
typical winter and a series of assumed stress conditions within a broad range of supply and 
demand projections. Conditions for both 1988 and 1992 were analyzed. The Low Demand 
projection, 1 6.5 TCF, was derived from a forecast prepared by Data Resources Inc. (DRI) . and 
the High Demand projection, 18.7 TCF, was derived from an A.G.A. forecast (see Figure 6). 
The Low Supply and High Supply projections assumed annual Lower-48 production to be 1 5  
TCF and 1 7  TCF, respectively. 
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Figure 6. Natural Gas Consumption -- Lower-48 States (TCF /Year) . 
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InGHLIGHTS 

Structural Changes in the Industry 

The last decade has been a period of maj or transition for the 
natural gas industry. The transformation of the industry has grown 
out of: 

• Reduced federal regulation 

• A dramatic decline in oil and gas prices 

• The so-called "gas bubble" (the surplus of connected production 
capacity over demand) 

• The advent of open-access transportation 

• The competitive environment for new, developing gas markets. 

Responding to the Natural Gas Policy Act of 1978 and FERC Orders 
380 ( 1 984} , 45 1 ( 1 986} , and 500 ( 1 987} , the gas industry has made 
structural changes affecting the way its business is conducted. Figure 7 
highlights this transformation as industry reacts to less regulation, 
more competition, open-access transportation, elimination of the 
minimum-bill obligation, and the opening of new markets for the 
producers, pipelines, local distribution companies, and other industry 
participants. Today's environment has less centralized control, more 
price volatility, risk, and fragmentation, coupled with more 
opportunity (for consumers, local distribution companies, pipeline 
companies, and producers) . 

TRADmONAL GAS MARKETING 

Gas Producers Gas Pipeline 
Companies 

TODAY'S GAS MARKET 

Gas Producers 

Gas Pipeline 
Companies 

Gas Marketers/ 
Brokers 

Local Distribution 
Companies 

SOURCE: Natural Gas Trnnds Arthur Andersen and Company, 1 987. 

Residential Gas 
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Commercial Gas 
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Industrial Gas 
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Residential Gas 
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Consumers 



An active spot market for gas has evolved simultaneously with the 
unbundling of services rendered by the gas pipeline industry. Another 
factor contributing to the development of a spot market has been the 
partial deregulation of wellhead prices. As deregulation continues, this 
should enhance the marketplace's ability to send pricing signals of 
relative gas availability between the gas-supply and the gas-consuming 
sectors of the nation. The energy market of the 1980s has become 
increasingly sophisticated and competitive. Many electric utilities, as 
well as industrial users, have the ability to switch fuel with very short 
notice. In addition, local gas distribution companies have the option to 
receive gas from various suppliers. With the volatility in today's energy 
market, most customers have developed fuel acquisition programs that 
provide accurate and timely information about energy markets and the 
strategic opportunities they present. With the "gas bubble" and falling 
oil prices, the competition between oil and gas and even between gas 
marketers to retain market share has intensified immensely. The 
move towards decontrol has produced positive results, but its 
implementation has caused confusion and uncertainties, which are 
gradually being resolved among regulatory authorities and segments of 
the industry. 

Supply and Demand 

The tumaround in natural gas demand occurred in 1987, with 
demand increasing by 6 percent. Continuing growth brought 1988 
demand to an estimated 18 TCF, about 1 TCF over the prior year. In the 
cases analyzed, demand in 1992 for the Lower-48 States is projected to 
be as high as 18 .7  TCF, with peak-day qemand as high as 104 billion 
cubic feet, over 200 percent of average-day demand. 

In 1988, U.S. Lower-48 natural gas production was approximately 
1 4.3 TCF. This domestic supply was supplemented by 1 .3 TCF of 
imports. While U.S.  gas imports are mainly from Canada, additional 
supplies can come via pipeline from Mexico and are imported in the 
form of LNG from Algeria. There exists substantial uncertainty about 
the total size of the U.S. natural gas resource base, particularly that 
portion which will be discovered in the future and will be economical 
to produce. At year-end 1987, the United States had 1 54 TCF of proved 
natural gas reserves in the Lower-48 States. While estimates of the 
recoverable resource base vary, a 1988 DOE study estimates that a 
technically recoverable resource base (including proved reserves,  
inferred reserves, and resources) of over one quadrillion cubic feet of 
natural gas exists in the Lower-48 States. This resource estimate 
represents more than half a century's supply at 1988 consumption 
levels. By comparison, current proved reserves equate to less than a 
decade's supply. 

In the DOE study, more than half of the total resources in the 
Lower-48 States, 583 TCF, is judged economically recoverable at 
wellhead prices of less than $3.00 per MCF (in 1987 dollars) . An 
additional 1 74 TCF of gas is judged economically recoverable at a price 
range of $3.00 to $5.00 per MCF, bringing the total to 757 TCF at prices 
up to $5.00 per MCF. The price of gas for 1988 averaged $ 1 . 7 1  per MCF 
at the wellhead, well below the level needed to support significant new 
reserve additions. The maintenance of U.S. gas production will require 
a much higher level of drilling than at present. A healthy service and 
supply infrastructure will be necessary to support this increased 
drilling activity. 
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Pipeline System Capacity 

The industry's pipeline system reaches from coast to coast and 
border to border. Interconnections within the system afford access to 
virtually every supply and market area in North America, including 
Mexico and Canada. Figure 8 shows gross transportation capacities 
into and out of major producing and consuming regions of the United 
States. Capacity to move gas out of maj or supply regions, under peak 
winter conditions, is approximately 33 .7  billion cubic feet per day 
(BCF /D) ; the system can handle net peak-day volumes of 4.6 BCF /D of 
Canadian gas; new lines with 2 BCF/D of capacity have been built or 
converted to gain access to new supply areas. 

0 PADD I 
- PADD II 
Q PADD III 

• LNG faciUties currently not in operation. 

The system's ability to respond to changing regional demand 
patterns is enhanced by the ongoing progress of deregulation. The 
AG.A projects an increase in demand of approximately 1 .9 BCF/D for 
New England, the Mid-Atlantic states, and Florida by 1992 . The 
industry has already proposed projects, most of which await regulatory 
approvals, with a capacity of 2. 7 BCF /D. to serve new markets in these 
regions and California. Other projects to open up new or capacity­
constrained supply areas such as Oklahoma and offshore Alabama 
have also been proposed. 

Storage Capacities 

Pipeline capacities are supplemented during peak-demand periods 
by almost 52 BCF /D of withdrawal capability from large underground 
gas storage facilities, and by almost 8 BCF /D of available peak-shaving 
supply, located strategically throughout the country. (Figure 9 shows 
the location of these storage facilities and the table provides capacity 
and peak-day deliverability data for these storage facilities.) The issue 
of the allocation of the costs of such storage under deregulation has not 
yet been fully resolved. 



LEGEND 

- MAJOR STORAGE AREA 

• LNG FACILITY 
- MODIFIED PADD BOU NDARY 

Stora� Deliverabilities Peak Shaving LNG 

Winter Design Day Peak Day Peak Day 
Base Working Total Deliverability Deliverability Deliverability 

PADD @ill __mQfl_ IBCFl (MMCF/D)* (MMCF/D) (MMCF/0) 

lA 573 137 

18 430 394 824 8,038 2,249 

IC 300 172 472 2,736 1 ,390 

ID 

II 1 ,698 1 ,285 2,983 19,499 2,224 

I l iA 408 509 917 7,778 383 

1 1 18 446 317 763 5,897 

IV 240 392 632 1 ,693 109 

v � � ...ill. 2.lli. @ --

TOTAL 3,786 3,277 7,063 52,356 7,778 137 

*Winter design day deliverability represents the mai<imum storage· withdrawal capability and 
may not be indicative of the sustainable capacity. 

Observations 

The study concludes that the existing flexible and dynamic 
transportation and supply system can meet virtually all current U.S. 
"normal" demand requirements and most "peak" demand 
requirements. Likewise, pipelines and regional natural gas storage 
facilities are adequate, in nearly all areas of the country, to meet needs 
for the foreseeable future. 

Figure 9. 

1988 SuiVey of 
Natural Gas Storage 
Facilities. 
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In the natural gas peak-demand and stress scenarios assumed in 
this analysis -- which allow for no proposed facilities being developed -­
most normal demand situations would be met without interruption. 
Partial supply curtailment is anticipated in some areas, during peak­
demand periods and extreme stress periods, due to a lack of pipeline 
capacity. These partial curtailments would impact only the utility and 
industrial/ commercial sectors, which are occasionally affected under 
interruptible gas contracts. In either case, however, the study concludes 
that the demands of residential and other non-interruptible high 
priority consumers would be met. 

Considerable fuel-switching capacity in the electric utility and 
industrial sector allows natural gas to substitute for oil, and vice versa, 
in a matter of hours, giving lower priority users an alternative to 
shutting down. Recently, FERC has approved some proposals for new 
pipelines that were not considered in the scenarios. If remaining 
approvals are granted and the new pipelines are built, more flexibility 
will be added to the system. 

The industcy's capability of serving the nation's needs will be 
enhanced by such market-driven improvements in the system. But 
producers, pipelines, local distribution companies, and other industcy 
participants must continue to work with federal and state regulators 
and legislators to facilitate the evolution towards a totally free 
marketplace . 



ABSTRACT 

SUMMARY OF VOLUME IV -­

PETROLEUM INVENTORIES AND STORAGE 

The Petroleum Inventories and Storage volume analyzes inventories and storage 
capacities for crude oil and the principal petroleum products in the: 

• Primary distribution system -- refineries, pipelines, and terminals 

• Secondary distribution system -- bulk plants and retail motor fuel outlets 

• Tertiary storage segment -- consumers/ end-users. 

The objective of this volume was to determine the amount of petroleum that could be 
available in an emergency, estimate new minimum operating inventory levels for the 
primary system, and determine the amount of petroleum storage capacity in the United 
States. Additionally, the impact of petroleum futures and foreward markets and the SPR on 
inventories were examined. 

Inventories and storage capacities in the primary distribution system and part of the 
secondary distribution system were determined by survey. In the primary system, each of 
the 381 companies was surveyed for detailed information on inventories and storage. In 
the secondary system , a statistical sampling technique was used:  1 ,995 of the 
approximately 1 5,000 companies believed to be in the secondary system were surveyed for 
data on inventories and storage. Estimates for retail motor fuel outlets were based on 
published literature and discussion with industry experts . 

The tertiary (consumer) segment was divided into seven sections - - Agricultural, 
Commercial . Electric Utilities , Industrial, Military I Government , Residential , and 
Transportation -- and estimates of inventories and storage capacity were made using 
available public data . 

The inventory and storage capacity estimates are compared to the NPC's 1983 
estimates. The changes along with the reasons for the changes were used to describe the 
forces that shape inventory and storage management. 

29 



VOLUME W 
Chapter 1 
pp. 21-33 

Chapter 2 
pp. 51-52 

HIGHLIGHTS 

The U.S. petroleum distribution systems are comprised of networks 
of terminals , refineries, other storage facilities , pipelines, tankers , 
barges , tank cars, and tank trucks . These elements move crude oil 
from its source, convert it into consumer products, and deliver the 
products to consumers' facilities for their use. All of these components 
store oil. 

Total Inventories 

The NPC has completed 10 inventory studies since 1948 to aid the 
federal government in emergency planning . The three studies prior to 
this one estimated minimum primary crude oil and selected product 
inventory levels, below which shortages and operating problems would 
begin to surface in a given distribution area . Inventories of crude oil 
and the principal fuel products in the primary distribution system on 
March 3 1 ,  1988 are shown below (in millions of barrels) : 

Crude Oil* 
Motor Gasoline 
Kero-Jet Fuel 
Distillate Fuel Oil 
Residual Fuel Oil 

Total 

Primary Inventories 

March 31, Change from 
1988 March 31, 1983 

343 - 1  
231 +8 

40 +5 
89 -29 
44 ----=2 

747 -19 

*Excludes 545 million barrels of SPR crude oil and 
10.6 million barrels of lease stocks. 

Chapter 2 
pp. 51-52, also 5�74 

For refined products, this study has gone beyond the historical 
focus on primary distribution, since the secondary distribution system 
and tertiary storage are closely interrelated and contain almost 45 
percent of the combined system inventory of products. The estimated 
total U.S. inventories of major products on March 3 1 ,  1988 are shown 
below (in millions of barrels): 

30 

March 31, 1988 

Prlmarv Secondary & Tertiary 

Gasoline 
Kero-jet Fuel 
Distillate Fuel 
Residual Fuel 

Total 

23I 
40 
89 
44 

404 

Chapter 2 Minimum Operating Inventories 
pp. 4249 

1 1 1  
1 1  

128 
� 

312 

The current study estimated industry-wide minimum operating 
inventory for crude oil and the principal products in the primary 



distribution system. Minimum operating inventories are defined as 
the level below which operating problems and shortages would begin to 
appear in the distribution system. 

At the time of the 1983 study, falling demand was the driving force 
behind a decline in minimum operating volumes for all products, as 
compared to the 1979 estimates. In this study, minimum operating 
inventories have been increased for crude oil, motor gasoline, and 
kerosine-type jet fuel: they have declined for distillate fuel oil and 
residual fuel oil. 

The estimates of 1988 total U.S. minimum operating inventory for 
the primary distribution system are as follows (in millions of barrels) : 

Crude Oil 
Gasoline 
Kero-j et Fuel 
Distillate Fuel 
Residual Fuel 

Total 

Minimum Operating Inventories 

Change from 
1988 1983 

300 
205 

30 
85 

� 

650 

+ 1 5  
+5 
+5 

-20 
....:.!Q 

-5 

These estimates recognize trends moving in opposite directions: 

For Hl2ber Inventories 

• Increasing reliance on long-haul foreign crude oil using large, 
deep-draft tankers 

• Increasing petroleum demand. 

For Lower Inventories 

• Reduction in refining, pipeline, and tankage capacity 

• Increasingly sophisticated inventory management. 

Primary Inventories 

At March 3 1 ,  1988, the system contained primary inventories of 
7 4 7 million barrels of crude oil and surveyed products. The study also 
notes that days' supply of crude oil or product calculations, based on 
total inventory, do not present a valid indication of the adequacy of 
inventory levels. A better way to judge adequacy is to look at 
availability -- the volume of inventory above the inventory required to 
run the system. 

To illustrate, for March 3 1 ,  1988, the following table shows total 
days' supply of inventory ranges from 3 to 25 times the true available 
inventory above minimum: 
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Appendix F 

Crude Oil 
Gasoline 
Kero-jet Fuel 
Distillate Fuel 
Residual Fuel 

March 31, 1988 

Total Days' Supply 
Dan' Supply Above Minimum 

Z7 4 
32 4 
33 8 
25 1 
31 10 

Inventories above minimum were generally lower in the 1988 
calculation than in 1983. However, a seemingly low number of days' 
supply above minimum should not cause concem in times of normal 
operation. The overall flexibility of the supply, refining, and 
distribution system provides ample ability to meet all but the most 
extreme demand peaks over time . The potential drawdown of 
inventory in the secondary distribution system and tertiary storage 
segment can provide additional flexibility in times of tight supply. 

While the primary distribution system operates with lower 
inventories today than in 1 983, several factors could mitigate against 
potential product supply disruptions impacting the consumer. 

For example, a significant proportion of imported crude oil has a 
long in-transit time (30-50 days) . This allows time for the fast-moving 
global supply network to locate altemative, nearby crude oil and 
products to compensate for an import disruption, if that supply is 
interrupted at the source. (No consideration was given to a politically 
motivated interruption of in-transit crude oil or products.) The 
combined systems (primary, secondary, and tertiary) capacity for 
holding petroleum products can moderate short-term "demand surges. " 

In recent years, substantial refinery capital investment has 
upgraded processing capability and increased flexibility to handle 
various grades of crude oil and produce a greater percentage of light 
products. 

And finally, SPR crude oil stocks are available for drawdown. The 
Strategic Petroleum Reserve had crude oil stocks of 545 million barrels 
as of March 3 1 ,  1988, and a potential drawdown rate of 3.6 MMB/D. 
The drawdown rate is expected to increase to 4. 5 MMB/D in 1 992. By 
1996, stocks are scheduled to reach 750 MMB/D. 

Primary system total tankage for crude oil and surveyed products 
amounted to 1 .4 1 9  million barrels in 1 988, down slightly since 1 983. 
The percentage of utilization of tank capacity over the 40-year span 
covered by NPC inventory reports has ranged from a high of 53 percent 
in 1969 to a low of 40 percent in 1 983; the average has been 46 percent. 
Utilization for the two days surveyed was 4 1  percent. It is not 
anticipated that there will be significant change in storage capacity in 
the next few years. 

As part of the study, a survey of the industry indicated that the 
existence of the Strategic Petroleum Reserve had not affected a single 
company's inventory levels. 

The study also examined the potential effects of the futures and 
forward markets. Despite the substantial growth of futures trading 



since the last NPC study, a survey of the primary and secondary 
distribution systems showed only 13 percent of respondents felt that 
the futures market had any effect on their level of physical inventories. 

Secondary and Tertiary Systems 

The secondary system operates between the primary distribution 
system and end-users of petroleum products . The two major 
components are bulk plants with storage capacity of less than 50,000 
barrels, and retafl outlets. Approximately 1 5 ,000 companies own 
and/or operate bulk plants, down from 18,000 in 1 983. As of March 3 1 ,  
1 988, there were an estimated 1 70,000 retafl motor fuel outlets. The 
bulk plants had 22 million barrels of product inventory, and the retail 
outlets had an additlonal 44 million barrels on March 3 1 ,  1 988. 

The tertiary storage segment consists of seven sectors : 
Agricultural, Commercial , Electric Utilities , Industrial , Mili­
tary/Government , Residential , and Transportation. Total tertiary 
product inventories were estimated at 24 7 mfllion barrels, with total 
capacity at 57 1 mfllion barrels. 

System Flexibllity 

Based on experience, the study concludes that the overall system 
has sufficient flexibility to handle a demand surge in defined 
geographic areas. Several factors tend to mitigate the importance of 
demand surges and diminish the likelihood of disruption. First, a call 
for product by the secondary or tertiary sector does not reflect a 
consumption surge, rather a transfer of products to secondary or 
tertiary storage, so the product is still avaflable. Also, demand surges 
would usually not apply to all products in all geographic areas at the 
same time. 

Primary inventories above minimum are usually avallable in any 
area. As these are drawn down in one location, product would be 
redirected from other areas by price-driven dynamics. 

Furthermore , finished products can be imported, from within a 
few days to a few weeks, to correct temporary imbalances in the system. 
Refineries continually replenish the primary system, and may be able 
to increase their output to meet a demand surge. Prices play a critical 
role in the process by providing the financial incentives and 
justification for shifting supplies to affected areas. 
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ABSTRACT 

SUMMARY OF VOLUME V -­

PETROLEUM LIQUIDS TRANSPORTATION 

The Petroleum Liquids Transportation volume presents information on all forms of 
transportation of crude oil, refined petroleum products, and liquefied petroleum gases 
(LPGs) . These include pipelines, tankers, tank barges, trucks, and rail cars. 

Capacity data as of December 3 1 ,  1987 are given for common-carrier crude oil 
pipelines, petroleum product pipelines, and LPG pipelines, in map and tabular formats. 
U.S. maps of each of these pipeline systems are included, as are regional maps by Petroleum 
Administration for Defense District (PADD) for the crude oil and product systems. Detailed 
area maps for major refining and pipeline centers are also included. 

In addition to capacity data. longitude and latitude data for pipeline receipt and 
delivery points are given, to aid in industry analysis and computer drafting. All data for 
pipelines were developed by an NPC survey of the maj or petroleum transportation 
companies in the United States. Some private (as opposed to common-carrier) pipelines are 
included in this report, but crude oil field gathering systems are excluded. Detailed profiles 
consisting of brief descriptions, maps, and data sheets for the individual pipeline 
companies that participated in the survey are available separately from the NPC. 

The waterborne transportation portion of this volume updates the 1 979 NPC inventory 
of marine petroleum transportation equipment, including U.S.-flag tankers and domestic 
inland waterway vessels. It also examines waterway navigational structures, and 
constraints on the waterborne transportation industry arising from various regulations 
and insufficient or outmoded facilities. 

The tank cars/tank trucks transportation portion of this volume analyzes the U.S. 
tank truck and rail tank car fleets, and determines the number of these vehicles that might 
be called upon to safely haul petroleum products in the event of an emergency. Data for this 
portion of the study, as well ar:. for the waterborne portion, were obtained from numerous 
government agencies and trade groups. 
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ffiGHLIGHTS 

Transportation is accomplished by a variety of land and marine 
modes including pipelines, rail tank cars, tank trucks, barges, and 
oceangoing tankers. On a volume basis, pipelines and marine carriers 
are predominant, but trucks and rail tank cars have essential 
functions. 

Pipeline Transportation 

At year-end 1 986, the nation's petroleum pipeline network, 
excluding gathering lines, totaled almost 204,000 miles, including 
108,000 miles of crude oil lines, 72 ,000 miles of refined product lines, 
and some 23,000 miles of LPG lines transporting such commodities as 
propane and ethane. Over the past decade reduced product demand and 
shifts in supply-demand patterns have impacted the system: crude oil 
pipeline mileage has declined, product and LPG lines have increased, 
with total mileage remaining virtually unchanged. Construction over 
the decade totaled approximately 24,000 miles. 

The study concludes that through 1 992 there is ample total crude 
oil pipeline capacity, and no maj or logistical problems are envisioned. 
Future product pipeline activity will primarily be directed toward 
removing bottlenecks in certain systems. LPG lines will be modified to 
accommodate such developments as increased waterborne and 
Canadian imports of LPG. 

Crude Oil 

From 1 979 to 1 983, U.S.  refmery runs declined, while domestic 
crude oil production increased. As a result , two maj or crude oil 
pipelines -- Seaway and Texoma -- were converted to natural gas 
service. Built in the 1970s to move crude oil imports from the Gulf 
Coast to Oklahoma, these lines had become underutilized as Mid­
Continent oil import usage fell. In 1 98 1 ,  the Louisiana Offshore Oil 
Port (LOOP) system came into operation to handle imported oil 
transported in large, deep-draft tankers. With a nominal capacity of 
1 MMB/D, LOOP was underutilized until the recent rise in oil imports. 

Since the mid- 1 980s, U.S. refinery runs have increased once again 
with rising demand, while domestic crude oil production has resumed 
its decline. With increasing Mid-Continent use of oil imports, at least 
one major crude oil pipeline from Oklahoma to the Texas Gulf Coast 
has been modified to handle Gulf Coast to Mid-Continent movements. 
New crude oil pipelines have been constructed to handle offshore 
production and to meet shifting refinery supply needs. TAPS capacity 
has been increased from 1 .6 to 2 . 1 MMB/D to handle volumes from new 
North Slope fields. Meanwhile , other lines have experienced 
significant throughput declines due to falling Lower-48 crude oil 
production. 

Successful exploration and development may require the 
construction of new lines, but the existing system, with minor 
modifications, should be adequate to meet foreseeable domestic and 
imported crude oil transportation needs. Figure 10 shows 1 988 gross 
inter-PADD pipeline capacities for crude oil. 



Refined Products 

The nation's 72 ,000 miles of product pipeline accounted for 1 . 6  
trillion barrel miles of product movements in 1 987. In response to 
shifting supply and demand patterns, some 3,732 miles of new, looped, 
or converted lines were placed in product service during the past 
decade, with slightly over 2,000 miles taken out of service. Notable 
expansions during the decade include Colonial's capacity expansion in 
1980, of its main line connecting the Gulf Coast and East Coast; 
Southern Pacific's maj or capacity expansion from Los Angeles to 
Phoenix; and Explorer's and Texas Eastern's expansion to increase 
capacity from the Gulf Coast to the Midwest. A line connecting the 
Philadelphia area and New York Harbor was expanded in 1983. 

Other lines have been expanded or reversed in response to regional 
demand shifts. But while the trend of supply restructuring may 
continue in the future , no significant logistical problems are 
anticipated.  Figure 1 1  shows 1 988 gross inter-PADD pipeline 
capacities for refined products. 

Two separate systems transport LPGs, or liquefied petroleum gas 
and natural gas liquids. Gathering systems collect product from gas 
processing plants. fractionators, and refineries and deliver it to 
storage hubs. Distribution systems then move the product to large 
consumers such as chemical plants, refineries, and wholesale 
distributors. 

Since 1979, new lines have been constructed to move increased 
production from Wyoming to West Texas, and from West Texas to the 
Houston/Mont Belvieu area. Meeting the needs of Gulf Coast refineries 
has led to the need for additional lines. While no other maj or 
construction plans have been announced, a number of proj ects may 
prove feasible. Among them are potential new lines to new ethylene 

Figure 10. 

Gross Inter-PADD 
Capacities of Crude 
Oil Pipelines -- 1 988 
(MB/D) .  
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Figure 1 1 . 

Gross Inter-PADD 
Capacities of 

Petroleum Product 
Pipelines -- 1988 

(MB/D) . 

Figure 1 2 .  

Gross Inter-PADD 
Capacities of LPG 
Pipelines -- 1 988 

(MB/D) . 

plants along the Gulf Coast; new connections, lines, or storage 
facilities to handle projected increases in Canadian and waterbome 
imports; a new system connecting Mont Belvieu and the chemical and 
refining industries in the New Orleans area; and an East Coast project 
to transport excess refinery butanes. 

Based on proj ections of LPG demand, the existing system, with 
minor additions and modifications. wUl have the capacity to handle 
LPG volumes into the 1990s. Figure 1 2  shows 1988 gross inter-PADD 
pipeline capacities for LPGs. 



Waterborne Transportation 

Marine carriers transport more petroleum than any other 
commodity, domestically as well as worldwide. Foreign oil traffic into 
the United States consists primarily .of imports carried by foreign-flag 
tankers. Domestic traffic consists largely of petroleum product 
movements from refineries, inland by river tank barges and along the 
coast by tankers and tug-barge units. This traffic includes substantial 
volumes of Alaskan crude oil carried on U.S.-flag tankers. 

Oceangoing Tankers 

The nation's ports vary in their ability to handle oceangoing 
tankers. Most ports with depths of 35 to 40 feet can berth tankers in the 
40,000-60,000 Dwr class. West Coast ports with depths of 50 to 65 feet 
can handle tankers up to 1 90,000 Dwr. The start-up of LOOP 
operations in 1 98 1  gave the nation Its first port facility capable of 
offioading Ultra Large Crude Carriers (ULCCs) , which range upwards of 
320,000 Dwr. 

Since 1 979,  there has been a steady decline in U.S .  tanker 
construction. This means an inevitable decline in the relative share of 
U.S. tankers as transporters of petroleum. 

Inland Waterways 

The inland waterway system includes 25,000 miles of navigable 
rivers and canals, but nearly 25 percent of the system is less than 6 feet 
deep, and 80 percent is less than 1 4  feet deep. In 1 986, tank barges 
carried almost 1 . 4  billion barrels of petroleum products, but tonnage 
has increased by only 7 percent over a 10-year period. Despite 
technological innovations, the system Is constrained by the physical 
limitations of the inland waterways related to weather, waterway 
depths, outmoded locks, dams, and low bridges. 

For the long term, substantial coastal and inland waterway 
movement of petroleum products will continue, with tank barges being 
an efficient and viable means of transportation. However, maj or 
public works investments will be required to modernize and upgrade 
deteriorating and outmoded inland waterways and harbor facilities. 

Overland Transportation 

Tank trucks and rail tank cars are primarily Involved in 
delivering finished products to redistribution terminals and ultimate 
consuming locations. Trucks also deliver condensate and crude oil 
from producing fields to pipeline origin points or refineries. 

Reduced rail regulation has resulted in improved earnings, and 
allowed maj or reinvestment in equipment and facilities . This 
investment has, in tum, made the system safer and more efficient. 
Deregulation of the trucking industry has also contributed to greater 
efficiency and a growth in capacity. The U.S. highway system provides 
the industry with a high degree of flexibility, and the industry is far 
more adaptable in Its ability to handle changing demands than it was 
in 1979.  Both tank car and tank truck transportation will continue to 
play a major role in transporting crude oil and petroleum products. 
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Govenunent Re�tlon 

Virtually every aspect of petroleum liquid transportation is 
subj ect to some degree of current or pending government regulation. 
Since 1979 ,  the substantial reduction in economic regulation of the 
rail and trucking industry has contributed to improved service and 
productivity . But the waterborne industry has faced difficulties in the 
form of inconsistent regulation among various local governments and 
governmental agencies. For example , uniform nationwide standards 
are preferable to a diversity of regional requirements for controlling 
dockside vapor emissions, which are now under consideration. The 
latter would require costly, redundant investment and increased time 
spent in loading - - raising cost and reducing effective fleet 
transportation capacity. 

The pipeline industry is particularly concerned with ongoing 
economic regulation and environmental issues that create 
uncertainties related to future pipeline investment decisions. Those 
decisions will be influenced both by the supply-demand equation, as 
well as the government's ability to clarify the regulatory uncertainties 
that cloud the investment process. 
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APPENDIX A 

STUDY REQUEST LETTER AND 
DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL 





The Secretary of Energy 
Washington,  DC 20585 

Mr . R a l p h  E .  Ba i l ey 
C h a i rma n 
Nat i o n a l  Pet r o l e u m  C o u n c i l 
1 6 2 5  K S t reet , N .  W .  
Wa s h i n gt o n , D .  C .  20006 

D e a r  Mr . B a i l ey :  

Fe br u a ry 2 0 , 1 98 7  

The Nat i on a l  Pe t ro l eum Cou n c i l  h a s  p r e p a red n u me r ou s  s t u d i es i n  
t he p a st o n  t h e  n a t i o n ' s pet r o l eum i n v e n t o ry , s t o r a g e , a n d  
t ra n s po rt at i on sy s t em s . T h e  C ou n c i l ' s l a s t  c om p r e h e n s i v e st udy on  
t h i s s u bj e c t  was  c om p l eted in  1 97 9 .  The p r i n c i p a l  obj e c t i v e s  o f  
t h a t  s t u dy we re t o  a n a l yze cu r rent i n vent o r i e s , e s t i ma t e  mi n i m u m  
o p e r at i n g  i n v e n t o ry l e v e l s ,  determi ne t he t ot a l  s t o r a ge c a p a c i ty o f  
t h e  p r i ma ry pet r o l e u m  d i s t r i bu t i on sy stem , a n d  p r o v i de de t a i l e d 
i n fo rmat i on on t he n a t i o n ' s t ra n s po rt at i on sy s t em fo r o i l a n d  
nat u r a l  g a s . I n  1 984 , t h e  C ou n c i l i s sued a repo rt u pd a t i n g  a n d  
e x p a n d i n g  t h e  i n v e n t o r i e s  a n d  s t o r a ge c a p a c i ty p o rt i o n s  o f  t he 1 979 
study . 

Th e s e  s t u d i e s  a re t he mo st c u r rent , com p re h e n s i ve t re a tme n t  o f  
pet ro l e um s t o r a g e  a n d  t ra n s po rt at i on th at a re av a i l a b l e fo r 
refe re n ce , wi t h  s ome data b e i n g  nea r l y  a decade o l d a n d  t h e  mo st 
re cent f rom ea r l y  1 983 . S i n c e  t h e  re l ea s e  o f  t h e s e  s t u d i e s ,  t h e re 
have been maj o r  c h a n g e s  i n  t he p roduct i o n  a n d  t r a n s po r t a t i on o f  
c r ude o i l a n d  n at u r a l  g a s , r e f i n e ry operat i on s , pet r o l e u m  p r o d u c t s 
d i st r i b u t i on n e t wo r k s ,  a n d  t h e  ma r k e t s  t h ey s e rve . 

Acc o r d i n g l y ,  I am r e q u e s t i n g t h e  C o u n c i l to u n de rt a k e  a 
comp re h e n s i ve n ew s t u dy on pet ro l eum i n ve n t o ry , s t o r a ge , a n d  
t ra n s po rt a t i o n c a p a c i t i e s u pd at i n g  t h e  C o u n c i l ' s ea r l i e r st ud i e s a s  
n e ce s s a ry . Emp h a s i s  s ho u l d  be g i ven to t h e  ree x am i n a t i on o f  m i n i m um 
ope rat i n g  i n v en t o ry l e v e l s ,  t h e  l ocat i on o f  st o ra g e  f a c i l i t i e s a n d  
av a i l a b i l i ty o f  i n v e n t o r i es i n  re l at i on  to l oc a l  dema nd , a n d  t he 
ca p a b i l i t i e s o f  d i s t r i b u t i o n netwo r k s  to mo ve p ro d u c t s f r om re f i n i n g  
cente rs t o  t h e i r p o i n t  o f  c o n sumpt i on p a rt i c u l a r l y  d u r i n g  p e r i o d s  o f  
st res s .  

F o r  t h e  p u r po s e o f  t h i s s t u dy , I de s i g n a t e  Dr . H .  A .  Me r k l e i n ,  
Admi n i s t r a t o r , E n e r gy I n fo rmat i on Admi n i st rat i on ,  t o  r e p r e s e n t  me 
and t o  p r o v i de t h e  nece s s a ry coord i n at i on betwe en t h e  De p a rtme n t  o f  
E n e rgy a n d  t he C o u n c i l .  

You r s t ru l y ,  

�� 
J o h n  S .  He r r i n gt o n  
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DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL 

In May 1 946, the President stated that he had been impressed by the 
contribution made through government/industry cooperation to the success of 
the World War II petroleum program. He felt that this close relationship should 
be continued and suggested that the Secretary of the Interior establish an 
industry organization to provide advice on oil and gas matters. Pursuant to 
this request, Interior Secretary J. A Krug established the National Petroleum 
Council on June 1 8, 1 946. In October 1977, the Department of Energy was 
established and the Council's functions were transferred to the new 
department. 

The sole purpose of the NPC is to advise , inform, and make 
recommendations to the Secretary of Energy on any matter, requested by him, 
relating to petroleum or the petroleum industry. Matters that the Secretary 
would like to have considered by the Council are submitted as a request in the 
form of a letter outlining the nature and scope of the study. The Council 
reseiVes the right to decide whether it will consider any matter referred to it. 

Examples of recent major studies undertaken by the NPC at the request of 
the Secretary include: 

e Refinezy FlexibilUy ( 1980) 

• Unconventional Gas Sources ( 1980) 

• Emergency Preparedness for Interruption of Petroleum Imports into the 
United States ( 1 98 1) 

• U.S. Arctic Oil & Gas (198 1) 

• Environmental ConseiVation -- The Oil & Gas Industries ( 1982) 

• Third World Petroleum Development: A Statement of Principles ( 1 982) 

• Petroleum Inventories and Storage Capacity ( 1983,  1 984) 

• Enhanced Oil Recovezy ( 1984) 

• The Strategic Petroleum ReseiVe ( 1984) 

• U.S. Petroleum Refining ( 1986) 

• Factors Affecting U.S. Oil & Gas Outlook ( 1987) 

• Integrating R&D Efforts ( 1 988) . 

The NPC does not concern itself with trade practices, nor does it engage in 
any of the usual trade association activities. The Council is subj ect to the 
provisions of the Federal Advisory Committee Act of 1 972. 

Members of the National Petroleum Council are appointed by the Secretary 
of Energy and represent all segments of petroleum interests. The NPC is headed 
by a Chairman and a vice Chairman, who are elected by the Council. The 
Council is supported entirely by voluntary contributions from its members. 



NATIONAL PETROLEUM COUNCIL 

MEMBERSHIP - - 1989 

ADAMS, William L. 
Chairman and 

Chief Executive Officer 
Union Pacific Resources Company 

ALLEN, Jack M. 
Chairman of the Board 
Alpar Resources, Inc. 

AMES, Eugene L. , Jr. 
President 
Venus Oil Company 

ANDERSON, Robert 0. 
President 
Hondo Oil & Gas Company 

.ANGEW, Emest, Jr. 
Petroleum Engineer 
Midland, Texas 

BAILEY, Ralph E. 
Chairman of the Board and 

Chief Executive Officer 
United Meridian Corporation 

BAIRD, D. Euan 
Chairman, President and 

Chief Executive Officer 
Schlumberger Limited 

BARNES, James E. 
President and 

Chief Executive Officer 
MAPCO Inc. 

BASS, Sid R 
President 
Bass Brothers Enterprises, Inc. 

BlACKBURN, Charles L. 
Chairman, President and 

Chief Executive Officer 
Maxus Energy Corporation 

BOWEN, W. J. 
Chairman of the Board 
Transco Energy Company 

BRINKLEY, Donald R 
President and 

BURGUIERES, Philip 
Chairman, President and 

Chief Executive Officer 
Cameron Iron Works, Inc.  

BURKE, Frank M.,  Jr. 
Chairman and 

Chief Executive Officer 
Burke, Maybom Company, Ltd. 

CAlDER, Bruce 
President 
Bruce Calder, Inc. 

CARL, William E. 
President 
Carl Oil & Gas Co . 

CARVER, John A ,  Jr. 
College of Law 
University of Denver 

CASH, R D. 
Chairman, President and 

Chief Executive Officer 
Questar Corporation 

CHANDLER, Collis P. , Jr. 
President 
Chandler & Associates, Inc. 

CHENAULT, James E. , Jr. 
Vice Chairman of the Board 
Lone Star Steel Company 

CHRISMAN, Neil D .  
Senior Vice President 
Morgan Guaranty Trust Company 

of New York 

CONKLIN, Danny H. 
Partner 
Philcon Development Co. 

COOK, Lodwrick M. 
Chairman of the Board and 

Chief Executive Officer 
Atlantic Richfield Company 

COPELAND , Mark G.  
Partner Chief Executive Officer 

Colonial Pipeline Company Copeland, Landye, Bennett and Wolf 
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COPULOS, Milton 
President 
National Defense Council Foundation 

COURSON, Harold D.  
President 
Courson Oil & Gas, Inc. 

COX. Edwin L. 
Chairman 
Cox Oil & Gas, Inc. 

CRUIKSHANK, Thomas H. 
President and 

Chief Executive Officer 
Halliburton Company 

DERR, Kenneth T. 
Chairman of the Board and 

Chief Executive Officer 
Chevron Corporation 

DIETLER. Cortlandt S. 
Chairman and 

Chief Executive Officer 
Associated Natural Gas Corporation 

DONAHUE, Alice C. 
International President 
General Federation of 

Women's Clubs 

DORN, David F. 
President 
Forest Oil Corporation 

EMISON, James W. 
President 
Western Petroleum Company 

ERICKSON, Ronald A 
Chairman of the 

Executive Committee 
Erickson Petroleum Corporation 

EVANS, Fred H.  
President 
Equity Oil Company 

FARRELL, J. Michael 
Partner 
Manatt, Phelps, Rothenberg & 

Evans 

FISHER, William L. 
Director 
Bureau of Economic Geology 
University of Texas at Austin 

GARY. James F. 
International Business and 

Energy Advisor 
Honolulu, Hawaii 

GLANVILLE, James W. 
General Partner 
Lazard Freres & Co. 

GLASSER, James J. 
Chairman and President 
GATX Corporation 

GONZALEZ, Richard J. 
Energy Economic Consultant 
Austin, Texas 

GOTIWALD, F. D. ,  Jr. 
Chairman of the Board, 

Chief Executive Officer and 
Chairman of the Executive Committee 

Ethyl Corporation 

GUNN, Robert D. 
Chairman of the Board 
Gunn Oil Company 

HALBOUTY, Michel T. 
Chairman of the Board and 

Chief Executive Officer 
Michel T. Halbouty Energy Co. 

HALL, John R 
Chairman and 

Chief Executive Officer 
Ashland Oil, Inc. 

HALL, Ronald E. 
President and 

Chief Executive Officer 
CITGO Petroleum Corporation 

HAMILTON, Frederic C.  
Chairman, Chief Executive Officer 

and President 
Hamilton Oil Corporation 

HAMMER, Armand 
Chairman of the Board and 

Chief Executive Officer 
Occidental Petroleum Corporation 

HAUN, John D.  
Chairman of the Board 
Barlow & Haun, Inc. 



HAUPI'FUHRER. Robert P. 
Chairman and 

Chief Executive Officer 
Sun Exploration and 

Production Company 

HEFNER. Raymond H . ,  Jr. 
Chairman and 

Chief Executive Officer 
Bonray Energy Corporation 

HEMMINGHAUS, Roger R. 
Chairman and 

Chief Executive Officer 
Diamond Shamrock R&M, Inc. 

HENDRIX, Dennis R 
President and 

Chief Executive Officer 
Texas Eastern Corporation 

HESS, Leon 
Chairman of the Board and 

Chief Executive Officer 
Amerada Hess Corporation 

HOBBS, Marcia Wilson 
Community Leader 
Los Angeles, California 

HOWSON, Robert E. 
Chairman of the Board and 

Chief Executive Officer 
McDermott International Inc. 

HUFFINGTON, Roy M. 
Chairman of the Board and 

Chief Executive Officer 
Roy M. Huffington, Inc. 

HUNSUCKER. Robert D .  
Chairman, President and 

Chief Executive Officer 
Panhandle Eastern Corporation 

HUNT, Ray L. 
Chairman of the Board 
Hunt Oil Company 

JOHNSON, A. Clark 
Chairman and 

Chief Executive Officer 
Union Texas Petroleum 

Corporation 

JONES, A. V. , Jr. 
Partner 
Jones Company 

JONES, Jon Rex 
Partner 
Jones Company 

KEPUNGER. H. F. 
President and 

Chairman of the Board 
Keplinger Holdings, Ltd. 

KETELSEN, James L. 
Chairman and 

Chief Executive Officer 
Tenneco Inc .  

KINNEAR. James W. 
President and 

Chief Executive Officer 
Texaco Inc .  

KOCH, Charles G .  
Chairman and 

Chief Executive Officer 
Koch Industries, Inc. 

KUEHN, Ronald L. , Jr. 
Chairman, President and 

Chief Executive Officer 
Sonat Inc. 

lAY, Kenneth L. 
Chairman of the Board and 

Chief Executive Officer 
Enron Corp. 

UCH'IBI.AU, John H. 
President 
Petroleum Industry Research 

Foundation, Inc. 

UEDTKE, J. Hugh 
Chairman of the Board 
Pennzoil Company 

McCLEMENrS, Robert, Jr. 
Chairman of the Board and 

Chief Executive Officer 
Sun Company, Inc. 

MacDONALD, Peter 
Chairman 
The Navaj o  Tribal Council 

McFARLAND, Lee C. 
Chairman of the Board 
McFarland Energy, Inc. 

McNUIT, Jack W. 
President and 

Chief Executive Officer 
Murphy Oil Corporation 
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McPHERSON, Frank A 
Chairman and 

Chief Executive Officer 
Kerr-McGee Corporation 

MAGUIRE, Cary M .  
President 
Maguire Oil Company 

MAYER. Frederick R 
Chairman of the Board 
Caza Drilling & 

Exploration Companies 

MEIDINGER. Judy 
Chairman of the Board 
Koniag, Inc. 

MilLER. C. John 
Partner 
Miller Energy Company 

MISBRENER. Joseph M .  
President 
Oil, Chemical & Atomic Workers 

International Union, AFL-CIO 

MITCHELL, George P. 
Chairman, Chief Executive Officer 

and President 
Mitchell Energy and 

Development Corporation 

MOFFE'IT, James R 
Chairman of the Board and 

Chief Executive Officer 
Freeport-McMoRan Inc . 

MORROW, Richard M. 
Chairman of the Board 
Amoco Corporation 

MUNRO, John Thomas 
President 
Munro Petroleum & 

Terminal Corporation 

MURPHY, John J. 
Chairman, President and 

Chief Executive Officer 
Dresser Industries, Inc. 

MURRAY, Allen E. 
Chairman of the Board, President 

and Chief Executive Officer 
Mobil Corporation 

NICANDROS, Constantine S .  
President and 

Chief Executive Officer 
Conoco Inc. 

NOBLE, Samuel R 
Chairman of the Board 
Noble Affiliates 

O'CONNOR. Raymond J. 
Vice President 
Citibank, N.A. 

PACKER. William B . ,  Sr. 
Chairman of the Board 
Seaview Petroleum Company 

PALMER. C. R 
Chairman of the Board, President 

and Chief Executive Officer 
Rowan Companies, Inc. 

PARKER. Robert L. 
Chairman of the Board and 

Chief Executive Officer 
Parker Drilling C ompany 

PERRY, Kenneth W. 
Vice Chairman of the Board 
American Petrofina ,  Incorporated 

PETIY, Travis H. 
Vice Chairman 
Burlington Resources Inc. 

PICKENS, T. Boone, Jr. 
General Partner 
Mesa Limited Partnership 

PITTS, L. Frank 
Owner 
Pitts Energy Group 

PLANK, Raymond 
Chairman and 

Chief Executive Officer 
Apache Corporation 

PRUET, Chesley R 
President 
Pruet Drilling Company 

RAWL, Lawrence G. 
Chairman of the Board and 

Chief Executive Officer 
Exxon Corporation 



REED, Robert G. ill 
Chairman of the Board, President 

and Chief Executive Officer 
Pacific Resources, Inc. 

RICHARDSON, Frank H. 
President and 

Chief Executive Officer 
Shell Oil Company 

ROSENBERG, Henry A. ,  Jr. 
Chairman of the Board and 

Chief Executive Officer 
Crown Central Petroleum 

Corporation 

ROSS, James H .  
President and 

Chief Executive Officer 
BP America Inc. 

SILAS, C. J. 
Chairman of the Board and 

Chief Executive Officer 
Phillips Petroleum Company 

SIMMONS, Donald M .  
President 
Simmons Royalty Company 

SLAWSON, Donald C. 
Chairman of the Board and 

President 
Slawson Companies 

SMITH , Clair S . ,  Jr. 
Smith Enterprises 
Shreveport ,  Louisiana 

SMITH, Weldon H. 
Chairman of the Board 
Big 6 Drilling Company 

SMITH, William T. 
Chairman 
Wolverine Exploration Company 

SORENSEN, Arlo G. 
President 
M. H .  Whittier Corporation 

STEGEMEIER, Richard J. 
President and 

Chief Executive Officer 
Unocal Corporation 

STEWARD, H. Leighton 
Chairman, President and 

Chief Executive Officer 
The Louisiana Land and 

Exploration Company 

SWALES ,  William E .  
Vice Chairman - Energy 
USX Corporation 

TRUE, H. A, Jr. 
Partner 
True Oil Company 

VETIER, Edward 0. 
President 
Edward 0. Vetter & Associates, Inc. 

WARD, L. O. 
Owner-President 
Ward Petroleum Corporation 

WEST, Robert V. , Jr. 
Chairman of the Board 
Tesoro Petroleum Corporation 

WILLIAMS ,  Joseph H .  
Chairman of the Board and 

Chief Executive Officer 
The Williams Companies, Inc. 

WISCHER, Irene S.  
President and 

Chief Executive Officer 
Panhandle Producing Company 

WOODS, Dalton J.  
President 
Dalwood Corporation 

WOODS, James D. 
President and 

Chief Executive Officer 
Baker Hughes Incorporated 

ZARROW, Henry 
President 
Sooner Pipe & Supply Corporation 

ZEPPA, Keating V. 
Chairman 
DeltaUS Corporation 
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NATIONAL PETROLEUM COUNCU. 

COMMITTEE ON 
PETROLEUM STORAGE & TRANSPORTATION 

CHAIRMAN 

William E. Swales 
Vice Chairman - Energy 
USX Corporation 

EX OFFICIO 

Edwin L. Cox 
Chairman 
National Petroleum Council 

SECRETARY 

GOVERNMENT COCHAIRMAN 

H. A. Merklein 
Administrator 
Energy Information Administration 
U.S. Department of Energy 

EX OFFICIO 

Lodwrick M. Cook 
Vice Chairman 
National Petroleum Council 

Marshall W. Nichols 
Executive Director 

National Petroleum Council 

W. J. Bowen 
Chairman of the Board 
Transco Energy Company 

Ronald A. Erickson 
Chairman of the 

Executive Committee 

* 

Erickson Petroleum Corporation 

John R Hall 
Chairman and 

Chief Executive Officer 
Ashland Oil , Inc. 

Ronald E. Hall 
President and 

Chief Executive Officer 
CITGO Petroleum Corporation 

Kenneth L. Lay 
Chairman of the Board and 

Chief Executive Officer 
Enron Corp. 

John H. Lichtblau 
President 
Petroleum Industry Research 

Foundation, Inc. 

Robert McClements, Jr. 
Chairman of the Board and 

Chief Executive Officer 
Sun Company, Inc. 

* 

Richard M. Morrow 
Chairman of the Board 
Amoco Corporation 

Allen E. Murray 
Chairman of the Board, 

President and 
Chief Executive Officer 

Mobil Corporation 

Robert G. Reed III 
Chairman of the Board, 

President and 
Chief Executive Officer 

Pacific Resources, Inc. 

C. J. Silas 
Chairman of the Board and 

Chief Executive Officer 
Phillips Petroleum Company 

Richard J. Stegemeier 
President and 

Chief Executive Officer 
Unocal Corporation 

Joseph H. Williams 
Chairman of the Board and 

Chief Executive Officer 
The Williams Companies, Inc. 
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NATIONAL PETROLEUM COUNCD.. 

COORDINATING SUBCOMMITTEE 

OF THE 
COMMITTEE ON 

PETROLEUM STORAGE IE TRANSPORTATION 

CHAIRMAN 

R N. Yammine 
President 
Emro Marketing Company 

ASSISTANT TO THE CHAIRMAN 

C. M. Palmer, Manager 
Crude Oil Scheduling 
Marathon Petroleum Company 

Ronald J. Bertus 
Vice President 
Supply and Transportation 
Shell Refining and Marketing 

Company 

Ronald J. Bums 
President 
Interstate Pipelines 
Gas Pipeline Group 
Enron Corp. 

Stephen L. Cropper, President 
Williams Pipe Line Company 

John P. DesBarres, President 
Santa Fe Pacific Pipelines, Inc. 

Bruce D. Frollch 
Vice President 
Supply & Distribution 
Chevron U.SA. Inc. 

D. R Hayward 
Vice President 
U.S. Supply 
Marketing & Refining 

Division - U.S. 
Mobil Oil Corporation 

Robert B. Keifer, Jr. 
Group Vice President 
Supply and Transportation 
Ashland Petroleum Company 

* * 

GOVERNMENT COCHAIRMAN 

Jimmie L. Petersen, Director 
Office of Oil and Gas 
Energy Information Administration 
U.S. Department of Energy 

SECRETARY 

John H. Guy, IV 
Deputy Executive Director 
National Petroleum Council 

* 

Rodger W. Murtaugh 
Vice President 
Operations Planning and 

Transportation 
Amoco Oil Company 

Robert P. Neuschel 
Director, Transportation Center 
Northwestern UJ;liversity 

Willlam M. Oller 
Executive Vice President 
Texas Eastern Products 

Pipeline Company 

L. E. Scott 
Vice President 
Crude Supply and Transportation 
Unocal Refining .  and Marketing 

Division 
Unocal Corporation 

J. E. Shamas 
President 
Texaco Trading and 

Transportation Inc. 

Ray G. Steiner 
Vice President 
Supply and Transportation 
Philllps 66 Company 



CHAIRMAN 

D. R Hayward 
Vice President, 

NATIONAL PETROLEUM COUNCIL 

SYSTEM DYNAMICS TASK GROUP 
OF THE 

COMMITTEE ON 
PETROLEUM STORAGE &: TRANSPORTATION 

GOVERNMENT COCHAIRMAN 

Charles C. Heath, Director 
Petroleum Supply Division 

U. S. Supply 
Marketing & Refining 

Energy Information Administration 
U.S. Department of Energy 

Division - U.S.  
Mobil Oil Corporation 

ASSISTANT TO THE CHAIRMAN 

Roy Murdock, Consultant 
National Petroleum Council 

Michel E. Dabbar, Manager 
Worldwide Crude Oil Supply and 

Maritime Transportation 
Phillips 66 Company 

Lawrence J. Goldstein 
Executive Vice President 
Petroleum Industry Research 

Foundation, Inc. 

Eugene V. Holzer 
Assistant Vice President 
Gas Operations 
Texas Eastern Gas Pipeline 

Company 

Bud Karachiwala* 
Vice President 
Pipeline Facility Planning 
Enron Corp. 

Edward N. Krapels 
President 
Energy Security Analysis 

* * 

SECRETARY 

John H. Guy, IV 
Deputy Executive Director 
National Petroleum Council 

* 

Richard A. Lietz 
Vice President 
Facility Planning and 

Gas Operations 
ANR Pipeline Company 

Rodger W. Murtaugh 
Vice President 
Operations Planning and 

Transportation 
Amoco Oil Company 

Robert P. Neuschel 
Director, Transportation Center 
Northwestern University 

Robert F. Pasteris 
Vice President - Engineering 
Natural Gas Pipeline Company 

of America 

Larry C. Thomas, Manager 
Joint Interest Pipeline 
BP America Inc. 

Philip K. Verleger, Jr. 
Visiting Fellow 

The Institute of International 
Economics 

*Currently Manager, Analysis and Planning, Midwest Gas Company. 
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SYSTEM DYNAMICS TASK GROUP 

SPECIAL ASSISTANTS 

Brian J. Blazina 
Business Development 

Representative 
Sohio Pipeline Company 

Marilyn G .  Cemosek, Manager 
Industry Information & 

Analysis 
Shell Oil Company 

Reginald C. Day, Consultant 
National Petroleum Council 

Richard L. Itteilag, Director 
Gas Demand Analysis 
American Gas Association 

David F. Johnson, Director 
Systems Planning and Analysis 

Division 
Strategic Petroleum Reserve 

Charles W. Linderman 
Program Manager 
Fossil Fuels 
Edison Electric Institute 

David L. McColloch, Economist 
Office of Energy Emergencies 
Energy Emergency Plans 

and Integration 
U.S. Department of Energy 

Ralph Mulltnger 
Petroleum Economist 
Marathon Petroleum Company 

Scott F. Raaum 
Staff Analyst 
Natural Gas Supply 

and Marketing 
Chevron U.S.A. Inc. 

Gary D. Reichow, Director 
Results Management 
Operations Planning and 

Transportation 
Amoco Oil Company 

W. E. Ryan, Manager 
Distribution and Facilities 
Product Supply and 

Distribution Department 
Mobil Oil Corporation 



CHAIRMAN 

NATIONAL PETROLEUM COUNCIL 

NATURAL GAS TRANSPORTATION TASK GROUP 
OF THE 

COMMITTEE ON 
PETROLEUM STORAGE & TRANSPORTATION 

GOVERNMENT COCHAIRMAN 

Joan E. Heinkel, Chief 
Data Analysis and Forecasting 

Branch 

Ronald J. Burns 
President 
Interstate Pipelines 
Gas Pipeline Group 
Enron Corp. 

Reserves and Natural Gas Division 
Energy Information Administration 
U.S. Department of Energy 

ASSISTANT TO THE CHAIRMAN 

Bud Karachiwala • 

Vice President 
Pipeline Facility Planning 
Enron Corp. 

Robert A. Flanders, Chief 
Engineering Design Section 
Office of Pipeline and Producer 

Regulations 

* 

Division of Engineering, Market 
and Environmental Analysis 

Federal Energy Regulatory 
Commission 

Robert B. Kalisch , Director 
Gas Supply & Statistics 
American Gas Association 

Theodore L. Kinne 
Vice President 
Safety, Environment and 

Operations 
Interstate Natural Gas 

Association of America 

* 

SECRETARY 

Benjamin A. Oliver, Jr. 
Committee Coordinator 
National Petroleum Councll 

* 

Richard A. Lietz 
Vice President 
Facility Planning and 

Gas Operations 
ANR Pipeline C ompany 

Jim R Mlller 
Vice President 
Operations 
Williams Natural Gas Company 

Robert F. Pasteris 
Vice President - Engineering 
Natural Gas Pipeline Company 

of America 

Pieter L. L. Vrancken, Manager 
Transportation and Exchange 
Natural Gas Department 
Shell Oll Company 

Robert W. Withers 
Executive Vice President 

Special Proj ects 
Transcontinental Gas Pipe Line Corporation 

*Currently Manager, Analysis and Planning, Midwest Gas Company. 
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NATURAL GAS TRANSPORTATION TASK GROUP 

Ruth A Concannon 
Senior Project Manager -

Facility Planning 
Enron Corp. 

Richard L. Itteilag. Director 
Gas Demand Analysis 
American Gas Association 
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James B. Kiefer 
SupeiVisory Engineer 
Natural Gas Pipeline Company 

of America 

Stephen T. Long 
Competitive Analysis 
Strategic Planning 
Enron Corp. 

SPECIAL ASSISTANTS 

Barbara Martner-Volpe 
Data Analysis and F orecasting 

Branch 
Reserves and Natural Gas Division 
Energy Information Administration 
U.S. Department of Energy 

Derek A Reid 
Petroleum Engineer 
Federal Energy Regulatory 

Commission 

Joseph L. Yestrepsky 
SupeiVisor. F acility Planning 
ANR Pipeline Company 



CHAIRMAN 

Bruce D. Frolich 
Vice President 

NATIONAL PETROLEUM COUNCIL 

INVENTORIES AND STORAGE TASK GROUP 
OF THE 

COMMITTEE ON 
PETROLEUM STORAGE &: TRANSPORTATION 

GOVERNMENT COCHAIRMAN 

James M. Diehl, Chief 
Fuels Analysis Branch 
Petroleum Supply Division Supply and Distribution 

Chevron U.SA. Inc. Energy Information Administration 
U.S. Department of Energy 

ASSISTANT TO THE CHAIRMAN 

Joseph C. Lodge 
Manager - Planning 
Western Region 
Supply and Distribution 
Chevron U .SA. Inc. 

Jay H. Bernstein 
Executive Vice President 
Northville Industries 

Corporation 

Kenneth A. Betts 
Manager, Marketing Research 
Texas Eastern Products 

Pipeline Company 

Donald M. Crann, Manager 
Business Studies 
U.S. Marketing & Refining 

Planning 
Mobil Oil Corporation 

Kenneth A. Doyle 
Executive Director 
Society of Independent 

Gasoline Marketers of America 

Lawrence J. Goldstein 
Executive Vice President 
Petroleum Industry Research 

Foundation, Inc. 

John A. Hamilton 
Vice President 

* 

Supply and Wholesale Distribution 
Agway Petroleum Corporation 

* 

SECRETARY 

Benjamin A. Oliver, Jr. 
Committee Coordinator 
National Petroleum Council 

* 

Ethel Hornbeck, Director 
Economics & Statistics 
Petroleum Marketers Association 

of America 

Gary R Kaneb 
Vice President 
Catamount Petroleum Corporation 

Edward N. Krapels 
President 
Energy Security Analysis 

Robert H. Mathers, Jr. 
Director of Planning and 

Marketing 
GATX Terminals Corporation 

Howard A. Mueller, Jr. 
Technical Manager 
Fuels and Operations Planning 
Planning and Evaluation Division 
Electric Power Research Institute 

D. M. Prenowitz, Manager 
Industry Information & Analysis 
Shell Oil Company 

John Prokop, President 
Independent Liquid Terminals 

Association 
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INVENTORIES AND STORAGE TASK GROUP 

Humberto Vainieri, Director 
Executive Office 
BP America Inc. 

Philip K. Verleger, Jr. 
Visiting Fellow 
The Institute of International 

Economics 

SPECIAL ASSISTANTS 

Jonathan A. Chanis 
Energy Analyst 
New York Mercantile Exchange 

Colin M. Kiernan 
Staff Economic Specialist 
Shell Oil Company 

Nancy J. Kirkendall 
Senior Mathematical 

Statistician 
Energy Information 

Administration 
U.S. Department of Energy 

Robert Levin, Director 
Research Department 
New York Mercantile Exchange 

David L. McColloch, Economist 
Office of Energy �mergencies 
Energy Emergency Plans 

arid Integration 
U.S. Department of Energy 

N. Foster Mellen 
Senior Analyst 
Energy Security Analysis 

John D. Shages 
Director, Planning Team 
Planning and Financial 

Management 
Petroleum Reserves 
U.S. Department of Energy 

Cheryl J. Trench 
Director of Research 
Petroleum Industry Research 

Foundation, Inc. 

Paula E. Weir 
Data Systems and Support Branch 
Petroleum Marketing Division 
Energy Information Administration 
U.S. Department of Energy 



CHAIRMAN 

John P. DesBarres 
President 

NATIONAL PETROLEUM COUNCIL 

LIQUIDS TRANSPORTATION TASK GROUP 
OF THE 

COMMITIEE ON 
PETROLEUM STORAGE & TRANSPORTATION 

GOVERNMENT COCHAIRMAN 

Ronald W. O'Neill, Chief 
Industry Analysis Branch 
Petroleum Supply Division 

Santa Fe Pacific Pipelines, Inc. Energy Information Administration 
U.S. Department of Energy 

ASSISTANT TO THE CHAIRMAN 

Buddy J. Currens, Director 
Engineering and Compliance 
Sun Pipe Line Company 

Patrick H. Corcoran 
Executive Director 
Association of Oil Pipe Lines 

Stephen L. Cropper, President 
Williams Pipe Line Company 

M. Cynthia Douglass 
Administrator 
Research and Special Programs 

Administration 

* 

U.S. Department of Transportation 

Robert D. Green, Director 
NGL Distribution & Inventories 
Phillips 66 Company 

David F. Johnson, Director 
Systems Planning and Analysis 

Division 
Strategic Petroleum Reserve 
U.S. Department of Energy 

Peter E. Luitwieler 
Vice President 
Supply and Logistics 
CITGO Petroleum Corporation 

* 

SECRETARY 

Benjamin A. Oliver, Jr. 
Committee Coordinator 
National Petroleum Council 

* 

William M .  Oller 
Executive Vice President 
Texas Eastern Products 

Pipeline Company 

Charles A. Rysenga 
President 
Marathon Pipe Line Company 

W. L. Thacker, President 
Unocal Pipeline Company 

Larry C .  Thomas, Manager 
Joint Interest Pipeline 
BP America Inc. 
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