DOE/EIA-0560(94)
Distribution Category UC-950

Natural Gas 1994

Issues and Trends

July 1994

Energy Information Administration
Office of Oil and Gas
U.S. Department of Energy
Washington, DC 20585

This report was prepared by the Energy Information Administration, the independent statistical and analytical agency within the
Department of Energy. The information contained herein should not be construed as advocating or reflecting any policy position
of the Department of Energy or any other organization.



Contacts

Natural Gas 1994: Issues and Trendsas prepared by the The overall scope and content of the report was supervised by
Energy Information Administration, Office @il and Gas, Joan E. Heinkel. Overall coordination of the report was
under the direction of Diane Wique (202/586-6401). General provided byBarbara Mariner-VolpeSignificant analytical
information concerning thieportmay beobtained from Joan  contributions were made by the following individuals:
E. Heinkel (202/586-4680), Chief of the Natural Gas Analysis
Branch. Detailed questions on specific sections of the Mary Lashley Barcella—Chapters 1 and 2
publication may be addressed to the following analysts:
Theodore J.P. Biribin—Chapters 2 and 5
e Chapter 1. "Overview," Barbara Mariner-Volpe (202/586-
5878). Christopher L. Ellsworth—Chapters 1 and 5

e Chapter 2. "Th&atural GadndustryUnder Orde636," Kevin F. Forbes—Chapters 1 and 5
and Appendix B, Barbara Mariner-Volpe (202/586-5878).
M. Elizabeth Kuhlenkamp—Chapters 2 and 5
e Chapter 3. "Natural Gas Contractingfary E. Carlson
(202/586-4749) and John H. Herbert (202/586-4360). Michael McGarrity—Chapter 3

e Chapter 4."The Natural Gas Storage Market," John H. Christopher J. Peterson—Chapters 1, 2, and 5
Herbert (202/586-4360) and Jariebin (202/586-4835).
James M. Thompson—Chapter 1
e Chapter 5. "Financial Aspects of the Natural Gas Industry,"

and Appendix C, Joan E. Heinkel (202/586-4680). Lillian (Willie) Young—Chapter 1.
e Appendix A. "Regulation and Legislation," Patricia J. Kunst Editorial support was provided by Ann C. Whitfield and Willie
(202/586-6150). Young. Desktop publishing gport was provided by Margareta
Bennett.

ii Natural Gas 1994: Issues and Trends
Energy Information Administration



Preface

Natural Gas 1994: Issues andehdshas been prepared by the The three appendices provide supplemental information to
Energy Information Administration (EIA) to provide a summary support the discussion and analysis presented in the body of the
of the latest data and information relating to the natural gaseport: Appendix A summarizes current Federal Energy
industry, including production, consumption, markets, andRegulation Commission (FERC) policy initiatives, FERC Order
prices. The report also examines several aspects of the structu86, and environmental and safety developments applicable to
changes taking place as the natural gas indussgonds to  the industry; Appendix B provides numerical examples of how
recent regulatory and legislative changes. interstate pipeline firm and interruptible transportation rates are
developed; Appendix C presents theethodology used to
The report consists of five chapters and three appendices. Eaelstimate the measures of financial performance presented in
chapter is designed to lself contained, resulting in some Chapter 5.
repetition of definitionand other background material. Chapter
1 reviews recent data on natural gas prices, consumption, aridnless otherwise stated, historical data through 1992 on natural
supply, examining recent trends in drilling and production, totalgas production, consumption, ampdice come from EIA,
system deliverability, anehd-use markets. Future prospects for Natural Gas Annual 199%/0l. 1 and 2, DOE/EIA-0131(92)/1
the industry aralso discussed. (Text notes appear at the end of and 2 (Washington, DC, November 1993). Similar annual data
this chapter because thie two-page subject format.) Chapter 2 for 1993 and monthly data for 1993 and 1994 come from EIA,
discusses the response of the interstate pipeline companies Matural Gas Monthly (NGM), DOE/EIA-0130 (94/04)
the restructuring requirements of Order 636. Chapter 3 looks gWWashington, DC, April1994). Data from the NGM are
natural gas supply and transportation contracts, and includgsreliminary estimates.
basic examples of the use of financial instruments within the
natural gas industry. Chapter 4 lsmas the underground natural This report is the secoridatural Gas: Issues and Trends
gas storage market, examining the increased use of storage byhere is no 199%olume). A prepublication release of the
the industry. Chapter 5 reviews thiéects of developing new Executive Summary was distributed in May 1994. However, the
market structures on the financial performance of the natural gasader should note that updated information on stock market
industry. results has been incorporated into this report, which resulted in
revisions to the Executive Summary, specifically, Figure ES5
and corresponding text.
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Executive Summary

Operating in the wake of almost continuous regulatory change
during the past 15 years, the natural makistry has been
successfully adapting to institutional restructuring and
significant market changes. The industry completed the
restructuring mandated under the Federal Energy Regulatory
Commission's Order 636 in time for the 1993-94 heating season
and was quickly tested tgevere weather in Januat994.
Initial concern about the operation of the gas network was
substantially allayed when the system delivered record amounts
of gas to the eastern half of the country during extreme weather.
The industry has also responded to some dramatic changes in
market conditions, streamlining and improving the efficiency of
operations. Faced with %l-percent decline in real wellhead
prices from 1984 through 1992, producerfiave reassessed e
drilling and production activities with the result that the
"bubble" of oversupply that had plagued the industry since the
mid-1980's has virtually disappeared, leaving supply and
demand essentially in balance.

This report provides an overview of the natural gas industry in

1993 and early 1994 (Chapter 1), focusing on the overall ability

to deliver gas under the new regulatory mandates of Order 636.
In addition, the report highlights a range of issues affecting the

industry, including:

Restructuring under Order 636 (Chapter 2)

Adjustments in natural gas contracting (Chapter 3)
Increased use of underground storage (Chapter 4)

Effects of the new market on the financial performance of thee
industry (Chapter 5)

Continued impacts of major regulatory and legislative
changes on the natural gas market (Appendix A).

Highlights
1993 in Review

There are indications thatdustry operations became more
efficient in 1993 as the market adjusted to increased operational
and contractual flexibilityThere was a moderation in some
seasonal aspects of the market, with indications that this reduced
seasonality will continue.

e The March 1993"Storm of the Century" was eclipsed
by the frigid weather in January 1994. The winter of
1992-93 ended the pattern of warmer-than-normal weather
during the previous three winters. This sparked a 5-percent
increase in combined residential and commercial
consumption iM993. Approximately half of thisncrease

Natural Gas 1994: Issues and Trends

was directly attributable to the March 1993 storm that swept
across the eagpam of the Nation. This was the highest
level of March consumptiomsinitdy data have been
collected (beginrii®93 3. Less than a yedater, in
Jdrasty aweek that was 40 percent colder than
riormalch of theEast Coast provided a more severe
test of thendustry.Deliveries to residential and commercial
consumers in Jh@@&éawyere up 18 and 30 percent,
ieslyedtom the previousyear and alsavere the
highest monthly levels recorded since 1973. This resulted in
near-record pipeline throughput, storage withdrawals, and
gas send-outs by local distribution companies.

Wellhead prices moved higher inl993for the second
year as surplus wellhead deliverability declined and
markets moved into better balanceBetween1991 and
1993, average annual wellhead prices increased by
21 percent. Much of the increase occurred 993, as
wellhead prices averaged $1.99 per thousand cubic feet, an
increase of 14 percent from 1992. Average annual wellhead
capacity utilization in 1993 is estimated to be 81 percent, a
substantial improvemeiftom the67-percent utilization in
1985. The rising gas prices in 1992 led to a drilling recovery
that continued in1993. Gas well completions in 1993
increased by 11 percent. This turn-around in drilling
combined with higher gas finding rates is expected to allow
the industry to maintain adequate supplies of natural gas.

Natural gas production rose 3 percent in1993 to
18.3 trillion cubic feet, a continuation of the upward
trend seen since 1986ncreased production has tended to
be concentrated in the traditionally off-peak summer months
and largely dedicated to the injection of gas into storage for
winter use, as well as to meet incremental demand from
electric utilities and industrial cogenerators. Consequently,
seasonality in production haseen reduced, with less
variation in production flows throughout the year.

e A striking development during 1993 was the absence of

a strong seasonal pattern in average wellhead prices.
Instead of the usual decline in late spring, prices in May
reached their highestlel of the year. Many factors, such as
the late spring storm, contributed to this unusual price

vii
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pattern. However, there are indications that the reduction ire
seasonality in wellhead prices may continue into 1995. For
example, the futures contract priced #94 (as of March

17) show a moderated seasonal pattern with a winter peak,
but no significant trough in the off-peak months when
compared with futures prices a year earlier. While seasonal
price differentialsappear tohave declined, prices are
expected to exhibit continued variability as a result of
unanticipated supply and demand conditions, such as those
caused by unusual weather patterns.

A heightenedrole for storage in the current market is .
becoming increasinglyevident. The reduction in wellhead
price seasonality can, in part, be attributed to the increased
utilization of storage. For exampfepm 1988 through 1992,
storage injections and withdrawals averaged 20 percent and
18 percent higher, respectively, than during the previous 5-
year period. In additiorinventory levelsare being more
closely monitored. Lower inventories and increased injection
and withdrawal activitiesmay indicate a fundamental e
adjustment relating to the economics of storage use and a
reassessment of the storage levels neddedsupply
reliability. Despite the lowest levels of working gas since
1978going into the last heating season, storage performed
well in meeting the extraordinary demands placed on the
system during January 1994.

North American gas trade is a major factor in today's
competitive market.Imports no longer serve as a marginal
source of supply, but amctively competing for market
share. From 1992 to 1993, imports increased by 6 percent
to 2.3 trillion cubic feet, and provided Ildercent of
domestic consumption. Import capacity from Canada
increased by 24 percent, or hiflion cubicfeetper day,
during 1993 with the completion of several major projects. e
In addition, plans have been announded another

1.3 billion cubicfeetperday ofimport capacity byL996.
Although no significant changes in gas trade with Mexico
are expected in the near term, the North American Free
Trade Agreement, enacted in Decemb@83, will help
foster the development and integration of the Mexican gas
industry.

These changes have resulted in a new menu of services
and options available to industry playersSome of these
services, such as gathering, storage, and system balancing,
were typically included agart of the bundled service
provided by pipeline companies. Other financial egkl
management services have been developessponse to

the increased market riskacing customers. Negervice
selections make it easi@r endusers tomake tradeoffs
between the quality of servitieey wantand the price they

are willing to pay.

New transportation flexibility allows customers to
reduce the cost of moving gag-he development of market
hubs and creation of a secondary market rédeased
capacity are new aspects of the market, providing improved
access teupply areas angew transportation routes. The
value of these new options is greatly enhanced by the
electronic bulletin boards being used to trade capacity.

Planned storage expansions could increagmak-day
deliverability from underground storage facilities by 27
percent by the end othe decadeMore than two-thirds of

the 18-hillion-cubic-foot-per-day increase is expected from
"high-deliverability" facilities, such as salt cavern storage,
where gas can be injected and withdrawn on a continuing
basis throughout the year tmlancedaily or monthly
demands. In addition, many of the planned new storage sites
are inproximity to major market hubs. As the number and
variety ofcontractual arrangements have increased in the
market, storage will be usedadjust for system imbalances,
provide emergency supply backup, and support the new "no-
notice" service required under Order 636.

Risk management is an important element of the
industry today. Mechanisms for managing price risk, such
as futures contracts and other related financial instruments,
have becomevidely available to market participants. The
number of gas futures contracts (open interest) doubled
between January antflay 1993, reaching more than
140,000contracts. Strategies are also availableanage
other types of risk, such as supply risk. For many gas market
participants, the challenge now is to evaluate the risks they

The Industry Adjusts to a New Way of Doing
Business

face in order to develop an overak management strategy.

The separation of the merchant and transportation functions of
interstate pipeline companies under Or@86 has vastly

increased the choices that pipeline company customers have fg Very Competitive Market Offers

obtaining service. In turn, the restructuring has also greatIyS. ifi tO tuniti
increased the complexity of contracting for natural gas service: Igniiican pportunities

As the gas industry entered its fingating season under the new o .
regulatory system inNovember 1993,two facts were Natural gas consumption is expected to expand by 2 trillion
intensifying, and the responsibility of guaranteesypply DY environmental considerations as well as the increased

security had shifted from pipeline companies to marketers, locafompetitiveness in natuigas markets. Recent growth has been
distribution companies (LDC's), and end users. dominated by cogeneration applications in the industrial sector
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and weather-induced increases in the residential sector. Futu®ytlook for the Industry
growth will be concentrated in electricity generation by
industial and commercial cogenerators, as well as electric

utilities and other nonutility power producers. The expanding natural gas market and more competitive
environment will provide companies in all sectors of the
® Gas demandfor electric ut|||ty generation will grow industry with neWpOSSibilitieS to imprOVe their financial

largely because of economicand environmental performance. However, success will depend on management's
advantages of natural gaver other generating fuels.  ability to take advantage of thew opportunities—for example,
The majority of new generating facilities built by electric instituting moreflexible operations, reducing costs, and finding
utilities are expected to be gas-fired, primarily combined-and developing the marketeeycan serve best. On the other
cycle plants and combustion turbines. These units are moreand, the increased complexity of the marieefuires much
efficient, less capital-intensive, available in a wide range ofcloser attention to contracting arrangements, risk management,
capacities, and can be constructed more quickly tharfnd the use of electronic information transfer.

alternative units. In addition, natural gas is a clean-burning

fuel and therefore an important component in reducing® Recent trends in stock prices and bond ratings support
emissions and improving air quality. Approximately 60 & cautious optimism regarding the financial prospects
percent of planned generating capacity additions through for the natural gas industry. Stock pricesfor most

2000 are expected to be gas-fired. segments of the industry outperformed the Standard and
Poor's500index duringl 993.However, gains in the early

e A potentially significant market is electric utility part of the year were partly offset by fourth quarter declines,
repowering projectS, which upgrade existing gas-fired when StOCl@riceSfor all SegmentS of the industry declined
powerplants and convertoil- and coal-fired plants to (3 to 18 percent), while th8&P 500rose slightly (1
natural gas or co-firing capability. Repowering has an percent). Results for the firguiarter ofl994were mixed.
advantage over new construction in that it involesger Prices generally rose in January because of record activity
permit approvals, shorter lead times, amay have lower associated with the colder-than-normal weather. However,
construction costs. A plant can often be repowered at higher Stock prices declineafter February because of successive
capacity and higheefficiency than theoriginal design. increases in interest rates, continuesv oil prices,
Although utilites havereported only a few planned uncertainty regarding gas prices, and expectations of lower

repowering projects, by some industry estimates, as much as allowed rates of returfor pipeline companies and LDC's.
half of the growth in gas consumed in the electric power ~Bond raings in 1993 were stable but substanddat a

sector could come fromepowered units over the longer ~ Sample of independent producers and interstate pipeline
term. companies.

® Retail natural gas prices are projected to remain e The future financial performance of individual

competitive with petroleum prices, increasing (in real companies will reflect their ability to exploit new
terms) by 25 percent per year on averagﬁ'om 1992 Opportunities. For prOducerS, thmle” be flndlng and
through 2000.This projection shows that competition in the ~ developing new gaseserves at competitive prices. The
e|ectricitysector between natural gas and resifuglloil outlook for marketers will depend on the extent to which
will continue to be a limiting factor for natural gasce they can capitalize on the access provided by market hubs to
increases. However, if the primary competitor of natural gas ~ Serve a wider regionamix of clients and tprovide
becomes distillate fuel oitather than residual oil, there rebundled services to customestio prefer "one-stop
would be opportunity foupward movement in the market ~ shopping.” The financial performance of pipeline companies
price of natural gas, depending on tiensity of now dependsainly ontheir role as gas transporters and
competition within the gas industry. will hinge on their ability to sell capacity. For LDC's, key

financial considerations are the management of new
responsibilities for gas supply and transportation, reducing
costs, and developing new markets for their services.

The opportunities available tioe industry today are substantial.
The new structure that has evolved under Order 636 has placed
the natural gas market in a better position to compete in the
current energy market. The financial performance of participants
in the natural gas industry will be

Natural Gas 1994: Issues and Trends ix
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determined by their ability to adapt to the new business
environment, maintain competitive prices, and provide reliable
service.
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1. Overview

In 1993, the natural gas industry and its customers experienced themes ofcompetition and risk recur throughout this
a smooth transition to a new operating environment, even  chapter, and the rest of the document, and are discussed
thoughthey faced fundamental adjustments in the market. Two  from many perspectives.
events in particular affected all segments of the market:
e Competition—particularly how it has led to the
e The interstate pipeline industry was restructured in  development of new services. Order 636 restructuring has
accordance with Federal Energy Regulatory Commission  provided the industry with many alternatives for managing
(FERC) Order 636. the purchase and transportation of natural gas. Customers
now require services that had previously been part of their
& The excess productive capacity that had characterized the bundledservice arrangements with pipeline companies. In
industry throughout the 1980's diminished, leaving supply  addition, financial services are an increasingly important
and demand in better balance. aspect of contractual arrangements as regulatory guidelines
and controls have been removed from many aspects of the
As a result of these developments, all segments of the industry marketplace.
are facing increased competition, some segmenttacirey
higher risks, gas prices have risen, and a renewed emphasis hms Risk—how it has changed for indusiparticipants, and
been placed on gas exploration, production, and delivery. how the industry is adopting strategies to manage that risk
and benefit from the opportunities that accompany it.
FERC Order 636issued in April1992, requirednterstate
pipeline companies to separdtg "unbundle”) all of their  Chapter 1 first examines changes in the supply side of the
services. Gas purchases are essentiallyffoee regulation, industry—drilling, production, imports, and prices—and the
while transportation and storage remain subject to FERCcloser balance between supply and demand that has recently
jurisdiction. However, more competition has been introduceddeveloped. The chapter next highlights how the new regulatory
into the gas transportation industry with the establishment of @nvironment has changed industry operations and the dynamics
secondary market in pipeline transportation. The secondargf the market. Overaflystem deliverability is theamddressed,

market permits pipelineompany customers to tradapacity illustrating how the ingstry uses many supplemental sources of
rights among themselves, using electronic bulleiiards  supply to meet peak-period demand such as that experienced in
provided by the pipeline companies. January 1994. The chapter also presents recent developments in

end-use markets and identifies the growth areas that are
In November 1993the gas industry entered its first heating expected to shape thadustry in the future. Finally, the
season under the new regulatory system. Two facts werhistorical perspective is summarized and future prospects for the
immediately apparent: competition in gas marketing was industryare discussed. (Text notes for Chapter 1 appear at the
intensifying, and the responsibility for guaranteesugpply end of the chapter.)
security had shifted from pipeline companies to marketers, local
distribution companies (LDC's), and end users themselvesSubsequent chapters and appendices highlight a range of issues
Concern about the operation of the gas network wasaffecting the industry.
substantially allayed in January 1994 when the system delivered
record amounts of gas to the eastern half of the country during@ Restructuring under OrdéB6 (Chapter 2 and Appendix
a severe cold spell. B)

e Adjustments in natural gas contracting (Chapter 3)
This chapter reviews the major events affecting the natural gae Increased use of underground storage (Chapter 4)
industry in1993 and earlyl994 and provides a historical e Effects of the new market on the financial performance of
context for interpreting their impact in the near term. The the industry (Chapter 5 and Appendix C)

e Major regulatory and legislative changes and how they

continue to shape the natural gas market (Appendix A).
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Figure 1. Gas Supplies Move into Balance
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Natural Gas Supply: Exploration and Production

After a decade of excess productive capacity, gas supplies
continued to move into closer balance with demand during
1993. This can be attributed largely to the improyaite
signals producensow receive. Clegsrice signals are a result

of indugry restructuring and the abolition of price controls that
encouraged drilling even in the presence of excess productive
capacity* Indicative of the better balance between supply and
demand, idle capacity has declined significanthDécember
1985, arer 30 percent of the Nation's natural gas productive
capacity layidle, clearly more than the industry's operational
needs. For Decemb&®93, idle capacity is estimated at a more
efficient 17 percent—adequate, with deliverability from storage,
to meet peak demands.

e Reflecting the improvement in price signals, changes in
wellhead prices for natural gas had a swift and robust
impact on drilling levels in 1993.Rising gas prices in
1992 led to arilling recovery that continued into 1993
(Figure 1). Well completions continued at a brisk pace for
the first quarter of 1993, averaging 939 per month. Amide
uncertainty oveprices, completions declined 648 per
month in the second quartemd604 inthe third quarter.
Completions rose to 876 in October only to decline to 702
in December as natural gas wellhead pramtened in
response to the plunge in pilices.Annual completions
were 11 percent higher than 1892, although still low
when compared with historical levels. Nevertheless, gas
well completionssurpasseail well completions for the
first time. As recently a§987the number of gas well e
completions was less thdralf the number of oil well
completions.

e Reflecting improved productivity, reserve additions
have been buoyed by higher finding rates and positive
reserve revisions.Gas discoveries pesuccessful gas
exploratory well increased from 6.7 billion cubic feet (Bcf)
in 1982 to 21.4 Bcf in 1992 (the latest year for which data
are available)Industry restructuring, improvements in

Annual natural gas production rose 3 percent in 1993

to 18.3 trillion cubic feet, a continuation of the upward
trend seen since 198@-igure 1). Open access to pipeline
transportation has resulted in more marketing opportunities
for producers and greater competition, leading to increased
production. New knowledge ghs reservoirs has led some
States to revise their well-spacing rules, allowing
producers to increase production via the drillingntfl
wells? As a result, production has increafed fields
once considered too mature to produce at high levels.
Production from the top 100 gas fields, most of which are
over 50 years old, was 32 percent highekr981than in
1982. For example, the Hugoton field, discovered in 1922,
has produced more gas thany other U.S.field. It
produced 516 Bcfin 1991 compared with 328 Bcf in 1982.
Additional production increases are expected during the
next few yeardbecause of changes in State prorationing
rules in 1993.

Increased production hagended to be concentrated in

the traditionally off-peak summer months. Summer
production has been largely dedicated to the injection of
gas into storagéor later winter use anfbr incremental
demand from electric utilities and industrial cogenerators.
Consequently, production now exhibits less month-to-
month variation, providing for more efficient use of
existing capacity.

Productive capacity is projected to remain adequate to
support increases in production(Figure 1). Preliminary
results of an Energy Information Administration analysis of
wellhead productive capacity indicate that (under the base
case assumptions) productive capacity will rise in 1995 in
response to projected drilling increades. By December
1995, productive capacity is projected to re&dh6 Bcf

per day, slightly higher than the 60.9 Bcf per day estimated
for December 1992.

technology, and a strategy of focusing on larger prospect3he gas supply industry in 1985 was saddled with overcapacity

have led to significant improvements in #féciency of
finding new reserves of natural gas. 992, reserve

and high costsToday the industry isnore efficient and
produces more gas at a lower wellhead price. However, the

revisions resulting from new information about known gas ability of the industry to sustaproduction at prices competitive
reservoirs accounted for 46 percent of total gas additionswith low-priced alternatives depends on the ability of producers

As a result of these factors, the industry afle to add
almost as much teserves il992 as in 198%ith less
than half the number of wells drilled.

to apply new extraction technologies, as well as the size and
characteristics of the accessible resource base.
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Figure 2. Technological Advances Enhance Supply
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Natural Gas Supply: Technological Advances

Technological advances have enhanced the industry's ability t8é New gas supplieswill become availablefrom the

find and develop new gagserves at competitive prices.

According to the National Petroleum Council (NPC), advances

in drilling have loweed real drilling costs by 3 percent per year
during the past 20/ears! Some of the most significant
improvements in technologpave come in the realms of seismic

surveying, drilling, and well completion techniques. The NPC
estimates that technology advances will add more than 230

trillion cubic feet (Tcf) to the resource base by 2010.

e The adoption of three-dimensional (3-D) seismic

surveys during the 1980's hadowered the risk of
drilling a dry hole. During a seismic survey, seismic waves
generated at the earth's surfpess througkhe earth and e
are reflected back to the surface and recorded. The recorded
reflections are processed aadalyzed for indications of
gas- and oil-bearing strata. A conventional two-dimensional
(2-D) seismic survey collects data along a survey line on the
earth's surface. This gives a 24xtical cross-section of the
geology below the survey line, but provides little
information about thgeology oreither side of the cross-
section (Figure 2). A 3-D seismic survey collects data over
a surveyarea and provides 2D image of the geology
below the earth's surface. Because of the enormous amoumt
of data collected with 8-D survey, this technology only
became viable with theapid advances in computer
processing power experienced during the 1980's.

Three-dimensional seismic surveys have helped boost
production from existing fields in th@ulf of Mexico. For
example, Mobil Exploration and ProductionS. Inc. has
increased gas production fromtk-year-old East Cameron
Block 286field off the Louisiana coast. Gas was targeted
below the currently producing field based on the results of
a new 3-Dseismic survey. Gas productifmm the East
Cameron field is currently reported at 100 million cubic feet
(MMcf) per day.Just 3 years ago the East Camdiad
produced 25 MMcf per day.

The use of polycrystalline diamondcompact (PDC) drill
bits has shortened drilling times andowered drilling
costs. Drilling technology advancesare

increased application of horizontal drilling in natural

gas fieldsMost gas reservoirs are much more extensive in
their horizontal (areal) dimension than in their vertical
(thickness) dimension. For instance, a typical reservoir
might be only 20 feehick but covermanythousands of
square feet. A conventional vertical well can diaity a
small percentage of a reservoir compared with a horizontal
well (Figure2). Most horizontal wells drilled to date have
targeted oil reservoirs. As the technique improves and
becomes cheaper ®mploy, horizontal drilling should
become more widely used in the gas industry.

Advanced fracturing techniques have had some
striking successes in increasingas flow from tight sand
reservoirs. The use of new chemicals in the fracturing
process allows sand-laden fluids to drain away, leaving the
sand behind as a prop to hold open the fractures. Fracturing
shouldimprove the economics of drilling for gas in tight
formations. Gas from tight formations represents 27 percent
of the estimated total lower 48 gas resource base of
approximately 1,300 T¢&.

Advances in offshore platform design, subsea well
completion techniques, and associated underwater
technologiesnow allow offshoregas prospects to be
developed at greater water depthshan before!® New
offshore technologieare being used in the deep waters of
the Gulf of Mexico, where many larger gas prospects should
be found.Subsea completions and underwater production
manifolds will enable productioirom new deep water
prospects at a lower cost tharginally estimated. Using
these underwater technologideep water prospects will be
developed at a fraction of the cost of permanently placing a
surface productioplatform in deep waters. The oil and gas
produced using thitechnology can bpiped to a shallow
water host platform, a cheaper alternative (Figure 2). Costs
can be further reduced by using an existing shallow water
platform, situated above an older declining field.

While the domestic industry cuntty provides about 90 percent
particularly  of domestic consumption, a significant and growing contribution

important for accessing large volumes of deep gas deposiis being made by imports of natural gas.

believed to occur belod5,000feet® The development of
this gas has previously been constrained by low prices and
the high cost of drilling.
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Figure 3. North American Gas Trade Continues to Expand
but at a Slower Pace
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Natural Gas Supply: Imports and Exports

Pipeline imports continued to grow in 1993 but at a slower rate
than the record-setting pace 1892, while pipeline export
levels dropped substantialisom their record highs af992.

Only imports of liquefied natural gas (LNGjom Algeria,
which nearly doubleddm 1992 levels, increased substantially,
whereas exports ¢fNG to Japanstayed relatively flat. Inan e
unexpected development, in December, Mexico began
exporting natural gas to the United States for the first time since
1984.

e The largest component of U.S. import and export trade
in natural gas continues to be pipeline imports from
Canada, representing 11 percent of U.S. gas
consumption in 1993After increasing by 22 percent from
1991 levels to a record high &,094billion cubic feet
(Bcf) in 1992, Canadian gas imports continued to grow, but
by a modest 5 percent, 5194 Bcf in 1993 (Figure 3).
Pipeline exports to Canada, after reaching a 20-year high of
68 Bcf in 1992, dropped by 26 percent to 50 Bcf in 1993.

e Import growth into California remained steady, despite
a controversy with Canadian producers that dampened
short-term imports for the first 10 months of 1993* A
decision by California regulators to allow capacity release
caused the Canadian National Energy Bd&EB) to
prohibit (effective late-Jund992) short-term exports e
through Kingsgate and Huntingdon, British Columbia,
except under contracts with Alberta and Southern'Gas.
Consequently, short-term imports destined for California for
the first 10 months cf993 (30.1Bcf) were 44percent
lower than for the samgeriod in1992 (53.3Bcf). After
more than a year of negotiations, the affedtes. and
Canadian companies agreed to restructure their sales
contracts. Accordingly, the NEB revoked its orders on this
matter effectiveNovember 1—and short-term imports in
November and December skyrocketed to seven times the
volume imported in those months in 1992.

e Import capacity from Canada increased by 1.8 Bcf per
day during 1993 with completion of severalmajor
projects, including a 0.9-Bcf-per-day expansion by Pacific
Gas Transmission into California. Numerous other projects

1992level of 7.4 Bcf per day. However, it is possible that
some of these projects will delayed or canceled,
paticularly in light of the extensive capacity already
available into California and other major markets.

While Mexico has been expected to develop as a
significant market for U.S. natural gas in the near
term, higher prices, coupled with Mexico's slumping
economy, contributed to sharply curtailed demand in
1993 Pipeline exports to Mexico, after increasing to 96.0
Bcf in 1992—nearly 60 percent above the record level of
60.4 Bcfset in 1991—plummeted 86.8 Bef in 1993.
Mexico's economic downturn, coupled with small amounts
of new associated gas production from oil fields coming on
line in southern Mexico, has produced a mini-glut of gas. In
1993, Petroleos Mexicanos (PEMEX), the Mexican energy
agency, began exporting natural gas to the United States for
the first time in 9 years, albeit at modest levels (just under
Bcflin December). At least three projects to increase
cross-bordecapacity with Mexico have begmoposed,
which, if completed, would expand capacity by 583 million
cubicfeetperday. The 1993export results may affect the
size, pace of progress, or even fhasibility of these
projects.

The extensive import and export trade in 1993 reflects
the trend toward development of an increasingly
integrated North American gas industry.Canada's large
resource dvabe competitively priced gasipplies
provide U.S. marketers and consumers, particularly on the
West Coast and in the northern States, with increased
supply options. The development of a still broader gas
ndustry that incorpotas significant gas trade with Mexico
is some geap It will depend on a number of
interrelated developments in Mexico's economy in general
aniichitsl gas industry in particular—notakbaying
off international debt, developing the oil and gas resource
base and building additional production and transmission
infrastructure. The North American Free Trade Agreement
(NAFTA) will help foster the development and integration
of the Mexican gas industry.

have been planned, which, if completed as originallyNorth America has significant natural gas resources. The

proposed, could expand import capacity @5 Bcf per
day by 1996, or nearly 42 percent from the

continuing development of a North American market for natural
gas holds substantial potential for the domestic market.
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Figure 4. North America Has Vast Natural Gas Resources
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Natural Gas Supply: Prospects for the Future

North America has a vast natural gas resource base to support

growing natural gas demand (Figdie Into the21stcentury,
natural gas supplies will be determined within this increasingly

integrated market.

The supply of natural gas is sustainable over the long
term. The technically recoverable resource base is the level
of proved reserves (gas that can be readily produced) plus
the amount of gas that can feend anddeveloped under
current prices and technology. At the end of 1992, proved
reserves in the United States (including Alaska) equaled
165 tillion cubic feet (Tcf), equivalent to roughly 10 years
of production at current rates. In 1992 study, The
Potential for Natural Gas in the United States: Source and
Supply the National Petroleum Council estimated a ®
technically recoverable gas resource base for the lower 48
States ofl,065Tcf, sufficient gas to meet U.S. demand at
current levels for about 60 yed?s. Alaska has an additional
152 Tcf in potential supplies, while Canada's gas resource
base is estimated &21 Tcf. In addition, Mexico's gas
resource base is estimate@&® Tcf. The opening of the
Mexican oil and gas industry to foreign investment will
facilitate technology transfers, which will promote
development of the Mexican gas resource base. Improved
access to all these resoes provides grounds for optimism
about the role of natural gas in the Nation's energy future.

Gas supplies to thelower 48 States could become
available from the Canadian frontier and Alaska, but

are not expected prior t02010* The industry has a
strong hcentive to develop the significant gas resources in
inaccessible regions of Canada and Alaska. However, gas
pipelines from these regions are not feasible given current
prices. Breakthroughs in the liquefaction of gas or
electricity wheeling (so that electric plants could be
established near remote gas fields) tare possibilities
being researched to exploit this gas.

New technology is expected to increase the resource
base. Under the expectedechnology of 2010, the
technically recoverable resource base is estimated to equal
1,295Tcf, more thar?00 Tcf higher than undeurrent
technology. Anexample of the role that new technology
can play in accessing more of the resource

base is provided by the recent use of "super computers" il

conjunction with3-D seismic surveys. Using this
hntéaogy it ispossible to produce images of previously
undetectable gas and oil-bearing geologic structures
beneath salt layers under @Belf of Mexico. In October
1993, a consortium led by Phillips Petroleum reported the
first commercial subsalt discovery 80 miles off the coast of
Louisiana. Tesflows of almost 10 milliorcubicfeet per
day of natural gas (arid000 barrels peday ofoil) were
reported from the discovery wéil.  The industry is very
optimistic about the potential for future subsalt discoveries.
At a recent lease sale, ov227 million was bid for
offshore leases, many of them overlying subsalt prospects.

Current technically recoverable resource estimates
may understate the long-term supply of natural gas
While over 3 million wells have been drilled in the United
States since 1959, only a few thousand have depths greater
than 10,000feet. Below this depth, the United States
remains largely a frontier region. Th&S. Geological
Survey has speculated that almost 3,200 trillion cubic feet
of gas may be present at depths between 14,000 and 22,000
feet. The high cost of drilling a deep well precludes
considering these prospects as part of the technically
recoverable resource base. However, further technological
advances should eventualbsult in the development of the
onshore deep frontier.

The U.S. GeologicaSurvey has estimated that tight
formations in Wyoming's Greater Green River Basin alone
may contain oveb,000trillion cubic feet (Tcf) of gas.
Although not economicallyecoverable in thenmediate
future, this gas couldlay an importantole in satisfying
demand after more conventiorglpplies are depleted.
Another potentially important source of supply is gas from
geopressured aquifers. While the economics are currently
marginal, the U.S. Geological Survey has estimated 5,700
Tcf of geopressured gasayoccur in deep aquifers. Gas
hydrates located in Alaska arudff the U.S. coast are
another example of a speculative, but potentially important
source of gas. It is estimated that these regions could
provide betweem85 and 3,109 Tcf of gas. However,
current technology is inadequate to recover gas from these
sources.
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Figure 5.
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Changing Market Dynamics: Wellhead, Spot, and Futures Prices

Wellhead prices moved sharply higher in 1993, averaging $1.99
per thousand cubic feet (Mcf), 14 percent higher than in 1992.
This is the highest level reached sirk@85, when prices
averaged $2.51 per Mcf.

The largestnonthlychanges i1993occurred between April

and June as the market recovefreun the effects of a late
winter storm. From April tdvlay, prices increase#i0.25 per

Mcf in response to the increased demfordgas bystorage
operators. Wellhead prices théstl $0.43 perMcf between

May and June when injections of gas into storage were reduced
because storage levels were pgentito be adequate. However, e
overall monthly variability inprice throughout thgear was
generally less i1993than in either of the previousy2ars
(Figure 5).

Furthermore, the seasonal pattern of price variation that
developed in the late 1980's, where prices rose in the winter and
declined in the spring and summer, was not evident in the
wellhead market i1993.For example, i1993,the average
wellhead price peaked May. Incontrast, the 1992 peak was

in October, more in line with the normal seasonal peaks
occurring during the heating seasons. Both the reduction i
monthly price variability and in seasonality may be due, in part,
to the increased utilization of underground storage throughout
the year.

Prices on the futures and spot market attbiery Hub were
similar and tracked closely throughout the year. However,
futures prices tended to move sharply higher during periods of
stress, exceeding spot prices for the same delivery month.

e The 3-percent increase in demandor natural gas in
1993 andthe reduction of excesgas supplies in early
1992werethe principal factors supporting the higher
prices, but storage activity also put upward pressure on
prices. Underground storagejéctions were higher in 1993
than in 1992 in 7 othe last 9 months of the year. In
addition, State prorationing rules were changetiogg,
lowering the authorized level @honthly production in

this encouraigesistry to place more gas in storage
today for future delivery. When the stored gas is released
onto the market, it tends to lower the price. The much more
active storage industry means that it is no longer necessary
for producers to bring on line as many inefficient wells as it
had in the past to satisfy incremental gas demand during the
peak winter season. Instead, the industry is relying more on
storage withdrawal$or incrementasupplies during the
peak season, which alleviates upward pressure on prices at
the wellhead.

Increased use of storage throughout the year has also
moderated the monthly changes in gas pricetn 1993,

the range of wellhead prices over the year varied by $0.58
per thousand cubieet (Mcf), abouhalf of the$1.12 per

Mcf range in 1992and 12 percent less than the range in
1991. During1993, wellhead prices were more closely
clustered for much of the year, with$8.18 per Mcf
interquartile range (i.e., tmange of half of the observations
shown by the boxes in Figure 5). In contrast, the range was
$0.40 per Mcf in 1991 and $0.53 per Mcf in 1992.

Futures prices tended to exceed both spot and wellhead
prices in 1993, especially during periods of streshe
futures market at the Henry Hub for a delivery month closes
before all deals for the shipments of desm hubs,
productiorsites, or other transfer points for gas supplies in
the United States are completed. The futures price,
however, is frequently used as an initial refergrae in
negotiating many of these deals. High futuregrices
frequently result from perceptions that storage levels are too
low to meet gas demand. As the market adjusts after the
close of the futures market, and it becomes clear that
supplies are adequate, the prices drop. This was the case in
May 1993 when the futures settlemeptice for May
delivery was $2.76 permillion Btu (MMBtu) while the
average spot price at thkenryHub for the same delivery
month was $2.17 per MMBI4.

The futures market has become an integral part of pricing

major producing States, and potentially keeping gas off thalecisions being made in the natural gas market on a daily basis.
market. These factors contributed to higher wellhead pricest has shown substantial and continuing growth since its

in 1993.

inception in1990and has become the financial benchmark of

many contractual arrangements.

e The reduced seasonality in pricefor 1993 maybe, in
part, a consequence of the growth of the futures market
and of the increasing flexibility of thegas industry. If
prices for future delivery are relatively high,
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Figure 6. The Use of Natural Gas Futures Grows Dramatically

Futures prices rose sharply in

spring 1993 . .. . .. Leading to more futures contracts
2.60 Nov 1 150 Oil Prices Fall Nov 1
] Cold Spell Peaks Oil Prices Fall ] (June 2, 1993)
2507 (Jan. 19, 1994) (dune 2. 1993) 140
130
107 1993
é 110
1993 8 100 -| Cold Spell Peaks
3 1 (Jan. 19, 1994)
2.00— ¢ E 90
1.90 1 _g 80 - //\‘v_v_1<92
| g |
1.80 1992 £ 707
| S |
1.70 O 60
i Snow Storm Ends : — i
O L 5t o ke Sl Sovsomens
R ' g ] (Mar 25, 1993)
1.50 g 40 Hurricane Andrew
140 ] ? 2 1 (Aug 26, 1992)
: 4 30 4 Oklahoma Prorationing Rule
1.30 Oklahoma Prorationing Rule 20 (Apr 1, 1992)
’ (Apr 1, 1992) |

1
0.00

i T T T T T T T T T T 0 4 ; ; T T T ; ;
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

... While increased trading shows market liquidity

700
2 600
c
®© i
[%2]
]
2 500 —
)
z il
S
[ 400 —
'_
@ il
(8]
©
5 300 —
c
o
S il
-
o
@
Qo
E ,
=}
2

200 —
) Ml“ ‘
0 — - =

Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan

1990 1991 1992 1993 1994

Note: Aggregate open interest (number of outstanding contracts) typically declines around November 1 because the relatively high-volume contracts
for December, January, and February are expiring.
Sources: Commodity Futures Trading Commission, Division of Economic Analysis.

12 Natural Gas 1994: Issues and Trends
Energy Information Administration



Changing Market Dynamics: The Futures Market

Significantprice uncertainty in the natural gas markegled .
dramatic growth in the use of the futures market during 1993. At
the beginning ofLl993,the number of gas futures contracts
(open interest) exceeded heatindudilires contracts for the first
time. Natural gas open interest reachd8,165contracts on

May 19,the highest level for the yeldr. This level was double
the number of contracts at the beginning of year and

exceeded heating oil open interest by almost 40,000 contracts.

Prices on the futures market moved sharply higher in the early
months of 1993, but moderated in the later months as oil prices
declined and concern about adequate storage l@relhe .
heating season abatddhily variability in theprice of gas on
futures and cash (spot) markets continued to be significant and
contributed to the 83-percent increase in open interest from the
beginning to the end of the year. The laiige in thefutures

price of gas (Figure 6) in the spring of 1993 was accompanied
by strong growth in the number of contracts. An even greater
increase irmonthlytrading volumes was seen during the year.
At the end of 1993the averagenonthly volume ofrade was
more than three times greater than its level at the beginning of
1993.

e The expected continuation of rising demand for natural
gas and a closer supply and demand balance
contributed to the higher level of futures prices in 1993.
Demand for natural gascreased in 1993 and is expected
to increase during the next several years. On the supply side,
wellhead productive capacity was reduced (by about 4
percent) in1992 inresponse tosery low prices at the
beginning of the year and continued to decline slightly (by e
less than 2 percent) in 1993. Both of these factors supported
higher prices.

e Market growth also occurred because contracts now
trade for 18 future delivery months.The extension of the
futures contract markdtom 12 to 18 monthsccurred
during Januargt992. Asthe industry became increasingly
familiar with the longer term futures contracts, trading in
these contracts grew. The extension an additional 6

The exchange of futuresfor physicals (EFP's) is
increasingly used by the gas industry to arrange deals.
EFP's require buyers and sellers of natural gas first to take
positions in the futures market before completing a deal in
the physical market. Exchanges arranged through an EFP
increased from about 45 billion cubic feet (Bcf) in January
1993 toabout130Bcf in January994. The popularity of
EFP's is supported by the value of the futures market as a
means of pricediscovery and the flexibility of these
instruments.

New financial instruments continue to be developed,
and the nonregulated portion of the financial market
continues to grow. As the need forisk management
services increases undee restructured industry and as the
futures contract market continues to grow, ngsice
hedging instruments continue to be developed. For example,
price insurance is availablehereby the insurandeuyer

pays acertain percentage of the current cost of gas as a
premium®® In return the buyer of the insurance is
reimbursed if the price of gas rises above some set value.
The growth of the futures market alswipports the
development of the options market and of the nonregulated
markets in swaps and optiofls. The futures contract market
price is used directly by the nonregulated market when
offering these financial instruments. Futures contracts are
used, at times, by the financial industry to hedge its own
risks in arranging swaps contracts through which buyers and
sellers can fix prices.

The liquidity of the market has increasedThe continued
growth and importance of the futures market is supported by
the liquidity of the market, where buyers and sellers are
readily able to complete exchanges near expected prices. If
a market lacks liquidity, willing sellers outnumber willing
buyers (or vice versand the volume of completed trades
declines. The growth in the volume of trades in the gas
futures market gives every indication it is a végyid
market (Figure 6).

months allows market participantsspport longer term  The futures and related financial markets are important

contracts for the physical commodity, since price risk can becomponents of the market today and are essential support for the

managed through the futures contrdotsan additional 6 increasing market flexibility that hdseen developing under

months. open accesggulation. With the implementation of Order 636,
substantial additional flexibility haseen introduced into the
market.
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Figure 7. Changing Market Dynamics
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Changing Market Dynamics: Increased Flexibility

Increased flexibility in buying and selling gas was an important
development for the industry ih993. This flexibility was
achieved through the development of additional market hubs,
creation of a secondary market for capacity rights, introduction
of new services, and implementation of more flexibleeipt
and delivery points. All of these factors have contributed to a
more dynamic, customer-focused market for gas services.

e New market hubs developed inl993 andmore were
proposed.New market hubs were created in Chicago, in
Ellisburg-Lady (Pennsylvania), and in New York, bringing
the total number of hubs to over 20. In addition, companies
representing all segments of the natural gas industry plan to
create hubs in the near future. Market hubs are
geographically dispersed throughout the United States®
mainly near supply basins, storage sites, and downstream
pipeline interconnections. Hubs provide both physical and
transactional services. Physical services include gas
wheeling?® parking; transportation, storage, compression,
and processing. Transactional services being offered consist
of title transfer, buyer-seller matching, balancing, and
electronic bulletin board (EBB) information. These services
support economic or ilfmational functions without relying
on physical facilities. Market hubs are an integait of
restructuring gas services because they (1) promote greater
competition by bringing more buyers and sellers together;
(2) improve the efficiency of the pipeline network by linking
supply, storage, pipeline interconnect, and distribution areas
more completely (Figuré); and(3) improve reliability by
giving end users access to marpgy options than they had
in the past.

e Implementation of capacity release programs during
1993 presented end users with additional flexibility in
reselling unneeded transportation capacity rights.
Although releases occurred earlier in thear, full-scale
implementation of capacity release programs by pipeline

availability of capacity were affected by fluctuations in
weather. During theevere cold spell in the third week of

Jan@84;, capacity availablefor release declined

significantly and some capacity was recalled. By late March
1994, nearly 15 percent (8.2 billion cubic feet) of U.S. total

winter peak capacity was held by repkupperst

The secondary market gives more flexibility to holders of
capacity rights in that a market now exists for them to resell
or "lease" capacity they do not need to other shippers. This
makes it more attractive to enter into long-term capacity
contracts. Pricefor released capacity have ranged from
$0.01 permillion Btu to the maximunreservation fee.
Discounts on releases have been common.

An array of new services was offeredast year to help

end users take advantage of the restructured industry.

A broad mix of new transportation, storage, balancing, risk
management, supply, and rebundling services is now
available (see Chapter Bnd users arrow able to pick

and choose onlthe servicetheyneed from arexpanded
menu of options. The new service selections make it easier
for end users tonake tradeoffs between the quality of
service they want and the price they are willing to pay.

Flexible receiptand delivery points.Pipeline customers
fivith capacity rights now have more flexibility in
changing where they choose to inject or withdraw gas along
pipeline trunklines. These changes were instituted to
promote the secondary market for capacity. apacity
rights are more valuable now because purchasers of released
capacityayspecify, at no extra cost, different receipt and
delivery points than those belonging to the releasing shipper,
as long as thgas moves along the same transportation path
within the same zone.

Changing market dynamics have alteredpjpertunities and

fakisig industry participants. While deregulation has

companies was not required until November 1, 1993. While
trading activity on the secondary market beglamwly, it
built up steadily during the heating season (Figure 7).
expected, weekly variations in the

increased market exposure and reallocated risk, it has also
fostered comyiigion and the introdttion of new services. These
As trends have compelled participants to consider alternative
strategies to manage these risks and to take advantage of new
market conditions.

Natural Gas 1994: Issues and Trends
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Table 1. Competition and New Opportunities Also Carry Risks

Industry Segment

Opportunities

Risks

Producers

Marketers

Interstate Pipeline
Companies

Local Distribution
Companies (LDC's)

Improved access to storage and
transportation facilities

More direct competition at the wellhead, as
changes in transportation rate design
eliminate transportation rate distortions of
earlier rate designs on wellhead prices

Use of hubs to expand markets

Improved access to storage and
transportation facilities

Use of hubs to reach more customers and
provide new services

Rebundling services to end users that prefer
"one-stop" shopping

Use of electronic bulletin boards to facilitate
the buying and selling of capacity

Guaranteed short-term recovery of most
fixed costs

Transferred risk associated with the
merchant function to local distribution
companies and end users

Increased flexibility on the grid allows
pipeline companies to increase utilization of
their systems

Creation of new services (regulated and
unregulated) to meet the needs of diverse
customers

Greater ability to control costs (and select
services) as a result of unbundling

Improved reliability from access to more
supply areas

Lower interruptible transportation rates may
help LDC's retain their customers that have
fuel-switching capability

Creation of new services to meet the needs
of diverse customers

Changes in the Federal Energy Regulatory
Commission's (FERC's) approach toward
regulating gathering services may affect
gathering rates—if rates increase, producer
revenues may decline

Increased competition from other suppliers,
as well as low competing fuel prices (e.g.,
low-sulfur residual oil), puts downward
pressure on wellhead prices

Improved access to facilities is resulting in
intense competition from other marketers
(including producer and pipeline company
affiliates) to develop and promote customer
services

Uncertainty under Order 636 about ability to
continue third-party contracting separate from
pipeline capacity release programs may limit
their flexibility in providing services to some
customers

Competition on the pipeline grid may result in
substantially discounted transportation rates
and the possibility of reduced profitability (or
excess capacity for those unable to retain
competitive rates)

Costs submitted by companies as "transition
costs" have to undergo regulatory review.
Some of these costs may not be approved as
"transition costs" by FERC and could be
disallowed

Availability of discounted firm capacity in the
capacity release market may reduce their
ability to recover the fixed costs allocated to
interruptible service

Increased supply risk associated with the
transfer of the supply aggregation
responsibility from the pipeline companies

Continued threat of customer bypass of
LDC's, which may reduce the ability of LDC's
to recover fixed costs fully

New contracting practices developing since
open access may result inincreased State
regulatory scrutiny

Source: Energy Information Administration, Office of Oil and Gas.
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Changing Market Dynamics: Risk and Risk Management

There are substantial opportunities associated with thes
significant regulatory changes that have occurred during the
past decade. At the same time, as competition in the natural
gas industnhas expanded, market-based risks have begun to
have a more direct impact (Table 1) and have resulted in the
recentemphasis on risk management in the natural gas
industry. Risk has always existed in the natural gas industry.
It is an inherent element of any industry whether regulated or
market-based and a critical factor in any decision-making. Bute
most important, risk is a constructive component of the
industry that disciplines the market amdquires industry
players to operate efficiently.

Price risk—The risk associated with fluctuation in the
commodity price, as well as pricdsr gasstorage and
transportation services

Capacity risk—The risk associated with unavailable pipeline
capacity, either becausefofce majeureevents or inadequate
contracting practices

Credit risk—The risk associated with the financing of
company operations, based on perceptiondinaincial
outlook.

There are many benefits of competition and numerous
Until the late 1970's, comprehensive regulation insulated thenechanisms availabfer managingisk. Among the benefits of
natural gas industrfrom certain types of risk, particularly competition are:

price volatility. Since thepassage of the Natural Gas Policy
Act of 1978,Congress and the Federal Energy Regulatorye
Commission have reshaped the natural gas industry, making
it more competitive and market-driven. Light-handed
regulation, together with the forces of supply and demand,
have reallocated some risasong industry players. To put e
these issues in perspective, a description of some of the types
of risk affecting the natural gas industry are described below.
However, it should be noted thatany ofthese risks are e
common to any competitive market.

e Regulatory risk—The risk associated with changes in the
policies of local, State, and Federal lawmakers ande
regulatory agencies

Market risk —The risk associated with the competitive
forces within each industry segment, as well
competition from other energy sources

Increased interaction among buyers and sellers of gas,
allowing each greater freedom to seek out the most favorable
price and other contract terms

Increased freedom for buyers to obtain transportation services
independently and at locations that best suit their needs

Availability of a wide variety of gas supply and delivery
services and the flexibility tpurchaseonly those services
necessary to secure the delivery of purchased supplies

Potentially increased market efficiency, as buyers and sellers
manage their costs of doing business directly and make greater
use of the pipeline grid.

as Mechanisms for managing risk have become widely available to
market participants. For many market players, the challenge now

is to evaluate the risks they face and develop an overall strategy to

Supply risk—The risk associated with events that causebring these risks within acceptable levels to achieve the most

disruption in production at the wellhead, such as wellheadewards.

freezeups or nonperformance by the supplier.

Natural Gas 1994: Issues and Trends
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Figure 8. Peak Demand Drives Deliverability Requirements

Weather drives peak residential and commercial demand
while industrial and utility demand is far less variable
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Deliverability: Peak Demand Drives Requirements

The demand for natural gas varies greatly from day to day, ane Industrial sector consumption shows limited, and
year to year, because of weather, business activity, and relative diminishing, seasonality The variation between the highest
prices between natural gas and other fuels. Cold weather causes and lowesimonthly industrial consumption, on an annual
demand for natural gas to soar in the residential and commercial basis, has diminished sint686.The overall increase in

sectors. These customers have almost no alternétivésel industrial consumption afatural gas has been accompanied
and are thus high-priority users whose local distribution by anincrease in peak monthly consumption. Peak monthly
companies (LDC's) usually contract for fisarvice on their industrial consumption increas&dm 647 Bcf in 1986 to
behalf. In contrast, the industrial and electridity sectors 726 Bcf in January1994, anincrease of 12 percent.
generally have the capability to switchatternative fuels. These Consumption during the month of least gas use has increased
customers (or their LDC's) purchase most of their transportation even more, reachirgp3 Bcfin May 1993, an increase of 62
and supplies under a lower priority interruptible service. percent. The higher industrial consumption during off-peak

months may be due to increased gas use by cogenerators to
When assessing future load requirements, pipeline companies meet space-cooling requirements.
and LDC's face considerable uncertainty aridirgm the

variability of dailyconsumption patternhey must maintain e Electric utility consumption helps balance the large

enough capacity to meet theak-day requirements of their firm demand variation in the other sectorsPeak use of natural
service customers. Such customers are entitled to their firm gas by electric utilities occurs during the summer when the
contract amount oany given day even thougtthey may not demand for electricity fospace cooling is highest. Gas
actuallytake theirfull entittement.This necessitates a flexible consumption by electric utilities during the summer far

transportation and delivery system that can respond effectively exceedshat in either the residential or commercial sectors.
to changes in market demand and supply conditions. Adequate
deliverability involves maintaining sufficient capacity of gas The delivery requirements placed on the naturalsgagem
wells, pipeline and distribution systems, and storage facilities taluring Januaryl994 illustrate the impact of the seasonal
meet peak-day demands. customers. During the third week of January, weather east of the
Mississippi River was at least 40 percent colder than normal,
e The requirements of the residential and commercial leading to record natural gas consumption. SABE's
sectors and other firm service customers largely  reported gas use that was 60 percent higher thanvwelid
determine the overall system deliverability = normally beexpected on a wintetay. Toservice this higher
requirements. When planning for deliverability needs, load, a number of LDC's and at least 12 interstate pipeline
pipeline companies and LDC's must take into account thesompanies met or exceeded recaekly throughput. Eight
large seasonal swings in residential and commercial demangiipeline companies set all-time recofds daily throughput,
(Figure 8).For example, during the perit@m 1984 averaging increases of 8 percent over previous re€ords. The
through 1993 consumption during the peakonth was  natural gas industry was generally successful in meeting the
nearly six times higher on average than during the month ofurge in demand despite some difficulties because of weather-
minimum consumption. related equipment failure armmtessure drops resulting from
heavy drawdowns.
e During peak months, there is considerable variation in

natural gas consumption. From 1984 through 1993, With substantial growth expected in the market, expansion of
average dailyconsumption during the peakonth for the the delivery system, including pipeline transmission and storage
residential and commercial sectors combined ranged from capacity, is planned to service the new load and maintain the

38 hillion cubic feet (Bcf) per day to £&f per day, a nearly deliverability and reliability of the system.
20-percent variation (Figure 8). In reality, the actual peak-

day variability may have been even greater. Peak-day

information is not widely available, and these data represent

an average day in the peak month.
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Figure 9. Pipeline Capacity Increases in Major Markets
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Reglon Existing Scheduled Additions to Capacity® Zﬁg;r?gné Existing Scheduled Additions to Capacity® Zﬁg;r?gné

Capacity from  capacity from
1992 1993" 1994 1995 1996  Total 1992 1992 1993 1994 1995 1996  Total 1092
Western .............. 9,386 1,333 0 559 452 2,344 25 0 0 0 0 0 0 0
Southwest ........... 2,036 0 300 0 0 300 15 35,423 34 532 0 0 566 2
Central ......cc....... 12,791 34 0 0 719 753 6 11,985 0 300 0 452 752 6
Midwest ............... 23,359 0 0 0 0 0 0 7,582 380 118 405 100 1,003 13
Northeast ............ 11,001 846 55 275 0 1,176 11 2,004 0 0 0 0 0 0

Southeast® .......... 19,835 0 532 0 0 532 3 14,988 0 0 0 0 0
Total ..ooeveveeen 78,408 2,213 887 834 1,171 5,105 7 71,982 414 950 405 552 2,321 3

®Includes only the sum of capacity levels for the States and Canadian Provinces bounding the respective region.

®Does not include export capacity to Mexico.

°New capacity has been counted in only one region even though some projects may cross regional boundaries. In the case of a new line, the
additional capacity has been included within the region in which it terminates; for an expansion project, it is included in the region where most of the
expansion effort is focused.

dCapacity additions for 1993 are estimates of actual projects completed.

®Several projects planned for the Southeast Region, representing 1,935 MMcf/d in capacity from the Southwest Region, have been indefinitely
postponed or canceled.

MMcf/d = Million cubic feet per day.

Sources: Net Producing and Consuming States:  Energy Information Administration (EIA), Natural Gas Annual 1992. Capacity: Federal Energy
Regulatory Commission (FERC), FERC Format 567, "System Flow Diagrams." Capacity Additions: = FERC, Natural Gas Act Section 7(c) Filings,
"Application for Certificate of Public Convenience and Necessity," and various natural gas industry news sources.
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Deliverability: Interstate Pipeline Expansion Continues

The interstate pipeline system continued to expand during 1993,
responding to increasing demand and the feeddditional
operational flexibility unde®©rder 636 Interregional capacity
(entering the regions) increased 213 million cubic feet
(MMcf) per day during 1993, with another 2,892 MMcf per day
planned for completion by the end1&96 (Figure 9). These

additions represent an increase of 7 percent from the 1992 level.

e Most of the pipeline capacity added duringl993 was
developed to expand service to the Northeast and e
Western regions, particularly through import capacity
from Canada. The major additions completed in 1993
include projects by Northwest Pipeline, Pacific Gas
Transmission, Empire State Pipeline, and CNG
Transmission.

—Northwest Pipeline Corporation increased its capacity
by 433 MMcf per day, mainly toserve markets in the
Northwest. The pipeline receives Canadian gas from
Westcoast Energy, Inc. to serve customers in Washington,
Oregon, Idaho, and Nasla. The company also has access
to Rocky Mountain gas. A portion of its capacity is
committed to moving Canadian gas to Pacific Gas
Transmission.

—After nearly 5 years of planning and construction,
Pacific Gas Transmission began service on its 900 MMcfe
per day expansion that exterfdsm theU.S./Canadian
border to California. The line increases tenpany's
capability totransport Canadian gas to more than 2.4
billion cubic feet per day.

—Completion of the 155-mile Hinshaw-exefpt Empire
State Pipelindrom the Canadiahorderinto New York
State expands import capacity by at |60 MMcf per

receipt points. Some construction is plannedstapport

new "packaged" transportation services as companies
respond to market opportunities resultifgm the
unbundling of transportation and storage services. In
several cases, the projects are joint ventures of interstate
pipeline companies, utilities, and the large local
distribution companies who now must make their own
arrangements for obtaining capacity.

Concerns about market uncertainties, surplus of
capacity in some areas, and the potential inability to
recover construction costs have led to slowdown in
capacity expansionAt least eight projects planned for
completion between 1992 and 1994, representing 2.6 Bcf
per day ofcapacity, have been canceled or indefinitely
postponed® Four of these projects (totalirBcf per

day) had been approved by the Federal Energy Regulatory
Commission (FERC) under "at-risk" conditicghs. A
related issue is the future rate treatmémt new
facilities—whether costs are to be rolled into the rates
charged all customers or recovered (through incremental
pricing) only from those shippers utilizing the new
facilities. Both the at-riskonditions and the uncertain rate
treatment may increase thedifficulty of obtaining
financing?’

The existence of a secondary markefor released
capacity may reduce the need for new capacitynder
Order 636 FERC's requirements for flexible receipt and
deliverypoints and creation of a capacity release market
allow shippers to resell (permanently or temporarily)
unneeded capacity. Reselling of capacity should enable
shippers tause the existing grid moedficiently, thus
decreasing the need to build new facilities.

day. However, most of the gas will keS. production  The operational flexibility of th@ipeline network has been

transported to Canada through Great Lakes Transmissioanhanced by the expanded access to underground storage under

and then imported at Grand Island, New York, to serveOrder 636. Increased access to underground storage, combined

utilities and electric poweproducers. Capacity on the line with the storage deliverability additions planned within the next

is expected to double in the late 1990's. few years, will allow more extensive use of the interstate
pipeline system.

—Markets in the Northeast have access to another 380

MMcf per day ofcapacity from the Southwest with the

completion of CNG Transmission's portion of the "ANR

Phase II" project, which in total has added about 1 billion

cubic feet (Bcf) todaily delivery capability in the

Northeast since 1991.

e Increasingly, companies are proposing projects that
link production, storage, and transmission facilities at
market centers and provide additional delivery and
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Figure 10. Storage Is a Key Factor in Meeting Peak Demand
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Deliverability: Natural Gas Storage

Natural gas storage is integral to teificient andreliable
distribution of natural gas in the United States. Storage provides
the means to supply consumer needs at times when their
requirements exceed total gas production capability. This
typically happens during periods of cold weather. FERC Order
636 aldressed underground storage specifically with key
provisions that required unbundled and expanded access to
interstate storage capacity. Und@rder 636,most interstate e
storage became open access, with up to 90 percent of it now
available to gas transportation customers.

While the implementation of Order 636 is a major milestone in
the restructuring of the underground storage industry, the
marketplace itselfad already induced significant change. Most
notable has been the dramatic increase in planned and recensy
developed storage capacity. Most of this new storage is salt
cavern or other high-deliverabilitype storage where gas can

be injected and withdrawn on a continuing basis throughout the
year to balancedaily or monthly demands. Sincel989,
deliverability additions frorsalt cavern storage have been more
than double those frorather types of storage, and will far
outstrip other storage deliverability additions through the end of
the decade (Figur®l Furthermore, investments in salt cavern
storage account for more than gércent of the$2.2 billion
projected forstorage development betwe#f94 and 1999
(Chapter 4).

e Planned storage expansionwiill increase peak-day e
deliverability from underground storage facilities by
27 percent bythe end of the decadeMore than two-
thirds of the 18-billion-cubic-feet-per-day increase is
expectedfrom "high-deliverability" facilities. As the
number and variety of contractual arrangements have
increased in the market, storage will be used to adjust for
system imbalances, provide emergency suppbkup,
and support theew no-notice service requiradder
Order 636.

these regions is high-deliverability as these regions have
the appraye@tgy. These regions also have
numerous pipeline interconnects already in place that will
support the evolving market hubs. These storage additions
will, for the padstbe used to supply customers in
major market areas such as the Northeast and Midwest.

Approximately one-half of the 45 new sites proposed
for development by 2000 are expected to tie into
market hubs or have access to multiple pipeline
systems.Such locations enhance pipeline service and
transportatiorflexibility as well aspipeline capability to
support no-notice service.

The level of proposed storage development in market
areas is small (15-percent growth in deliverability in

the Northeast Region, 2-percent in the Midwest),
compared with planned supply area increasesBut
these regions, which often have extreme variations in
climate and large numbers of residential customers,
already have an extensive infrastructure of storage
facilities, as well as liquefied natural gas (LNG) and
propane peaking faciliti¢€. These peaking facilities are
capable of providing up to 4énd3.8 billion cubic per
day, respectively, of supplies to the Northeast and
Midwest regional networks on a short-term b#sis.

High-deliverability —storage provides a risk-
managementtool. For pipeline companies, it provides
the ability to maintain system reliability with supplies for
emergency backup and load balancing. For producers and
marketers, it providednventory for hedgingprice
variations and physical backup for futures market trading.

The overall growth in individual customer transactions and
varying transportation arrangements has created more frequent
system imbalances and the need for a quicksponse

mechanism to manage operations. High-deliverability storage is

e  The majority of new storage projects and the bulk of
additional daily storage deliverability (77 percent) are
slated to be developed in the supply areas of the
Central, Southwest, and Southeast region&igure 10).

More than 77 percent of the planned storage in

becoming &ey factor in servicing these needs and supporting
overall system deliverability.
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Figure 11. Total System Deliverability Can Support Market
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Notes: Storage withdrawals for December 1989 include both underground storage and liquefied natural gas storage. Other months are underground
storage only. Supplemental supplies include synthetic natural gas, propane air (for peak shaving), refinery gas, biomass gas, air injected for stabilization
of heating content, and manufactured gas commingled and distributed with natural gas. Normal January (January 1988) is determined by heating degree
data from the National Oceanic and Atmospheric Administration.

Sources: Energy Information Administration. Normal January: Historical Monthly Energy Review, 1973-1988. December 1989: Natural Gas
Monthly, January 1992. January 1994: Natural Gas Monthly, March 1994. Deliverability: ~ National Petroleum Council, The Potential for Natural Gas
in the United States: Transmission and Storage, Vol. IV, December 1992.
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Deliverability: Total System Deliverability

The natural gas industry is now viewing the integrated
production, delivery, and storaggstem with anncreased
awareness of the roles of each component. Critical to this
undersanding is an appreciatidar the flexibility, capability,

and balance that must be struck between the components of total
system deliverability. These components incluslgficient
productive capacity (from bottomestic and imported sources);
adequate transmission and delivery systems; accessible storage;
and other services that maintagstem integrity(such as
balancing, linepacking, and peak-shaving ability).

A primary focus of the natural gas industry throughout the
restructuring process has been to maintain the capability to
satisfyconsumers' current and potential service requirements,
which vary over time. Equally important is the industry's ability
to respond to variations in operating conditions on the system.

e Animportant management goal for pipeline companies
and local distribution companies is achieving avell- .
balanced load to keep their systems operating at high
rates of capacity utilization year-round. Transmission
and delivery systermrare mosefficient when they operate
close to capacity (i.e., high utilization rates). Strategic use
of storage capacity can increase ovengdtem utilization
rates and system efficiendyecause it is a means of
equalizing pipelindlow levels throughout the year—e.g.,
using excess pipeline capacity during periods of low
demand to deliver gas into storage. Higher pipeline
utilization rates can also be achieved by serving multiple
markets with load diversity. The increased access toe
markets resulting from industry restructuring has potential
in this area.

e The production and delivery system hasshown
flexibility and resilience in responding to stress
conditions. Normal supply patterns may not be sustainable
during periods of stress. Technical limits on the surge
capacity of producing gas wells mean that sharp increases
in demand have to be met from storage, imports, or peaking
facilities. In Januaryl988, anormal winter montf? 68
percent of supplies were providedfl®ld production, 25
percent from storage, 6 percent from imports, and 1 percent
from supplemental supplies including peak shaving (Figure
11).

Natural Gas 1994: Issues and Trends

HoweveDeitember 1989severely cold weath®r
caused some wedkreups, thubie share of supplies from
odugtion declined to 61 peent. To compensate, a record
822 bilion cubicfeet (Bcf) was withdrawn froretorage,
supplying 33 percent of the month's total. Imports again
provided 6 percent that month.

During the frigid weather in January 1994, field production
hit a record monthly level, but provided only 62 percent of
supply. (Field production may have been constrained from
even higher levels because tofday's smaller margin
betwednqgtion and productiveapacity than during the
1980's.) Storage was again called upon heavily, providing
29 percent of supply with the second highest withdrawal
level recorded. The industry wablelso draw on
expanded import capacity, whiclpavesrbhigher
than in December 1989, to provide 8 percent of supplies.

The U.S. natural gas system can currently deliver 25
iiion cubic feet (Tcf) peryear and approximately 124
Bcf on a peak day?? Existing interstate pipeline and
sage facilities can support a growing U.S. market. The
National Petroleum Council estimates9dajtotal
U.S. deliverability is expected to increase to nearly 26 Tcf
per year, approximdi26/Bcf on apeakday (Figure
#1). These estimates are based on an analysis of existing
facilities/capabilities and an assessment of incremental
supply and capacity additions.

Storage facilities will continue to be the critical link in
the production and delivery systemHigh-deliverability
storage, in particular, is ey factor in the ability of the
industry to satisfy market growthStorage is used
throughout the year to achievebalance between the
relatively constant supply from production areas and wide
seasonal variation in déwandthe shorter term,
storage is being used in conjuitictipeak-shaving
supplies to meet short-term demand swings, which may be
daily or hourly.

In a changing market, the pipeline companies' focus on delivery

ilicapab relidility requires them to ensure the integrity of
their system and at the same time be able to respond flexibly to

customer needs.
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Figure 12. End-Use Consumption and Prices Increased in 1993
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End Use: Natural Gas Consumption and Price

End-use natural gas consumption increased by 3 percent from
1992 to 1993 reaching18.4 trillion cubic feet (Tcf). The
increase was largely driven by growth in the industrial and
residential sectors. Industrial use r@82 billion cubic feet

(Bcf) (4 percent) in1993 while residential use increased
comparably (266 Bcf or 6 percent) (Figure 12). In contrast, gas
use by electric utilities declinddr the second year in a row.
Residential and commercial users saw price increases of 4 and
6 percenfrom 1992 to 1993with prices reachin§6.15 per e
thousandcubic feet (Mcf) and$5.16 perMcf, respectively.
Price increases were steeper in the industrial and electric utility
sectors where the 8- arfdl-percent increasefsom 1992
resulted in 1993prices of $3.07and $2.61 per Mcf,
respectively.

® The return to normal weather (on average) in 1993 e
sparked increases in the residential and commercial
sectors where consumption rose in 1993 to 5.0 and 2.9
Tcf, respectively.The winter of 1992-93 ended the pattern
of warmer-than-normal weather during the previous three
winters. The weather effect was particularly acute in March
1993 as the "Storm of the Century" swept across the eastern
part of the Nation. March consumption alone accounted for
approximately half of the 1993 increase in each sector, and
was the highest March level since monthly data have been
collected (beginning in1973). The severe cold spell in
January 1994 resulted in the highest monthly consumption
ever recorded for these sectors—1.0 Tcf residential, and 0.5
Tcf commercial.

Residential and commercial gas consumption are also
affected by the number of homes and commercial facilitiese
heated by natural gas. The proportion of new homes heated
with gas has increased steadily during plast several
years, reaching 65 percent of all single-family homes built
in 1992.Conversiongrom other fuels further augmented
the gas-heated housing stock egebr (Figurel2)3* In

1992 for example621,000new homes were gas heated,
while 297,000existing homes converted to gas heat. Had
it not beenfor the increasingfficiency ofgas use (the
average residential customer used 15 percent less gas in
1992 han 10 years earlier, and the average commercial
customer used 26 percent le¥s), gas consumption growth
would have been even stronger in these sectors.

e Industrial gas useincreased to 7.8 Tcf in 1993—a level
not seen since 1974Natural gas use by nonutility

generators (NUG's) has contributed to consumption in this
sector for many years. NUG gas consumption increased in
1992, the most recent year's data, reacli®y Tcf,
compared with.6 Tcf in 1991 However, demand for
electricity in two of the bukig&s growth markets, the
Northeast and California, is now flat or decreasing because
of overcapacity and economic recession.

Electric utility consumption declined 3 percent to 2.7

Tcf in 1993. Coal, nuclear, and hydroelectric power all
replaced some natural gas 1893, in part because of
higher gas prices to electric utilities in the fimatf of the

year and because record rainfall in some areas of the
country increased hydroelectric generation.

Changes in local distribution company (LDC) markups
leveled off in 1993 (Figure 12)After dropping 4 percent

in real terms from 1991 to 1992 in both the residential and
commercial sectors| DC markups in these sectors
remained virtually flat irl993. Incontrast the combined
transportation and.DC markups in the industrial and
electric utility sectors declined 4 and 3 percent,
respectively, after having increased ¥992 (most
significantly by 12 percent for electric utilities). Changes in
markups reflect industry adjustments to the changing
natural gas marketplace. For example, downward pressure
on LDC charges may be attributed to increased efficiencies
as LDC's attempt to remain competitive suppliers of natural
gas and retain customers that have fuel-switching
capability.

Costs associateavith the restructuring of the natural

gas industry will continue to affect consumer prices
through 1998.These costs include take-or-pay settlement
costs, cost shifts among consuming sectors resulting from
the Order 63@hange to straight fixed-variable rates, and
the general transition costs of Order 636 (Figure 12). These
costs are expected to have an impact on delivered prices
through the 1atd990's¥” The extent of the impact will be
stronglyinfluenced by the mitigation procedumesgjuired

by Order 636, bystate regulatoragency actions, and by
company actions to offset some of the impacts, for example,
by taking advantage of capacity release mechanisms
(Chapter 2).

Future patterns in gas consumption are expected to differ from
recent trends, particularly in the electric generation and

residential markets.
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Figure 13. Future Trends in End-Use Markets
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End Use: Future Trends in Consumption and Price

Natural gas consumption is expected to continue to grow well more efficient equipment, and a shift in the composition of
into the21stcentury. Much of this growth will be driven by the Urilustrial baseThe industrial base is moving away
environmental considerations as well as by the increased from energy-intensive industries, such as iron and steel, to
competitiveness within the natural gas market. Recent growth less energy-intensive industries, such as electronics and
has been dominated by cogeneration applications in the pharmaceuticals.

industrial sector and weather-indugecteases in the residential
sector. Future growth will be concentrated in electricity @ Residential and commercial gas consumption is

generation (Figure 135. expected to grow slowly as increased market
penetration in these sectors is offset by higher energy
e Total natural gas consumption is projected to increase efficiency. Any greater growth would depend on the success
by more than 1 percent per yearfrom 1992 through of new products, such as gas cooling, heat pumps, and fuel
the end of the century, reaching 22 trillion cubic feet by cells. Gas currently has a very small share of the residential
2000.The electric power secfdr is expected to show the and commercial cooling market, acdountinty 3
highest growth, exceeding 5 percent per year, followed by percent of the nearly 1 quadrillion Btt? market.

the industrial sector atfercent. Residential gas demand is
expected to grow bynly 0.4 percent peyear, and no e The transportation sector is gettingmore attention

growth is forecast for the commercsactor afficiency from the natural gas industry as it promotesnatural
gains are projected to offset market growth. gas vehiclesAt present, approximately 30,000 natural gas
vehicles consume less than 1 billion cubic feet (Bcf) of gas.
e Gas demandfor electric utility generation will grow This is projected to increase to 130 Bcf by 2600, assuming
largely because of economicand environmental the industry can overcome cost aafetyconcernt and
advantages of natural gas over other generating fuels. expand the network of refueling stations. (The network of

The majority of new generating facilities built by electric approximately800 refueling stations compares with over
utilities are expected to be gas-fired, primarily combined- 200,000 gasoline outlefs. ) Tax incentives provided by the
cycle plants and combustion turbines. These units are more Energy Policy Act ofLl992, State initiatives to promote
efficient, less capital-intensive, available in a wide range of  alternate fuel vehicles for air quality improvement, and the
capacities, and can be constructed more quickly than Department of Energy'sClean Cities" programi® wiill
alternative units that burn either coal, residuel oil, or encourage growth in this sector.
distillate fuel oil. Approximately 60 percent of the planned
generating capacity additions from 1995 through 2000 areRetail natural gas prices are projected to remain competitive
expected to be gas-firéd. with petroleum prices, increasing by 2.5 percent (in real terms)
per year oraveraggrom 1992through2000.This projection
A potentially significant market is electric utility repowering shows that competition in the electricity sector between natural
projects that will upgrade existing gas-fired power plantsgas and residual fuel oil will continue to be a limiting factor for
and convert oil- and coal-fired plants to natural gas or co-natural gas price increases (Figui8). A number of
firing capability. Repowering has an advantage over newdevelopments could work to increase gas prices above this
construction in that it involves fewer pernaipprovals,  projection, however. One such development could be higher
shorter lead times, and may have lower construction costsState taxes on residual fuel oil, other environmentally motivated
A plant can often beepowered at a higher capacity and actions to discourage the use of residiugl oil, or the
higher efficiency than the original design. Although utilities disappearance of dual-fired gas/residual oil power plants from
have reportedew planned repowering projects, by some the stock of generating facilities. Virtually all new gas-fired
industry estimates, as much as half of the growth in gasplants are dual-fired with distillate fuel oil, which commands a
consumed in the electric power sector could come frommuch higher price than residual oil. If the primary competitor to
repowered unité: gas becomes distillate rather than residual oil, thexg be
opportunity for upward movement in the market price of natural
e Growth in industrial gas demand (including cogener-  gas, depending on the intensity of competition within the gas
ation) will continue at a modest pacerestrained by  industry.
technological advances in industrial processes, the use of
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Figure 14. Outlook
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Outlook

Although the restructuring und€@rder 636promises more
change, significanprogress toward a more streamlined and
efficient industry has already been made under the deregulatory
process started more than a decade ago. This has resulted in a
reduction in the seasonality of some aspects of the market
(Figure 14).

e One striking development during the past year has
been the absence of a strong seasonal pattern in average
wellhead prices There are indications that this reduction in
seasonality iexpected to continue into 1995. For example,
futures contract prices in 1994 (as of March 17, 1994) show
a moderated seasonal pattern with a winter peak but no
significant trough in the off-peak months wheimpared e
with futures prices aear earlier. As price variability
between months is reduced, price risk declines.

Reduced seasonality is also evident in gas production
and consumption.Over the past decade, tHifferences
between the highest and lowestonthly levels of
consumption and production have been gradually declining.
In 1984, the difference in consumption between the highest
and lowest month wak.2 trillion cubic feet (Tcf). Since
1988, the difference has been, with one exception, less than
1 Tcf, a 20 percent or more reduction. A similar pattern has
developed with prodtion. In 1984, the difference between
the highest and lowest monthly production levels was about
300 billion cubic feet (Bcf). Since 1991, the difference hase
been less than 200 Bcf.

An important aspect of this change has been the
increased utilization of storage,as both injections and
withdrawals of gas have increased throughout the year. This
allows more constant wellhead production and contributes
to higher utilization of production and transmission
facilities.

Regulatoryrestructuring has better equipped theustry to
maintain its current markets and compfete new markets.
Financial success in the gas industry is now increasingly aligned
with the ability of firms to compete in the marketplace:
competing with other gas companies to develop better services
to meet the needs of customers and competing with suppliers of
alternative fuels to capture new markets.

foreign gmerves and a large potential mafket.

The natural gas market has substantialgrowth

potential and is projected to expand by 2 trillion cubic

feet between1993 and 20007 Much of the growth is

expected in the electric generaffon and industrial markets

as a result of the economic and environmental advantages

of natural gas over other generating fuels. For some

companies, environmental concerns dictate the use of

natural gas. Achievement of substantial growth will

depend on the ability of the industry to develop new
services to expand electric power and cogeneration
markets and keep the cost of gas competitive with
alternative fuels.

Electronic information transfer will play a large role
in reducing the transaction costs associated with the
complex contracting and tracking of gas flows
required in the new market. In this new contracting
environment, all parties, from producers to end users, must
b&nowledgeable dhe entire system to use it effectively.
Access to timely information increases market
transparency, providewithser®re choices, and
enables users to make the choice that best suits their needs
Aduyers and sellers gain expertise operating in the new
structure, transaction costs will decline and consumers will
benefit even firoorean efficient systerdirectly
responding to their needs.

There has been a reallocation aisk under Order 636,

as well as an overall increase in risk associated with

the greater reliance on market forcesThe evaluation of

these risks and their potential impact on business

operations has become an increasingly important aspect of
the gas industry. Services and strategies to manage thes
risks are available with more specialized services being
continually developed. As npamtEipants address
their risk exposurdhey can substantially protect their
revenue stream.

The opportunities available to the industry are substantial. The

new industry structure that has evol@dem@®é has

placed the natural gas industrgtiargposition to compete

for market share domestically. In addition, the U.S. gas industry
is increasing its investment overseas to take advantage o
The

performance of natural gas firms will be determined by their
ability to adapt to the newvbusiness environmenihile
maintaining competitive prices and reliable service.

Natural Gas 1994: Issues and Trends
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Endnotes

1. Under the Natural Gas Policy Act of 1978, gas from newly drilled wells was sold at a substantial premium relative to gas
from existing wells. For more information on this point, see Energy Information Administtilbng and Production
Under Title | of the Natural Gas Policy Act: 1978-1988E/EIA-0448(86) (Washington, DC, January 1989).

2. Infill drilling is the process of drillingew wells between producing wells in older fields to extract additional supply.
Traditionally, gas wells were drilled on 640-acre spacing to avoid potential damage to the reservoir from overproduction
and to protect landowner's property rights. However, reservoir studies conducted dutBgpthiadicated that much
additional gas could be recovered from some fields by reducing the well spacing. Infill drilling programs have resulted in
many fields being produced using 320-acre and even 80-acre spacing.

3. Energy Information Administration, "Natural Gas PragedCapacity for the Lower 48 States: 1980 through 1995," draft
report.

4. National Petroleum Councilhe Potential for Natural Gas in the United States: Sowned SupplyVol. I
(Washington, DC, December 1992).

5. For further information o8-D seismic survey methods, see Energy Information Administration, R. Haar, "Three-
Dimensional Seismology—A New Perspectiv®Jatural Gas Monthly December 1992, DOE/EIA-0130(92/12)
(Washington, DC, December 1992nd D. George, "3-D Volume Interpretation to Revolutionize Computer-Aided
Exploration and DevelopmenQffshore/Oilman MagazingSeptember 1993).

6. For further information oRDC drill bits, see "PDC Drill Bits Desigimd Field Application EvolutionJournal of
Petroleum TechnologiMarch 1988) pp. 327-332.

7. Energy Information AdministratioByilling Sideways—A Review of Horizontal Well Completion Technology and its
Domestic ApplicationDOE/EIA-TR-0565, Technical Report (Washington, DC, April 1993).

8. Fracturing is the process of pumping fluids under high pressure into the reservoir to "fracture the rock" and increase gas
and oil flowrates. For further information on fracturiteghnology, se®.V. Flatern, "Fracturing Technology Poised for

Rapid AdvancementPetroleum Engineer InternationéDctober 1993); and A.S. Abou-Sayed, "The Changing Face of
Hydraulic Fracturing Improves Reservoir Managemd®gtfoleum Engineer Internationgbupplement (October 1993).

9. The resource base estimate is based on technological advances expected by 2010.

10. S.A. Wheeler and others, "Low-Ri&gproach to Deepwater Development Propos@@shore/Oilman Magazine
(January 1993).

11. Data in this discussion are derived from data used for the U.S. Department of Energy, Office of Fosd\ldEmexigy,
Gas Imports and ExportBirst Quarter - Fourth Quarter 1993. The total 1993 imports from Canada from this source exceed
the Energy Information Administration estimate of 2.2 trillion cubic feet by 2.3 percent.

12. The controversy was triggered by the California Public Utility Commission's adoption of new natural gas procurement
rules, including a capacity release program on Pacific Gas Transmigfaotive August 11991.Canadian producers

argued the capacity release program would adversely affect their long-term contracts for gas destined for Pacific Gas and
Electric Co. and its customers. The National Energy Boaler was instituted to prevent short-term (and lower priced)
exports from displacing the long-term supplies already under contract.

13. The National Petroleum Coun@ilPC)estimate is approximately three times the U.S. Geolo§italey estimate,

which only considered gasom conventionasources and hence excluded fyjam nonconventionatategories such as

coalbed methane and gas from tight formations. It is about 5 to 20 percent larger than other estimates that do consider these
sources of supply. For instance, the Energy Information Administration (EIA) estimate was 904 trillion cubic feet (Tcf) as

of December 311988 {The Domestic Oibnd Gas Recoverable Resource Base: Supporting Analysrefdiational
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Energy StrategySR/NES/90-0%Washington, DC, Decemb&®90)),while the Potential Gas Committee's latest mean
estimate wag,001Tcf ("Potential Supply of Natural Gas in the United States, December 31, 1992"). The NPC estimate
differs mainly inits assessment of reserve appreciation and nonconventional gas. It should also be noted that the NPC
estimate includes gas resources that are curmffitlynits because of political or institutional constraints. Economically
recoverable volumes of natural gas within the lower 48 States affected by access restrictions are estimated to be between
7.6 and 11.9cf. For more information see EIAhe Domestic Oibnd Gas Recoverable Resource Base: Supporting
Analysis for the National Energy Strategy

14. The statement that additional supplies from these areas are not expected prior to 2010 is based on data used for Energy
Information AdministrationAnnual Energy Outlook 1994 (AEQ@OE/EIA-0383(94) (Washington, DC, January 1994);
specifically, the National Energy Modeling System, Reference Case, run AEO94B.D1221934, and High Economic Growth
Case, run HMAC94.D1221932; aidpplement to the Annual Energy Outlook 1994 (Supplen¥DB/EIA-0554(94),

p. 49. TheSupplementrovides the assumptions regarding potential construction of the Alaskan Natural Gas Transportation
System (ANGTS). ANGTS is assumed to be brought on line when the appropriate border-crossing price is reached for gas
delivered to the lower 48 States. The price for the first phase is $3.55 per thousand cubic feet (1992 dollars). This price is
not reached in the Reference Case prior to 2010, therefore, supply from Alaska via ANGTS will not be available prior to
2010. However, under the assumptions contained in the High Economic Growth Case, the $3.55 border-crossing price is
reached prior to 2010, and therefore supply via ANGTS is available in the latter part of the decade.

15. A.D. Coen, "Subsalt Prospects Add Zest to Gulf of Mexico Lease Ghlerid Gas Journaf{April 11, 1994).

16. For additional details on the relationship between spot and futures prices, see John H. Herbert, Office of Oil and Gas,
Energy Information AdministratioAn Analysis of Average Cashrices and Futures Pricks Natural Gas," Draft
Working Paper # 4 (Washington, DC, December 1993).

17. All data on natural gas and other futures markets and exchange of futures for phgsecalstainedrom the
Commodity Futures Trading Commission, Division of Economic Analysis.

18. Peter Fusaro, "Insurance? No ObstaBlegrgy RiskVol. 1, No. 1 (February 1994), p. 14.
19. See Chapter 3 for definition and further discussion of natural gas options and swaps.

20. Gas wheeling is a service whereby gas is transferred between pipelines at a common market hub. This service is helpful
in the event of emergency shutdowns on one or more pipelines.

21. Parking is the short-term, interruptible storage of natural gas at a market hub. Techniques such as linepacking are used
to store gas at the hub itself rather than transferring the gas to an underground storage facility.

22. Pasha Publications Inc., "March Sees Record Amounts of Released Capasifiransportation Reportol. 3, No.
11 (March 16, 1994), p. 2.

23. Interstate Natural Gas Association of America, "Interstate Natural Gas Pipeline Performance During the Cold Snap of
January 1994," (March 1994).

24. As a Hinshaw-exempt (intrastate) pipelinenpany, Empire State Pipeline is subject to regulation by the New York
Public Service Commission. The Fededealergy Regulatory Commission authoriZeghpire to site facilities at the
U.S./Canada border.

25. The canceled projects include: Cornerstone (Endevco, 600 million cubic feet per day (MMcf/d)), Delta Pipeline (200
MMcf/d), Line ACE (Arkla, 350 MMcf/d), Ozark Expansio160 MMcf/d), Questatoop (153 MMcf/d), Oklahoma-
Arkansas Ling500 MMcf/d), Valley Line Expansion (Colorado Interstatel.6 MMcf/d), and West-to-East Crossover
(Tennessee Gas, 535 MMcf/d).

26. Currently, FERC issues at-risk certificates for new construction unless the applicant has executed firm contracts and has
market data demonstrating that present famare rate payers will be protectédm having to makénappropriate
contributions to the costs associated with the new facilities.

Natural Gas 1994: Issues and Trends 33
Energy Information Administration



27. Under incremental rates, costs may be recovered only from rates charged to expansion shippers, who may underutilize
the new facilities. Thus the pipeline company shareholders bear the risk for the success or failure of the project.

28. Underground natural gas storage inven&gbles local distribution companies (LDC's) to meet peak customer
requirements up to a point. Beyond that pointdteibution system still must be capable of meeting customers' short-term
peaks and swings thatayoccur on a daily or even hourly basis. During periods of extreme usage, the peaking facilities,
mostly liquefied natural gas and liquefied petroleum gas, as well as other sources of temporary storage, must be relied upon
to supplement system and underground storage supplies. LDC's also use linepacking to meet peaking needs.

29. Gas Research Instituthe Seasonal Demand and Delivery System for Natural Gas in the Lower-48 United States
GRI Report No. 92/0475.

30. Temperatures in January 1988 were relatively close to normal for January, based on data for heating degree days from
the National Oceanic and Atmospheric Administration.

31. In Decembet989, weather east of the Rocky Mountains was 33 percent colder than a normal December, based on data
for heating degree days from the National Oceanic and Atmospheric Administration.

32. This estimate was derived by the Energy Information Administration, Office of Oil and Gas, based on the estimates of
delivery capacity in the National Petroleum Counditg Potential for Natural Gas in the United States: Transmission
and StorageVol. IV (Washington, DC, December 1992) and an assessment of changes in interregional capacity.

33. National Petroleum Councilhe Potential for Natural Gas in the United States: Transmission and Stafagéy
(Washington, DC, December 1992).

34. Gas used in new homes includes liquefied petroleum gas. Gas used in housing conversions is natural gas only. American
Gas AssociatiorResidential Natural Gas Market Survey 1982lington, VA, June 1993), Table 1, p. 6 and Table 6, p.
12.

35. American Gas AssociatioBas Facts: 1992 DatéArlington, VA, 1993), Table 10-5, p. 128.

36. Energy Information Administration, Form EIA-867, "Annual Nonutility Power Producer Report."

37. Note that a portion of the take-or-pay settlement costs is being absorbed by the interstate pipeline companies while the
rest is being allocated to pipeline company customers, including end users and local distribution companies (LDC's). State
agencies determine whether costs allocated to an LDC are passed on to the LDC's customers.

38. Electricitygenerators include electric utilities amohutility generators (small power producers, independent power
producers, and exempt wholesale generators as defined by the Energy Policy Act of 1992), which produce electricity for sale
to the grid. Cogeneration is classified as an industrial activity.

39. The electric power sector includes electric utility and nonutility generators, and excludes cogenerators.

40. Based on Energy Information Administrationentory of Power Plants in the United States 139QE/EIA-0095(92)
(Washington, DC, October 1993), Tables 6-9, pp. 14-15.

41. Paul D. Holtberg and Larry Makovich, "Poi@nfior Repowering in the Electric Generation Sector: Impacts on Natural
Gas Demand," iRroceedings, Internathal Associdon for Energy Economics 15th Annual North American Conference
(Washington, DC, 1993), pp. 81-91.

42. Based on data used for Energy Information Administrafionual Energy Outlook 994 DOE/EIA-0383(94)
(Washington, DC, January 1994), Tables A-4 and A-5, pp. 60 and 62.

43. Energy Information AdministratioAnnual Energy Outlook994 DOE/EIA-0383(94)Washington, DC, January
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44. In earlyl994,there were twaeports of compressed natural ggbnders rupturing on General Motors Corporation
(GMC) Sierra pickup trucks. An investigation of t incidents revealed that batlptures were the result of stress
corrosion cracking resulting from acid dripping from the truck bed onto the tank covering. In response to these incidents,
GMC has canceled production of all natural gas vehicles (NGV's) for model year 1994 and offered to buy back all Sierra
pickups sold for model yeal®993and1994.GMC plans to continue producitNGV's for the following model year
(Southwest Research InstitiExecutive Summary of kstigation of Compressed Natural Gas Cylinder Ruptuvisch

15, 1994).

45. Data on compressed natural gas refueling stations are as of 1993 and from American Gas Association, Office of Policy,
Analysis and International Affairs. The information on gasoline outlets is from Hunter Publi¢hiivgpal Petroleum News
(Des Plaines, IL, April 1993).

46. The Department of Energy has initiated a voluntagatCCities" program, that is designed to encourage the conversion

of fleet vehicles to alternative fuel use (including natural gas) and to build the infrastructure of fuel supply needed for their
operation. Aims of the program include putt20,000new alternative-fueled vehicles on the road 0@ to 1,000
refueling stations in 50 cities across the Natiorl®96. See Department Bhergy, "ChicagoAlbuquerqueCLEAN

CITIES Numbers 10, 11DOE This MonthVol. 17, No. 6 (Washington, DC, June 1994), p. 3.

47. Based on data used for Energy Information Administraionual Energy Outlook994 DOE/EIA-0383(94)
(Washington, DC, January 1994), National Energy Modeling System, Reference Case, run AEO94B.D1221934.

48. This includes electric generation by electric utilities and nonutility generators, and excludes cogenerators.

49. Caleb Soloman and Robert Johnson, "Naturali@astry Is Reinventing Itself by Going Internation&all Street

Journal(April 19, 1994), p. A1. Gregg Jones, "Exxon chief sees natural gas fueling gidvettallas Morning News
(April 28, 1994), p. 2D.David Pilling, "British Gas and Tenneco win Chilean pipeline deaidncial TimegOctober

30, 1993), p. 2.Lawrence JSpeer, "Dallagirm to developPeruvian gaield," The Dallas MorningNews(March 31,

1994), p. 2D.
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2. The Natural Gas Industry
Under Order 636

e Electronic bulletin boards are thmain link between
; customers and pipeline companies, allowing transactions to
Introductlon be rapidly and efficiently completed.

Order . 6:_36’ issued by the_ Federal Energy Regulatory As a result of these changes, the natural gas industry has become
Commission (FERC) on April 8,992, has transformed the more competitive and market-driven. In additiddrder 636

!nterstate r_latu.ral gas p|p_eI|ne mdustry_. Under the OrOIerhas substantially shifted the risks of doing business in the gas
interstate pipeline companies were required to separate theﬂﬁdustry among the market participants

merchant and transportation functions by Novembé&f93,

the unofficial start of the winter heating season. Oversight of gag,ig chapter discussdsow gas industry operations have
sales and marketing activities has b&gnificantly reduced, but changed as a result of Order 636. Particular emphasis is given

sales by an mters_tate pllpehrreompany ?‘”fj .|nt_erstate to the increased array of services associated with gas supply and
transportation remain subject to FERC jurisdiction. Thedelivery, the creation of the secondary market in pipeline

restructuring process has been closely supervised by FERC ar(}gpacity, new methods for pipeline operational control, and the

has led to extensive changes throughout the natural gas 'ndUSt%plications of changes in pipeline rate design.

e Corporate changes have occurred as pipeline companies
have shed their sales functions or reorganized them into

marketing subsidiaries. New Services, New Corporate
Structures

e Additional marketing companies have formed to coordinate
the sales and transportation servifas customers who

prefer that type of arrangement The separation of pipelineompanyservices is a central

mandate of Order 636. Pipeline companies can still make sales

e Pipeline company customers with contracts for gas supply"‘t market-negotiated prices and terms, but transportation service
have now becomshipperswith contractsfor pipeline is now their primary function. However, other services, such as

transportation capacitthey must arrange separately to ggthgrlng and pr0y|d|ng Storag"*‘aY also be included in a
purchase the gas itself. pipeline company's menu of services. Customers need

services that were previously included in the pipeline company's

e Customers have had to become more knowledgeable abo@S Sales service, such as meeting swings insgpply
operational aspects of the pipeliiustry, even as Teduirements and storage. In addition, more gas services are

pipeline operations have been radically altered. being offered by natural gas companies than ever before (Figure
15). Companies representing all segments of the industry have

capitalized on the procompetitive aspects of Order 636, such as
unbundling, nondiscriminatory access to capacity, and

e Pipeline capacity can now be traded among customers in glandatory changes in the accessibility of electronic information

capacity release program administered by the pipe”néalthough some participt's'in the gas industry remain skeptical
companies. about how pro-competitive soraspects of regulatory-driven

changes areMany firms, both regulated and unregulated, are
offering these services—pipeline companies, marketers, and
others—so that pipeline companies daging increasing
ompetition in many of their business areas.

e Service options have become more flexible and diverse.

e Changes in pipeline rates haaféected howservices are
priced and who pays for them. Eas#rvice now has a
separate chargand transportation and storage rates are®
generallyrequired tofollow the straight fixed-variable

(SFV) rate design methodology. During the restructuring process in 1992 and 1993, Order 636

guidelines were followed to set up spec#avices related to

e Industry restructuring has resulted in an additional $2 moving gas from the wellhead to the burnertip.

billion in transition costs thus far.
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Figure 15. Diversity of Natural Gas Services

Storage

¢ Firm %

» Bundled firm no-notice

« Interruptible

« Capacity release

« Peaking

Multiple field management

« Liguefied gas storage service

Best efforts storage service (BESS)

Wellhead

Gas processing
Gathering
Pressure reduction
Gas measurement
and testing

Gas control and
monitoring

Supply aggregation

Financial
* Futures
« Options
« EFP’s
e Swaps
« Portfolio contracting
¢ Collars

Balancing
Backup

Transportation ‘

¢ Firm and semi-firm
* No-notice

* Small customer
bundled firm
Interruptible
Capacity release
Scheduling and
nomination
Balancing

« Pooling

Market Hub ®
* Wheeling

« Parking, supply
aggregation, bala ncing

« Title transfer

« Buyer/seller matching

Other Services

City Gate |
« Firm e T T
 Bundled firm no-

notice

Interruptible

Capacity release

Managing for peaking

* Swing

Balancing

Marketing

* Supply aggregation

¢ Sales/Rebundling

« Transportation
arrangements

« Pooling

« Hub management

» Storage

« Balancing

« Risk management

Management/Communication
« Electronic bulletin boards
¢ Nominations

 Least-cost routing

« Capacity release

« Management for peaking,
no-notice, bala ncing
Multiple field management
Customized billing

38

Natural Gas 1994: Issues and Trends
Energy Information Administration




Gathering. Order 636 requiregathering services to be BalancingA key concern to pipeline operators is that shippers
provided and priced separately from transportation services. Inffset(or balance) their gas deliveriigem thepipeline with
May 1994,FERC determined that it generally does not have injections algadies into the pipeline on a monthly basis.

jurisdiction over interstate pipeline companies' gathering If shippers withdraw more gas than they inject, pipeline pressure
affiliates because theye not considered natural gas companies ctalldoo low to sustain deliverability. Conversely, if

under the Natural Gas AMGA). However, FERC jurisdiction shippers inject more than they withdraw, pipeline pressure could
could be invoked if a pipeline company abuses its relationship rise to dangerously high levels. Because balancing is such an
with its affiliate, such as giving transportation discounts only to important issue, €86axllows pipeline companies to

those shippers using thaffiliate's gathering service (see penalize shippers heavily if they exceed agreed upon tolerance
Appendix A). The gathering activities of other companies are leMalsy pipeline companies (as well as third parties such

not federally regulated. as marketing firms) offmlancing services, which help

shippers avoid penalties. These services include additional
Transportation. Order 636 requirepipeline companies to tolerance levels, operational balancing agreements (OBA's), and
separate their sales activities from their transportation servicegther measures designed to let custoroéset each others'
It automatically providesfor the conversion of firsales  imbalances.
contracts for a like quantity of firm transportation capacity and
sales. The firmtransportation rights can be released underStorage.Order 636 requiremterstate pipeline companies to
capacity release programs. Pipeline companies camffdso  untundle storage and transportation services. FERC has
interruptible service. Several othgmpes of transportation determined that pipeline compamisneed downstream
services are being offered as a result of Order 636. storage cdpacitg-notice service andfor operational
maintenance such as load balancing. Storage capacity in excess
Sales and Marketing. Pipeline companies choosing to of these amounts was allocated first to former sales customers
continue their merchant service hdoethe mospart created  if needed to maintain their maximum daily service entitlement.
separate and distinct production and marketing affiliates. Ordeffter converting customers selected their storage levels, all
636 requires that thesaffiliates not receive preferential remaining storage capacity was offered stuppers on a
treatment frontheir pipeline. Rather, the pipeliecempany is  nondiscriminatory basis. Pipeline companies eaffering
required to provide equal transportation access to all shipperstorage services on bothfian and aninterruptible basis.
During 1993, several companies restructured their organization€hapter 4 examines in detail the potential effects of Order 636
as a result of this requirement. In most cases, the traditionain the storage segment of the natural gas industry.)
merchant/transportation pipeline companies are subsidiaries of
much larger parent corporations. In such cases, many pipeline

companies have transferred their unbundled services (sale@orporate Restructuring Geared

gathering and/or balancing) to another corporate entity. Toward Providing New Services

Small Customers. Becausananysmall customersnay not
initially have the resourcesquired to arrange for their own gas 10 provide gas services in the unbundled market, many pipeline
supplies, FERC has allowed a 1-year exemption period beforéompanies have reorganized their corporate structures. These
theyhave to switch to unbundled service. Within this period, cOmpanies have adopted different strategies to do this (Table 2).
pipeline companies mustffer bundled service to those Forinstance, under its Gas Serviafitiate, Enron offers a fully
customers that elect to purchase gas from the pipeline compari#jtegrated set of services such as supply, risk management,
at rates that are cost-based. storage, balancing, and transportation. Other pipeline companies
have spun offffiliates that provide a single service, such as

No-Notice ServiceOrder 636 requires pipeline companies to Storage or gathering. K N Energy's gathering and processing
offer their former sales customers a new service called "nofecilities, for example, havbeen reorganized into K N Gas
notice" to accommodatenexpected increases in customers' gaseathering, Inc., which is wholly ownedsubsidiary of K N
needs (see box, p. 40)This service provides firm Energy. Additionally, parent corporations with multiple
transportationfirm storage, or a combination of the two up to fransmission subsidiaries, such as Coastal Corporation, have
a specified maximum daily quantity (MDQ). A shipper without estgbllshed a single affiliate to market gasvicesfor their
no-notice servicamay bepenalizedfor taking unscheduled €ntire system.

guantities of gas. In contrast, a shippith no-notice service

may take unscheduled gas up to the MDQ without penalty.

*Small customers amefined iNFERC Order 636-A asustomersvhose
peak-day capacitpeeds do not excedd,000thousand cubideet per day.
Federal Energy Regulatory Commission Issuance Posting System, Order 636-A,
p. 58.
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No-notice service is a major new service ur@eater 636. It isessentially a deluxe firmmansportation (FT) service that was

What Is No-Notice Service?

created to mimic the quality of servit@merly available as part of sales service. Unlike sales service, however, noinotice

customers must purchase their own, unbundled gas supplies. The main difference between no-notice and FT service

FT, if a shipper takes an amount of tiest exceeds scheduling limits negotiated with the pipeline company, then the shipper may
incur penalties. Under no-iex, the shipper may exceed these scheduling limits without incurring daily scheduling penalties. To

provide the service, a pipeline company may use pipeline-owned storage, borrow gas from contract storage, or allow ga
for interruptible customers to be delivered to firm customers.

There ardlifferent types of no-notice service. Sopigeline companielevy asingle reservatiofee for abundled package gf
storage and transportation service. On pipeline systems, such as Florida Gas Transmission, that lack access to stora
service only includes transportation.

Major differences between no-notice service and firm transportation are described below.

No-Notice Service Firm Transportation

Firm service Firm service

Storage capacity owned by the shipper and Service may include some small amount of pipeline-owned
may be an integral part of the service storage capacity for system balancing and load management

Lets shipper take delivery on demand up toits  Shipper must have scheduled gas deliveries in advance (24
firm entitlement without incurring daily hours or more) and must balance receipt and delivery volumes or
scheduling penalties daily scheduling penalties will be assessed

Most likely sold at a higher price than FT to
reflect the additional costs (i.e., for storage)
incurred to support this service

Replaces what formerly was sales service Similar to FT prior to Order 636 except that transportation and
except that gas must be purchased storage services must be unbundled.
separately

Source: Energy Information Administration, Office of Oil and Gas.

Motivations for pipeline companies tform these affiliates Managing and Operating the
include:

New System
e FEarning market-based returns on unregulated services

40

The increase in shipper options poses some technical and
Retaining those customers who still prefer one-stopoperational challenges to both pipeline companies and shippers
shopping by rebundling services in maintaining reliable service. The basic requirenienta

pipelinecompany is td&eep enough gas in the line at all times

Differentiating their services to meet heightened to maintain the flow ofgas. The operational integrity of a

competition fromproducers, independent gas marketers, Pipeline systenmay bethreatened when gas is unexpectedly
and even LDC's (for transportation services) injected or withdrawn from the pipeline. A new set of rules has

been devised to ensure that system integrity will be maintained.
Increasing capacity utilization (raising system load factor) Two methods of system maintenance control have been
and system efficiency bgxpanding the market for gas implemented: flow control and monetary penalties.
services.
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Table 2. Corporate Restructuring in the Post-636 Market

Company

Post Order 636 Restructuring

Arkla, Inc.

Arkla is primarily a transmission and distribution company. Primary pipeline subsidiaries include: Arkla Energy Resources (AER)
and Mississippi River Transmission  (MRT). In 1993, AER became a separate wholly owned subsidiary of Arkla and Arkla 's
gathering operations became a separate profit center. Arkla Energy Marketing (AEM), is the primary nonregulated marketing
arm of the organization. AEM is expected to play an increasingly important role in building long-term markets for gas behind AER's
pipeline system. AEM offers many of the traditional "merchant" services (i.e., supply arrangements) as well as transportation
services.

Coastal
Corporation

Coastal Corporation has subsidiaries in the following areas: natural gas transmission, marketing, refining, exploration and
production, coal, and power. Primary pipeline subsidiaries include: ANR Pipeline Company, Colorado Interstate Gas
Company (CIG), and Wyoming Interstate Company, Ltd . Coastal Gas Services Company (CGS), formed in 1993 to
consolidate Coastal's unregulated natural gas businesses, provides natural gas gathering and processing services, manages price
risks for Coastal's oil and gas operations, and operates producer financing activities. Coastal subsidiaries are expanding their
investment in natural gas storage in response to increased opportunity in this area.

Consolidated
Natural Gas
Company

Consolidated Natural Gas Company  (CNG) is a fully integrated transmission, distribution, exploration, production, and marketing
company. In response to Order 636, CNG formed a marketing affiliate called CNG Gas Services Corporation to provide natural
gas sales, transportation, storage, and other services to customers who prefer not to arrange supply and transportation
transactions. CNG Transmission Corporation serves as the system's interstate gas transmission subsidiary which works with
customers to develop restructured services. CNG "rents" capacity on its underground storage network (the Nation's largest
underground storage system) directly to its customers. CNG intends to establish a market center on the CNG Transmission
system at the Texaco Sabine Center, which serves Northeast markets.

Enron Corporation

Enron Corporation is a fully integrated exploration and production, transmission, distribution, and marketing company. Primary
pipeline subsidiaries include: Northern Natural Gas Company , Northern Border Pipeline Company , and Transwestern
Pipeline Company . Enron Gas Services is an unregulated subsidiary which in part provides local distribution companies (LDC's)
and other customers with gas supply contract information and producers with long-term contracting opportunities. The other
sectors of Enron Gas Services include: gas (physical delivery services and financial risk management), finance (provides capital
to natural gas industry participants), liquids (gas processing and clean fuels businesses), and power (supplies gas and related
services to the power generation industry) .

K N Energy, Inc.

K N Energy is a transmission, distribution, production, and marketing company, with substantial gathering, storage, and
processing facilities. It recently reorganized its corporate structure to offer unbundled service opportunities. K N restructured its
interstate transmission pipeline as a separate subsidiary business unit, K N Interstate Gas Transmission Company . Gathering
and processing facilities, previously regulated by FERC, were reorganized into K N Gas Gathering, Inc ., a wholly owned
subsidiary. K N expanded its role in nonregulated natural gas-related business activities to include: gathering, marketing, and
development of reserves.

Panhandle Eastern
Corporation

Panhandle Eastern Corporation is the parent corporation of several subsidiaries that provide predominately natural gas
transportation and related services. These pipeline subsidiaries include: Algonquin Gas Transmission Company , Panhandle

Eastern Pipe Line Company (PEPL), Texas Eastern Transmission Corporation  (TETCO), and Trunkline Gas Company .
While transportation services will continue to be the main source of business for Panhandle, new services will provide important
areas for growth. For example, PEPL will offer new market and field area flexible storage service that features customer-specific
withdrawal levels. PEPL has filed a request to transfer the gathering assets from the western region of their system to a new,
nonregulated affiliate. In 1993, Panhandle formed the marketing company 1 Source Corporation to oversee many of the new
transport-related services for all of its interstate pipelines. For example, Flex-X, a service provided by 1 Source Corporation, enables
customers to tailor nominations through incremental expansion programs.

Transco Energy
Company

Transco is primarily a transmission company with expanding interests in energy-related businesses. Pipeline subsidiaries include:
Texas Gas Transmission Corporation (TGT) and Transcontinental Gas Pipe Line  Corporation (TGPL). Although the
company intends to remain primarily a transmission company, efforts are under way to develop other pipeline-related services to
meet customer demand. In response to Order 636, Transco Gas Marketing Company (TGMC) was formed to provide gas
marketing services to current and potential customers. TGMC manages all gas marketing operations, including the certified gas
sales currently made by TGPL and TGT.

The Williams
Companies, Inc.

The Williams Companies is primarily a transmission company with subsidiary interests in gathering, processing, and
telecommunications. The pipeline company subsidiaries include: Kern River Pipeline and Northwest Pipeline . Gathering and
processing services for William's pipeline subsidiaries are now offered through Williams Field Services . Supplementing its
gathering activities, Williams Field Services has also developed a hub which allows producers to reach customers on multiple
pipelines. In 1993, Wiliams created Williams Energy Ventures . This new company offers price risk management services and
other information services such as electronic brokering of short-term capacity.

Note: Only wholly owned pipeline company subsidiaries are included in the table.
Source: 1993 annual reports for each company.
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Controlling the Flow of Gas Monetary Penalties

Important considerations forppeline companyare (1) that Customewngho fail to observe their agreed-upon schedules for

shippers take or inject no unscheduled amounts éf gas, and (2) gas takes, to maintain supply balance, or to respond to OFO's ¢
that shippers' injections of gago the pipeline are matched curtailment ordergay beassessed substantial monetary
(over a certain period of time) by withdrawals of the gas from penalties (Table 3).

the system. For the maséart, pipeline companies have been
able to adapt some existifigw control methodoperational ~ Penalties forviolating curtailment orders or operational
balancing agreements and curtailmemtd have supplemented flow orders are usually set at relatively high levels, between $5
these with new methods, such as operatithoal orders, to  and $25 per iifion Btu, since such violations pose the greatest
maintain the physical flow of gas through the pipeline. However threat to pipeline operations.
customersvho fail to fulfill their responsibilities as shippers
may be subject to monetary penalties, as described below. Scheduling penaltiescan be imposed if a customer's actual
receiptsfrom thepipelinediffer from its scheduled levels by
Operational Balance Agreements (OBA)are contracts more than 5 to 10 percent. These penalties are generally set at
between pipeline companies and shippers or suppliers that hawee interruptible (IT) rate, or about $0.25 per million Btu. More
interconnecting facilities. Under an OBA, the imbalances ofsubstantial penalties are applied when the unscheduled
various shippersmay beoffset against each other. Any deliveries exceed the customer's contractual maximum daily
remaining system-wide imbalances will be settled by thequantity(MDQ) by more than a specified tolerance. For these
operators of the interconnecting facilities. FERC had"unauthorized overruns," penalties have been set at $5 to
encouraged pipeline companies to institute OBA's as part 0§25 per million Btu.
their restructuring filings. OBA's are a&fficient means to
maintain system integrity because thtlgw pipeline companies Imbalance penaltiescan be assessed when a customer's
to settle imbalances with theperators of interconnecting receipts of gas froitihe pipeline differ from its deliveries of gas
pipelines or distribution companies rather than with eachinto the pipeline. Generally, customers and pipeline companies
individual customer. Customers also benefit from OBA's; theyhave a specified period to resolve imbalances. If these are not
do not need to be concerned about imbalance penalties, becaussolved, theithey are settled on monetarybasis ('cashed
imbalances are resolved by operators of the facflities. out") after the end of the month. During the cashout process, a
customer who had taken more gas out of the pipeline during the
Operational Flow Orders (OFO)are emergency orders issued month than it had injected may be charged an imbalance penalty
by the pipelinecompany thatequire a shipper to inject (or inthe form of a premium over the spot price of gas. Imbalance
withdraw) gas into (from) thesystem at specifiadeceipt penaltiesusually follow a slidingscale, so that the larger the
(delivery) points to ensure the continued flow of gas through thémbalance, the greater the premium over the spot price the
pipeline. Several hours tofall day's notice must be given customer must pay. If the customer overdelivered gas to the
before a pipeline company can implement an OFO. This givegipeline (i.e., injections exceeded takes during the month), the
its shipperstime to make necessary adjustments in theirpipeline company wilbuy that gasfrom the customer at a
transportation arrangements. OFQO's are meant to be issued ordiscount from thespot price,with the discount increasing
in emergency circumstances aré not to be used as a daily according to the size of the imbalance.
operational tool to manage gas flows.
Cashout mechanisms are miended to be sources of profit for
Curtailment is the most severe of the control strategies pipeline the pipeline companies that use them. Rather, they are simply a
companies use to ensisgstem integritynder curtailment, device meant to enforce scheduling and balancing agreements
pipeline companies may cut off transportation or storage service between pipeline companies and their customers. To the exten
to their shippers in the event of a major supply or capacity that revenues from customers that have violated their scheduling
disruption. However, curtailments are not uded firm agreement exceed the cost of operating the
transportation abseffdtrce majeure Each pipeline company
spelled out a priority scheduléor curtailment in its
restructuring filing.

ZShippers that have no-notice service are exempt from these considerations,
but may not exceed maximum daily quantities.

Federal Energy Regulatory CommissiBrimer on Order 63@April 19,
1993), pp. 86-87.
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Table 3. Characteristics of Monetary Penalties

Daily Penalties Tolerance Penalty
Scheduling 10% IT rate
Overrun 3% - 5% $5 - $25/MMBtu
OFO or curtailment violation $5 - $25/MMBtu
Monthly Penalties Percent of Spot Price
Imbalance Underage Overage
0% - 5% None None
6% - 10% 110 90
11% - 15% 120 80
16% - 20% 130 70
21% - 25% 140 60
Over 25% 150 50

IT = Interruptible transportation. MMBtu = Million Btu. OFO = Operational flow order.
Source: Interstate Natural Gas Pipeline Association of America, "Interstate Pipeline Services
for Customers After Restructuring,” Report No. 93-5, December 1993.

cashout mehanism, pipeline companies must credit the excess execute a contract for the release of the capacity. The pipeline's
to all customers. own capacity must also be posted on its EBB, in direct
competitionwith its customers' released capacity. The rates for
released capacityay not exceed the maximum transportation
rate specified in the corresponding FERC-approved rate

; ; schedule. In addition, shippergynot require more stringent
Transportatlon CapaCIty credit conditions on replacement shippers ttreay have to
Can Now Be Traded meet themselves. Finallpipeline companies must permit

shippersflexibility in offering flexible receipt and delivery

The requirement that individual pipeline companies establistPOiNts to replacement shippers, to the extent permitted by the
programs to let shippetselease” or resell thefirm capacity ~ t€rms of the release (see box, p. 46).

rights is another cornerstone of Order 636. A capacity release ) S o
program permits a customer unaew firm open-access rate The creathn of a secqndary market in pipeline .cap.acny is
schedule to release all or part of its capacity on a permanent #tended to increase efficiency in the gas transportation industry.
temporarybasis. A replacement shippeiy also re-release T'he .secondar.y marketelps establish market pricing for
capacity if permitted by the terms of the initial release. ThisPiPeline capacity. It reallocates unneeded capacity to shippers

retrading of capacity effectively establishes a secondary markétno value it the most. Pipeline companies berigdin the
in pipeline capacity (see box, p. 44). higher utilization of their systems arftbm the fact that

releasing pipeline capacity caffset the need tbuild new

FERC required each pipelineompany to administer the facilities.

capacity release prografor its systemPipeline companies ) .

provide electronic bulletin boards (EBB's) where capacity offersAS currently constituted, however, sorarriers to market
are posted, bids are evaluated, and winning bids ar®ricing remain. One bgrrlgr ike price caps on both re!eased
determined (see box, #5). Releasing shippers may establish ¢apacity and  the pipeline compangan interruptible
terms and conditions specific to their release, including the rightransportatiori. These price caps inhéfficiencysince they
to recall capacity under specified diions (such as severe cold May prevent some customers from obtaining desired capacity
weather), aminimum acceptable price, indemnification, and

creditworthiness requirements, and may also include provisions

for determining the highest value or best bid. Nevertheless, it is

the pipeline company as the administrator of capageigase

who chooses among the bids based upon the posted terms and

conditions. The releasing shipper and the acquiring shipper then

The maximum and minimum rates a pipeline company may charge for firm
and interruptible service are spelled out in the rate schedules for each category

“Capacity release is the permanent or temporary resale of the rights to firm of service. The maxinfomfirsteserviceare alsdhe price caps for
transportation and storage capacity on an open access pipeline. released capacity.
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Does participant have firm
capacity rights?

—0-

Does eligible releasor wish to
sell unwanted capacity rights?

=0

Is there a replacement shipper
in need of capacity?

=0

Is it a prearranged deal?

Note: Prearranged deals at
the maximum rate are
not subject to the
bidding process.

O

Post notice of completed
transaction on the EBB.

Replacement shipper receives
capacity.

| May not sell released capacity.

No transaction occurs.

- @—

Releasing shipper retains
capacity.

Postterms and conditions
on EBB.

Is capacity in demand
by one or more than
one replacement

shipper?

More
than one

Two or more
replacement shippers
bid for the capacity.

Is there a

“ Yes ,‘

receives capacity.

Replacement shipper

clear winner?

Steps to Buying and Selling Released Capacity

Are the releasing
shippers' terms and
conditions met?

The process of buying and selling released capacity may be very simple or quite complex. Several determinants of the
of this process are the number of competing shippers bidding for the capacity, the potential for a prearranged deal (an agreement
by a shipper to release or sell firm capacity telacement shippéor 30 days ofess at thenaximumrate), the need fo
tiebreakers to ascertain winning bids, and the acceptance of contingent bids, ptoc&sg obuying and sellingeleased

capacity is outlined in the decision tree below.

D

complexity

Replacement shipper
receives capacity.

Pipeline applies
tiebreaker method.

Replacement shipper
receives capacity.

Source: Energy Information Administration, Office of Oil and Gas.

No
deal or
bid
again.
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Electronic Bulletin Boards

The exchange of electronic information has become a more quitidabf daily operations in the natural gas industry. Like
companies in the financial services, telecommunications, and news and entertainment industries, the financial success af companies
in the gas industry incréagly depends on their ability to manage information and to harness information technology. A humber

of activities in the industry rely on electronic information, including buying and selling gas, trading capacity rights, tragking gas
flows, billing customer accounts, and finding new gas fields. Indeed, somgenéges could not be provided without recent
advances in using electronic information.

Most pipeline companies implemented some sort of electronic bulletin board (EBB) system in support of capacity release in 1993.
These systems varied tremendously in their sophistication—some welgagigtevhile others were developed on state-of-the-art
computer networks using interactive menus. Growth in the secondary market for capacity during the 1993-94 heating |season has
led to increased use and familiarity with EBB's. The viability of a secondary rfargégteline capacity rights, however, will
ultimately depend on thémely availability ofkey information on EBB systems. This information includes: minimum fand
maximum rates for firm services, capacity availabilities at different receipt and delivery points, contract listings, lists of pipeline
company contacts, and other pipeline information.

While the efficiencygains from exchanging information via EBB's can potentially be very great, the EBB procedures hHave had
some shortcomings. First, logging on to some of the EBB's can be time-consuming. Second, features on some of the EBB's (e.g.,
downloading information) have not been completed. Third, information on the different EBB's has not been standardized. Fourth,
shippers that need information from multiple EBB's often have to learn how to use completely different systems.

A major step toward improving EBB's has been the development of a consensus on information standards. In July 1993, FERC
approved a Notice of Proposed Rulemaking (NOPR) on EBB's. FERC later issued Order 563 (December 23, 1993) and Order
563-A (April 26, 1994),detailing what standardized capacity-related information pipeline companies have to provige their
shippersand how the information can be downloaded. All pipeline companies were required to develop standardized data sets
that include information such as offers to sell firm capacity, bids for firm capacity, awards for capacity, withdrawals of gffers and
bids, operationally available capacity, and systemwide notices. The deadline for implementation of Order 563-A was June 1, 1994
(for some companies this deadline has been postponed), although the adaptiomah capacity codes is not required uptil
November 1, 1994. In aitidn to FERC actions, a Gas Industry Standards B&&H), representing all segments of the indusgtry,

was formed in 1993 to filitate the adoption of common protocols. lafgh 1994, a GISB working group agreed on an electronic

data interchange format for gas transportation nominations and related transactions.

New applications of electronic information for the natural gas industry are constantly being developed. In response to sSome of the
problems with the current EBB arrangements, some companies have begun devehepergystems" which coul
simultaneouslhyprocess information from multiple EBB's. Third-party vendors are now offering new services such as least cost

routing and portfolio optimization programs to help customers take advantage of the restructured marketplace for gas service.

even when they would be willing to paypre than the maximum program efficiently in view of the fact tblaéased capacity

allowed price. competedglirectly with the pipeline'sown interruptible
transportatiofi.

A second potential barrier to market pricing stdrom the

competition between interruptible transportation and released Experience with thefananddeised capacity during the

capacity. Some concerns have been voiced regarding the ability 1993-94 winter has shown that capacity availability follows

of pipeline companies to administer a capacity release

For examples, sehilip M. MarstonPerestroika Revisited: The Empire
Strikes BackSeptember 1993); and Vincent Esposito and John Delroccili, "Gas
Capacity Release: Opportunity or PitfallPublic Utilities Fortnightly
(December 1, 1993).
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Flexible Receipt and Delivery Points

Order 636 requires pipeline companies to administer flexible delivery points anywhere physical deliveries are possihle on their
systems. Customers who wish to change receipt or delivery points can do so without negotiating a new transportation contract.
This obviously complicates the control of pipeline operations, but provides a great deal of flexibility to shippers.

More choices in whertheyinject and receive gas ensure that more buyers and sellers of both gas and capacity cah conduct
transactions. The flexibility al§osters a competitive secondary market for pipeline capacity. A shipper now has the opportunity

to contract with more pipelines along a transportation corridor because of the ability to release capacity at pipeline interconnects
along the corridor.

The benefits of increased flexibility were realized earl 984, whensuppliers were able tmeet record gas demands |as
unusually coldveather swept over the eastern half of the country. The increased access to gas supplies and transpoitation made
possible by Order 636 was widely cited as a key factor in getting gas to market during this critical period.

much the samepattern as the availability of interruptible N st Companies Implement SFV
transportation—during periods of peak demand, excess capaci

is simply notavailable. For example, during the week ending %ate DeS|gn

January 17, 1994yhen Arctic cold hit the eastehalf of the

United States, the amount of capacity releasedonigs0.3 ~ SFV rate design requires that all pipelifieed costs be

billion cubic feet per weeRhus far, most released capacity has recovered from firm customers through the monthly reservation

been sold at a discouht. fee and, to the extent that market conditions allow, from
interruptible customers through thmaximum rate for
interruptible service. Variable costs are to be recovered through
the usagdeeapplied on a volumetric basis to the gas actually

Transportation Rates Are transported,

Evolvin
g The former modified fixed-variabl@MFV) rate design had

ocated some fixeatosts to theommodity (usage) charge.

. - all
Order 636 has changed how transportation rates are determme?lr.I L .
The requirement (with occasional exceptions) that pipeline us, the fund.amental significance of thg switch to SFV rate
design is that firm customepsy for most fixeatosts, and the

companies adopt the straight fixed-varig3€V) method of Bipelinecompany isassured of recovering most of these costs

rate design for firm transportation customers has the potential t dl fh h wall th h the pibeli
increase transportation cofts some customer classes, while regardiess orhow much gas actually moves through the pipetine.

lowering costs to others. In addition, the transition COStSM  pipeli ies h imol ted SEV for allocati
associated with restructuring und@rder 636will be passed %S ptlpedlne. companies a_\l_lﬁ |mphemert1)e ora OC? lon i
through to all customers. and rate design purposes. There have been some exceptions to

this trend, however. For example, Colorado Interstate Gas
Company uses SF¥or billing purposes but peaknd annual
emand for allocation purposes. Caprock Pipeline Company has
een exempted because none of its customers pays reservation
charges. Additionally, many pipeline companies have

However, a number of measumsay act to offsethese cost
shifts. One is the previously described capacity releasi)j
provision, which enables customers to recoup some of thei
costs during periods whethey do notneed all of their . . . .

contracted capacity. Other provisions include methods t|mplemented SFV while also offering a one-part volumetric rate
mitigate impacts of SFV rate design on specific custome(n3r0r small customers.
classes and mechanisms to credit firm customers wit

unexpected revenues from interruptible customers. I~|93ecause SFV shifts dirm fixed costs to the reservation fee,

transportation rates have increased for many low load factor

Pasha Publications InGas Transportation Repqgrt/ol. 3, No. 3 (January
11-17, 1994), p. 1.
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customers (those whose service needs are irregular, generally revenue respohsibility.  If FER@relidosmitigation,

high in winter and low at other times), who have low overall companies used one, or a combination, of the following specific

levels of capacity usage over whichsfwread the cost impact. mitigation measures described by FERC in Ordfer 636.

(See Appendix B for an example of how SFV rates for firm and

interruptible transportation are determined on the basis of ® Seasonal rates.Shippers may adjust their seasonal

pipeline's costs and operating characteristics.) Many high load entitlements or their peak-day quantities, enabling them to

factor customers, and particularly interruptible customers, have lower their capacity reservations during off-peak seasons

seen their rates decline. For example, a customer who needs 35 and to raise their capacity reservations during peak seasons.

million cubic feet (MMcf) ofdaily service in the winter but only

10 MMcf per day in the summer has to reserve the full 35 MMcfe  Volumetric rates. Transportation charges are based only

per day year-round, even though much of this will be unused  on volume of gas delivered. No separate reservation fee is

most of the year. In contrast, a customer whose gas use is more charged. This rate is generally restricted to small customers

constant throughout the year will use most of its contracted and allows them to avoid high monthly reservation fees for

capacity and will seldom be in a situation of paying reservation  capacity they mayot use. Using this techniqudewer

fees on unused capacity. revenues may be recovered from small class customers than
from higher load factor customers.

Reducing the Burden of Shifting ® Mixed rates. A pipelinecompanymayuse MFV for cost
Costs allocation but SFV for establishing billing determinants.

. ] ] e Other procedures. Shippers using a two-part or a
The cost shifting resultinfjom SFV rate design has been one bifurcated reservation charge pay for a portion of fixed costs
of the most controversial aspects of restructuring the pipeline  through amonthly reservationfee. Shipperspay for the
industry. Inresponse, FERC developedsgstem of cost other portion of the reservation charge based on throughput.
mitigation to redess concerns that pipeline restructuring would | they do not need as much capacity in a month because of

unfairly burden some smaller customers. In addition, other  changes in weather, they do not have to pay for a portion of
provisions of Order636, including capacity release and a their reservation charge.

provision for crediting to firm customeiany unexpected
revenues from interruptible service, have the potential to reducﬁrediting Interruptible Revenues
adverse cost impacts of restructuring.

o . The ratesetting process for interruptible transportation was not

Mitigating Cost Shifts directly changed by Orde636. However,many aspects of
Order 636 have had an indireceffect on interruptible

Pipeline companies were requiredite cost mitigation plans  ransportation rates. In particular, the establishment of a
if any of their customer groups, or even individual (:gstomerssecondary market ireleased capacity has introduced a new
would experience a 10-percent or greater change in revenU§ement of competition between released capacity and the
responsibility resulting from switsig to SFV rate desigh. Cost  pineline company's interruptible transportation service. In this
mitigation plans were to sprefiese cost shifts over a period of newly competitive environment, it is particularly difficult to

up to 4 years. project interruptible throughpdor purposes of ratemaking.

] o ] ~__ The interruptible revenue crediting mechanism is an interim
A review of the cost mitigation strategies of 13 major pipeline measure designed to permit pipeline companies to make

companies, representing 66 percent of natural gas throughponservative estimates  of  interruptible  volumestil
reveals thatmany ofthese companies were not required to

mitigate cost shift§Table 4)*° In these cases, FER@ not
require mitigation because these compadiésnot have any
customers that experienced more than a 10-percent increase in

8See Energy Information AdministratioNatural Gas 1992: Issues and
Trends DOE/EIA-0560(92) (Washington, DC, March 1993), Chapter 4, for a
detailed discussion of the impact of SFV rates on pipeline company customers.
°This 10 percent does not include increases in rates from pipeline recovery of *Some pipeline companies proactively reduced changes in revenue
transition costs. responsibility (i.e., cost $t8) for some of their customers when submitting their
Based on Total Deliveries reported in Table 28 of the Energy Informationrestructuring filings to FERC. As a result, FERC did not reqiese
Administration,Statistics of the Interstate Natural Gas Pipeline Companies, companies to implement additional mitigation measures.
1991, DOE/EIA-0145(91) (Washington, DC, December 1992). This is the most 2 Energy Information Adminibtegtival Gas 1992: Issues and Trends
recent publication of the report. Chapter 4.
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Table 4. Selected Pipeline Company Post-636 Transportation Rates and Costs

Rate Design Transition Costs
Before After Filed
Pipeline Company 636 636 Mitigation Plans FERC Estimate (as of 5/17/94)
Arkla, Inc. EFV witha |SFV Implemented seasonal entitlements and 30,100,000 0
one-part volumetric rates to limit cost increases to 8
demand percent or less.
charge
Columbia Gas Transmission SFV SFV None required. 256,000,000 153,579,127
Columbia Gulf Transmission SFV SFV None required. 9,000,000 0
El Paso Natural Gas MFV witha | SFV None required. However they proactively 61,300,000 56,684,619
one-part instituted a one-part volumetric charge for
charge small class customers. Field costs will be
phased out of mainline rates over 5 years.
Koch Gateway (United Pipeline) MFV witha | SFV Implemented a combination of seasonal 41,900,000 0
one-part entitlements and a 4-year phase-in of costs.
demand
charge
Natural Gas Pipeline of America MFV witha | SFV Shifted revenue responsibility among different 565,000,000 101,030,648
one-part customers.
demand
charge
Northern Natural Gas MFV witha | SFV None required. 78,000,000 203,436,097
one-part
demand
charge
Panhandle Eastern Pipe Line SFV SFV None required. 70,000,000 27,810,850
Southern Natural Gas SFV SFV Implemented a combination of seasonal 0 133,217,857
entitlements and one-part volumetric rates for
small customers.
Tennessee Gas Pipeline EFV SFV Mitigation was required for only two 745,600,000 291,761,182
customers. These customers received a
reduction in their filed rates.
Texas Eastern Transmission MFV witha | SFV None required. However, TETCO agreed to 643,883,975 207,635,450
one-part phase in higher costs for one of its customers
demand over 7 years.
charge
Texas Gas Transmission MFV witha | SFV Implemented seasonal entitlements, 185,000,000 24,598,030
two-part reassigned demand charges among different
demand customers, and offered one-part volumetric
charge rates for small customers.
Transcontinental Gas Pipe Line MFV witha | SFV None required. However, within the 10,000,000 1,841,228
one-part restructuring plan one customer was offered
demand lower rates through seasonal entitlements.
charge
Total 2,695,783,975 1,201,595,088

EFV = Enhanced fixed variable. SFV = Straight fixed variable. MFV = Modified fixed variable.

Note: EFV is a hybrid of the MFV and SFV rate design methodologies. The return on equity and related taxes are recovered as part of the usage fee
under MFV and as part of the reservation fee under SFV. In contrast, under EFV rate design, 25 to 50 percent of the return on equity and related taxes are

recovered as part of the usage fee, while the remainder is recovered as part of the reservation fee. As of May 17, 1994, $1.6 in total transition costs had been

filed.

Source: Energy Information Administration, Office of Oil and Gas, based on conversations with rate and regulatory analysts at pipeline companies and

the Federal Energy Regulatory Commission, Office of Pipeline Regulation.
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actual experience with capacity release providbasis for transportation rate to the equivalent of thaximum

more accurate projections. This mechanism has the potential interruptible rate (Appendix B). In fact, it is theoretically

additional effect of reducing the cost burden of firm customers. possililee releasing shipper to earn profits on capacity
release, if the releasing shipper has obtained a discounted rate

Rates for firm and interruptible services depend on the pipeline for the capacity and is able to charge a replacement shipper the

company's projection of both firm and interruptible throughput.full rate. In practice so far, the reverse gp@serally been the
If pipeline companies overestimate interruptible throughput case—released capacity has sold at & discount.
volumes, they will not recover all of the fixed costs allocated to

interruptible customers. Ilthey underestimate interruptible

volumes, however, they may recover more than their total fixecpaying the Costs of Transition

costs, earning more than the costs allocated to this service. If

other projected throughput for firm transportation was correct
the pipeline company would overrecover its costs. This, couple
with a possible lengthening time between rate casgcles,
gives pipeline companies an incentive to underestifoatee
interruptible throughput.

hile the cost shifts resultinfgpom SFV rate desigmay be
artly offset by cost mitigatigprocedures, interruptible revenue
crediting, and revenues from capacity release, another provision
of Order 636will temporarily increase costs to all customers.
Under Order 636, pipeline companies are allowed to recover all
ransition costs that have begmudently incurred" as @esult

Neither FERC nor the pipeline companies knew what the leve f restructuring. These costs include:

of interruptible service would be in the post-restructuring
environment. FERC developed credit mechanisms to offset thg
possible overrecovery of costs if interruptible throughput
exceeds projections. Anyditional revenue received as a result
of higher-than-projected interruptible throughput is shared.
between the pipelineompany and its firm customers. This
procedure basically reduces reservation fees for firm service in
response to overrecovery of costs through interruptible service,
If pipeline companies exceed their projection of interruptible
throughput, they must credit 90 perceninafemental revenues,
after covering their variable costs fiton customersPipeline
companies keep the remaining 10 percent as profit. Thus, the
credit mechanism gives pipeline companies an incentive to
market their excess capacity and also reduces the reservati(most ipeline companies provided estimates of these transition
feespaid byfirm customers. (See Appendix B for a numerical Pip P P

. : o .""_costs in their compliance filings. As of the implementation of
example of how interruptible revenue crediting may reduce firm : -
. Order 636, estimates of these costs were alus billion,
transportation rates.)

which according to FER@epresent the pipeline companies'
"worst case scenarios" (Figuté)!* Bymid-May 1994, $1.6
billion in total transition costs had been filed at FERC.

Gas supply realignment (GSR) costs incurred in
reforming contracts with gas producers

Unrecovered gas (Account91) costgemaining when the
purchased gas adjustment mechanism was terminated

Stranded costdor assets no longaeeded in an unbundled
environment

New facilities costsfor new assets required because of
unbundling.

Using Capacity Release to Lower Costs

The capacity release mechanism can also be used by releasi
shippers tareduce their per-unit transportation costs. Firm
customers must reserve enough cipdo meet their peak daily
needs. During off-peak periodthey mayfind themselves

i order to recover these costs, companies filastinder
Section 4 of the Natural Gas Act, using the mechanisms
prescribed in Order 636 (Table 5). However, transition costs are

. . S ubject to rigorous eligibility and prudence standards before
haying reservat|o_n charges on S|gn|f!cant amounts of UNUSEEERC wil allowrecovery. GSR cost filings, in particular, have
PaFt)ﬁ city. By rdeselllng u;;?]gded capacity (on a tempotrséry bas'?))een set for hearing to ensure a thorough and complete review.
n te sfecon aTy mar : |p|$ers cantLeCO\éer sodme r (See Appendix Bor an example of the impact of transition
costs from replacement shippers, thereby re ucithegir costs on pipeline company rates.)
effective transportation rates.

If shippers were able to release all of their unneeded capacity for mpased on data published3as Transportation ReporPasha Publications,
the full reservation fee, they could reduce their effective Inc.
*“Government Accounting Office, "Costs, Benefits, and Concerns Related to
FERC's Order 636," GAO/RCED-94-11 (November 1993), p. 62.
*Federal Energy Regulatory Commission, Office of Pipeline Regulation.
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Figure 16. Estimated Transition Costs of the Pipeline Industry

New Facilities (5.3%)

Account 191 (14.8%)
Stranded (11.1%)

Gas Supply Realignment (68.9%)

Note: Total transition costs = $4.8 billion
Source: General Accounting Office, Final Report on the Costs, Benefits, and Concerns Related to FERC's Order 636 November 1993.

price of natural gas.Logically, thecosts of above-market
contracts will be partially offset by savings from below-market

Gas Supply Realignment (GSR) Costs contracts in determining total GSR costs.

Under Order 636, pipelineompanies that previousbffered The costs of achieving this contract reformation have been
bundled saleservices had to reform the price and quantities ofcompared to the take-or-pay dilemma of 1880'swhen the

their gas supply portfolios to reflect their new rdleey first market pricefor gasdropped below the prices that pipeline
could try assigning unneeded supply contracts directly to formecompanies were committed pay producers under existing
sales customers. Theamy remaining contracts needed to be contracts. As of June 30, 1992, pipeline companies had agreed
realigned to reflect market conditions. Of the costs incurred irfo absorb about $3.6 billion of an estimated $10 billion in take-
reforming contracts, 90 percent are allocated to firm or-pay settlement costs. Of the remaining balance, pipeline
transportation customers; the remaining 10 percent of costs am@mpanies have billed $3.5 billion directly and $2.8 billion on
allocated to interruptible transportation customers. a volumetric basi¥.

During the restructuring proceedings, FERC accepted certaifn contrast, most GSR costs, which FERC has estimated at

specific methods to assign, reform, or maintain contracts tha$3.3 billion, will be passed through to customéfERC,

have been priced above current market conditions. In the cag®wever, does not consider take-or-pay and GSR costs

of contract assignment, pipeline companies cooffigr comparable, because GSR costs are the direct result of

customers the option of a "reverse auction," where parties bid oregulation and not the result of external conditions, such as the

how much the pipeline company would have to pay them to takéower gas prices, increased supply of natural gas, a

over the above-market contracts. FERC allowed quarterly filinggleteriorating economidimate that precipitated the take-or-pay

to recover GSR costs that actually tgn incurred by the

pipeline companies as a result of renegotiation. FERC allowed

pipeline companies to collect a "GSR differential,” which is the " Federal Energy Regulatory Commission Issuance Posting System, Order

difference between the contract price and the higher of (1) aEﬁB-A, p. 343 Direct billing involves charging lump sums to customers based
past service levelsSurcharges on the other handire increments to

objective spot price index, or (2) the pipeline company's sellingeservation and/or usage rates charged for present and future service.
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Table 5. Cost Recovery Under the Natural Gas Act

Filing

Description

Recovery of Transition Costs

Full Section 4

Now filed at the pipeline company's
option in order to update rates to reflect
major changes in pipeline revenue
requirements. The revenue requirement
is based on the company's capital
structure, rate base, requested rates of
return, and cost of service for a given test
period. These filings also contain expert
witness testimony to justify return and

New facilities New capital

costs will be included in the

companies' rate bases once the facilities become
"used and useful."

Stranded Costs

No longer needed facilities, other than
upstream capacity, must be proposed for
recovery in a Section 4 filing, and amortized
over an agreed upon time period.

cost amounts. FERC examines the costs
to ensure prudence and levels of return
to ensure that they are just and
reasonable. Intervenors often dispute the
cost levels. Settlements occur when all
issues of dispute are resolved, often
without a hearing.

Limited Section 4 Limited cost changes, which are filed as | GSR
one aspect of a full Section 4 filing rates.
Avoids the lengthy and expensive
process of filing a full Section 4 rate case
each time costs change. Only specific
costs are subject to challenge—not all of

the costs of pipeline operation.

Recovered through a demand surcharge or
negotiated exit fee. 90 percent of costs
allocated to firm customers, 10 percent
allocated to interruptible customers.

Direct billed to former sales customers in
either a lump sum, over 12 months, or over
some other reasonable period of time.

Account 191

Limited
Stranded Costs

Account 858 costs (of providing upstream
capacity to downstream customers) are
recovered like Account 191 costs if the
pipeline company had an Account 858 tracker
prior to Order 636. Other Account 858
capacity costs are permitted to be surcharged
over an agreed upon time period.

Section 5 Upon customer complaint or its own|All
motion, FERC can order a decrease in
rates if it determines that they are
unreasonable. However, compensation

to pipeline customers is not retroactive.

If customer complaints are justified, the future
level of such costs can be reduced by FERC
order. However, customers do not receive
credit for costs they have already paid.

Source: Energy Information Administration, Office of Oil and Gas.

mechanisms had$ ended. Pipeline companies have been lef
with unreed\e overrecovered costs that were incurred for
gas that has already been delivered to customers. These
unrecovered costs are represented by the balance in Account
191.Since former bundled sales customers would have repaid
or been refunded these costs in the past through the PGA

crisis of the mid-1980's. FERC contends that pipeline customers
will benefit from this transition because they will no longer be
required to pay above-market prices for gas.

Unrecovered Gas Costs

Becausepipeline companies are makifeyv, if any,gas sales Y
; In the past, pipeline companies offering bundled sales services used the
under Orde636, the need for purChased gas adJUStment (PGAzieferred Account91 totrackthe difference between the cost of gas paid by

their customers and the pipeline companies' cost of purchasing gas from
suppliers. These differences were passed along to customers through the use of
PGA mechanisms. The PGA mechanisms allowed modification of customer
rates through limited Section 4 filings, without requiring pipeline companies to
submit full Section 4 rate cadiéings at FERC every time theost of gas
changed.
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mechanism, pipeline companies will be able to direct-bill theseThe Bottom Line: A Hypothetical
customers based on the service levels of the prior 12 months,

other period if appropriate. This direct bity bepaid"...in Xample

either a lump sum, over 12 months, or over some other

reasonable period of time, at the customer's option.” Som&FV rate design results in higher reservation feesfirm
pipeline companies, however, reflected credit balances irfapacity than is the case with other rate structures. Therefore,

Account 191 and have made refunds to customers. the switch to SFV rates mandated under Order 636 has shifted
costs to holders of firm capacity. In addition, transition costs will
Stranded Costs temporarilyraise ratesor all pipeline customers. These cost

increases may beartly offset byrevenuesfrom released

A third type of cost relates to the pipeline companies' physicaf@pacity and interruptible crediting.
assets that were used to provide bundled sales service, but are ) ] ) o
no longer needed in an unbundled environment. For exampld,he results of all of these interrelationships are summarized in
costs associated with storage, production, product extractiort Simplified example for a hypothetigipeline (Table 6, the
transmission, or gathering facilities that will no longer be "useddétailed calculations underlying these resailes presented in
and useful'after restructuringnay berecovered as stranded APPendix B). Pipeline A is assumed to have total fixed costs of
costs. Additionally, costs relating to upstream capacity that iss900 million, variable costs 20 million, and expected
not needed to maintain operational integrity or cannot be directijhroughput of 200 trillion Btu (TBtu), of which 1,000 TBtu is
assigned to customers may also be recovered as strandédl cost@xPected to be firm service and 200 TBtu interruptible service.
The system load factor (average daily demand divided by peak
A pipeline company's costs of providing upstream capacity tglaily demand) is assumed to be 0.33, which gives a maximum
downstream customers have sometimes been tracked in tgtal daily demand for fimservice of8.302TBtu. The peak
pipeline company's Accour@58. FERC has allowed some demand period lasts only 3 months. For the rest of the year, only
pipeline companies to continue their Account 858 trackers and-919 TBtu of firm daily capacity is required.
instructed others to implement new account trackers to recover ] .
stranded costs aftedrder 636.The balance remaining in Given this cost structure and load factor, the monthly reservation
Account 858tracking mechanisms will be recovered through fee for Pipeline A'dirm customers i$8.47 peMMBtu. The
limited Section 4 filings. maximuminterruptible rate is$0.295 perMMBtu, and the
minimum interruptible rate (which is also the usage fee for firm

Various customer groups have stated concerns that pipelinansportation) is $0.017 per MMBtu.
companies may be able to ".. ficemselves of unused gathering
development” under the veil of stranded c#sts. Howeverstranded costs amortized over 3 years. In addition, $10 million

pipeline companies' claims for recovery of stranded costs will bé" new facilities investment edded to the rate base, increasing
examined by FERC for prudence. the monthly reservation fee by $0.019 per MMBtu to $8.49 per

MMBtu plus afirm demandsurcharge of $0.331 per MMBtu.
New Facilities

Interruptible Crediting. Pipeline A is assumed to sell twice as
The physical implementation Gfrder 636also carries costs. muchinterruptible throughput as anticipated (4QO TBtu .rather
For instance, metering, valves, and communications equipmertfan the 200 TBtu projected). All the interruptible
are necessary to track gimv more efficiently throughout a ~ ransportation is sold at a 50-percent discotiom the
pipeline system. Also, the development of electronic bulletinMaximum interruptible rate. Of the unexpected revenues,
boards (EBB'sjand user-interface software is necessary t¢?0 Percent are credited #irm customers, reducing the
implement capacity release programs. The recovery of costs f¢Servation fee b$0-23_ peMMBtu. The reservatiofee for
new facilities will be treated as any other capital investments. fifm gas transportation falls ta$8.25 per MMBtu.

BFederal Energy Regulatory Commission Issuance Posting System, Order
636-A, p. 368.

“Federal Energy Regulatory Commission Issuance Posting System, Order
636, p. 198.

2Qrder 636-A, p. 397.
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Table 6. Impact of Order 636 on Transportation Rates

Basic Assumptions

Total System Fixed Costs (million dollars)
Total System Variable Costs (million dollars)
Firm Throughput (TBtu)

Interruptible Throughput (TBtu)

System Load Factor (average/peak)
Transportation Contract Term (months)
Peak Period (months)

Peak Period (days)

Off-Peak Period (months)

Off-Peak Period (days)

Total Throughput (TBtu)

Peak Firm Capacity Need (TBtu)

Off-Peak Firm Capacity Need (TBtu)

Total Gas Supply Realignment (GSR) Costs (million dollars)
GSR Recovery Period (years)

Total Stranded Costs (million dollars)
Stranded Cost Recovery Period (years)
New Facilities Investment (million dollars)

SFV Rates

Monthly Reservation Fee (Dollars/MMBtu)
Usage Fee (Dollars/MMBtu)

Maximum Interruptible Rate (Dollars/MMBtu)
Minimum Interruptible Rate (Dollars/MMBtu)

Transition Costs

Firm Demand Surcharge from GSR and Stranded Costs
(Dollars/MMBtu)

Increase in Monthly Reservation Fee from New Investment
(Dollars/MMBtu)

Effective Monthly Reservation Fee (Dollars/MMBtu)
Interruptible Revenue Crediting at 50 Percent of Maximum IT Rate

Decrease in Reservation Fee (Dollars/MMBtu)
Effective Monthly Reservation Fee (Dollars/MMBtu)

Capacity Release at 50 Percent of Reservation Fee

Effective Decrease in Reservation Fee (Dollars/MMBtu)
Effective Monthly Reservation Fee (Dollars/MMBtu)

$900
$20
1,000
200
0.33
12

90

275
1,200
8.302

0.92
$90

$18

$10

$8.47
$0.017
$0.295
$0.017

$0.331°

$0.019
$8.49°

$0.230
$8.25°

$2.82
$5.44°

3Effective for the 3-year recovery period for GSR and Stranded Costs.
PPlus demand surcharge of $0.331/MMBtu effective for 3 years.

TBtu = Trillion British thermal units. MMBtu = Million Btu. IT = Interruptible transportation.

Note: See Appendix B for more detailed calculations.
Source: Energy Information Administration, Office of Oil and Gas.
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Capacity ReleaseFinally, Pipeline A's firm customers are able After previous uncertainty about what constituted a "significant"
to sell all their excess capacity on the secondary market at a 50est shift, FERC used a generic 10-percent test in evaluating the
percent discount from the maximum fitnansportation rate.  reasonableness of pipeline mitigation propcSalhile many
This effectivelyreduces their reservatidee t0$5.44 per  pipeline companies had to implement strategies to reduce
MMBtu. anticipated cost shifts to low load factor customers, a number
of pipeline companies did not have to implement mitigation. As
The Bottom Line. The net impact of all of these elements on required under Orde636, pipelinecompanies used other
firm transportation rates is to reduce the monthly reservation feapproaches to reduce casiifts on firm customersine-part
for firm transportation from $8.47 per MMBtu under full SFV volumetric rates, seasonal rates, interruptible revenue crediting,
rates to $5.44 plus a surcharge of $0.331 that will be eliminatedapacityrelease, and &0-percentecovery of transition costs
after 3 years. The revised rate incorporatesetfiects of  from IT customers. In addition, EBB's have been implemented
transition costs, interruptible revenue crediting, and capacityunder Order 636 requirements with the main goal of
release. The capacity release mechanism has the greatedectronically facilitating the secondary release market.
potential to reducdirm transportation costfor releasing
shippers. While the example shown herehigihly simplified Looking ahead, a range of issuegy affect therestructuring
and somewhat unrealistic (e.g., ituslikely that allexcess  process set imotion in1993. Severatompanies proposed
capacity would findreplacement shippers in theff-peak market-based rates in 19%3arting a trend that will probably
season), there is nevertheless ample reason to expecontinue. Information provided on EBB systems at the start of
transportation costs to be lower than their full SFV levels undethe 1993-94 heating season will become more standardized and
the pressures of competition. easier to access. Estimations of projected interruptible service
levels are likely tamprove as the market for capaaiglease
becomes more established. Small class customers will have to
OUt'OOk devglop gas procuremgnt strategies yeat when theisales
service exemptions expire. The types of gas services offered will

i ) probably become even more diverse. In particular, there will be
Natural gas transportation restructuringlBd3 affected all 4 oater recognition of the special needs of the electricity

segments of the natural gas indusfiym the wellhead to the  yeneration market. This will spawn continued improvements in
burnertip. End usensow have equalccess to transportation  the gevelopment of real-time tracking systems to improve the
and storage capacity rights. Concerns about the reliability ofgjjapility of transportation service. Market hubs, touted in the
service in the post-Orde§36 era have been dealt with Dy naqt 45 a conceptuahy topromote further competition and
introducing new services like no-notice and providing p'pe“neefﬁciency in thegas industry, became realityi893. Infact,
companies with a variety of operational management tools suclayeral downstream hubs were proposeti9®3, providing

as operationdlow orders, operational balancing agreements, inroved access &upply areas and new transportation routes.
and monetary imbalance penalties. The increased flexibility of theestructured transportation

) ) o . network will help the industry respond to the more competitive
The adoption of SFV rate design by most pipeline companiegaretplace.

shifted the recovery of most fixed costs to firm customers.

IFERC has stated that interstate pipeline companies should use, "as a general
guideline a cost increase of no greater than 10 percent in designing minimization
plans." Foster Associates, Inc., "FERC's Recently Adopted No Greater than 10
Percent Guideline for 'Significant’ Cost ShiftsItalividual Customers is
Outcome of Evolution of SFV-Induced Cost Shift Mitigation Policy Established
in Order N0.636," Foster Natural Gas Repomio. 1921 (April 1, 1993), p.

16.
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3. Natural Gas Contracting

Adjustments in natural gas contracting have been necessary
during the past decade to correspond to the changes that

opened on the New York Mercantile Exchange in April 1990,
and the related options market became available in Octobe

developed in the industry under open access regulation. Mogt992. These and other financial instruments provide market

recently, as a result of Federal Energy Regulatory Commission
(FERC) Order 636, pipelineompanies nowserve a very
limited role as merchants for gas sales. Thus the responsibility

participants the opportunity to manage risk associated with

wellhead price Wity and to take advantage of changes in the

market.

for gas purchasing has shifted to end users and local distribution

companies (LDC's). Thdairly simple set of transactions As with the natural gas financial market, FER{&s 636

required to move gas from the wellhead to the burnertip under pacitarelease program opened a new field of contracting for

bundledservice has been replaced by a more complex set of market participants. A capacity release program enables a

options requiring greater specificity in contracting (see box, p. ippshwho hasreserved transportation capacity to release

56.) excess capacity to a replacement shipper. The revenue received
from the replacement shipper can be used to offset some of the

The unbundling of pipelineompanysales and transportation costs associated with reserving firm transportation.

enables customers to see more clearly the costs of each service

available and to make contracting decisions accordingly.
However, significant additional administrative effort is needed
to select an appropriate combination of supply and
transportation service contracts. Overall, the changes have
allowed gas users and distributors to design contracts that meet
their specific service needs. For example, end users and LDC's
now have the option to purchase gas at the wellhead or, as is
increasingly common, at a pooling point.

However, these new opportunities have made natural gas
contracting more complex. Supply and transportation contract®
must now frequently be augmented with contracts for balancing
and storage—services that the pipelinempany often
performed under bundled serviddany companies are also
using financial markets in order to manage the price uncertainty
associated with volatile wellheadices. Thus, the end user or
LDC purchasing natural gas in the market today must addresse
wide variety of issues, including supply security, price risk, and
pipeline company operationasues, and must talsteps to
ensure adequate coverage in their contracts. Marketers are
playing an increasing role in the rebundling of theswices,

and many customers have come to rely on marketers for any one
or all of these services.

Two of the newest features of the natural gas industry, the
financial contract market and capacity release programs, figure
prominently in acustomer's ability to manage costs. The
financial market in natural gas developed in response to the
price volatility brought on by the increasingly competitive
wellhead market (Figurg7). Both sellers angurchasers are
now faced with a level girice risktheyhad not experienced
prior tothe late1980's, butvhich is common in the trading of
other commoditie¥ The futures contract market in natural gas

ZFor further reading, see Energy Information Administration, "Contracting
for Natural GasSupplies,"Natural Gas Monthly DOE/EIA-0130(94/02)
(Washington, DC, February 1994).
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As corgiractestructured to match the new marketplace,
some common characteristics are developing:

Supply contracts are being signed for much shorter terms.
While 20-year contracts were common before open acces:s
they have now becomeare.Today,any contract for more
than 18 months is considered long term. The shorter term o
most contracts ensures that the cahbssdys reflect
changing market conditions.

Pricing clauses are being tailored to ensure that the
mmedity price reflects orfollows the current market
value of the commaodity. This is typically done by indexing
the price to spot or futures market prices or to prices for
alternative fuels.

Capacity release contracts may provide a useful secondary
market for pipeline capacity. While there is the potential to
offset some costs associat@t the reservation of firm
service, releasing stappersd to provide deep
discounts to secondary shippers to sell the capacity during
off-peak periods. Thus, the revenues associated with
capaaigleasemaynot provide a significant payback to
the releasing shipper.

Many market segments di@cing newrisks, particularly
with respect to supply reliability and price uncertainty, but
numerous services are being offered to allow companies to
manage those risks. Companies now must
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Characteristics of Natural Gas Contracting

Before Open Access *

After Order 636

At the Wellhead

Purchase contracts were between producers and pif
companies.

Prices were regulated by the Federal Energy Regul
Commission.

Pipeline companies aggregated supply for customers.

Pipeline companies were responsible for supply reliabili

At the Wellhead

eline

Purchase contracts are between producers and:
End users
Local distribution companies (LDC's)
Marketers (who sell to end users and LDC's)
Pipeline companies

atory  Prices are market driven. Financial contracts are used
price risk.

Customers aggregate supplies owitbnmactucers or
marketing companies for this service.

ty. Gas purchasers are responsible for supply reliability.

to manage

Downstream Customers

Firm customers obtained gé&®m the pipeline company
through a bundled sales and transportation service.

Transportation was typically along just one path and in mpany  Customers determine the most economical comb

cases involved a single pipelinempany. Interconnectiory
between pipelines were used mainly for emergencies.

Operational adjustments to maintaiystem integrity werg
handled entirely by pipeline companies.

Pipeline companies controlled most storage, using it to
varying seasonal requirements and for operational cont

Pipeline companiesoffered interruptible service whef
capacity was not fully utilized. Revenues went to the pip¢
company.

Downstream Customers

Customers contract separatily gas purchases and
transportation, receiving transpfrdatiothe pipeline
company. Customers can purchase gas supplies from any
including apipelinecompany. Mangustomers use marketin
companies to rebundle services.

s transportation route and location of gas purchase.

Customers are liable for penalties if they do not meet sd
volumes, and match receipts and deldgewithin tolerance. New
services are available to avoid or reduce penalties.

meet Customers are resfpomsiilgainingadequate storage t
ol. meet their peak-day requirements.

n

dline  Firm shippers can release excessappeligeand receivd

revenues to offseservation costs. Trading takes place

seller,
3]

nation of

heduled

on

electronic bulletin boards maintained by the pipeline compaTieS.
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#Federal Energy Regulatory Commission Orfz$,issued inL985,provided a mechanism whereby interstate pipeline companies could become "open access"

Sources: Energy Information Administration. 1984-1988—Historical Monthly Energy Review, 1973-1988. 1989—Natural Gas Monthly, March

Natural Gas 1994:

1992. 1990—Natural Gas Monthly, March 1993. 1991—Natural Gas Monthly, March 1994. 1992-1993—Natural Gas Monthly, April 1994.
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transporters, thus separating their merchant and transportation functions. Pipeline companies accepting an Order 436 certificate agreed to make their transportati
capacity accessible, or open, to any customer on a nondiscriminatory basis.



Figure 17. Average Natural Gas Wellhead Prices by Month, 1984-1993
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carefully evaluate those risks in order to select thee Purchase natural gas and manage price and supply risk
appropriate risk management strategy.

e Transport natural gas and manage operational issues

e Marketing companiesare playing a key role in the

restructured marketplace by offering the aggregation and® Combine various supply and transportation contracts with
bundling functions previously provided bpipeline risk management tools to ensure that customer requirements
companies. Customers can now see the costs of various are satisfied.
services and contract only for those services they need.

Contracts for natural gastorage services armnly briefly

e Commercial contracts, not regulatory guidelines, are now the discussed within the context of completing the services needed
tools being used by the pipeline companies to direct natural to meet customers' gas requirements. While these contracts hav
gas flows. Thus, all parties involved in contracting for some specific terms twitleghe special requirements of
natural gas supplies and transportation must understand and moving gas in and out of storggEakyranpds, storage
address pipeline operational concerns in their contracts. facilities can be considered as an alternative supply source. In

many respects, contracts for purchasing and moving gas into and
e Flexibility is akey requirement irtoday's marketplace. A out of storame similar to those usedrmve gagrom the
portfolio approach to gas contracting is oma@y of production regions.
maintaining flexibility (e.g., using a combinationsbiort-,
mid-, and long-terncontracts) while also addressing supply
reliability and price stability issues.

This chapter discusses some of the complex contractual issues
related to purchasing natural gas suppliesraoding them

along the interstate pipelingstem from the wellhead to the end
user. It describes how some of the new features of the

market work and presents details and examples of how contracts
may be structured in order to:
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Terminology

Physical Contract.A traditional natural gas contract where delivery and receipt are expected. The term is used to di
such contracts from the newer financial gas contracts. The short-term (1- to 30-day) physical market is frequently
as the spot or cash market.

Financial Contract. A contract where the primary purpose is to manage price risk rather than to deliver or receive na

Futures Contract. A legal agreement between a party that opens a position on the futures market to buy or sell natur,
the establishedommodity exchangéhe New York Mercantile Exchange). In this agreement, the party agrees to ag
deliver, during a specified future month, a specified quantity of natural gas (10,000 million Btu per contract) meetir]
and delivery conditionprescribed by the exchange (for example, all deliveries take place at the Henry Hub in Louig
delivery takes place, it occurs during the delivery month at a prescribed futures settlement price.

Swap.An agreement between two parties to exchange cash flows based on the difference between a fixed price a
price and based on a specific quantity. The swap enables the party, in effect, to fix the price it receives or pays for
The quantity of gas in the swap isioogl, or theoretical, because no exchange of gas ever takes place as a conseque
swap itself. However, the notional value is set equal to the quantity of gas in the physical contract so that the price
gas covered in the physical contract becomes fixed by the swap.

Option. The right (but not the obligation) to sell or buy a futures contract at a certain price.

Hedge.A position in the financial market that is opposite to a position in the physical market. The expectation is that
losses from price movements will offset each other in the two markets when the position in the financial market is cl
example, a producer who owns gas now and wants to sell it at some point in the future, would first obtain a futures
sell gas at that future time. When that time arrives, the producer sells the gas on the physical market and closes it
the futures market with a contract to buy gas, thus completing the hedge. If the price of gas rose during this time, th
would experience a gain in the physical market and a loss on the futures market. Similarly, if the price of gas fell, th
would experience a loss on the physical market and a gain on the futures market.

Exchange of Futures for Physicals (EFPNatural gas may be delivered directly through a futures contract at the recg
futures delivery point, the Henry Hub, at the futures contract price. However, in an EFP, delivery may take place at
the Henry Hub and the actual delivered price may deviate from the futures contract price. An EFP may be negotiated
before the close of the market for a particular futures contract by two parties holding opposite positions on that co
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Natural Gas Supply Contracts Contracts in the Physical Market

Today, producers are free to sell their gasatty interested
party, be it an end user, a local distribut@mpany, or a

Contracts in the physical market natural gasupplies have
been greatly influenced by the development of a financial

marketer. Because some producers are also arranging féentracts market in natural gas (see box above). Both pricing

transportation, the first point of sdte natural gasnay now
take place anywhefeom the wellhead to thieurnertip. With

provisions and the term (length) of the physical contract have
been affectedExperience has shown that a multi-ydiaed-

the deregulation of wellhead prices, purchase contracts are noficé contract isiot appropriatefor most situations itoday's
typical commercial agreements, no longer subject to regulatorjarket. Average terms have been shortened significantly, and

conditions.

58

prices arenow frequently indexed topaublished spot price or

the futures price. Such changes enable contracts to reflect
market conditions as closely as possible throughout the term of
the contract. It is usefdbr this discussion to dividgeupply
contracts into three categories by term:

Natural Gas 1994: Issues and Trends
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e Short-term contracts, where deliveries and receipts are To facilitate the contpactiegs, companiasften have

arranged for 1 month or less egldyestablished creditworthiness with each other so that all
that is needed is a signature on a standard contract form. In those
e Mid-term contracts, which extend out 18 months instances where the client needs to establish creditworthiness,
the process is still rdlaely simple. The seller may only require
e Longterm contracts, where deliveries and receipts are a partial prepaymenininal credit check because these
arranged for longer than 18 months. contracts involve relatively small amounts of gas.
These contracts vary in a number of ways. Short-term contracts In the past several yearsytihentetalf gas covered by

are relativelysimple contract$or a fixed volume of gas at a short-term contracts is believed to have decreased
fixed price. Mid-term contracts afer either fixed or variable substantiaty. Interestingly, this dedareesponds with the

volumes, and most have provisions that alfmiges to move phenomenal growth in the futures and related financial markets.
higher or lower depending on market conditions. Long-term The shorter the term of the contractlikbly l@gmancial
contracts arenuch more difficult to categorize, reflecting the market is being used to mitigeeerisk. Infact, parties
specialized needs of customers for longer term commitmentsxpect so little price risk in these contracts that if the market
One distinction, however, is that it is more difficult to use price changes dramaliedllgen the time a contract is
financial gas contracts to manage the price risk in long-term negaiadethe time deliveries are to begiarties have

contracts primarily because the futures contract market only been known to "walk away" from contracts.
extends to 18 months.
The futures contract market namnly complements the
Short-term Contracts conventional spot contrafitr gasbut also competes with it.
Actual receipt andlelivery of natural gas can be arranged

Todaythere is avery activeshort-term market for fixed-price, through the standard futures contract itself or through an

fixed-volume receipts and deliveries of gas, usually referred td=xchange of Futures for PhysicaEFP) transaction

as the spot or cash market. Contracts in this market are writteffrigure 18). In January 1994, deliveries arranged through EFP's

for deliveries of gas for 30 days or less. Many of these contract¢ere 131trillion Btu, equivalent to 8 percent afry gas

are finalized during a period at the end of the month called "bidProduction in that month. While deliveries arranged through

week" (see box, p. 60). Other contracts are negotiated after bidFP's greatly exceed those through standard futures

week, during the actual delivery month. The size of this markegontracts—in January994,EFP delivery arrangements were

varies greatly between months and depends on expectatiof§arly 10 times those under futures contracts—both markets

about price movements during the delivery month. have shown strong growfirom January 1992 through January
1994, deliveries arranged through futures contracts quadrupled,

The clauses in short-term contracts are very similar and can Bghile deliveries through EFP's increased nearly seven-fold.

generally characterized #s:
Mid-term Contracts

e Fixed price, where the price is the market price on the day

the contract is completed Mid-term contracts cover gas deliveries up to 18 months,

although most mid-term coatts are for 1 year or less. The 18-

e Fixed volume, where the volume is set for a consistent flowmonth maximum derives from the fact that the maximum trading

of gas per day over a set period of time with little variation.period for a futures contract is 18 months. Thus this becomes

the maximum practical term over which the futures

The short-term contract market serves several important needs.

First, it allows end users to purchase gas to satisfy unexpected

shifts in demand. Second, it allows short-term imbalances in

supply to be corrected. Short-term contracts are particularly

useful to customers with fuel-switchimgpabilities because

they can acquire gdeom thearea where it is cheapest each

month. In longer term, price-indexed contratliey lose this

flexibility because the contract is indexed to a particular price,

which may not always be the lowest over time.

#John Gregd,Getting Your Mind Right! Gas Supply Contracting Without % Rick Hagar, "U.S. Producers Becoming Adept at Direct Sales of Gas to End

a Safety Net,Public Utilities Fortnightly(Washington, DC, October 1992), UseBil"and Gas Journa{July 10, 1989), pp. 17-19; and John C. Herbert,
pp. 31-33; and Mike Rieke, "Natural Gas Contrattsues and Strategies," "New Features in Long-Term Contracts from Order 68&tural Gas(New
Gas DailyConference (Houston, TX, November 4, 1993). York: Executive Enterprises, Inc., April 1993), pp. 6-10.
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Bid Week

"Bid week" occurs at the end of each month wdheails are finalized for the sale and purchase of natural gas and nominati
made for transportation capacity on pipelines for the next delivery month.

Before open access transportation was widely available, pipeline companies made arrangements with producers an
the capacity on their own systems every month in order to meet the demands of their firm sales customers. With the d
of open access and the spot market, however, interruptible transportation became more readily available. For ope
scheduling purposes, the pipeline companies required interruptible shippers to notify them each month of the capacity
require for the next delivery month. Each pipeline company set a date and time, or "nomination deadline," for this p

Because shippers could not be sure that they could move the gas teeytavaarchase until the capacity arrangements had
completed, the fingbrice for a castsale was determined near to the time that arrangefoeritee capacityvere finalized.
Initially, capacity nomination deadlines for the various pipeline companies occurred over about a 10-day period near
the month, thus "bid weeldecame a time of nominating pipeline capacity and finalizing gas prices and quantities on
market. Bid week has been compressed as pipeline companies have shifted their deadlines so that they all fall within
of each other.

At first, nominations had to be mailed in, and the pipeline company would often phone the shipper to confirm how muc
would be available. The speed of handling nominations has increased however, first with the use of faxes, and today
of electronic bulletin boards.

When the futures market in natural gas opened in April 1990, it added a new dimension to bid week. The final day of
a futures contract for a given delivery month has been 6 to 8 business days before the beginning of the delivery mo
almost all pipeline nomination deadlirfai on or after thelose of the futures market. Some cash deals are made befq
futures market closes, influencing fival price posted in this markeimilarly, when the futuregricefor a delivery month
becomes final, this influences the final cash deals that are made before the last nomination deadline passes.

Bid week developed along with the growth in interruptible transportation, hoviaweshippers are also required to mg
monthly nominations to their pipeline companies for the same operational and scheduling purposes.
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market can be used to provide pritiecovery and to manage e
price risk. Mid-term contracts can be characterizetf by:

Mainly fixed volumesperday orper month with modest
variation, although variable volumes are wrtbeved

some contracts, such as "swing contracts."

e Variable prices, where the cost of the commaodity is indexed

over time to the futures price or some published spot price The ability to hedge the price risk in mid-term contracts with a
financial instrument is important because of the great volatility

Fixed reservation and service fees, whereptirehaser in gas prices during the past seyegls and because of the

must pay a set fee to reserve a specified amount of gas over encignd prices to be higher during the heating season than

time and service feefor any special services (such as in the rest of the year. The natural gas futures contract markets

variable daily or monthly deliveries) provided by the seller for the heating season months have been very active; thus, these
markets have been very liquid. Because mid-term contracts can
extend over a heating seasdhey are operationally very

important to large distribution companies in meeting the gas
*Rick Hagar, "U.S. Producers Becoming Adept at Direct Sales of Gas to Engheeds of their customers. Some
Users,"Oil and Gas Journa{July 10, 1989)pp.17-19;Cleve T. Hogarth,
"Value-Added Contracts Rather than Long or Short-Teriatural Gas
(September 1993), pp. 8-13; Richard Peterson, "LDC Purchasing Strategies in
a Competitive Gas Markettility Industries in Transition 25th Annual
Conference, Institute of Public UtilitigsVilliamsburg, VA, December 13,
1993); and Carl VSwanson, "The Newlarket System: Will itWork for
LDCs?"Natural Gas(January 1993), pp. 6-8.
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Figure 18. Delivery Arrangements for Natural Gas by Month, May 1990 - March 1994
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EFP = Exchange of Futures for Physicals.
Note: One unit on the "Through EFP's" scale represents 10 times the volume of one unit on the "Through Futures Contracts" scale.
Source: Commodity Futures Trading Commission, Division of Economic Analysis.

swing mid-term contracts are also geared to serve seasonal production facilities needed to produce the gas, thus enabling
demands. The amount géis taken daily under a swing contract tloelpeer to meet its commitment to the industrial customer.

can vary as long as tleestomer takes a certdired quantity

during some specified period, such as a year. The customer pays Another example of using a long-term cuppaot to

a speciafee for thisright?” Such variable-volume, mid-term projéiciance would be a cogenerator that needs to have a
contracts areften used by LDC's with large percentage of relatively fixed fueldget over severgkars in order to support
residential and commercial customers who have highly variable investment in plant construction. A cogenerator usually obtains
demand that typically peaks during the winter. oragktermagreement for theale of its power to an electric

utility.?® The project manager then seeks a fuel supply contract
Long-term Contracts to guarantee a reliable supply at a relatively fixed price. Many

lenders for theoroject require that thielel contract cover the
Contractsfor more than 18 monthsay cover several heating time required for full payment of the debt. Lenders also look for
seasons and are, therefore, operationally long term. Firms thétel-pricing terms that wiknable the cogenerator's fuel costs to
enter into such contracts, which are inherently more risky, maype consistent with the revenues to be received from the sale of
have special needs that require a reliable, long-termelectricity.
commitment. For example, a producer may desire a long-term
contract in order to cover certain fixed costs necessary to exparidng-term contracts usuallgre for a fixed quantity of gas
production capability. In such a casgraducer could enter into  delivered on a monthly basis. In contrast to the restrictive
an agreement to supply gas at a set price to an industrial firm or

group of industrial firms. In return, the industrial customer
would agree to finance any new ZBC._ Richard Baker, "Project Financifay _Cogeneratlon,P_ubIlc Utllm_es
Fortnightly (March 15, 1990)pp. 26-34; Timothy Burn;'Clinton Medina
wells pay off for Atlas Resources on long term gas contradtstheast Oil and
Gas World(October1993),pp. 9-11; and John S. Woodard, "Long-term Gas
“Michael T. Langston, "Case Study: Southern Union Going for Long-Term Supply Contracting: New Contracts More FlexibMdtural Gas(May 1993),
Contracts,'Natural Gas(September 1993), pp. 19-22. pp. 2-7.
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price provisions in the long-term contracts of a decade ago, prices rise rapidly, a puneléindrit has topay a higher

prices today are more market responsive, often being indexed to price than if it had been able to buy gas just 1 month earlier. The

the futures market or a published spot price. Some price terms transformation of the natural gas wellhednmariet

may be renegotiated if the published price indeXomger where prices were heavily regulated to one where gas is priced

reflects the spot market. Otherwise, the price terms are not as a commodity led to the development of a financial contracts

expected to be subject to renegotiation as long as active spot and market in natural gas. These markets provide both price

futures markets exist. discovery for the physical market and a means of managing
price risk for many market participants.

Because long-tereontracts extend beyond the 18-month price

discovery period of the futures market, they usually have more The futures contract market in natural gas opened on the New
special conditions or provisions than short- and mid-term York Mercantile Exchange inl@@®iland the related
contract€® Some long-term contracts have a reservation fee options market became available in October 1992. Natural gas
that may be either fixed or variafe.  This fee is to compensate swaps contracts are also available, but, like some options,
the supplielfor any additional costs incurred in arranging for swaps are not traded on a regulated exchange. Both the futures
supplies to be available over tlomg term. Other long-term and options market have become important features of the
supply contracts may have "take-or-release" clauses whereby the natural gas industry; however, some suggest that the size of th
purchaser, such as a marketer, agrees to make every reasonable swaps market makes it much more significant. For exampl
effort to buy a specified volume of gas from a supplier. Yet, the during 1993, the swaps market accounted for 10 to 25 times the
supplier has the right to cancel the contract or reduce the open interest in the futures contraét market.

volume of gas available under the contract if the buyer does not

take the stipulated amount. Such provisions, unlike take-or-pay Each financial instrument has its ovappeajumsed on

clauses of the past, relieve the buyem paying for untaken the specifiequirement of the usefhey varyaccording to

volumes. Nonetheless, a take-or-release clause could motivate effectiveness, ease of use, and cost (Table 7). Simple example
a marketer to take ga®m thesupplierand sell it to another of how each of these financial toals beused to manage

buyer, even a competing marketer, in order to maintain its price risk are shown in the box on pages 64 and 65.
relationship with the supplier. Selling to a competing marketer

is not as strange as it might seem in the increasingly flexible gas In practice, market partongpante more than one
industry. In fact, smalproducers sometimes need to purchase imstnt to manage theiisk. For example, aompany that

gas fromlarge producers in order gatisfytheir owncurrent purchases gasay engage in a swap in order to stabilize its
requirements under long-tegantracts. These relationships are effective purchase price; howal@ngnso, the company

indicative of an important change in the gas industry. Specific gives up the opportunity to bengfitidfegadroplf, after

supplies, even in long-term contracts, are lésdy to be entering the swaps market, managenfegis that therice of

dedicated to a particular buyer today than in the past. Instead the natural gas is going to drop, the company could buy an option t

market is constantly reallocating availablgplies based on sell a futures contract (a put option). The company would want

supply and demand conditions and the willingness of buyers to the price of gas in this option to be below the current market

pay for gas! price. Then if prices do drop, falling below the gas price in the
option, the option itself will have a greater value. The company
shouldthen be able tdind a party willing topurchase this

Price Risk Management option at a higher price than the company had paid. Thus even
though the company has a swapteact, it is able to experience

a gain in income from the change in marggtes by also

Volatile wellhead prices create rigkr both theseller and T .
participating in the options mark@t.

purchaser of natural gas. A selleay see the value of its
productdecline if the sale is preceded by a drop in prices; if

#John C. HerbertNew Features in Long-Term Contracts from Order 636,"
Natural GagApril 1993), pp. 6-10; and John S. Lowe, "Gas Contracting: The
Lessons of the Seventiedlatural Resources and Environmge¥iol. 3, No. 4
(Winter 1989), pp. 3-48.
%Elizabeth Olmsted Teisberg and Thomas J. Teisberg, Vidiee of
Commodity Purchase Contracts with Limited Price RiSkg Energy Journal
12, 3 (1991), pp. 109-127.
*Cleve T. Hogarth, "Value-Added Contracts Rather than Long or Short-
Term," Natural Gas(September 1993), pp. 8-13; John A. Gartman, "Natural
Gas Purchasing Strategies of LDCs," NARUC Annual Regulatory Studies 32 For further disaessiBaparating supply from priceQil and Gas
Program (East Lansing, MI, August 12, 1993); and John S. Woodard, "Longtnvestor Vol. 13 (June 1993), p. 47.
term Gas Supply Contracting: New Contracts More FlexibNatural Gas ®'NYMEX Energy Options: Strategies at a Glance," brochure, New York
(May 1993), pp. 2-7. Mercantile Exchange (1993).
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Table 7. Features of Financial Instruments

Characteristics

Futures

Options

Swaps

Purpose ...............

Regulator ..............

Liquidity ...............

Credit Check ...........
Delivery Capability .......

Performance ...........

Fix price of gas for future
sales and purchases

CFTC and NYMEX

Maximum 18 months

Standard contract
encourages broad industry
participation in any one
contract, which supports a
liquid market

Margin® requirements result
in variable costs. Extensive
administrative costs
Minimal

Yes

Guaranteed

Fix price range for future
sales and purchases

CFTC and NYMEX.
Unregulated also available

Maximum 12 months for
regulated options.
Unregulated options are
frequently available for
several years

Standard contract
encourages broad industry
participation in any one
contract, which supports a
liquid market

Fixed fee and minimal
administrative costs. No
margin requirements

None
No

Guaranteed if regulated,
otherwise not

Fix price for future sales and
purchases

None

Several years

Customized contracts limit
participation in any one
contract, which results in less
liquidity

Fixed, minimal administrative
costs. No margin
requirements

Extensive
No

At risk

#The margin is a performance bond that typically ranges from 5 to 15 percent of the value of the futures contract.
CFTC = Commodity Futures Trading Commission. NYMEX = New York Mercantile Exchange.

Source: Energy Information Administration, Office of Oil and Gas.

Natural gas marketers have been the most active participants in
the futures contract market—protecting the value of the gas they
have already purchased and attemptirfixtpricesfor future
purchases (Figure 19). Marketers use futures contracts to hedd@@ontract Provisions

both purchases and sales of natural gasvayhlso use the

futures market to arrange some swaps. Producers and end useFsergreen” clauses Evergreen or rollover clauses extend the
have also engaged in the futures market. Bahy local obligation of theseller and buyer to ship and receive gas,
distribution companies have been prevenfemn direct  respectively, after the term of the contract has expired. Such
participation by their State regulatory agencies, primarilyclauses were suggested by FERC in Order 636. These clauses
because procedures hanat yet been approved for treating any essentiallyprovide the seller and buyer with a grace period to
gains and losses from futures market activities. ensure that there is time to make adjustments at the end of a
contract to avoid a disruption in supplies. These clauses also
enable the parties to extend the term of the contract, presuming
that the experience with the contract has been fair and equitable
to both parties.

clauses and conditions in contracts and, in addition, by ar
overall strategy of supply source diversification.

Supply Risk Management

Although price risk can be manageeffectively through .

financial contracts, the risk that gamy not be shipped and Corporate guarantee” clauses Some contracts have
received when needed cannot be covered through suctfOrporate guarantee clauses that obligate the parent of an
contracts. Supply risk is usually addressed by placing specific@ffiliate to supply gas if the affiliate goes bankrupt oris
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Financial Market Examples

This section shows how three major financial tools—futures, options, and swaps—are used in conjunction with activity in thg
market to manage the risk inherent in volatile wellhead prices. In general, using these tools involves foregoing some oppo
profit or savings, in exchange for protection from adverse price moves. For simplification, it is assumed in these examples t
or cash price for natural gas is equal to the price in the futures contract for the month in question. Also, the examples prese
on a per-unit basis only. In the market, parties will actually obtain a sufficient number of financial contracts to cover the tot
of gas for which they want price protection. For example, if a party were concerned about hedging the price for 100,000 n
of gas, the party would obtain 10 futures contracts because each futures contract is for 10,000 million Btu.

h

Futures

Parties thapreferthe security of a regulatedarketand that cameetthe margin requirements (performance bond) would usg
futures market to fixhe price of gas. Fixing the price allows parties to limit losses on future sales or to stabilize the cost
purchases. As an example of how the futures market can be used, consider a producer who sees a September futures nj
$2.00 per million Btu (MMBtu) and who would like to sell gas in the cash market in September at that price. In order to Iof
$2.00 selling price, the producer will enter the futures market now,inbtairiutures contract to sell gas in September at $2.00. V|
trading on the September futures contract closes, the producer must offset its position by obtaining a futures contract to by
September closing price.

If the closing futures price on ti&eptember contraeind thespot price for September delivery &200per MMBtu, then the
producer gets its desired price and there is no net gain or loss when closing the futures market position. If the price is nd
e Case 1: Spot and futures prices rise, for example to $2.15 per MMBtu

— The producer sells gas on the cash market for $2.15 per MMBtu.

— The producer sees a net los$0f15per MMBtu when closing on the futuresarket by selling at $2.00 and buying
$2.15.

— The effective net selling price is $2.15 - $0.15 = $2.00 per MMBtu.

e Case 2: Spot and futures prices fall, for example to $1.80 per MMBtu

— The producer sells gas on the cash market for $1.80 per MMBtu.

— The producer sees a net profit of $0.20 per MMBtu when closing on the futures market by selling at $2.00 and
$1.80.

— The effective net selling price is $1.80 + $0.20 = $2.00 per MMBtu.

Options

dealing in the futures market directly. Parties may also use unregulated options to manage price risk if they want to purchag
for a term not readily available on the regulated exchange. As an example of how an option can be used, consider a produg
$0.05 per million Btu (MMBtu) to buy amption for a futures contract to sell gas at $2.00 per MMBtu. Later, the producer will
a deal on the cash market at which time:
® Case 1: The spot and futures prices are higher than the price in the option, for example, $2.15 per MMBtu
— The producer wilhot exercise its right to sell the futures contract at $2.00 because to close out its position on th
market, it would have to acquire simultaneously a futures contract to buy gas at the current price of $2.15, thus log
per MMBtu (gross).
— The producer will sell gas at an effective net price of $2.15 - $0.05 = $2.10 per MMBtu.
® Case 2: The spot and futures prices are lower than the price in the option, for example, $1.80 per MMBtu
— The producer will exercise its right to acquire the futuresamirts sell gas at $2.00 and will immediately close its pos
by acquiring a futures contract to buy gas at the current price of $1.80, making a profit of $0.20 per MMBtu (gr
— The producer will sell gas at an effective net price of $1.80 + $0.20 - $0.05 = $1.95 per MMBtu.

Natural Gas 1994: Issues and Trends
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Financial Market Examples

Swaps

If a party wants to fix a particular price over a period of several years, it might consider using a swap. However, to enter i
the party must have an excellent credit rating and a counterparty must be found that is interested in similar terms and con
an example of how a swap can be used, consider an investment bank that matches a producer seeking to fix a price of $2.0
Btu (MMBtu) for 3 years with an end user seekindixoa price of$2.01per MMBtu for the same timeperiod. Payments ar
exchanged between the producer and the bank and between the end user and the bank throughout the term of the contra
on the price of gas in each delivery month.

® Case 1: The spot price is higher than both "fixed" prices, for example, $2.15 per MMBtu
— The producer pays the bank $2.15 - $2.00 = $0.15 per MMBtu, foregoing the extra profit that could have been
— The bank pays the end user $2.15 - $2.01 = $0.14 per MMBtu, enabling the end user in effect to pay only $2.01
it purchases on the cash market.
— The bank receives $0.01 more per MMBtu from the producer than it paid to the end user. It keeps this amount
® Case 2: The spot price is lower than both "fixed" prices, for example, $1.80 per MMBtu
— The bank pays the producer $2.00 - $1.80 = $0.20 per MMBtu, enabling the producer in effect to sell gas on the ¢
at $2.00 per MMBtu.
— The end user payBe banik$2.01 - $1.80 = $0.2fter MMBtu, foregoingthe saving$rom the lower price on the cas
market.
— The bank receives $0.01 more per MMBtu from the end user than it paid to the producer. It keeps this amount
® Case 3: The spot price equals one of the "fixed" prices

— Ifthe price is $2.00, there is no exchange of payments between the bank and the producer. The end user pays thg
- $2.00 = $0.01 per MMBtu.

— If the price is $2.01, theroducermpaysthe bank$2.01 - $2.00 = $0.0fter MMBtu. There is no exchange payments
between the bank and the end user.

— The bank receives payments from either the producer or purchaser of $0.01 per MMBtu.

Compatrison of the Three Financial Tools

& Futures

— Whether prices moved favorably or unfavorably, the producer was able to sell gas at an effective price of $2.00 p¢

— The producer had forovide sufficient margin to maintain its positiontire futuresnarket aghe value of the future
contract changed over time.

— Any transaction costs would have to be paid for out of the effective selling price.

Options
— When the price move was favorable, the producer benefited partially, selling gas at an effective price of $2.10 pe|
The fee for the option was accounted for, but other transaction costs were not.
— When the price move was not favorable, the producer was partially protected, selling gas at an effective price of
MMBtu. The fee for the option was accounted for, but other transaction costs were not.

Swaps

— Whether prices moved favorably or unfavorably, the producer was able to sell gas at an effective price of $2.00 p¢
and the end user wable to buy gas dhe effective price off2.01per MMBtu. The bank received incomfeom each
transaction.
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Figure 19. Participation in the Natural Gas Futures Market by Industry Segment, 1993

Producers 13.7%

Speculators 11.4%

Gas Processors 1.6%

Financial Companies 9.5%

End Users 3.5%

Other 0.5%

Marketers 59.8%

Note: Other includes pipeline companies with 0.4 percent, and local distribution companies with 0.1 percent.
Source: New York Mercantile Exchange.

otherwise unwilling or unable to make delivery of gas under a unexpected increase in demmarahother customét.
contract EBcause gadiversion clauses are relatively new to the market,
they are implemented in a variety of ways. For example, some
"Supply diversity" clauses. Some buyers now require regional marketers use them in contracts with high-priority customers
supply diversity provisions in contracts to ensure that the sellewho want extra supply security. The cost of this service to the
maintains geographically diverse sources of supply to deal witltustomer is embedded in the reservatiee. Marketers
weather-related supply disruptions or localized capacitycomplement these agreements with contracts Viit-
bottlenecks?® switching customers who agree to have some of their gas
diverted as long as the marketing company pelf them the
"Gas diversion" clauses Other clauses reflect the increased current differential cost of switching fromatural gas to an
sophistication of the gas industry. Buyers realize that marketerglternative fuel. Thus, under a gas diversion clause the high-
deal with many buyers with different requirements and are priority customer receives gas and the lower priority customer
aware of changes in the current needs of these customers. Thisfully reimbursed for any additional costs of fuel switching.
a marketer can use gas diversion clauses in order to divert gas
intended for one customer to satisfy an Creditworthiness

Anotherway for two parties to guard against the possibility of

¥John Gregg, "Getting Your Mind Right! Gas Supply Contracting Without nonperformance is to assess each other's underlying credit-

a Safety Net,Public Utilities Fortnightly(Washington, DC, October 1992),

pp. 31-33.

®John C. HerbertNew Features in Long-Term Contracts from Order 636,"  *'New Features in Long-Term Contracts fr@nder 636,"Natural Gas
Natural Gas (April 1993), pp. 6-10. (April 1993), pp. 6-10.
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worthiness. For example, expectations about the seller's

performancemay béased, in part, on the selledsnual i
deliveries relative to its existing reserves. The buyer, on the Natural Gas Transportatlon
other hand, is evaluated by its ability to make payments from Contracts

current and expected income. Because performaagetake

the form of a paymergquivalent to the amount of gas stipu- ynder Order 636he transportation services that had become
lated in the contract at current prices, fihancial integrity of  ayajlable under open access regulation continue, but have been

the seller is also important. For example, if the seller is U”ab|%ugmented by a variety of new services. Pipeline companies
to deliver the amount of natuigas indicated in the contract, the ontinue to offer firmservice. limitedfirm service®® and

contractmay specify that thesellerpay the buyer suf-ficient interruptible service. Under Order 63ipst customers who

funds to obtain replacement gas from another source. formerly had firmbundled sales servicgom the pipeline
companies converted their ti@cts to firm transportation. Both

The establishment of creditworthiness is often a time-consumingese nevshippersand experienced transportation customers

component of the natural gas contracting prodss.time || need to use some of the new servioffsred bypipeline

spent in establishing creditworthiness is saved later in morgompanies, such as balancing, storage, and no-notice service. In

efficient contracting for gas shipments. If the company is anyqgition, the capacity release program instituted by Order 636

affiliate of anothetarger, possibly more creditworthy, parent ters all industryparticipants a new optiofor obtaining

company, then thearentcompanymay beasked to guarantee  transportation services, either on a long-term or short-term
any debt stemming from the contract. basis.

Use of Underground Storage
Companies can also address supply reliability by contracting fo&'JSIng New Transportatlon Services
storage services. This strategy caretiectively used by both
the purchaser and the seller. Underground storage facilities a
most frequently situated near major consumingmajor
producing areas. An end user in Ohio, for example, frequentl

P/Iany of the new services have been made available because of
c%anges in pipelinecompany operations resulting from
unbundling® Formerly, as owners of the gas in their systems,

. ipeline companies had been able to use storage and direct the
contracts for storage services from a nearby storage operator .
. S ; ow of gas to meet customer demands, even if customers
Ohio or Pennsyivania in order to obtain gas on peak days, when

. ! : ; exceeded scheduled volumes. Toddgcause pipeline
the pipelinesystem fromproducing areas is operating at full : . .
: companies generally do not own the gas flowing through their
capacity. In turn, a produceraydevelop storage close to the

producingarea as a backup in case production problemsSyStems’ theycannot use gas beIongmg o oskpper o
develop. such as well freezeoffs compensate for an unexpected change in demand from another
P ' shipper. Thusiew services have been developed to provide

The recent upswing in the number of storage operations ir§;h|ppers with alternatives to incurring operation-related

producing regions has increased greatly the reliability of gaé’ erllallnes and to help the irglry better manage gas flows under
. . Individual contracts.

supplies because many of thes®age operations are salt dome

storage Wlth .hlgh Fiel|verabll|ty amdcause prpducers use many L. erctand how some of th

of these facilities, in effect, togment production capacity. (See

Chapter 4 for a discussion of current storage capacity.)

esgvicesnay beused, it is
useful first to describe how a transportation contract is
implemented. The process beginken theshipper obtains

capacity from gipelinecompany or through capacity release.

Storage service contracts enable the end user to minimize ﬂB . . L .
. : . ._Once a shipper has a right to use capacityoihinatesin
need for expensive swing contracts or other peaking service

e X . writing or in electronic form, the daily amount of gas it wants to
contracts. The availability of storage in production areas als . . -
. ; . be received, delivered, or stored by the pipeline company. The
enables producers to avoid purchasing gas from other producing. ) . o . .
ipper nominatesapacity at specific receipt and delivery

companies during peak demand periods when gas is expensive.

Underground storage is an excellent way to manage both dail Gints along the pipelinsystem. The nomination .Of daily
. o . olumes may be renewed or changed omoathly basis and
and seasonal supply risks&t it is costly tause forprice risk

management because the cost of storing gasasily add a

dollar per thousand cubic feet or more to the gfice. e o ) ) . . i
Limited firm service is firm service that is subject to interrupfama

specifiedamount of time each month—up to 10 days is possible. The service
is designed to offer a less expensive, firm service to customers who can tolerate
“Energy Information Administration, "The Expanding Role of Underground a greater risk of interruption, such as those with fuel-switching capability.
Storage," Natural Gas Monthly October 1993, DOE/EIA-0130(93/10) *The information in this section is based on Interstate Natural Gas Pipeline
(Washington, DC, October 1993); and "New Projects Are Abundant But Is theAssocation (INGAA), Interstate Pipeline ServiceBor Customers After
Need There?"Gas Daily's Gas Storage RepofRosslyn, VA: Pasha Restructuring Report No.93-5 (December1993), and discussions with
Publications, May 1993), pp. 1-12. INGAA staff.
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may be forany quantity up to the maximum dailyuantity e Arranging to be covered by an operational balancing
(MDQ) specified in the contract. agreement (OBA).

Next, the pipeline compampnfirmseach shipper's nomination Shippers can use a combination of services, system monitoring,
and inquires into any needed changes. Because there are maanyd a nomination level that provides them with the least-cost
shippers making nominations, the pipeline company must lookneans of obtaining gas transportation. Some shippers, for
at the aggregate quantities and determine whether the pipelirexample an industrial customer witffiaily constant demand
system camolerate the overall level of nominations during the for gas, may feel they have little risk of incurring penalties. For
confirmation process. such customers, the least-cost approach may simply be to pay an
occasional penalty rather thandoquire another contract to
Once the pipeline company ascertains that the system can hanglieotect against a limited risk. For otlsippers, the potential
all shipper nominations, #cheduleshe gas, specifying gas penalties may bsufficient to warrant contracting for additional
flows in and out of eaateceipt and delivery point. The pipeline protection.
company determines priorities based upon type of service. For
example, firmservice will be scheduled ahead of interruptible To see how supplemental contracts may be used to avoid daily
service, and primary delivery points ahead of secondary. penalties, consider the case diran shipperwith a weather-
sensitive load, such as an LBErvingmainly residential and
The penalties included ioday'stransportation contracts are commercial customers (Figure 20). To meet peak demand, this
intended to encourage shippersrake their gas flows match LDC has a firmtransportation contract with aMDQ of 100
the quantities for which they hawentracted on both a daily and thousand cubic fe¢Mcf) per day. Assume that it is early in the
a monthly basis. Such penalties include: heating season so that the LDC only hominates 80 Mcf per day
to be delivered during the month (Figure 20, Example A). If the
e Scheduling variance penalties—incurred when the dailycontract specifies a 10-percent scheduling tolerahes, the
flow of a shipper's gas does not match the nomination level DC maytake anywhere from 72 to 88cf per day without
incurring a scheduling variance penalty (Example B). If a cold
e Overrun penalties+rcurred when the shipper's maximum snap hits the region, the LDC may find it not only has to exceed
daily quantity is exceeded its scheduling tolerance, botay have to exceed its MDQ,
possibly incurring an overrun penalty (Example C). If the
e Imbalance penalties—incurred at the end of the month ifoverrun tolerance is 5 percent, then the LDC can take up to 105
total receipts intthe pipeline do not match total deliveries Mcf per day and still onlyncur the scheduling variance penalty.
to the shipper. If the LDC takes more than 105 Mcf per day, it will also incur
an overrun penalty.
No penalty will be assessed if thieipper keeps its gdlsws
within the tolerance levels stipulated in the transportation
contract. Tolerances atgpically set at 5 to 10 percent so that
a shippermay, forexample, be slightly above or below its
nomination level on a giveday and not incur a scheduling
variance penalty. Thehippermust be aware, however, that
even if it remains within the daily tolerance level, the buildup of
variances during a month may result in an imbalance penalty at
the end of the month.

A pipeline company may choose to waive penalties depending
on the cause of the variance and whether or not operational
difficulties were created. Generally, howevshjppers can
monitor their gas flows so thpenalties are not incurred, and
use other services to augment fimm transportation contract
and avoid penalties. The options a shippay choose from
include:

e Purchasing no-notice service
“Through an operational balancing agreemethe  operators of
e R ti thorizati interconnection facilities will resolve imbalances throughout the month among
equesting overrun autnorization multiple shippers, sthat individual shippers do not incur an imbalance penalty
at that point.
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Figure 20. Transportation Penalties: Incurrence and Avoidance
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Source: Energy Information Administration, Office of Oil and Gas.

for example, by choosing a transportation path covered by
Depending on the LDC's expectations of demand variance, its OBA's.
ability to track gas use on its system, andeitperience in
supply and transportation contracting, the LDC may choose to The opportunities and complexities of gas transportation today
use only a firmtransportation contract and run the risk of liryond the issue of penalties. A discussion of the wider
incurring penalties, or inay choose to purchase other services. issues involved in gas transportation is presented in the
For example, a no-notice service contract with the pipeline following section.
company would enable the LDC to take quantities of gas below
or above its scheduling tolerance, up to its MI@hout
incurring a penalty (Exampl®). However, under such a Moving Gas—Wellhead to Burnertip
contract, the DC must make its own suppirrangements by
obtaining enougbas and storage capacity to meet its no-notic
demand. It will also have to bring its deliveries back int
tolerance within a given time period. ThBC can avoid the
overrun penalty by requesting overrun authorizdtiom the
pipeline company.

®The process of obtaining natural gas has changed radically for
O downstream customers who formerly took title to the gas at a
market area delivery point. Customers now have the opportunity
to evaluate the costs of purchasing fyas different regions

and transporting it alondjfferentpipeline systems. However

An alternative t ful itori h ¢ | ; valuating these choices, and monitoring gas flows, or obtaining
h allernative to caretul monitoring or tn€ use ot SupplemMental, 4ot 1o avoid operational penalties, also represent a cost for
contracts to avoid penalties is to contract with a marketer fo

0 i . E fee. th ket il h tt':the gas customer. Marketavffer a variety ofservices, and
ransportation services. -or a fee, the marketer Wil See hat eme even offer a combinationgzfs sales and transportation

®hat mimics the bundled servié@merly offered bypipeline

for any penalties that are incurred. The marketer, like anycompanies The

shipper, will attempt to minimize penalties,
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Figure 21. Natural Gas Contracting Paths
A Pooling Point/Pipegate Pipeline Interconnects
« Title to gas may pass from « Shipper’s balance Uses released capacity on
producer to marketer, LDC, checked. Replacement Pipeline A
or end user. - OBA may be in effect. Shipper
A—' « Capacity rights begin for « Title to gas may change.
many customers.
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burnertip, or any segment « Title may change at any tial cial Utility
thereof. point from the wellhead to
the burnertip. End Users

LDC = Local distribution company. OBA = Operational balancing agreement.
Source: Energy Information Administration, Office of Oil and Gas.

capacity release program of Orded36 offers yet another
transportation option to the industry—the opportunity for the
releasing shipper to recover some costs, and the opportunity for
replacement shippers to obtain a higher quality of service or to
use a different transportation route than would otherwise be
available. The myriad of choices faced by gas customers today
can best be illustrated by some examples.

a firm transportation contract to have the gas moved to its
facility along Pipeline A.

However, if the end user sees that its gas requirements will be
refhucaperiod of time, itmaywant to take advantage of
the capacity release program instituted by Order 636. The enc
weatd announce on Pipeline A's electronic bulletin board
that it has a certain amount of capadily release during a
specified period of time. Pipeline Company A would evaluate all
the bids that are receivémt this release package and award the
Many end users gained experience in arranging separate supgigPacity to the replacemeshipperwith the best bid. If all
and transportation contracts under open access. For exampi@rties satisfyheir obligations under the release contract (see
(Figure 21), an end user follows wellhead prices and purchasd¥X, p. 71), then:
the most economical gascin find, considering the price of the
commodity and the feasible transportation routes to its facility.®
While some gagpurchasersnay buygas at a pooling point,
where the pricevill include a markugor transportation from
the production area, this end user buys gas at the wellhead and
makes its own arrangemeffits transportation on a gathering ®
line from the production area to the pipegate of Pipeline A. The
end user then becomes a shipper on Pipeline A by entering into

An End User—Contracting Directly

The end user, or releasing shippeould receive some
reimbursement for theeservation charge it [gying for
unneeded capacity.

The replacement shippevould receive transportation
service it could not otherwise obtain.
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Liabilities Under Capacity Release

The capacity release program of Orf86introduced a whole new area of contracfimgthe natural gas market. Wher) a
shipper releases capacity, complex issues arise as to the releasing and repthggpeesitobligations under the original
transportation contract.

The Releasing Shipper Is Liable for the Reservation Charge

The releasing shipper's liability depends upon the contract between the releasing shipper and the pipeline company. When a
replacemenshipper is awarded released capacity, the replacement shipper is responsible for paying the bid amount, which is
the replacement shipper's reservation charge. Howeder, 686-A holds the releasing shipper liable to the pipeline company

for debts such as the shipper's reservation charge. Thus, the releasing shipper must pay any portion of the reserjation charge
not covered by the replacement shipper'sabidunt. Also, it must compensate the pipatiompany foranyfailure of the
replacemenshipper topayits reservation charge, up to the releasing shipper's original charge. In some cases, the pipeline
company maygree to amend the contract to shift liability to the replaceshgoper. Such ahift of liability maybecome
common where the capacity release is permanent (i.e., for the remainder of the contract term). Even in cases where|the pipeline
companymarkets the capacity that is released, the releahipger,not the pipelineeompany, is liable for theeservation
charge.

FERC has stated that the rate used to calculate the replacement shipper's reservation charge cannot be higher than the maximum
ratefor the pipeline company'rm transportation service. The releasing shipper receives credit for the reservation fee paid

by the replacememsthipper to the pipeline company. If the fee paid by the replacement shipper is higher than that owgd by the
releasing shipper, the releasing shipper keeps the difference.

The Replacement Shipper Is Liable for Usage Charges

In addition to the bid amount, the replacement shipper is responsible for all transportation usage charges, any surcharge on the
usage charge, and any penalties. There anmbio contractual issues with regard to the usage fee. First, if a pipeline company

offers a usage discount to the releasifgp&h, it is not required to offer the same discount to the replacement shipper. $econd,

the releasing shipper is not liable for the replacement shipper's failure to pay usage charges. Pipeline companies therefore bear
the risk that replacement shippers may default on usage charges (or on penalties and late charges unrelated to the reservation
charge). In order to clarify the replacement shipper's respdigsitalind mitigate possible risks, pipeline companies may reguire
replacement shippers to execute a contract foethased capacity as soon as possible after the bid has been awarded. |Pipeline
companies need to implement procedures to cover situations where the replacement shipper defaults and the releasing shipper
needs to terminate the release.

e The pipelinecompany wouldearn incomerom higher with prodcers or with gas it has already transported to a
throughput on its systethan would have occurred without pooling point. The marketer evaluates all the transportation

the release program. options and chooses to serve the LDC through Pipelines B and
C because an opégnal balancing agreement is in place at the
An LDC—Using a Marketer interconnection between these two pipelines. Thus the marketer,

who is the shipper under the transportation contradtdye
Prior to Order 636 many gas users obtained their gas throughRiotected from any imbalance penalties. The fee charged by the
single bundled sales contract with a pipelicempany. — marketer will reflect the cost of satisfying tHeDC's
Consider, ar.DC that had such eontract through its single requirements, including the options the marketer chooses for
pipeline supplier, Pipeline C (Figure 21). Being inexperienceddealing with scheduling variances created by shifts in demand
at tracking wellhead priceand evaluating transportation on the part of the LDC.
options, thd DC nowseeks a marketer that can rebundle the
sales and transportation services it needs. The marketer miyhen choosing a transpation service, shippers must evaluate
decide to supply this LDC with gas it can obtain under contracfiot onlythe transportation rates chargeddifferent pipeline
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companies, but the quality of the related services offered, sucla  Price risk protection is incorporated where appropriate.
as no-notice, and the feasibility of different routes for bringing

purchased supplies to the delivery point. e Overall costs are minimized, taking into account the level
of service required.
The POfth”O DECiSiOﬂ e The cost of gas service will, over the long term, closely

follow the overall market.

The previous sections addressed separately most aspects of

supply (or commodity) contractstransportation capacit T .

cogfrgct(s, and finanga)ll contracts. Thisp was done E)o isglatBe“ab”lty and Price

important features of these contracts and to emphasize that many

buyers negotiate contracts with different parties when obtainingn developing a contract portfolio, purchaskse numerous
these services. However, buyers of gas must consider théadeoffs between supply reliability and price. The decisions
contracts as a group to ensure that the set of contracts reliad§ade by each comparmye tied to itown or its customers’
and economically satisfies their specific requiremtartgas ~ Seasonal demands (load profile) for natural gas, and the
service as well as other management objectives. company's location and size (see box, p. 73).

The important differences between supply and transportatiofrlél-Switching Customers

markets are also reflected in the development of contract

portfolios. First, buyers usually have numerous choices forFor companies with fuel-switching facilities, the most important
supply acquisition, either purchasing directly from a producer inconsideratiomrmay beobtaining fuel at the lowest cost. Supply

a supply area or from a pooling point. However, capacity accesteliability can be effectively handled kiyeir ability to switch

is more limited. A buyer usually has access to only a few longquickly to an alternative fuel. This capability was itself obtained
distance interstate pipeline systems for moving the gas from théarough a tradeoff between eddility of energy service and cost.
original purchase site. Second, purchasersfared with In this tradeoff, the gain from being able to purchase energy in
substantial variability in prices on day-to-day basis.  the oil and gas market was calculated to be greater than the cost
Commodity prices are unregulated and show rapid responses 4 investing in fuel-switching and oil storage equipment.
changes in market conditions. Buyers typicaiter into

contracts forless than 2 years to ensure that costs of thelhe portfolio held by this type of company would be focused on
commodity closelyreflect market conditions. In contrast, short-term supply contracts closely tracking market prices and
transportation rates can fluctuate as well, but within a minimundow-cost transportation contracts. Because ofctirapany's

and maximum range set by FERC. Because of the greater pric@pability to switch to an alternative fuel, it can afford the risk
stability and the capacity release market, customers are mowf gettingbumped off a pipeline system and would thus choose
likely to sign longer term contracts (5 or more years) forthe relatively inexpensive interruptible capacity contract, or
transportation services. obtain released capacity.

A gas purchaser must consider all contracts within the contextarge Industrial Customers
of a portfolio of contracts for gas services to ensure that:
The decisions facing a large industrial customer, such as a
e Expected demands for a plannipgriod are covered by chemical manufacturing plant using natural gas as a feedstock,
contracts for gas supply and for pipeline capacity. can be quite different. This plant needs raliable

e Periods of peak demand are supported by contracts for
highly reliable sources of gas supply and pipeline capacity.

e Contracts are diversified as to the length or term of the
contract to enable thecompany to benefit from
advantageous price movements.

e Contracts are diversified across locations to promote supply
reliability.

e Sufficient contractsare being usefbr balancing,
nominating, and scheduling services if problems are
anticipated in these areas.
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Hypothetical Examples of Portfolio Selection by Different Companies

Companies have diversequirements for gas service, which are reflected in their selection of cofftredtdlowing simplified examples
illustrate what might be contained in a contract portfolio for several different types of companies with diverse requirements.

1. Electric Utility with a Dual-fired Peaking Unit

A simple case might be an electric utility with a dual-fired oil and gas peaking unit, which is primarily used to serve residential and commercial
customers with a summer peak cooling load. The principal goal of the utility is to minimize cost of fuel for this unit. The utility also has storage

facilities for oil. This utility might have the following types of contracts in its portfolio:

® Market based short-term contracts for both oil and gas
® Interruptible or release capacity contracts for transportation.

This customer has the advantage of having its major peak demand for residential/commercial cooling services during the summer
capacity and supplies are usually available. The utility depends on its oil storage facilities for guaranteeing reliability of supply.

2. Electric Utility with Large Residential and Commercial Load

The electric utility is in a majgeroducing region and has both residential/commesai@merspace-cooling and winter space-heating p

hen pipeline

pak

demands. Much of its load is satisfied by a coal-fired baseload plant. However, it has several natural gas peaking plants that it uses to satisfy core
customer peak loads, especially during the summer when for environmental reasons it must reduce the utilization of its coal plant] This utility

might have the following types of contracts in its portfolio:

® Firm transportation contracts to ensure reliability of supply, especially during the summer

¢ Mid-term commodity contracts, which are indexed to a spot price of gas to obtain a current market price

¢ Short-term contracts with a variety of suppliers who make monthly offers of supply, which the utility either accepts or
depending on price, for any incremental supply needs

® Interruptible transporation contracts to support some of its short-term contracts.

The company has a further advantage of owning natural gas reserves, which enables it to increase its use of gas readily during th
to sell supplies from these reserves during the spring and fall.

3. Consortium of Municipal Gas Companies Serving a Region with a Temperate Climate

rejects

P summer and

The example consortium comprises municipal gas distribution companies in the South with relatively flat demand for gas during the year, but

some modest seasonal demand betiatenNovembeandearly FebruaryThis consortium islso a parbwner of a storagfacility in a
producing region. A portfolio to meet the consortium needs might have the following types of contracts:

® Firm transportation contracts to ensure the shipment of gas from storage and from producers
® Short-term commaodity contracts with producers to obtain the best market prices available
® A swap contract to hedge the price risk on the gas it has in storage.

The consortium has the advantage of being able to rely on its own storage for balancing and as a means of guaranteeing supplies
to its customers.

4. Midwest Local Distribution Company (LDC) with a Large Seasonal Load

The example LDC in the Midwest serves mainly residential and commercial customers, who account for approximately 75 percent
demand for gas. These customers have a dramatic rise in space-heating demand between late October and early March. The L
the following types of contracts in its portfolio:

¢ Mid-term commodity contracts of various terms, which are negotiated regularly as they expire in an attempt by the ¢
to remain competitive

Firm transportation contracts, which it relies on extensively for the majority of its gas shipments
Interruptible transportation contracts, which it uses only in the nonheating season;
A contract with a marketing company to obtain balancing services.

This company may consider trading on the futures and related financial markets to stabilize prices.

of natural gas

f its annual
C might have

mpany

A long-term storage capacity contract, which enables the company to serve its core customers reliably during the winter
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supply of natural gas at a price that does not deviate significantly and may find it usefotréet for somerotection from

from the price it can charder its product. Furthermore, like penalties associated with these problems.

most industrial customers, the plant's gas requirements are

relatively constant throughout the year. Thus, the company will While delitgisiof prime concern to an LDC, the price of

likely have a mixture of mid-term contracts, to ensure service gas to its customers also is carefully weighed in its decisions. It
during the winter heating season, and short-term contracts, to must be able to demonsti@t¢Qdliaeit has obtained a

take advantage of lower prices in the off-season. Because of its low cost for its residential and commercial customers, but must
fairly predictable demand, the industrial customary have also bable to offer competitive enough rates to retain its fuel-

little difficulty keeping within delivery tolerances and may not switchable industrial and elétifsiccustomers as well as
be concerned with additional contractual arrangements to reduce those customers capable of bypaSsihgahés gas

imbalance penalties. supplies. For example, AtlantalL@&as Companylost about
8 percent of its annual deliveries 1993 when it lost one
This particular type of companyay bevery active in the customer capable of byaSsich a loss of customers can lead

financial markets to ensure predictable supply costs. It may to increased gas costs for the remaining customers.
obtain financial contracts that are tied to the price of its output,

thus, ensuring that input costs do not increase more than thElectric Ultilities

price it can chargéor its outputOther industrial customers

whose gas costs are a much smaller percentage of their produsfectric utilities are also large consumers of natural gas. In
costs arenuch lesdikely to engage in theatural gas futures  contrast to many LDC'sheir demand for natural gas tends to
and related financial markets. peak in the summer to meet their customers' air-conditioning
requirements. Sincenany utilities regularly use alternative
Local Distribution Companies sources of energy, including electricity framgenerators and
from other utilities, their focus is on tipeice of natural gas
Unlike the relatively constant requirements of the industrial relative to alternative energy sources. Thus, portfolios of electric
customer, the load profile of a distribution company, especially tilitiesiwill in this respect be similar to those of large industrial
in the northern United States, varies widely throughout the year. users.
The larger the proportion of residential and commercial space-
heating customers to total customers, the more variable the load Supply reliability is a major factor in arutéigtdric
profile. Security of supply to mesgsidential and commercial portfolio decisions. The utility obtains reliability from previous
load during the heating season takes the highest priority in the capital expenditures, such as those that enable it to store oil an
LDC's portfolio decisions. For the heating season, the LDC wiill to substitute oil for natural gasel&cane utilities also
contractfor firm supplies and transportation to ensure that obtain supply reliability by having a contract to receive natural
deliverability is not a probm. In addition to acquiring gas from gas from underground storage reservoirs during the summer.
the supply areas or pooling points, contracts for storage are an This situation enables the utility to enter the short-term market
essential part of the strategy for meeting heating season demand. aggressively for some of its summer gas supplies. If the price c
gas remains low relative to the price of oil, then the utility will
The LDC must plan not only for the normal variation in weather also attempt to extend the term of its gas contracts and decrease
but also for periods of extreme weather when the demand peaks the term of its oil contracts. With a diverse supply of alternative

far above normal. Its ability to meet peak demands is of special energy sources to ensure supply reliability, their portfolios will
concern, both because thBC mayhave to contract for very tend to concentratesbart-term supplies of gas reflecting
expensive gas to meet this demand and because the contracts market conditions and low-cost transportation arrangements.

used to satisfy this demaade examinedlosely by itspublic
utility commission(PUC). Because sourcessufpply such as With the Clean Air Act legislation, environmental regulations

salt dome storageffer high deliverability and veryeliable are an added issue for many utilities. For example, some utilities
service, the existence of such contracts in a portfolio to cover in California are required to burn natural gas during certain
peak-demand periods may be viewed quite favorably by a PUC, times of the year. This requirement subHttsidtgir

even though the cost of gas under such contracts is very high. portfolio decisions. In this situation, assuring adequate supplies

may be weighted more heavily tharice in their portfolio
To satisfy peak demand, the LDC may also have other relatively decisions.
expensive contracts for liquefied natural gas (LNG), no-notice
service, and swing service witlighly variable takes in its
portfolio. During the off-peak season, however, tB€ can
obtain gas under short- or mid-term contracts and use its
regervgd transportatlon capaC|tyr'nove the gas into Storgge' “Joanne M. Fairechio and Donald D. Dufresne, "Atlantic Gas Light—Strong
With highly variable and unpredictable demand, HEC is Growth Market: Victim of AdverseRegulation," Natural Gas Distribution
likely to be concerned with imbalances and overrun problemsgNew York: Salomon Brothers, March 7, 1994).
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Marketing Companies of the contract are also important. One of tmajor

opportunities provided by the gas industnday is the
To the extent that marketing companies provide gas services @vailability of contracts with a variety of contract lengths. If all
any of the previously discussed customers, their portfoliccontracts were to terminate on the same date, then all
development will share the same characterisfleshaps the ~ replacement contcés would, in part, reflect expectations about
most notable difference is the extent to which marketers use tH&e future at that time. However, if the contract terms are
futures and other financial markets. As noted earlier, marketingtaggered, the contracts making up the portfolio will reflect a
companies are the most active users of the naturéliyass variety of conditions and expectations about the future, and
market and probably of other natural gas financial instrument®rovide the likelihood that the overgtirice paid by the
as well. For example, some marketers also contribute to thBurchaser wilmore closely follow the overall movement of the
growth of the financial market by writing unregulated option andmarket.
swap contracts.

Other administrative and logistical reasons also favor staggering
Financial contracts overlay both supply and purchase contracgpntract terms. The administrative costs of negotiating contracts
for marketers, enabling them to contpoice risk. This very ~ and the planning costs of integrating contracts into the use or
active engagement in the futures market enables them to lock Histribution of gas are more manageable under these conditions,
a profit for providing marketingservices. In addition, by and companies can make incremental adjustments in their
controlling price risk, they are better able to ensure that they arortfolios. Effective staggering of contracts can even reduce the
satisfactorily providing the myriad of services needed in today'§€ed forspecial provisions in contracts, such as the evergreen
market. While many LDC's are not active in the futures marketclauses previously discussed. Because the buyer pays for these
to the extent thathey use the services of marketers, their provisions, the cost of gas under the contract can be reduced if
contracts with marketers aredffectsupported byactivity in ~ such options are eliminated.
the futures market.

Today'stransportation portfolio will also reflect the need to
Because theyrpvide services to both sellers and purchasers ofvoid imbalance penalties, which are imposed by pipeline
natural gas, marketers are in a unique positionneithect to ~ companies to maintain the integrity of the system. For
trading in the futures market, often obtaining futures contract@urchaserswith highly variable requirements throughout the
to buy andsell gas in the same transaction. Many large buyerg€ar, their portfolios will either contain new types of contracts
of gas regularly obtain futures contractdtry gas to protect ~ With provisions to avoid such penalties or general service
themselves from price increases. Yet, these customers incur tig@ntracts with marketing companies that include such services.
cost of having to post additional collateral (margin) with their Some companies will also have contrdotsnominating and
broker if prices decline. For some buyers and sellers, the chan&heduling shipments of gas, while others will have contracts for
that these additional margin requirements will be large isthe documentation of all scheduling and shipping activities. It is
significant? Because marketers hbw¢h buy and sell positions  important to consider these newer types of contracts in portfolio
on the futures marketheyare not as exposed to this risk as development becaudbey allow closer management of the
other buyers and sellers of gas. A portion of their overall@llocation and distribution of gas and, thus, may lead to overall
position is debiteddaily for deficientmargin amounts, but efficiency and supply reliability gains for the industry. Even
another portion is also credited daily for excess margin amountghough these contractepresent an additional casttially,
Thus, the overall amount of their margsually changes slightly ~eventual savings may far surpass these costs.
between days and is usually a very small portion of their overall
trading position. This situation, in part, explains the much

greater_involvement in the futures market by marketingThe Use of Financial Contracts in
companies. the Portfolio

. . For manycompanies, the financial market affords themce

Other Factors in the Portfolio risk protection as well as a very liquid market for restructuring

Decision their financial contracts as market conditions and their business
strategies change.

Although relability and price are typically the key criteria used

in creating a portfolio of contracts, diversity and the term The liquidity, or the ability tochange a risk position with
another partysuch as the risk of holding gas), in options and
futures contracts is in contrast to the lack of liquidity in most

“2Arthur Gottschalk, "German Giant's TradlmesMake Waves in Swap contractsor the physical commodity. In the physicals market,

Mart," Journal of CommercéFebruary 3,1994),and "Anatomy of the if an 'ndus_try par.t!C|pan.t agregs h’(’3/96151 it Cann_Ot read"y
Metallgesellschaft DebacleDerivative Risk AnalygiMarch 1994). change this position without incurring substantial costs. In
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contrast, a buyer of a gas futures contract can readily sell the evaluate whether the premium to be paid for a particular type of
futures contract at a market rateaaytime and thus close out contract is acceptdble.
its position.

Buyers of gas use the financial market to alter the price side of OUthOk
their portfolio in a number of ways. For example, a firm with a

long-term gas contract that is indexed tmanthly cash price
may find that the contract is causing budgetary problem
because of great variabilitytine price of gas. The buyer can fix

the price of gas through a series of futures contracts or a sw €n access regulatlons_ur}der Ortigiand furthered undgr
contract and, thus, solve or diminish the budgetary problem & rder 636. One characteristic of the new contract market is the

anv time® importance of flexibility in contragtrovisions, where buyers
y time' : ;
and sellers want to ensure that their overall portfolio of contracts
will closely reflect market conditions over the longer term.
Supply contracts being writtetoday nolonger contain the
dnflexible price and volume clauses that precipitated the market
disruptions seen during the past 20 years. Instead, the movement
towards shorter term contracts, indexed pricargl take-or-
release clauses all provide the flexibility to ensure that contracts
for gas purchases and sales reflect current market conditions. No
longer aremanycontracts being written where buyers have an
obligation to take large amounts of gas under a long-term
Today, companies have access toany programs and  commitment even ithey cannot sell the gas (take-or-pay-
techniquesfor evaluating and improving their contract clauses). Instead, large buyers are purchasing gas under short-
portfolios. Extensive market information, especiafiice  term or mid-term contracts that give them the flexibility to
information, is also readily available. Companies combine theburchase gas from sellers in regions with the lowest price.
market information with these programdital theleast-cost
portfolio of contracts that also meets their specific requirementa\ppropriate valuation of their requirementsd the tradeoffs
for gas servicé! They must firstestimate both current and among the various types of contracts available is one of the
future gas requirements for peak and nonpeak service, and theRallenges facing industragicipants today. Purchasers who in
assign a value to each service level. Companies can thafe past relied on bundled service have little or no experience
evaluate alternative portfolio specifications, including contractsjith this type of portfolio valuation. Initially, it is likely that the
of varyingterms ancprice indicesand flexibility in delivered  jnqustrywill take a conservative approach and overvalue some
volumes, to identify the portfolio that satisfies their requirements,—JlSFJe(3tS of portfolios. In time and with some experience in the
at the lowest cost. market, this will change anwill result in lower costs of serving
the markets.
Statistical analysis of price data can be used to improve portfolio
performance. Thus, gas purchasers use measures ®he continuing development of the capacity release market will
performance, such as the difference between the price they p@¢ an important determinant of the transportation market in the
and some maximal price they are willingotty, to evaluate their  fytyre. Shippers reserving long-term capacity could find that the
contracts individually and as part of a portfolio. In particular, theregulatory price caps on the capacity they release may limit their
ready availability ohistorical serieor gasprices adifferent ability to offsetreservation charges. For exampteny of the
locations enables the application of classical portfolio ana'VSi%hippers will reease capacity during the off-peak periods when
as used for investments in stocks and bonds, which can improyge pipeline is typically undetilized. This capacity may have to
the overall performance of a portfofio.  Purchasers also use thgg severely discounted to be leased. On the other hand, if they
historical information on prices and other market information topaye excess capacity during a peak period, they cannot sell it for
more than the maximum allowedate. A replacement shipper
may be willing to pay moréan the allowed maximum, thus the
capacitymay betrading forless than the market value and the
releasing shipper will not be compensated for this higher value.

Jhe natural gas contract market has become increasingly
sophisticated in response to the complexity brought about by the

Most important, however, the financial market provides the
industry with a means of price diseny, which facilitates trades
in the physical commaodity and also facilitates the indexing an
evaluation of contracts on a regular basis.

The Dynamic Portfolio

“David Apsel, "Hedging Long Term Commaodity Swaps with Futuféss”
Global Finance Journall, 1 (1989), pp. 77-93. “  Frank Groves, James A. Read, Jr., and Paul R. Carpenter, "Estimating
““Mohammad Harunuzzaman and Govindarajan lyyGASMIN: Gas the Cost of Switching Rights on Natural Gas Pipeliresgrgy Journal 10,
Supply Cost Minimization Pgnam (Columbus, OH: The National Regulatory 4 (1989),pp.59-81; Laurencélaar"Gas contract valuatiomodel assesses

Research Institute, January 1990). tiaps," Oil and Gas JournafJune 41984), p. 72and Elizabeth Olmsted

“R. HarringtonModern Portfolio Theory2nd ed. (Englewood Cliffs, NJ.:  Teisberg and Thomas J. Teisberg "The Value of Commodity Purchase Contracts
Prentice Hall Inc., 1987). with Limited Price RisEfergy Journall2, 3 (1991), pp. 109-135.
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With all the increasing responsibilities facing the industry, there
is opportunity for gain. The ability to choose from many service
options should ultimatelgesult in lower costfor natural gas
service. Part of the gains will efset by theincrease in
transaction costs associated with having to contract for
numerous services rather than just one or Many new
services, financial and otherwise, have been developed to allow
customers to managaany new risks associated with the
unbundling of pipeline company sales and transportation. Again
the ability to evaluate risks appropriately in the context of a
company's specific situation will be an important aspect of
obtaining lower cost service options and, ultimately, of
developing a more efficient contracting market.
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4. The Natural Gas Storage Market

Market forces and regulatory changes during the past decade boX! p. 80). This development is, in part, a response to the
have led to increased awareness of the importance and value of overall growth in individual customer transactions, the
natural gas storage services. Storage dtasys been an vaety of transportation arrangements that have increased
essential component of the transmission and distribution system, the chances of system imbalances, and the need for a quic
augmentingpipeline suppliesrom theproducing regions to response mechanism to manage operations.
meet short-term peak seasonal demands. It is an important link
in ensuring supply reliability. e Major natural gas producers are forming storage subsidiaries

and developing new storage sites asag oflevelizing
While Order 436established open access to transportation production streams and assuring thesuficiess
services, it did not require open access to storage services. The inventory capacity to support their contractual obligations.

lack of corresponding access to storage became increasingly a
concern for thosgipeline customers purchasing their own e Independent storage operators are developing storage

supplies and contracting separately fi@nsportation. The capacity to provide nontraditional storage services, such as
Federal Energy Regulatory Commissi(fERC) addressed load balancing, to special niche markets. Some of these
these concerns in OrdéB6 and mandated thét) storage services were previously obtained by suppliers and
services be unbundled, that is, offered as a dissietice, customers under the bundled sales and transportation
separately charged and itemizégd) customers beoffered service.

greater access to working gas capacity, (@ydustomers be

given the opportunity to sublease any of their contracted storage Marketers, in their roles of aggregating supply and

capacity. rebundling services, are also entering the storage market to
obtain storage capacity to service their contract customers.

Although Order 636directly affectsonly interstate storage

operations, its impact has been widespread. Approximately twoe Many of the planned new storage sites are in proximity to the

thirds of all working gas capacity became accessible to major market hubs being developed.

customers as a result tfe restructuring undé€rder 636.

However, even under Ordé36, most interstate pipeline This chapter examimes these changedfect theuse and

storage will continue to be contracted to previous sales operation of current storage facilities and the development of
customersmostly localdistribution companies (LDC's) with new facilities. Storage operations changed substafiially
limited or no storage of their own. If some portion of a pipeline 1985 when the open access envif@niremgportation

company's storage capacity remains unsold, then new customers services increased competition in the natural gas industry
(for example, marketers) will be solicited to contrfact that Additional changesmre occurring as bundled sales and

storage capacity. Otherwise, new customers may obtain storage transportation services have been replaced by separate contrac
capacity through two ways: (e capacity release mechanisms for each service. As noted in earlier chapters, cofstéomers

set forth inOrder 636 whereby customers are able to sublease must céortraetriety okervices associated with storage

their unused capacity via electrobiglletin boards (EBB's), and and transportation arrangements. These gaeayjidedude

(2) the development of new storage capacity, either from supply balancing and embamngp—services that had
expansion of existing sites or new joint ventures with others.

Today, storage is an important tofdr managing theisks
associated with the elimination of bundled sales and
transportation service. Accordingly, market participants are
altering their approaches toward storage to respond to these
changing market conditions. For example:

e |nventory management is receiving more emphasis as
working gas storage levels are generally lower, but with
increased injection and withdrawal activities throughout the  “’For the purposes of this chapter, a high-deliverability storage facility has
year. been defined asne whose design-day withdrawal rate allows it to draw down

its working gas capacity in 20 daysless. In most instances, the principal

. . . ., purpose of high-deliverability storage is to provide peaking or load balancing
e There is increased interest in the development of high-eryices. while salt cavern storageofen used synonymously with high-

deliverability storage, pecularly salt cavern storage, where deliverability storage, in fact, some depleted gas reservoirs also are capable of

gas can be quickly withdrawn and then quickly refilled (Seehigh-deliverability rates and ansed as peaking facilities. Some have the ability
to draw down their working gas in as little as 3 days.
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The three principal types of underground storage sites used in the United States today are: (1) depleted reservoirs i
oil fields, (2)aquifers, and3) salt caverns. Eadigpe has its own physical alaateristics (porosity, permeability, retenti
capability) and economics (site preparation costs, deliverability mateking capability), which govern their suitability

particular applications.

For further information, see Gaz de France, Research and Development Division, Underground Storage Dépeergemiind Storages Facilitig®aris,
France, June 1992).

Types of Underground Storage Facilities

Depleted Gas/Oil FieldsDepleted gas and oil reservoirs are the most common underground storage sites. The
pressure ofhe stored gas and, in some cases, W#tex to drive withdrawabperations. The reservoirs are usua
designed for one injection and withdrawal cyméeyear. Daily deliverabilityatesfrom depleted fieldwvary widely
because of ffierences in the surface facilitidsase gas leveland the fluid floncharacteristics of each reserva

h gas and/or
bn
0

y use the
Uly

ir.

Retention capability, which is the degree to which stored gas is held within the reservoir area, however, is tll\e highest

of the three types of underground storage sitgqdelsl field storage is also the least expensive to develop, opera
maintain.

Aquifers An aquifer storage site is a water-bearing reservoir with particular geological characteristics that all
hold natural gas. Aquifers atsually used as storageservoirsonly when depleted gas or a#servoirs are no
available. In general, aquifer storage is more expensive to develop and maintain than depleted gas/oil reservq
a depleted gas/oil field, aquifersquire additional facilities, testingnd development time. New facilities must

e, and

bw it to
[
irs. Unlike
be

installed from scratch and extra base gas must be bought and injected since no native gas is present. In addlition, while

base gas in gas/oil storage reservogsally is about 5@ercent of total capacity, base gas in aquifer storage
constitute mor¢han 50 percent and as much as 80 to 90 percent by the time the site is fully developed for ga
Deliverability rates, while variable, are comparable to ga#til storage. Aquifer storage is designed for about
cycle per year.

Salt Caverns.Salt cavern storage is prepared by injecting water (leaching) into a salt formation (either a salt b
dome) and shaping a cavern. Salt beds are more expensive to develop than salt domes because in general th¢
formations (about 1,000-feet thick versus up to 30,000 feet), which makes them more susceptible to deteriora
types of salt facilities are much more expensive to developd¢meted field or aquifer storage, often two to three ti
more expensive. Becauteyare susceptible to cavern wall deterioration over time and to salt water incursio
workover costs may bacurred, as well as additional expenses for special equipment on site. However, deliv
rates are high because a salt cavezasentially a high-pressure storage vessel (that is, an underground tank). H
requirements are low (about 25 percent) and can be withdrawn fully in an emergency. On average, cycling 1
from 4 to 6 times per year, in comparison with 1 to 1.2 cycles for depleted gas/oil field storage, and 0.95to 1 f
storage. As such, salt cavern storage is well-suited for meeting dramatic swings in demand.

may
5 storage.
one

ed or salt

by are thinne
ion. Both
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n, high
brability
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ates range
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previously been part of the bundled pipeline package. These
new requirements as well as projected market growth have
sparked plans for a substantial increase in storage deliverability

The Operation of the Storage
Market Today

before the turn of the century. This chapter first summarizes the

changes already evident in the industry under restructuring. lEarge amounts of interstate storage capacity were opened to
then discusses customers’ needs for new services in responserighsportation customers when Order 636 provisions were fully
the implementation of Order 636 and how these needs are be"?r%plemented on November 1, 1993. Order 636 directly affects
addressed in the development of new storage capacity. Th@my interstate storage operations (see box, p. Bjvever,
chapter also identifies the regional differences in storag@nterstate pipeline and other FERC jurisdictional storage

operations as reflected in planned storage additions.
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(Table 8).Accordingly, the impact of Order 636 is substantial 1991-92 heating season were 118 billion cubic feet (Bcf) higher
as nearly two-thirds of all working gas capacity has become than ih98f-86 heating season. Even greater change
accessible to customers as a result of the restructuring. occurred in average withdrawal activities during the nonheating

season. Offpeak withdrawals averaged 36 percent higher from
Even before implementation of Ord&36, the percentage of 1988 through1992 than during the previous 5-year period.

working gas in interstate storage owned by customers of Injection activities have also increased during the heating
pipeline companies had been growstgadily under the open season. Average injections during heating $easch388

access provisions of OrdéB6. The percentage of total working ahgh 1992vere up by 29 percefrom theaverage during
gas in interstate storage owned by customers at the start of thiee 1983-through-1987 period.
heating season grefiom 27 percent inl986 to 42percent in

1992 Interstate storage operators, however, still retain 10 to During the severe weather that hit the East Coast in March
20 percent of their working gas capacity to meet #hatem 1993, storage was heavily utilized and working gas inventories
requirementsfor load balancing, system management, and fell to 1.30@Bcf below year-earlier levels. These low
providing "no-notice" servic€. As customers have increasingly inventories raised some concern in the industry. But by the
taken responsibility for contracting fetorage services, and beginning of the 1993-94 heating season, 83 percent of working
thereby managing the costs associated with storage use, there gas capacity was filled—the same level as &year earlier. Th
have been significant changes iimventory management replenishment of storage began in earnest in April and resulted
practices and, as noted earlier, an increased interest in using in unprecedented injectibn levels. During May 1993, average
facilities, such as salt dome storage, that provide high net injections ran at a record rate of 13.6 Bcf per day, in contrast
deliverability and rapid cycling of the inventory. to the previous high of 11.8 Bcf per day in Jurté 1989. By the

latter part of the nonheating season, the storage injection rate
had returned to normal levdlsr theperiod. Still,from April

Inventory Management through Octobemet storage injections averaged more than 9.8
Bcf per day, the highest level on record.

In each of the past 3 years, working gas inventory levels at the
beginning of the heating season (November 1) loieed
progressively lower, from 3.4 trillion cubic feet (Tcf) in 1991 to
3.0 Tcf in1993% Working gas inventories at the end of the
heating season also dropp&dnificantly in1992 and 1993,

both in volume and as a percentage of working gas capacity.
Between 1985 and 1991, end-of-season inventories ranged from
47 to 50 percent of capacity. In contrast, inventories in 1992
were 40 percent of capacity and, after the severe weather in
1993, 31 percent (Figure 22).

In recent years, there has also been a significant increase in the

utilization of storage throughout the year. Frd@88through

1992, injections and withdrawals during the heating year

averaged 20 and 18 percent higher than during the previous 5-

year period (Table 9). Also, average withdrawals per storage

field during the heating season increased by 15 percent

(unadjusted for weather). After adjusting for weather, a shift is *The level of total working gas capacity in use on Novembei993,

clearly evident(FigureZS) For example withdrawals in the continued the trend of lower beginning-of-season inventory levels. And, while
) ’ on a percentage basis, working gas capacity utilization was the same (83

percent) at the beginning of the past two heating seasons, in fact, a significant
change had occurred. Several interstate storage operators revised their base gas
“8Energy Information Administration, "Expanding Role of Underground levels upward (converselyein working gas capacity downward) just before the

Storage,"Natural Gas Monthly DOE/EIA-0130(93/10Washington, DC, 1993-94 heating season. This resulted in a 300 Bcf change from working gas to
October 1993), p. 16. base gas. The adjustment was in response to several FERC ratemaking decisions
“No-notice transportation service allows shippers to receive delivery on affecting base gas accounting uné@6.@vitaput these accounting
demand, up to their firm entitlements, without incurring penalties (see Chapter adjustments, working gas in place on November 1, 1993, would have been 74
2). percent of working gas capacity, a 9-percent decline from the previous year.
*Energy Information Administratiorjatural Gas Monthly DOE-EIA- #Injection levels were high because (1) the working gas levels were so low
0130(94/02) (Washington, DC, February 1994), Table 13. that reservoir pressures were daamtl more gas could be injected at a faster

*The majority of open access certificates were granted to interstate pipelingate, and (2) many operators were anxious to fill storage before the anticipated
companies after 1987. Thus, storage operations averaged over the period frantrease in demand raised prices even further.
1988 through 1992 (when most companies were actually operating under Order >“Energy Information Administration, "Expanding Role of Underground
436) arecompared with operations during the previous 5-year period, 1983 g8taxatural Gas Monthly DOE/EIA-0130(93/10Washington, DC,
through 1987. October 1993), Table FE4.

Natural Gas 1994: Issues and Trends 81
Energy Information Administration



The principal owners of underground storage fesliare (1) interstate pipeline companies, (2) local distribution comp
(LDC's), (3) intrastate pipeline companies, and (4) independent storage service providers. Several natural gas pr(
large industrial users also own a limited amount of storage.

Owners of Storage

Interstate pipeline companiesaccount for 61 percent of all working gas capacity in the United States (Tal
Historically, these FERC-jurisdictional companies have owned and distributed most of the natural gas f
underground storage sitéfderground storage is particularly important to interstate pipeline companies b
they depend heavily on storage inventories to faclidatébalancing and system supply management on their
haul transmission lines.

LDC's and intrastate pipeline companiesccounfor about 36 percent of working gas capacity. LDC's gene
use gas from storage sites to serve customer needs directly, whereas intrastate pipeline companies use
storage for operational balancing and system supply as well as the energy needs of end-use customers.
LDC and intrastate pipeline storage operations are subject only to State regulatory agencies, a few (8 ou
subject to FERC jurisdiction because theypiswide significant service to the interstate market. LDC's are h

anies
ducers and

ble 8).
rom U.S.
ecause
long-

rally
nderground
\While most
of 59) are

ghly

dependent upon underground storage becausetisépenready to serve their residential and other firm custgmers
with supplies at all times, especially during periods of winter peak demand. Without access to market arefa storage,

LDC's must contract for more capacity on their supplying pipelines than would otherwise be the case, thus
large charges (reservation fees) based upon maximum peak-day demand.

incurring

Independent operatorsown or operate about 3 percent of working gas capacity. Many of the salt cavern and high-

deliverability sites currently being developed have been initiated by independent storage service operal
independent operators principally serve the interstate market, they are subject to FERC regulations; othe
are State regulated. Several independent storage operations are joint ventures that include major interst
companies and LDC's as partners, or they are subsidiaries of interstate pipeline companies operating as i
entities.

ors. If the
wise, they
ate pipeline
hdependent

The lower inventories and increased injection and withdrawalThe Emphasis on Salt Cavern and

activities throughout the year may indicate a more fundament
adjustment relating to the economics of storage use and

a{;)ther High-Deliverability Storage

reassessment of what storage levels are adefquatepply

reliability. For example, despite ttmvest levels of working gas

Another new characteristic of the storage market is the

since 1978 going into the last heating season, storage performé@creasing reliance on salt cavern storage. Most salt cavern
well in meeting the extraordinary demands placed on the systed@cilities are designed with the intent @fcling the entire
during January994. Assome storage services have becomeWorking gas capacity 5 to 10 times each year. Typical injection
unbundled, it is likely thatisers of storage have become more Periods are in the range of 20 days. In contrast, more traditional
cost conscious and have begun to evaluate more closely thegforage, such as storage in depleted reservoigclsd only

use of storage relative to their needs and purchasing strategié¥ice each year and typically requires 200 days toefill.
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*For further informationseeThomas F. Barron, "Underground
Natural Gas,'GasMart 1993 Kansas City, MO, March 8, 1993).

Natural Gas 1994: Issues and Trends
Energy Information Administration

Storage of



Table 8.  Working Gas Storage Capacity and Daily Deliverability, by Type of Site and Operation, As of
December 31, 1993

Deplete_d Gas/Oil Aquifers Salt Cavern Total
Fields
Type and (Number) Percent
of Operators Working | Daily Working [ Daily Working [ Daily Working | Daily | Percent of

Number| Gas Deliver- [ Number | Gas | Deliver- | Number | Gas Deliver- | Number Gas Deliver- of Daily
of |Capacity [ ability of Capacity | ability of Capacity | ability of Capacity | ability [Working | Deliver-

Fields | (Bcf) [(MMcfid)| Fields (Bcf)  |(MMcf/d)| Fields (Bcf)  |(MMcfid)| Fields (Bcf)  |(MMcf/d)| Gas ability
(Bcf)  |(MMcf/d)

Under FERC
Jurisdiction
Interstate

Pipelines(27) .. 180 2,098 29,336 13 164 2,303 3 20 2,196 196 2,282 33,834 61 51
LDC's (9) ..ccvovennnne 31 349 5,119 1 15 525 1 7 597 33 371 6,241 10 10
Independents (4) . 3 48 643 0 0 0 1 2 19 4 50 662 1 1

Total (40) ....... 214 2,495 35,098 14 179 2,828 5 29 2,811 233 2,703 40,737 72 62

Nonjurisdictional
LDC's and Intrastate

Pipelines (52) . 119 696 16,773 25 269 4,528 6 20 1,661 150 985 22,962 26 35
Independents (11) 8 52 1,044 0 0 0 5 14 1,200 13 66 2,244 2 3

Total (63) ....... 127 748 17,817 25 269 4,528 11 34 2,861 163 1,051 25,206 28 38

Total
Interstate ............

Pipelines(27) ... 180 2,098 29,336 13 164 2,303 3 20 2,195 196 2,282 33,835 61 51
LDC's (61) ........... 150 1,045 21,892 26 284 5,053 7 27 2,258 183 1,356 29,203 36 44
Independents (15) 11 100 1,687 0 0 0 6 16 1,219 17 116 2,906 3 4

Total (103) ..... 341 3,243 52,915 39 448 7,356 16 63 5,672 396 3,754 65,944 100 100

Bcf = Billion cubic feet. MMcf/d = Million cubic feet per day. LDC's = Local distribution companies.
Note: Totals may not equal sum of components because of independent rounding.
Source: Energy Information Administration, EIA-191 "Underground Gas Storage Report."

particularly during the nonheating season (Figure 24). Although

While salt cavern storage accoufus only 2percent of total withdrawalsom salt cavern storage represented less than 4
working gas capacity, it can provide 9 percent of available percent of total withdrawals during each of the heating seasons
storage deliverability on a pedlay. In1993,there were 16 fromd89 to 1993theyaccounted for Percent in the 1993

active salt cavern sites, 9 of which had been developed since nonheating season (while most reservoir storage is in the
1986. This type of storage provides a great deal of flexibility for injection cycle). Many of today's salt cavern storage customers
quick withdrawals and refills. For example, during Hurricane are electric utilities, avbo increasingly usingigh-

Andrew, one salt dome storage facility (Hattiesburg Gas Storage deliverability dtoragey short-term peaking purposes.

in Mississippi) was called upon to withdraw more than 60 Depending on summer temperatures and thus electric generation
percent of its working gas capacity inddys, with refilling needs, utilitiemay cycle their own storage inventory many
occurring over the nexew weeks. Because of its ability to times in the summer months. E8&&through1993, for

cycle the gas quickly, salt cavern storagees/ useful for instance, monthlyithdrawals fromsalt storage sites, as a
supporting the increased load-balancing requirements of the percentage of withieemvalkother storage sites, ranged
industry, the new generation requirements for combined-cycle from a loweatént in December tohagh of nearly 10

plants, and as supply for no-notice service. percent in June (Figure 25).

Withdrawals from salt cavern storage account for an increasing
percentage of monthly storage withdrawals,
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Figure 22. Working Gas Levels as a Percentage of Working Gas Capacity During Nonheating
Seasons, 1990-1993
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Sources: 1990: Energy Information Administration, EIA-191/FERC-8, "Underground Gas Storage Report"; 1991 - 1993: Energy Information

Administration, EIA-191, "Underground Gas Storage Report."

Table 9. Monthly Natural Gas Injections, Withdrawals, and Working Gas Levels,
Heating Years 1983-87 Versus 1988-92
(Volume in Million Cubic Feet)

Average Injections Average Withdrawals Average Working Gas
(per field) (per field) (per field)
Month
Period Period | Volume | Percent | Period Period | Volume | Percent | Period Period | Volume | Percent
1983-87 | 1988-92 | Change | Change | 1983-87 | 1988-92 | Change | Change | 1983-87 | 1988-92 | Change | Change

Nonheating Season

April 380 474 94 25 259 311 52 20 4,803 4,683 -120 -2

May .. 679 796 117 17 89 119 30 34 5,392 5,324 -68 -1

June . 717 853 136 19 66 83 17 26 6,025 6,074 49 1

July 753 849 96 13 80 110 30 38 6,672 6,780 108 2

August 708 828 120 17 90 127 37 41 7,283 7,464 181 2

September . . 669 801 132 20 64 122 58 91 7,887 8,144 257 3

OCtODET ..o 492 594 102 21 160 217 57 36 8,211 8,523 312 4
Nonheating Season Monthly

AVErage .....coevrieeeieieieiiieiins 628 742 114 18 115 156 41 36 6,610 6,713 103 2
Heating Season

November 230 310 80 35 496 585 89 18 7,932 8,230 298 4

December 139 191 52 37 1,122 1,366 244 22 7,023 7,094 71 1

January 116 190 74 64 1,420 1,352 -68 -5 5,678 5,862 184 3

February . 132 153 21 16 997 1,219 222 22 4,836 4,829 -7 0

March 243 267 24 10 656 867 211 32 4,441 4,269 -172 -4
Heating Season Monthly Average . 172 222 50 29 938 1,078 140 15 5,982 6,057 75 1
Heating Year Monthly Average ...... 438 526 88 20 458 539 81 18 6,348 6,442 94 1

Note: A heating year is from April of one year through March of the next year; for example, April 1983 through March 1984 is the 1983-84 heating
year. Data are not adjusted for weather. Totals may not equal sum of components because of independent rounding.
Sources: April 1983-1990: Energy Information Administration, EIA-191/FERC-8, "Underground Gas Storage Report"; 1991 - March 1993: Energy
Information Administration, EIA-191, "Underground Gas Storage Report."
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Figure 23. Withdrawals from Underground Natural Gas Storage During Heating Seasons, 1985-86
Through 1992-93
Unadjusted for Weather
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Note: Because vertical scales differ, graphs should not be directly compared. Monthly withdrawals have been adjusted for weather by
subtracting the estimated influence of heating degree days from withdrawals. The estimated influence is obtained by regressing withdrawals on
heating degree days.

Sources: 1985-86 through 1990-91: Energy Information Administration, EIA-191/FERC-8, "Underground Gas Storage Report"; 1991-92
through 1992-93: Energy Information Administration, EIA-191, "Underground Gas Storage Report";Heating Degree Days: National Oceanic
and Atmoshperic Administration.
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Although pipeline companiese not the major participants in transmissiomciéyr’ Inthe market areas, storage also serves

salt cavern projectshey are beginning téind these storage as a backopm of supply in the event of anterruption in

sites ideal to support their increased load-balancing wellhead production (i.e., as a result of a hurricane or well
requirements as well as to provide a backup source for meeting freezeup). In production areas, other uses of undergrounc
their no-notice service requirements. In general, storage used for storage include load balancindgilyf ttireughput on

no-notice transportation service must be located fairly close to pipelines in order to prevent operational problems associated
consumers as it must be available quickly. The salt caverns on with high or low levels of line pack, levelizing wellhead
the GulfCoast are probably somewhat remote to support this odugtion, ad, more recently, hedging seasonal differences in
service directly, for instance, to customers in the Northeast and wellhead prices.

Midwest regions in the winter. But in Texas and Louisiana,
these facilities are well situatéat serving such customers as Traditionally, thesswices or applicatiorfer underground

electric utilities during summer peak usage periods. storage have been met through the use of baseload storage
facilities. These facilities have been developed primarily in

Although its role is clearly increasing, salt cavern storage depleted gas and oil fields, with large working gas capacities

facilities have limited working gas volume and are still being and relatively(&hgo 100days) withdrawal cycles. Most

used primarily for peaking operations. During 1991, salt cavern have been designed with injedéisnin the range of

storage averaged 0.77 cycles. Thus, one of its major advantages, 200 days with the intent of refilling storage during the summet

that is, its potential for multiple cycling during the year, has yet months. Pipeline capacity was generally constructed along with

to be exploited® One possible explanafimnthe limited use newtorage capacity in order to assure adequate downstream

of salt storage lies in the rate structure under which the storage diityerfathe storage gas during the peak winter periods.

service has beenffered. Mostpre-Order 636salt cavern Much of the existing storage capacity in the United States,

storage remains subject to rate-based cost recovery pricing. particularly in the major market areas of the Northeast and

Thus, storage operators generally have been able to obtain their Midwest, was designed and built by interstate pipeline

regulated rate of return on storage operations without multiple companies for such service.

cycling of the facility. Peaking séce is a high-cost service, and
in this role, salt storage competes with other high-cost Gg8erand significant new developments in supply and

supplemental sources. In the future, salt storage, as well as other demddiuehs have required market participants to explore
high-deliverability storage facilities, will increasingly operate new approaches to the use of storage facilities, develop new
under market-based rates and require higher volume usage to servipeepasd substantial additions to existing storage
remain competitiveMany proposaldor newstorage facilities capacity. Albugh additions to undemymd storage capacity for

include the use of market-based rates. As of Deceh@93, thetraditional services previously described continue to be
FERC had alreadgpproved market-based storage rates for proposed, a substantial portion of the proposed additions have
three storage operators, Richfield Gas Storage System (Kansas), very different characteristics. These include:

Petal Gas Storagéompany(Mississippi),and Transok Inc.

(Oklahoma). e Shorter withdrawal periods, in the range of 10 to 15 days

(as in the case of the substantial number of proposed salt
cavern facilities)

NGV\/ Market Requ”‘emenFS Are e Concentration of projects in th8ulf Coast producing
Driving Storage Expansions region

Underground storage in the Unithtes has historically served ® Limited plans to construct pipeline capacity along with the
a variety of operational need®r pipeline companies, new storage capacity

producers, distributors, and end users. One of the primary uses

has been to enhance the seasonal deliverability of mainline

*In this form, underground storage located in or near the market area acts as
an incremental supply source that serves as an alternative to building mainline
transmission capacity to magetak winter demands. As such, an interstate

*Other (nonsalt) high-delvability sites, in fact, cycle their inventories more pipeline company can size the longest portion of its cagiadiite (that
oftenthan salt cavern stora¢e. 18 cycles versus 0.77 cycles, respectively, in between the producing regiansdargtound storage located closer to its
1991). Ofthe 378 underground naturglas storage sites activelii93, 33 major market areas) at its annuataye throughput rate; transmission capacity
nonglt cavernsites were classified as high-deliverability sites, based on the sized to meet the much larger peak winter demands need be built only between
ability to withdraw all working gas in 20 days or less. the storage fields and the customer.
86 Natural Gas 1994: Issues and Trends
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Figure 24. Salt Cavern Withdrawals as a Share of Total Natural Gas Storage Withdrawals,
Heating Years 1989-1993
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Sources: April 1989-1990: Energy Information Administration, EIA-191/FERC-8, "Underground Gas Storage Report"; 1991 - March 1994: Energy
Information Administration, EIA-191, "Underground Gas Storage Report."

Figure 25. Salt Cavern Withdrawals as a Share of All Other Withdrawals
(Average for the Years 1989-1993)
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Sources: 1988-1990: Energy Information Administration, EIA-191/FERC-8, "Underground Gas Storage Report";1991-1992: Energy Information
Administration, EIA-191, "Underground Gas Storage Report."
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These market trends have a major impact on the types of storage
services consumers are demanding. Thus, in addition to
traditional seasonal storage services, consumers are also
interested in underground storage for:

e Sponsorship by independent developers rather than
interstate pipeline companies

e Year-round capability for withdrawal and injection

e Little or no notice required for injection or withdrawal. e Supply balancing—the daily and/or monthly reconciliation

of nominations and deliveries between buyers and sellers of

The prevalence of these nontraditional characteristics is the gas

result of increasing demands for nearvices by storage

customers. Orde636 is asignificant factor behind these e

changes. However, there are also significant changes in market

conditions that are adding to the need for new services.

Emergency backup—the use of storage as a backup
source of supply in the event of a production failure or the
nondelivery of gas

& New business relationshipsOrder 636 ixhanging the

structure of business relationships and the contractual
practices within the gas industry. The order's provisions for
unbundling, no-notice sales service, and rate design are
most important for undergroundsgtge. In particular, much e
of the new storage being proposed by third party developers

No-notice—the firm delivery of the differendeetween a
customer's daily nomination and what the customer actually
required on that day

Price hedging—the use of storage to hedge seasonal and/or
monthly differentials in gas prices.

is intended to offer storage services previously provided as
part of pipeline bundled sales services, such as supplA commoncharacteristic of these services is thayrequire
balancing, no-notice, and emergency supply backup servicssignificantly more operational flexibility than provided by
underground storage usddr traditional seasonaupply

e Growth in seasonal demand.Since 1989, end-use  service. This includes such characteristics as the ability to inject
consumption of natural gas during the heating season hasnd withdraw gas on a continuing basis throughout the year to
grown steadily, increasing by percent in thel992-93 balance daily or monthigemands and the ability to withdraw
heating season alone. Storage activity has grown in tandentarge quantities of gas quickly and reliably to nmeges in
even after adjusting for weather variatiéfhs. demand or replace lost production.

e Decline in surplus production capacity.For much of the  The offering of new services and their marketing in recent years
past decadgjas purchasers could rely on surplus wellheadis a radical chang®r undergroundtorage (see box, p. 89).
gas production capacity froproducing fields in the Gulf ~ Greater numbers of storage operators @ffering varied
Coast to meet short-term changes in gas demand and asarvices, such as no-notice, swing, load balancing, and
form of backup supply. However, this surplus productive aggregation services, in addition to inventory service, to attract
capacity has declined, allowing underground storage in th@ew customers and remain competitive. Major producing
production area and in the market areaptay an companies, such as Enron, Texaco, Shell, etc., as well as major
increasingly important role in meeting short-term swings inpipeline companies, have spun off marketing subsidiaries, which
demand and in enhancing reliability of supply. are themselves either developing storage or setting up

subsidiaries which are doing so. The majooducers are
securing storage facilities as a backup source of supply in the
event of unantidipideelquipment problems, and more
rgiyneas a means of maintaining constant wellhead
production.

e Growth in new markets. During the next 10 to 20 years,
significant growth in natural gas demand is expected to
occur from new gas-fired electric power plants using simple
cycle or combined-cyclgas turbin€S. The units are
designed to meet highly variable electric power generation
needs and willrequire significant surge capacity to
accommodate quick on-and-off cycles. Underground
storage with rapid injection and withdrawal capabilities and
located near electric power plants will be one means of
meeting such surge requirements.

*Energy Information Administration, "Expanding Role of Underground
Storage,"Natural Gas Monthly DOE/EIA-0130(93/10Washington, DC,
October 1993), p. 17.

*®Energy Information AdministrationAnnual Energy Outlook1994
DOE/EIA-0383(94) (Washington, DC, January 1994), p. 33.
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Underground Storage Services

Service and Primary Users Nature of Service Comment
Seasonal Storage: Baseload and ® Seasonal load balancing in which ® Most existing storage designed for
Peaking storage replaces need for additional these uses
pipeline capacity (i.e., serves as an ® Primarily developed by pipeline
® Pipeline companies additional source of supply) companies and LDC's
® Local distribution companies e Typically, long injection/withdrawal
(LDC's) periods
® Used primarily in winter heating
season
Pipeline System Balancing Balance daily throughput on pipeline to | ® Under Order 636, service will be
match receipts/ deliveries provided via operational flow orders
® Pipeline companies and retained pipeline company
storage
Supply Balancing ® Balance nominations and deliveries | ® Intended to avoid imbalance
to pipelines penalties
® Gas shippers, including e Primarily end-of-the month activity, ®  Activity year-round
- LDC's but can be weekly or daily
- Marketers

- Pipeline companies

Emergency Backup e Backup source of gas in event of a | @ Market area and production area,
production failure/nondelivery storage can be used
® Gas suppliers and consumers, ® Short-term alternative supply source | ® Increases reliability of supply
including
- Producers
- LDC's
- Marketers

- Pipeline companies

No-Notice ® After-the-fact nomination of gas to ® Pipeline companies required to
replace unanticipated/ unnominated provide service under Order 636

® Pipeline companies consumption

e LDC's

Price Hedging ® Hedge of seasonal/monthly price ® Not primary driver behind recent
differentials growth

e Al

Source: Energy and Environmental Analysis Inc., Development Cost of New Underground Natural Gas Storage Facilities in the Lower-48 United
States, February 1994.
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In assuming the supply aggregation role previously played by
the interstate pipeline companies, marketers are beginning to
use storage as a means of building inventories from which to
serve their customers and meet sales contracts requirements.
Their aim is to obtain greater operatiofiekibility and the
inventory space to balance their purchasing opportunities with
the demand requirements of their customers, as well as the
opportunity to market storage space that exceeds their own
needs. Independent storage companies, in particular, have been
entering the storage market in unprecedented numbers. Most are
developing or proposing new salt cavern or othigh-
deliverability storage thatffer the operational flexibility to
support the new types of services being marketed.

in demands. In this sense, storage serves as an operational ris|
management tool that is essential if the producer or marketel
plans to compete asupgiier of gas in the unbundled

market.

Storage is also being marketed by some operators as a potentia
price arbitrage and futures trading hedging tool. More recently,
the use of om@e hedging has been less attractive.
Tightening wellhead supply and an increased willingness b
customers to utilize gas placed in storage in lieu of wellheac

purchases have narrowed pritiferentials between seasons.
Spot markeirices in1992 and 1993 were actually higher
during the summer than much of the winter. As a result,

opportunitiedor reducing annual gas supply costs vis-a-vis the
use of seasonal storage have diminishddny industry

Storage Development Geared to the
New Market

These new service requirements and growth in demand args
behind the surge of interest in new underground gas storag€
construction. Through Februahp94, 77 separate phases of
proposed new storage fiel@5) and expansion projects (32)
had been announced with startlgies within the decade (Table
10). If all phases of these projects were built, a total of 44
billion cubicfeet (Bcf) of new working gas capacity and 18.0
Bcf perday ofpeak withdrawal capacity would be added to
existing storage capacity in the United States. Wiasld
represent a 12-percent increase (from 3,754 Bcf to 4,201 Bc
in working gas capacity and a7-percent increase in
withdrawal capacity.

representatives argue that prieedging will not be a major
driver of storage demand in the future.

ost of New Underground Storage

The estimated capital cost for the 77 proposed storage projects
is approximately$2.2 billion (Table 10), which represents a
8'significantcapital investment of abo®B67 million annually
through 1999. By comparison, in1991 interstate pipeline
companies expendednly $118 million on additions to
underground storage facilities while
undepreciated) value of undeygnd storage plant in service of

2.7 billion for the yeai

reporting a total

To put these costs in perspective, iiseful to relate them to
the changes in capacity and the potential costs to the consumer.

Types of Storage

Two measures are presented: capital costs and annual cost of
service®!

Most new storage is being planned with access to multiplenithough each type of undergroustbrage site has its own

pipelines, that is, around market (pooling) hubsnaor
consideration. The strategic placement of new storage sites in
the vicinity of, or with readyaccess to, multiple pipeline
transporters around market hubs also enables new operators to
compete effectively with traditional storage operators. Of the 45
new storage projects, about 20 are located in areas near or
adjacent tavhat have become known as market pooling points
or have been proposed as such.

physical characteristics and economics (site preparation,

®Energy Information Administratiorgtatistics of Interstate Natural Gas

Pipeline Companies, 199DOE/EIA-0145(91) (Washington, DC, December

Developers see a variety of roleg undergroundtorage
located at or near a hul§ey services include load balancing
and system supply for emergenbgickup. Conceptually, a

1992), Tables 10 and 27. Companies filing the FERC Form 2, "Annual Report
of Major Natural Gas Companies," represent the large majority of interstate gas
transmission and storage activity in the United States.

®The underlying costs discussed in this section are based on and available in

combined storage and hub facility would act as a mini-pipelinea report prepared for EIA by Energy and Environmental Analysis Inc.,
system that transfers gas between sellers and buyers argvelopment Costof New Undergrolatural Gas Storage Facilities in the

balancesdaily fluctuations indeliveries to meet nominate

Lower-48 United Statg8Vashington, DC, February 1994). The annual cost of
service is based on the following parametét}: capitalizatiorand cost of

volumes on the long-distanpéelines. Several developers also capital based on 60-percent debt at 10 percent, 40-percent equity at 13 percent
envision providing "value-added" sales services to prospectivéweighted averagel.2percent)(2) totalFederal plus State tax rate of 37.3

buyers, such as "swing services." These involve agasly
contract that permits the purchaser to take gas at variable rat

percent; (3) depreciation based on useful life of 20 years; and (4) levelization of
estimated annualost of service over 20 yeaiihe total annualized revenue
?eauirement (annual cost of service) for a storage field under these assumptions

below the contract demand to match daily and seasonal swingsabout 19 percent of the initial capital investment (initial rate base).
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Table 10. Proposed New and Expansion Underground Storage Projects in the United States,1994-1999

Number of
Projects Additions to Additions to  [Total Additions | Additions to Additions to Estimated
Tvoe of Proiect Base Gas Working Gas to Storage Withdrawal Injection Development
P ) Capacity Capacity Capacity Capacity Capacity Cost
New Expan- Total (Bcf) (Bcf) (Bcf) (MMcf/d) (MMcf/d) (Million $)
sion
Depleted Fields ................... 25 7 32 269 294 564 5,267 2,602 1,159
AQUITES ..o 2 3 5 24 19 44 190 85 91
Salt Caverns?
Salt Domes ........cccceeveene - -- 25 43 100 144 9,700 2,915 690
Salt Beds .......cccoevrveuenee - - 15 16 34 50 2,800 1,390 271
Total Salt Formations 18 22 40 59 134 194 12,500 4,305 961
Total Projects® ...... 45 32 77 354 448 802 17,957 6,992 2,213

3Salt cavern storage is prepared by injecting water (leaching) into a salt formation (either a salt bed or salt dome) and shaping a cavern. Salt beds
are more expensive to develop than salt domes because in general they are thinner formations (about 1,000-feet thick vs. up to 30,000 feet), which
makes them more susceptible to deterioration.

bAnnounced as of February 28, 1994.

Bcf = Billion cubic feet. MMcf/d = Million cubic feet per day.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Oil and Gas, "Proposed Natural Gas Storage Projects," data base as of March 1, 1994, based
on Federal Energy Regulatory Commission filings and information from various industry news sources.

Figure 26. Projected Working Gas Capacity for New and Expansion Projects by

Development Cost
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on Federal Energy Regulatory Commission filings and information from various industry news sources.
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deliverability ratesgycling capacity), aimpleway toaddress cagrity, which would addbout 7 percent to working gas

these costs overall is to look at the required capitidy per capacity nationwideé.

unit of additional working gas capacity. Industry uses a rule-of-

thumb estimate of abo810 pervicf of working gas capacity Development costs for salt cavern storage are much higher than

for new salt cavern construction and less than half that for new for other types of storage. Cost per unit of working gas capacity
depleted field conversions. Thishgcause expansion of an for salt cavern storagmughly twice that of @omparable

existing facility is generalijfess expensive than the initial project using a depleted field or aquifer. As a result, salt storage
development phase. Based on the estimated development costs is econatinaztilyeonly in applications thafl) offer a

of all 77 proposed storage projects, about 312 billion cubic feet high valuenipesf working gas capacity (i.e., backup
(Bcf), or 70 percent, of new working gas capacity is expected to service), (2) redgipie oyeles per year (i.e., balancing), or

be developed foless than $%er Mcf (Figure 26). Projects (3) require high deliverability .
estimated to cost between $5 &idD perMcf, on the other

hand, represemnly anadditional 96 Bcf of new working gas Based estimated annual cost of service underlying the
capacity slightly more than 2percent of the tota148 Bcf of proposed salt cavern projectsughly 25 Bcf of working gas
proposed new working gas capacity. capacity could be developed in salt cavern fadifiiessat
less than or equal ®0.75per Mcf (Figure 27) if it were used
While capital costs are a useful measure for comparing absolute only for seasonal storage (tlyclepengear). This is

costs, they cannot fully captutee effective annual cost per Mcf equivalent to less than 10 percent of the proposed working gas
of storage service to the consumer. Thus, from the consumer's citycephemade available in depleted fields and aquifers at
perspective, it is also necessary to look at the proposed rates for this price (Figure 27).

service. To address the impact on customers, a second measure

was estimated—the levelized annual cost of sefgiceeach If the noposed working gas capacity in depleted fields or

project expressed as a cost per Mcf of gas withdrawn based on aquifers could bel.8ytitads in a given season, the

varying assumptions of utilization of the figlthie number of equivalent of an additiod&0 Bcf of workinggas capacity

times its working gas capacity will bgcled, on average, during could bedght intoservice at prices comparable to $0.75 per

a 12-month period?. Mcf.

If used for seasonal storage, most depleted and aquifer storage In contrast, if the salt cavern projects are primarily developed tc

fields are cycledess than oncperyear. Within thescope of be usefbr services that generate multighgcling in a given
current expansion proposals, ab@ub Bcf of working gas year, a significant amount of additiavarall working gas
capacity could be added in depleted and aquifer fields at a cost capacity would come on line, and an even greater amount o
of service of$0.75 perMcf (Figure 27)% The 275 Bcf wdking gas throughput (i.e., working gas capacity developed
represents 61 percent of the proposed additions to working gas times the number of cycles in the year) would be available for
prices less than $0.75 per Mcf. For example, the equivalent of
roughly125 Bcf of working gas throughput could be developed
at prices less than $0.75 per Mcf if the proposed salt formation
storage could be cycled at least twice a year; approximately 500
Bcf of throughput could be developed if the same working gas
capacity could be cycled four times a year (Figure 27).

%A storage developer will recoup its investment in a storage project througtNthough most proposezilt cavern facilities will be capable of

the sale of services to its customers over a period of years. Rates for the sale gf . : . . - . .
storage services depend on the construction and operating costs of the facilité,glcIIng their working gas capacities up to 10 times in a given

its depreciation period, and the expeaitifization of the facility. Rates may ~ Year, the actual degree of cycling and, consequently, the volume
vary depending on theatemaking practices dhe responsible regultory  of working gas throughput provided by these facilities depend

authority. ; ; ;
®The $0.75 per thousand cubic feet (Mcf) estimate is a useful reference poir‘i%n the existence of markets that require multlple

for several reasongl) arange of$0.30 to $0.5@er Mcf is often used as the
average cost of existing storage; (2) at 150 to 200 percent of this average cost,

$0.75 per Mcf represents a reasonable marginal cost for new storage; (3) peak * Development costs for new depleted field storage facilities typically range
winter/summer price differences have recently been in the ra®§e7& per from about $1 to $6 per thousatmiacteet (Mcf) of working gas capacity, with

Mcf; and (4) currenproposals indicate that there is not much interest in an average of roughly\ef.pghe Wild Goose Project has an estimated
developing storage costit®i.00per Mcf or more.Several of the proposed itial development cost about $15 per Mcf. While this seems high relative to

projects in depleted fieldare being designed with greater flexibility than other depleted fields, the facility is being designed as a high-deliverability,
traditional depleted field storage, including the ability to cycle working gas  Itiplsoycling field along the lines ofsalt dome. Multiple cycling reduces the

capacities more than once in a giveaison; for instance, the Wild Goose project effective per Mcf cost of service from the field, making it competitive with other

in California. depleted fields.
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Figure 27. Estimated Annual Cost of Service for Proposed Storage Projects
Under Several Cycling Scenarios
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Sources: Energy Information Administration (EIA), Office of Oil and Gas: derived from: Cost of Service— Energy and Environmental Analysis,
Inc., Development Cost of New Underground Natural Gas Storage Facilities in the Lower 48 United States, Feburary 1994; and Proposed
Storage— EIA, Office of Oil and Gas, "Proposed Natural Gas Storage Projects," data base as of March 1, 1994, based on Federal Energy Regulatory
Commission filings and information from various industry news sources.
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injections and withdrawals per year. Thus, developers have an less—only 2 percent. The Northeast and Midwest already have
incentive to offer numerous services to maximize their facility's alarge number of storage facilities that are highly integrated in
utilization. Likewise, customers of these projects will have the regional gas distribution networks. Further, in order to deal
incentives to providéor multiple needs from a single field or witlide variations in climate and a large residential market,

project. Hence, it is not surprising that developers of salt cavern the LDC's in the Northeast and Midwest maintain the largest and
projects are proposingvariety of services that will use their second-largest levels, respectively, of supplemental peaking
sites to provide a number of different operational capabilities. capacity of the regions (Table 11). This capacity is provided by

liquefied natural gas (LNG) and propane-air peaking facilities,
which in the aggregate can supply more than 8.2 Bcf per day of

Regional Storage and Supplemental short-term supplies to the regional networks, more than for all
Supplies other regions combined.

Combined storage and LNG/propane peaking deliverability
The changes in the storage market brought on by FERC Ordggvels in the Northeast and Midwest regi¢hd.6 and 26.1
636 are particularly reflected in the regional varlablllty in MMcf perday’respectivew) are near to or exceed the average
current plangor newstorage. The majority of new storage daily consumption during recent peak consumption months.
projects and the bulk of additiorgaily storage deliverability  (Regional production contributed little to local supplies during
are slated to be developed in the supply areas of the Centrghese same peak months.) Combined with the existing pipeline
Southwest, and Southeast regions; areas where geology and &hacity feeding into the respective regions, the current regional
existing pipeline network coincide with the high-deliverability infrastructure appears more than adequate to handle near-term
and "pooling” needs novequiredfor systensupport. These  seasonal needs. In recent yeaesy few additional peaking
regions have areas where salt cavgeology exists and  facilities have been italled in the two regior, indicating that
numerous pipeline intercorets are already in place, which can the existing level of peaking service is generally sufficient.
readily support the pooling ofmarket hub" concept. For
instance, the Central, Southeast, and Southwest regions accowibst of the planned 31-percent increase in storage deliverability
for 77 percent of the proposed additional storage deliverabilityih the Western Region is to service the California market. The
throughthe rest of this decadedividually theyrepresent  California market in some ways is a small-scale representation
increases of 29, 37, and 67 percent, respectively, above currepf the national market fatorageLike FERC, the California
levels of deliverability (Table 11). Public Utility Commission hasseuctured the intrastate market

comparable to Order 636 restructuring, mandating unbundling
These regions already have sufficient local production ancf services and open access to transportation and storage
storage facilities to handleisting needs (including some future services. As a result, the major intrastate pipeline companies
growth in regional consumption). Thus, additions to new storageind LDC's, as well as independent storage operators, see a need

can be attributed to the potential need to support thep develop additional storager many ofthe same reasons as
requirements of customers in other regions, particularly thgn the interstate market.

Northeast and Midwest, and to some extent the increased

reliance on storage by supply-area pipelifies system |n addition, however, storage facilities in the California market

management and by produceier managing thefield  are being added to handle the increased flows obejas

production with their marketing requiremefits. Taet that  jmported into the Statéor enhanced-oil-recovepyrojects.

more than 77 percent of the planned deliverability capacity inncreased attention to environmental concerns in the State is

these regions idrom high-deliverability sites is another  expected to increase natural gas use in electricity generation and

reflection of the greater development of storage in supply areagorrespondingly increaskee requirements for sufficient storage

in support of the nonregional customer. capacity, especially high-deliverability apeaking service.
Currently, the region ha&7 Bcf perday ofstorage delivery

The level of proposed storage development in the Northeast anghpability,which is about 62 percent of the pipeline capacity

Midwest market areas is relatively small compared with plannedeeding into the region. This capacity together WG and

increases in the supply regions (Figure 28). In the Northeast, theropane-air peaking deliverability is about 95 percent of
planned increaseepresentsonly a 15-percent growth in

deliverability, while in the Midwest the increase is even

SAlthough the Southeast Region has a moderate overall climate, LDC's in the
region maintain a sizable peaking capacity. This is partly due tadk®f
underground storage sites (actual and potential) in the region, particularly in the
States along the mid-Atlantic cowid Occasional extreme temperature changes,
such as occurred in Decemid®89and March 1993, make liquefied natural

gas and propane supplemental supplies a critically important support mechanism % Gas Research Institute, "The Seasonal Demand and Supply of Natural Ga
in the Southeast Region. in the Lower-48 United States," GRI Report No. 92/0475.
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Table 11. Regional Underground Storage and Peak-Shaving Capacity Relative to Pipeline Capacity
and Peak Month Production/Consumption
(Volume in Million Cubic Feet per Day)

. - b
Planned Current Regional Capabilities Peak Month - Average
Additions to
. Deliverability i i
Region from De"\f'g;b'my LNG and Pipeline Capacity
Undergrougd Underground Propane-Air Total (Net Entering the Consumption Market_ed
Storage Injection Supplemental Region) Production
¢ Storage 1992 1993
1993
WeSLErN ....ccoovvveeiriciienns 2,044 6,687 940 7,627 10,719 8,055 1,071
Southwest® ... 10,190 15,219 125 15,344 (32,421) 15,599 940,675
Central® ..o 1,733 5,880 1,834 7,714 840 7,232 6,233
MidWeSt ...c.oevevvrieiiciinne 400 22,384 3,755 26,139 15,777 18,765 919
Northeast .........ccceceveennns 1,613 10,489 4,460 14,949 9,843 14,985 1,011
Southeast ........ccceeeeeveennne 1,977 5,284 1,913 7,197 4,847 6,704 1,411
Total .ooveeeieicicee 17,957 65,944 13,027 78,971 - -- -

#Proposed additions 1993 through 1999.

®The volumes shown are the sum for the peak consumption month occuring since 1988, for the several States included in the respective region,
divided by the number of days in that month.

“The Central and Southwest regions are net exporters of natural gas and, therefore, production levels and underground storage deliverability are not
totally a reflection of regional requirements.

This volume represents the average daily production that occurred in the Southwest Region during the periods of peak demand for the Midwest
and Northeast regions, which are very dependent on the region to supply its winter requirements.

LNG = Liquefied natural gas.

Note: Totals may not equal sum of components because of independent rounding.

Sources: Capacity: Energy Information Administration (EIA), Capacity and Service on the Interstate Natural Gas Pipeline System 1990,
Underground Storage: EIA-191/FERC-8, "Underground Storage Report"; Planned Storage: EIA, Office of Oil and Gas, "Proposed Natural Gas
Storage Projects," data base as of March 1, 1994, based on Federal Energy Regulatory Commission filings and information from various industry news
sources. Consumption/Production:  EIA, Natural Gas Monthly, various issues. LNG/Propane: Gas Research Institute, The Seasonal Demand and
Delivery System for Natural Gas in the Lower-48 United States, GRI Report No. 92/0475.

important in the dailybusiness operations of producers,
average-day consumption levels during recent peak months. marketers, industrial users, electriandilidgen large
residential users of natural gas.
Overall, the ability of storage facilities to meet requirements
during peak consumption periods in recent years indicates The use of electronic indlets (EBB's), in conjunction
that—except in some isolated and localized situations—the with storage capacity brokering, will allow transportation

current support infrastructure is adequate to meet current needs. customers to conddailytheisiness operations more
Assuming that the expected growth rate of 1 percent per year in efficiently. As these tools become more integrated into the
gas consumption frorh992through201G” isreasonable, the market, inventory management will become more focused with
proposed growth in storage capacity is aimed toward satisfying the result that available storage may be used more effectively.
a new market with new service requirements developing under

Order 636. The use aforking gas capacity will probably continue to

change as the natural gas industry adjusts to operating under
Order 636 and countervailing forces emerge. In this same

Outlook

The industry has completdtk first heating season under Order
636, tested by the extreme weather conditions in January 1994
with record storage withdrawals. As a result of Order 636,
underground storage services have become much more

“Energy Information AdministrationAnnual Energy Outlook1994
DOE/EIA-0383(94) (Washington, DC, January 1994), p. 70.
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Figure 28. Working Gas Capacity by Region, 1993 and Proposed Additions, 1994-1999
(Billion Cubic Feet)
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Sources: 1993: Energy Information Administration, EIA-191, "Underground Gas Storage Report"; 1994-1999: Energy Information Administration,
Office of Oil and Gas, "Proposed Natural Gas Storage Projects," data base based on Federal Energy Regulatory Commission filings and information
from various industry news sources.

context, some of the currently planned storage development will transportation transactions in recent years combined with
probably be scaled back or canceled, especially those projects projected increases in overafiodeataral gas through
scheduled for completion beyond 1995. Developers will have a the end of the decade, especially in themanesg

better opportunity to evaluate the feasibility of each project in Hileyiin supply (e.g., electric generation), make it almost

the light of new market trends that will develop in the next certain that high-ddlityestbrage will continue to dominate

several years. As working gas capacity usage levels have fallen, new site development. LDC's will increasingly need storage
more capacity has become available to nontraditional customers, (owned or leased) to lower theirtleptattasipt to
which may reduce the need for new capacity. The concentration compete in a maiitveoamzbcost-conscious marketplace.

of high-deliverability storage development is expected to
continue. The increased
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5. Financial Aspects of the
Natural Gas Industry

During the past decade, interstate pipeline companies had to
adjust to regulatory efforts to increase competition in the
|ntrOdUCti0n purchase, transport, and sale of natural gas. Like the produ-
cers, this increased competition has led pipeline companies to
streamline their operations and improve productiwthile

One of the most important factors affecting the financialOrder 636 has required pipeline companies to alter their

performance of the natural gas industry during the past 15 yeaRPerations drasticallymany aspects of the order are
has been the changing nature of regulations and legislation. Trvantageous to pipeline companies in the short term. Over the
Natural Gas Wellhead Decontrol Actiff89and the Federal onger term, the pipeline companies wfice increasing
Energy Regulatory Commission (FERC) Orders 380, 436, 500C0MPpetition for customers.

and 636 have had a profound effect on the finances of the entire o ] ]
industry. They havelso led to new institutional structures such Local distribution companies (LDC's) fageeater uncertainty

as market hubs, futures and options markets, secondary markétgder the  market changes required @pder 636. With
for pipeline capacity rights, and, in some cases, highlyncreasing responsibilities for the acquisition and management

competitive markets focertain types of gas services. This ©f SUPPly and transportation services, LDO&v have the
regulatory evolutiorhas resulted in more competition and OPPOrtunity to manage these costs more effectively. But, many
changing risks and rewards for the industry. of the costs associated with gas industry restructuring are being

passed through to them. The reaction of State regulatory

While gas producers continue to face competition from Iow-coslf’“‘th‘?rit_ies to thesepsts and to the purchasing strategies of the
oil, their financial prospects are generally better now than at anyPC's in the new market structure is uncertain. The financial
time since the oil price collapse of 1986. The decline in oil and?utlook for LDC's is good if thegan earn rates of retumn

gas prices in the lat&980'sforced producers to cut costs commensurate with their new added responsibilities and add

reduce debt, and improve efficiency. The industry is now able t&'€W customers through comfigg pricing and the introduction

develop and add new reserves at about a quarter of the cost@fnew services.

a decade ago. Increases in production during the yasts, . . . . .
coupled with recent significant increases in the wellhead pricd NiS chapter examines tkey factors affecting the financial

of gas, have improved the revenue stream. With the decline jR€"formance of each segment of the natural gas industry
surplus productiveapacity, producers are less burdened by theP€tween1985 and 1993. It develops several measures of
high costs of maintaining idle capacity. Favorable rate changelnancial performance and compares thaotoss industry

under Orde636 and improved access to the pipeline grid haveS€9ments and within individual segments. The fiest of the
also contributed to the producers' improvirigancial chapter presents a cross-cutting picture of financial performance
performance. by comparing indices for each segment withStendard and

Poor's (S&P)500 market averag®. It then describes the

The development of the gas marketing industry was a diredffluences on individual segments of the industry. Although
outgrowth of operaccess regulation instituted in the mid- SOme historical contextis given, the section highlights the major
1980's,which created demanir repackaged gas services. fmanmal influences in }993. In addition, the ch_apFer describes
Order 636presents marketevgith even greater opportunities (1€ iSsues that are mdigely to affect the financigpicture of

to "rebundle” gas services bese of the wider array of services the industry during the next few years.

to rebundle and the equal access to storage and transportation ] )
facilities. To remain competitivepanymarketers have had to 1here are several approaches to assess fitf@ncial
purchase or team with other pipeline, marketing, or productiorPerformance of the different segments of the natural gas
companies to offer services effectively. Throughout 1993, therdndustry,including evaluation of debt levels, profitability, and
was widespread consolidation. Witiany ofthese structural  Market valuation (see box, §0). The analysis in this chapter

changes behind them, the remaining marketing companies wili$€s data for aample of publicly traded companies. The
have greater prospects for revenue and earnings growth. producer segment was divided between major and independent
producers. The interstate pipeline industry was examined both

®The S&P 500 is a well-regnizeddata base that includes 500 of the largest
U.S. industrial companies. Financial ratiosthe S&P500 presented in this
chapter may differ from those appearingtandard anéoor's publications.
The methodology employed within this analysis is based upon simple
aggregation of the S&B00 companiestata,whereas Standard afbor's
published ratios are based on market valuation weighting factors.
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including and excluding Columbia Gas System, which filed forOil and Gas Prices. Because of the extensive dual-fired
bankruptcy protection under Chapter 11 in 1991. The LDC'scapacity in the United States, pifices, particularly those for
were initially divided between gas-only companies andlow-sulfur residual oil, can influence gas prices. In turn, changes
combination gas and electric companies. However, thdén gas prices relative toil prices may affect purchasing
combination-service LDC's were excludeom the analysis  decisions by pipeline company customers, pipeline throughput
because their financial measures weresubstantially different levels, and producer exploration and development decisions.
from the gas-related LDC's.
Weather. Weather still has a substantial impact on revenues
Among thecompanies selected for this analydigre is some becausehanges in the demand for gdfect wellheagrices
overlap in operations. For example, some companies, such asd pipeline company and LDC throughput.
Consolidated Natural Ga3ompany.are vertically integrated
with both substantial transmission and distribution arms.interest Rates and TaxPolicy. Because the industry is highly
Because of difficulties in separaj costs between functions, the leveraged (i.e., it has a high proportion of debt relative to
companies were placed in the segment that represented th@sets), low interest rates have been instrumental in helping gas
largest share of their revenu&mnally, adequate datfor the industry participants reduce their financing expenses.
marketer/aggregator segment of the industry were not available
for comparison. Most marketing firmare privately held All segments of the industry anperating in environments with
companies whose financial records are not publicly available.increased competitive pressures, batthin the natural gas
industry and fromother fuels. For example, competition from
low-priced oil keeps downwardpressure on earnings;

Ove ra” Financial Performance unbundling provisions of Order 636 are enhancing competition
among the pipeline companies; pipeline companies and LDC's
of the Ind UStry are competing in the secondaapacity market; and LDC's face

competitive pressuresfrom large industrial customers

In 1993, several indicators pointed to improved performance fofhreatening to bypass their systems if costs are too high.
the natural gas industry. This overall improvement follows a
decade in which the performance of the different segmentd he increased presence of market forces has dramatically altered
varied greatly, inpart because of thdiffering impacts of the risks and rewardacing the different segments of the gas
regulatory changes. Financial performance in the gas industipdustry.For example, the price of gas supphesv exhibits
since 198%has been driven by two sets of influences. Broad,more volatility within a year than it formerly exhibited over
cross-cutting factors such as fluctuations in interest ratesSeveral years (Figur29). Moreover,various provisions of
Changes in Weather, and swings in gas prices have affected t@der 636 are beginning to redistribute risks within the industry.
financial outlook for all segment®ther factors, though, have For example, LDC's now bear greater supply risk, as a result of
altered the financial picturéor the individual segments in the unbundling requirements, while pipeline company revenues
unique ways. Foexample, the Alternative Minimum Tax are now less sensitive to throughput levels because of straight
primarily affects producers. Some of the major factors affectindfixed-variable (SFV) rate design.
the finances, directly or indirectly, of all industry segments since
1985 are listed below.

Performance Tied to Regulatory and
Environmental and Energy Policy. A number of recent ; ;
energy and environmental ?nitiatives have been undertaken thf!\'fengIatlve Changes
should boost the use of natural gas (see Appendix A). . ) .
Environmental initiatives, such as the Clean Air Act and theThe |mp_act of regulatory changes on the financial performance
Clinton Administration's commitment to reduce greenhouse gagf the mdust_ry can be evaluated along a regulatory-market
emissions to1990 levels by 2000, should favor continued continuum (Figure 30). At one end of the
growth throughout the gas industry. Moreover, energy policy
directives such as Order 636, the Domestic Natural Gas and Oil
Initiative, andthe Energy Policy Act of 1992 were all meant, in
part, to expand the use of natural gas.

®Koch Gateway Pipeline Company, formerly United Gas Pipe Line
Company, which also filed for Chapter 11 bankruptcy, was not included in the
sample because it is not a publicly traded company.
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Several measures of financial performance are used to evaluate a firm's debt management, profitability, and market valuation. U
measures, each segmenttd# gas industry can be examisegparately over time to sedhg financial trends have either improved o
deteriorated. In addition, the segments can be compared with one another, as well as with an industry average, in order to detg

comparative financial conditions.

Debt Management

Standard & Poor's Bond Rating

High Quality: AAA to AA
Investment Grade: A to BBB
Substandard: BB to B
Speculative: CCCto D

Long-Term Debt as a
Percentage of Total Invested
Capital

(Debt Capitalization)

Times Interest Earned (TIE)
Ratio
(Interest Coverage Ratio)

Profitability

Achieved Return on Common
Equity (ROE)

Market Valuation

Price/Earnings (P/E) Ratio

Market/Book (M/B) Value Ratio

Indicators of Financial Performance

sing these

rmine their

Standard & Poor's Corporation (S&P), a major credit rating agency, ranks bonds from AAA dlown

to D, depending on its assessment of how the investment community views the creditwort
of different companies. Triple or double A bonds are extremely safe, single A and triple B H
are strong enough to be "investment grade," double and single B bonds are substandard, a
C to D are considered speculative. Since many institutional investors are prohibited

purchasing bonds below investment grade, bonds ranked below triple B are commonly refe
as "junk bonds." Bond ratings, whicéflect thecompany's probability of going into default,
represent how potential creditors may view the riskiness of lending money to a company.

This ratio representthe extent to which frm's operations are fundesith long-term debt
(leverage), affecting investors' perceptions of the firm's financial strength. For instance, a
leveraged firm faces more risk of fircéad distress in times of economic downturn because inter|
on the debt, in contrast to stock dividends, must be paid regardless of operating income leve
the other hand, frm with a low debt rationay be able tendureperiods of lower operational
activity because its interest payment obligations will be lower.

Defined as earnings before interest and talkaded by total interestharges, the TIEatio

measures the extent to which operating incomedeatine before a firm is unable to meet it$

annual inteest costsThe TIEratio isone of theprimary means by which lenders and rating
agencies measure the risk of financial distress. Since the TIE ratio is used to gauge a firm's
to repay debt, the lower thiatio, the higher thg@robabilitythat a firmwill encounter financial
distress. Conversely, a firm with a high coverage ratio should be able to meet its debt oblig
all other things remaining equal.

The achieved rate of return on common stockholders' investment, a key measure of profita
is theratio of net income after taxes to common equity. For regulated industries with cost-H
pricing, it is useful to examine this ratio to determine if firms have achieved the level of fina
performance allowed by regulatoFor example, if the achieved rate of returdoiwer than

allowed, a firm might request highaliowed rates ofeturn from regulators. Conversely, an
extremely high achieved rate of return may imply regulatory laxity (usually temporary).

This ratio is defined as average stock valuation divided by net income after taxes. Itisa m
of market value reflectingpow muchinvestors are willing t@ay per dollar ofeported profits.
Other factors remaining constant, low P/E ratios may signal poor growth prospects for a con
Note that since earnings per share are generally somewhat volatile, an extremely high or |
ratio in a given period may show that investors expect a change in earnings.

The ratio of a company's average market valuation to its book value (common equity) gives a|
indication of how investors regard a company. Firms with high levels of profitability often sq
higher multiples of their book value than those with low levels. In regulated industries, extre|
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high market/book ratios may again imply regulatory laxity, if investors have purchased the firms'

stock with the belief that higher-than-allowed levels of return could be achieved.
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Figure 29. Percent Changes in Monthly Wellhead Prices, 1985-1993

Figure 30. The Regulatory-Market Continuum Within the Natural Gas Industry

Totally Market-
Regulated based
| LDC's |
1985 1993
| Pipeline Companies |
I 1
1985 1993
| Producers |
I 1
1985 1993
Marketers
1985 1993
Greater potential
Lower risk, rewards, as well as
more stable returns greater risk
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Source: Energy Information Administration (EIA), Office of Oil and Gas: derived from EIA, Integrated Modeling Data System data base
corresponding to the Monthly Energy Review, April 1994.

Source: Energy Information Administration, Office of Oil and Gas.
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spectrum, market forces determine financial performance. The segments of the industry irbotvedpitalization rates

financial rewards for companies along this part of the spectrum declined between 3 and 8 percent during 1993, in contrast to a
are potentiallyjfarge, but so too are the risks. At the opposite slightincrease (less than 1 percent) for the S&P 500. Although
end of the spectrum, regulation plays the primary role in  rdsteoveragéor theS&P 500was up 20 percent, the gas

determining a company's financial performance. The financial industry, excluding the indepeodigrers, showed even
rewards areusually lower for totallyregulated companies, greater improvement, with increases ranging between 22 and 34
becausethey face fewemarket risks stemmindrom their percentinterest coverage for the independents declined by
franchise monopoly rights an@jh barriers to entry. For the gas almost 16 percent.

industry, placement along thentinuum has not been static. All

segments of the industry are nawere exposed to market forces Industry profitability, measured by achigedf return on

than theywere a decade ago. As a result, the business common equity, also improved substantially. Rates of return for
environment for all segments has become more volatile. Thénterstate pipeline companies and LDC's improved by

two segments that have moved the most along this spectrum, the 76 percéftlanmicent, respectively, compared with an
producers and the pipeline companies, have also been exposed increase of 92qpeéhes& P 500.The return on equity

to the most difficult changes. The transition to a more of the independent producer segment declined in 1993, largely
competitive wellhead market resulted in the absorption of as a rekit gfagrices in the fourth quarter. This decline
billions of dollars of take-or-pay costs by both producers and is in contrast to increaseS&Pt®0and other industry

pipeline companies. The recent restructuring of pipeline segments, which had returns on equity ranging from 9 to almost
companyservices under Ordet636 isresulting in several 14 percent in 1993.

billion dollars of transition costs.

Investors have taken favorable notice of the generally improved
In 1993, LDC's represented the most heavily regulated segment performance of the natural gas industry. The price/earnings
of the industry. Meketers, at the other extreme, represented the (P/E) datiosall segments, including the independent
segment whose financial performance was most closely linked odugars, rose. Increases randean 1 to 38percentwhile
with market-determined factors. The risks and rewtaclag the S&P 500 declined by nearlydeg¥cent. Market/book (M/B)
eachsegment are partly determined by where that segment lies value ratios for all industry segments showed greater increases
along the regulatory-mieet continuum. For example, the return ranging from 12 tpe22ent, while theS&P 500rose 12

on common equity (ROE) for LDC's has been relatively stable percent.

over time, reflecting lower risks and lower potential rewards. In

contrast, ROE for the producers, both majors and independents, Indicating improved investor confidence in the natural gas
has been extremely volatile, reflecting the shift toward more industry, the stock prices for all segments increased more than
competition at the wellhead. Although it is difficult to quantify the S&P 500 in 1993. The S&P 500 reported an average stock
similar financial impact$or marketers, consolidatiocamong price gain of fercent, while the major producers reported a

these companies sind®85 certainly is an indicator of the 19-percent gain, the pipeline companies a 12-percent gain, the
market-based risks they have faced. As might be expected, the independent producers a 22-percent gain, and the LDC's a 14
financial performance of interstate pipeline companies, which percent gain (Figure 31).

have offered a mixture of regulated and market-based services
since the start of open access, has demonstrated both stability

and volatility, depending on the time period. Financial Trends Since Open Access

As discussed earlier, the less regulated the industry, the more its
Improvement Shown from 1992 to financial performance is driven by the market. Each segment of
1993 the natural gas industry differs depending upon the degree of

regulation, and the financial statistics of each segment vary
The financial performances of the major producer, pipelineacchmgly' The analysis evaluates thiemad measures of

company, and local distribution segments of the industryﬁn"mcial performance during the peridm 1985 through

generally improvedrom 1992 to 1993while low oil and gas 1993
prices in the fourtrguarter 0f1993 contributed to weaker
financial performance for the independemroducers
(Table 12)* However, in some areas, like debt management, alll

Debt management

“Some analysts contend that many thiese costs would have occurred
anyway and therefore do not reflect an added cost of restructuring gas services.

“Adequate data for the marketer/aggregator segment of the industry are not
available for comparison.
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Table 12. Industry Segment Financial Highlights, 1992 and 1993

Producer Segment Pipeline
Majors Independents Segment LDC Segment S&P 500
Financial Performance Measures 1992 1993 1992 1993 1992 1993 1992 1993 1992 1993
S&P Bond Rating AA AA BB+ BB+ BB+ BB+ A A N/A N/A
LT Debt as a % of Invested Capital 30.10 28.85 53.93 5221 54.61 50.39 48.83 46.46 4591 46.18
Times Interest Earned Ratio 3.93 4.8 1.46 1.23 1.74 2.33 2.42 3.07 2.12 2.55
Rate of Return on Common Equity (%) 9.05 13.74 1.99 1.21 6.23 10.97 4.09 11.07 4.77 9.18
Price/Earnings Ratio 15.14 16.4 2150 29.61 13.18 16.57 14.38 14.48 17.91 15.78
Market/Book Value Ratio 2.07 2.38 1.85 2.18 1.53 1.86 1.56 1.75 2.36 2.65

LDC = Local distribution company. LT = Long term. S&P = Standard and Poor's.
Note: Pipeline segment includes Columbia Gas System. LDC segment represents gas-only distribution companies. Ratios for the S&P 500
were calculated based on data available through the S&P "Compustat" database aggregate file. For calculation of ratios, annual data were used from
1985 to 1993. Bond rating information was limited for the independent producers and LDC's. For more information on data sources and calculations
on measures of financial performance, refer to Appendix C.
Source: Energy Information Administration, Office of Oil and Gas: derived from Standard and Poor's Compustat Services, Inc., "Compustat”

database, April 1994.
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database, April 1994.
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e Profitability oil and gasprice collapses werait with severe financial
problems. Their average bond ratings were hovering above
e Market perception. substandardillt®91. The bankruptcy filing of Columbia Gas
Systems brought the aege bond rating to substandard levels.
Improvement in Managing Debt
In 1993 a slight increase in bond ratings occurred, as creditors
Bond mtings provide a sense of how the credit communityperceived ashift of risk away fromthe pipeline company
perceives dirm's debt management effectiveness (Figure 32).segment toward the LDC segment. Historically,stark
For example, companies with a high percentage of debt relativeontrast to the pipeline industry, LDC's have been insulated
to total invested capital atgpically viewed aseing risky. from any major risks. Operating under regulated rates in
Additionally, firms with low interest-coverage ratios also are noncompetitive environments has enaltfedl DC's to maintain
perceived adversely by potential creditors. Poor credit ratingsolid investment grade ratings.
result in high capital costs becaaseditors expect a higher risk

premium. Most Segments Experience Higher Profits
The major producers, throughout thegaccess era, have been The major producers, with diversified operations, were able to
viewed the most favorably by creditors. Their average bond earn substantial returns, even in times of economic decline, and

ratings have generally been high quality, except in 1987 when have consistently outperfo&84t 508. Yetthe returns

the average rating slipped to investment grade. This is of major producesdigitiselower in1993than in1985,

primarily because major producers, in addition to having while the profitability of the other segments was higher (Figure
substantial assets that can be used as collateral, are al88).Independent producers arery vulnerable to changes in
internationally diversified. In contrast, the independent gas prices, as represented by the losses incipriegsvhen
producers' financial success is more directly linked to gas prices.

For this reason, bond ratings for thdependents have declined

to substandard levels as a result of the price collapk@86.

Like the independents, pipeline companies operating during the

Figure 32. Average S&P Bond Ratings
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LDC=Local distribution company. S&P=Standard and Poor's.

Note: Bond rating information was limited for the LDC's and independent producers (see Appendix C).

Source: Energy Information Administration, Office of Oil and Gas: derived from Standard and Poor's Compustat Services, Inc., "Compustat"
database, April 1994.
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Figure 33. Rates of Return Figure 34. Average Market/Book (M/B) Value
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Source: Energy Information Administration, Office of Oil and Gas: Source: Energy Information Administration, Office of Oil and Gas:
derived from Standard and Poor's Compustat Services, Inc., "Compustat" derived from Standard and Poor's Compustat Services, Inc., "Compustat”
database, April 1994. database, April 1994.
began to decline ih985.Although the rate of returior this
segment was higher 1993than in1985, acertain degree of ; ;
gment was higher I 5 a 9 Financial Performance of
vulnerability to weakening energy prices is
still apparent. The profitability of the pipeline companies was the Ind ustry Segments
less stable than that of the LDGlisinly because LDC's have
been insulateffom competitionwhereas pipeline companies
have operated in competitive environments but within thePrOducers
constraints of regulation. Both segments showed greater
profitability in 1993 than in 1985. The financial performance of the producers was measured for a
sample of large, internationally diversified, oil and gas
Market Perceptions of the Segments companies (majors) and independent producers (see box,

p. 105). Inthe United States, the independent producers
The market/ book (M/B) value ratiwovides some indication of ~account for —approximately 6percent of domestic gas
how investors perceive thiadustry segments over time. In Production and hold over 66 percent of domestic gas reserves.
1985,LDC's had the highest M/B value ratio, in part, because
they were largely insulated from the consequences of falling oiExtensive restructuring of operations hieft many gas
and gas prices (Figure 34). The majority of costs resulting fronProducers in bettefinancial shape thathey have beerfor a
take-or-pay settlements were ultimately either passed on to tHeumber of years. Balance sheets have improved as producers

Captive consumers or absorbed by produm pipe”ne pald down debt, lowered costs, afulind reserves more
companies. efficiently. Lower debt results in lower interest payments, which,

together with reduced costs, contributes to higher net revenues.
The M/B value ratiofor all segments of the industry are From 1985 to 1992ong-term debt declinefiom 32 to 29
substantially higher than in 1985. It appears that investors haveercent of invested capital for major producers. Between 1982
been somewhat bullish on the producer segment recently, bo@nd 1992, finding costs were slashedpétcent andeserves
majors and independents. It is interesting to note that th@dded per exploratory gas well completion increased more than
interstate pipelineompany segment now has a slightly higher threefold.
M/B value ratio than th&é DC segmentperhapsreflecting
investors' perceptions of tihift in riskaway frompipeline ~ Natural gas, which until theid-1980'shad been a secondary

companies toward LDC's. Also, note that no segment has &€l for manyproducers, isiow of primary importance. Gas
higher M/B value than the S&P 500. consumption is expected to rise as new markets and uses for
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Financial Performance Indicators for the Producer Segment

The producer segment of the natural igdsistry comprises both large, internationally diversified oil and gas compani¢s and
domestic independent producers. The measures of financial performance beldwwhosthgroups have fared in the past
decade. Gas priceave a greater effect on independent producers, as a group, than on the majors, because major producers can

frequentlyrecoup losses on the production end of their busfrassprofits made in refining, petrochemicals, and marke
Also, the majors earn income from overseas assets, which further cushions the impact of volatility in domestic gas
result, the majors generally outperformed the S&P 500, while the independents significantly underperformed this stq

In the wake of the 1986 oil price collapse, a wave of restructuring and downsizing boosted the profitability of the majo
same time, higher earnings from petrochemicals, refining, and marketing helped offset lower earnings from oil and gas |
As a result, the majors managed to keep their Enmg-tiebt as a percentage of invested capital at around 30 percent, as if
by their relatively high interest-coverage ratio. The ability to pay off outstanding debt, coupled with their relatively hig
return, earned them an AA rating in the bond etatk contrast, the independents, which are almost wholly dependent on

gas production for revenues, suffd through several years of low or negative rates of return. Those independents that d
bankrupt in this time period incurred increasing debt, climbing to over 73 percent of invested capital in 1988. Conseq
independents have had more difficulty paying their debt obligations, indicated by a low times interest earned ratio, and
unable to shake a substandard bond rating.

Both the independents and majorsrames being more favorably viewed by investors as the market/book value ratios
groups continue to rise. Further, the 38-percent jump in price/earnings ratio for the independents from 1992 to 1993
signal that investors expect better times for this group, even themnghgs were down. Return on equity rose 52 percent bet
1992 and 1993 for the majors and fell 39 percent for the independents.

Producer

Segment Financial Performance Measures 1985 1986 1987 1988 1989 1990 1991 1992 1993

Majors Average Adjusted Stock Price 28.24 34.82 37.01 4164 51.79 49.20 50.01 48,50 57.50
S&P Bond Rating AA- A+ A AA- AA AA AA AA AA
LT Debt as a % of Invested Capital 32.06 3151 2833 3054 3035 27.76 29.19 30.10 28.85
Times Interest Earned Ratio 5.09 341 3.76 4.42 4.32 5.07 4.04 3.93 4.80
Rate of Return on Common Equity (%) 14.30 10.34 10.64 17.67 1856 17.78 12.54 9.05 13.74
Price/Earnings Ratio 7.35 10.47 11.69 9.11 10.65 9.98 15.15 15.14 16.40
Market/Book Value Ratio 1.18 131 1.69 1.65 1.99 1.92 2.01 2.07 2.38

Independents  Average Adjusted Stock Price 14.66 1452 1233 1284 1734 15.14 12.01 1193 14.53
S&P Bond Rating A- BBB+ BBB BBB- BBB- BBB- BBB- BB+ BB+
LT Debt as a % of Invested Capital 47.39 59.03 61.13 73.47 68.00 63.00 55.87 53.93 52.21
Times Interest Earned Ratio 0.36 -0.56 0.52 0.91 1.59 1.46 121 1.46 1.23
Rate of Return on Common Equity (%) -10.39 -15.08 -7.85 -1.69 6.51 1.93 -1.17 1.99 1.21
Price/Earnings Ratio 6.78 22.07 1570 1796 16.45 23.75 31.28 2150 29.61
Market/Book Value Ratio 1.23 1.45 1.96 1.84 2.32 2.63 2.05 1.85 2.18

LT = Long term. S&P = Standard & Poor's.

Note: Annual stock prices reflect the average adjusted price for December. Bond rating information was limited for the independent producers.
See Appendix C for more information.

Source: Energy Information Administration, Office of Oil and Gas: derived from Standard and Poor's Compustat Services, Inc., "Compustat"
database, April 1994.
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gas are developed. In keeping with its growing importancefFigure 35. Estimated Gross Revenues from
natural gas now accounts for thergest share of many Lower 48 States Oil and Gas
producers' gross production revenues. The Independent Production
Petroleum Association of America reports that 70 percent of its 160
members' income comes from natural gas produ€tion. 1
140 - — - GrossOil Revenue
Between 1978 and 1985, revenuesfrom gas production 1 I\
averaged about 38 percent of total revenues earned from oil and 120
gas production combined. Gas revenues peak®gBdtillion |
(in 1993dollars) in1982,and then fell 2ercent between 1007
1985 and1986, while oil revenues plummeted 4#rcent |
during the same period. Gas production revenues exceeded
production regnues for the first time ever in 1993 (Figure 35),
accounting for 5ercent 01$38 billion of total oil and gas
industry production revenues.

Gross Gas Revenue

= 804

60

Billion 195g.DoIIars
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Some of the increased gas revenue share is because of the larger
relative fall in oil prices sincel986. However, rising gas
production accompanied logcreasing oil production accounts

for much of the increase. Gas production climbed more than 14 1976 1978 1980 1982 1984 1986 1988 1990 1992

percent betweeh986and1993,from 17.5quadrillion Btu to
20 quadrillion Btu. During the same period, oil production in ~ Note: Nominal dollar values were converted to 1993 dollars using

the lower 48 States fell 23 percent, from 14.4 quadrillion Btu to imSP"C“ gross domlesfﬁc P"i_"“cxée"_at_otrs-r Office of O and G
111 quadrllhon Btu (Flgure 36) ource: energy Information ministration, ICe O Ian as.

Higher gas prices, increased efficiency, lower costs, and rising

production all contributed to improvements in producer Figure 36. Lower 48 States Oil and Gas
revenues frommatural gas production 993 (Table 13). In Production

addition, the financial performance of gasducers has been 25 —
affected by influences as diverse as "unconventional gas" tax
credits and changes in pipeline transportation rates. However,
changes in wellhead pricesually have the most pronounced ---- =

. . . 20 N .
and immediate impact on producers' revenues. A PR

Higher Gas Prices Spur Drilling L s
m
The dramatic rise in wellhead prices that started in the seconé
quarter of 1992 and continued into 1993 provided a significantc“é
financial benefit to gas producers. Wellhead gas prices more™
than doubled between February and Septertbéf. The
resulting increase in production revenues and profits allowed
producers to finance a flurry of drilling activity toward the end 57
of 1992that continued intd993.Also contributing to higher
drilling was the beliehmong many producers that prices would

10 1

= = = Gas Production

Qil Production

remain strong as U.S. productie@pacity began to tighten. In O T 71 T T T T T T T T T 1
1993, the average estimated wellhead pricebloB9 1976 1978 1980 1982 1984 1986 1988 1990 1992
represented a 14-percent increase tiveraverage wellhead
price of 1992.

Note: Gas production is marketed (wet) production converted to

Btu.
Source: Energy Information Administration, Office of Oil and
Gas.
"Bob Tippee, "IPAA Chairman Sees E&P as Creative Side of Busi@iks,"
and Gas Journa{November 1, 1993), p. 41.
106 Natural Gas 1994: Issues and Trends

Energy Information Administration



Table 13. Factors Influencing the Financial Performance of Producers

Factor Description

Higher Gas Prices Higher wellhead prices for much of 1993 was the leading factor contributing to increased
revenues, profits, and driling by gas producers. Gas prices rose 14 percent during 1993.
This represents the largest increase in wellhead prices since 1982. However, the steep
decline in oil prices in the fall of 1993 made fuel substitutes for gas such as low-sulfur
residual oil more attractive to end users with dual-firing capabilities. This price competition,
in turn, forced gas producers to lower prices in the latter part of 1993, which slowed
revenue growth in what otherwise was a good financial year.

Repeal of Section 29 Driling of new unconventional gas wells slowed substantially in 1993. Current producers
"Unconventional Gas" Tax of unconventional gas from wells drilled before the tax credits expired will see tax benefits
Credits into the next century.

FERC Order 636 Unbundling and adoption of straight fixed-variable (SFV) rate design should lead to higher

netback prices. Mandatory unbundling formally separated the sale of gas from the
transportation of gas. Also, widespread introduction of SFV rate design permitted all
producers to compete on a level playing field.

Long-term Contracts Long-term contracts between producers and end users, once in decline, became more
prevalent last year. This may stabilize producers' revenues and increase the assurance
they need in planning exploration and development activity and securing future supplies.
Volatility in revenue streams, however, has not been completely eliminated because many
long-term contracts now are indexed to changes in an average fuel price (e.g., the spot
price at the Henry Hub) or a basket of fuel prices. Hence, while producers may be more
certain about the future firm demand for their gas, they still do not know what future
revenue streams this demand will generate. Adding to this uncertainty, the displacement
of spot gas purchases by longer term contracts could mean that long-term contracts will
be increasingly indexed to spot gas that is traded in a thinner, less liquid, and perhaps
more volatile market.

Alternative Minimum Tax Repeal of the AMT for certain classes of smaller independent producers has had a
(AMT) positive impact on their balance sheets. The Energy Policy Act of 1992 liberalized AMT
calculations for independent producers, making it easier for them to attract capital.

State Tax Credits Texas passed a number of tax incentives in 1993 to provide help to the ailing oil and gas
industry. The New Oil and Gas Field Discovery Act grants a severance tax credit to
producers in new areas. The Inactive Well Incentive Act provides a 10-year severance tax
exemption on oil and gas produced from wells returned to service after 3 years or more

of inactivity.
Environmental Environmental regulations in recent years have had amixed financial impact on
Regulations producers. On the one hand, drilling moratoria in Federal wetlands, the Eastern Gulf of

Mexico, and the Atlantic Seaboard continue to limit drilling options. Also, more stringent
regulation covering wellsite waste has increased overall drilling and operating costs. Yet,
a host of recent environmental initiatives favor the increased use of natural gas, which
should improve the earnings outlook of the producers.

Source: Energy Information Administration, Office of Oil and Gas.
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Finding rates and finding costs have improved significantly for The effect of these credits on income has been and will continue
domestic gas producers since tbarly 1980's and they to be substantial for some companies. For example, in its 1992
contributed to improved profitability ih993. Between 1982 annual report, Enron Corporation states that it drilled

and 1992, reservesldedperexploratory gas well completed approximately 500 tight sand gas wells in 1992 compared with
increased more than threefold, from 6.7 billion cubic feet (Bcf)170 in 991.The credit contributefi42.5million to Enron's

to 21.3 Bcf. At the same time, finding costs (in 1991 dollars) fell1992 income, compared witB16.9 million in 1991. Enron

from $0.51 to $0.13 per thousarubic feet of gas discoveréd. earrggb million in 1993from thecredit. Tight gas sands
The lower costs translate into higher net revenues earned taccounted for approximately 95 pent of Enron's 1992 reserve
producers. adtibns. Although producersan no longer claim a Federal tax
credit on production fromanconventional gas wells drilled after
Responding to higher wellhead pricesany producers 1992, they can still capture benefits from various State drilling
increased production ih993.Some of this production came incentives. For example, Texas offers as&tatance tax
from wells that had been shut down éarly 1992, when exmption for productionfrom high-costgas wells drilled

producerscould not cover operating costs. Responding to through the latter part of 1996.

competition following pipeline company deregulation and

increased demandrom end users, producers increased Supplying Gas Under Order 636

production from16.1 trillion cubic feet (Tcf) t018.3 Tcf

between 1986 and 1993. The implementation of Orde836 had several significant
impacts on the natural gas supply industry. The unbundling of

To some extent, a cap exists on the degree to which prices camles and transportation servicd @3improved producers'

rise before dual-fired users switch to alternatfiingds, such as  access to storagend transportation rights. As a result, some

low-sulphur residual oil. Toward the end D993, lower producers begaoffering high-deliverabilityservice or swing

residual oil prices placed downward pressure on gas prices. kservice to customers with unusual load requirements. Meeting

the third quarter of 1993he price of low-sulfur residual oil the needs of these customers could be an important source of

delivered to electric utilities fell.3 percent from the price in the new revenues for producers in the future.

second quarter, averagi?.61 permillion Btu (MMBtu).

During the same period, the price of natural gas delivered t¢urthermore, as pipeline companies eliminated their bundled

electric utilities slid4.5 percentirom $2.65 to $2.53 per sales services, many former pipeline company sales customers

MMBtu. began direct contract negotiations with producers. In some
cases, contracts with pipeline companies were renegotiated and

Repeal of the Section 29 "Unconventional Gas" assigned to these customers. Further, in contrast to the previous

Tax Credit preferencdor spot gas purchases, many more shippers signed

mid- and long-term contracts with producers. Even though the
In 1993, producers earned additional revenues from tax credigrice of gas inmany of these contracts was indexed and
for unconventional gas. This credit allows producers to deductherefore subject to futunerice variations, the trend toward
95.3cents pemillion Btu of coalbed methane production and longer term contracts may help provid@are consistent stream
51.7 cents pemillion Btu of tight sands gas production from of revenues that can be used ftod exploration and
their income taxes. To qualifgroducers had to begin drilling development activities.
all wells before a January 1, 1993 deadline. The credit may be
claimed on productiofrom these wells until December 31, Producersstand to gain substantial benefitsm thestraight
2002. fixed-variable (SFV) rate design being implemented by pipeline
companies as a result of Order 636. 3&\ers the usage or
Gas producers will see a positive impact on their tagls volumetric chargefor interruptible transportation service
from Section 29 tax credits during the néew years, after because the fixecbsts associated with return on equity and
which the benefits will declin€. Because of the record numberelated taxes shift into the reservation fee.
of unconventional gas wells drilled in the fifielv months of
1992 and the lag between drilling and the connection of a well
to a pipeline, some of these wells were brought on line in 1993
and 1994. Also, unlike anventonal gas well, production from
a coalbed methane well takes a number of years to reach its
peak.

"Energy Information Administratio?Natural Gas 1992: Issues and Trends
DOE/EIA-0560(92) (Washington, DC, March 1993), p. 42.

"“To qualify for Section 29 credits, producers had to drill either a "tight
sands" gas well or a coalbed methane well before January 1, 1993.
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Customers whduy gas on a marginal cost basitl be Figure 37. Marketer Share of Total Deliveries
attracted to the lower prices associateith interruptible 50
transportation service. In addition, competition within the gas
industry should increase because the price distortions inherent

in modified fixed-variabldMFV) commoditycharges will no 40 1
longer exist?

30 1

Marketers

Percent

The development of open-access transportation service in the 20
mid-1980's created opportunitiée companies to sell gas,

often rebundled with ietruptible transportation, at unregulated

prices that were lower than the prices paid by pipeline company 10
customers for regulated sales service. Gas marketing companies
evolved to provide this new service. Since the start of open
access, marketers have become an increasingly important link ¢
in the gas supply chain. The marketers' share of total deliveries 1987 1988 1989 1990 1991 1992 1993
(transportation and sales) increased from just a few percentage

points in 1984 to 43 percent in 1992 (Figure 37). As recently as Note: 1993 based on the first 6 months of the year. _
mid-year 1993, marketers share n tolal cariage was 49 _, SIS, e N Ces Foeine fesocaion of Anerca
percent® The trend toward increased rebundling has continued”

under FERC Order 636.

he rebundling of supply and transportation capacity, which

egan withOrder 436 has mushroomed into an environment

While manyLDC's and endisersmaywish to purchase these where firms must offer many services to remain competitive. In
gﬂs environment, many marketers have consolidated in order to

services on their own, others are clearly using marketers t ) it hil ller f h Cof
repackage these services, mimicking the former pipeline sald§Mmain competive, while many smaller lirms nhave gone out o
usiness. Natural gas marketers continue to mature as a

service. Creating different value-added combinations of suppl

and transportation service has led to increased revenues aﬁ@g]mgng Tr;e evg;lluc';lon andd financial vrgll-bemg Of;hls ste grr;)glqt
profits for marketers under industry restructuring. orthe Industry will depend on Several ISsues, such as Its abiiity
to capitalize on new business opportunities, market hubs, and

storage access, and to maintain creditworthiness (Table 14).

supply aggregation, supply procurement, balancing, capacit

Marketers are now offering a wider array of services, includingg
reservation, storage facilities, and risk management service

It should be noted that reporting financial statisfas the
marketers iglifficult becausdhey areusually privately held
companies andmay besubsidiaries of larger parent
corporations. There are no formal government financial surveys

MFV rate design can distort prices paid by customers purchasingt0 which these companies must respond. As a result, the
transportation or sales service on pipeline systems with assets of varying ages. . ’

The commodity charges levied by pipeline companies under MFV are afunctior‘l':'valu‘eltlon of the financial performance of this segment is
of the age of the assets comprising the system. For example, a customer ofjualitative and based more on amatinformation than for the
pipeline company with largely depreciated assets may pay considerably less fejther segments.

gas transportation than another customer shipping gas on a pipeline system with

relatively new, undepreciated assets. Pipalyrsteems with fewer depreciated . i . i

assets have higher rate bases. Because rate of return is earned against the @@nsolidation Trends Continue in 1993

base,all otherthings remaining equatke larger theate basethe larger the

return will be assuming a constant cost of capital. Under MFV, the commaodity; . .
charge includes variabt®sts, theeturn on equity, and related taxes; under For the gas marketing industry993 was another year of

SFV the commodity charge is strictly a function of variable costs. For a detaileccONnsolidation, with increased mergers and acquisitions, and
discussion of price distortions relating to MFdte design, see: Energy  more bankruptcy filinggTable 15). Marketermerged with

Information AdministrationNatural Gas 1992: Issues and Tren@E/EIA- ; ; f
! ) other marketers as well as with producers. Meanwhile, credit
0560(92) (Washington, DC, March 1993), Chapter 4. P !

Mnterstate Natural Gas Pipeline Association of AmeGeariage Through  difficulties, Whi_Ch haV? plagued the industry in the past, forced
the First Half of 1993Report No. 93-4 (December 1993), Table A-1. more companies to file for Chapter 11 protection in
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Table 14. Factors Influencing the Financial Performance of Natural Gas Marketers

Factor Description

Rebundling New business opportunities exist for marketers to rebundle services such as supply,
gathering, balancing, storage, and transportation to meet the needs of their
customers. Smaller local distribution companies (LDC's) and some industrial end
users may be more inclined to use rebundled services offered by marketers because
of a lack of broad expertise.

Industry Consolidation In an effort to stave off fierce competitionand stringent credit requirements,
marketing industry consolidation continued in 1993. Order 636 will produce more
opportunities for marketers overall, but growing competition may lead to the
development of fewer, but larger firms.

Credit Availability Credit requirements for marketers have become increasingly stringent. Marketers
are required to provide proof of financial security before receiving a line of credit to
purchase gas from producers. Because marketers serve as the intermediary
between a buyer and seller of gas (or capacity), they need credit to serve as
collateral in case one of the parties to the transaction withdraws.

Risk Management Services Effective use of price risk management techniques is an important way for
marketers to gain a comparative advantage over their competitors by providing lower
cost gas and limiting the price exposure of their customers. Furthermore, providing
price risk management services may become an increasingly important source of
revenue for marketers. These tools fall into two main categories: New York
Mercantile Exchange traded tools (i.e., natural gas futures contracts and natural gas
options contracts) and off-exchange financial instruments (i.e., forward contracts,
natural gas swaps, and natural gas options).?

Market Hubs Market hubs pose two major financial advantages for marketers. First, marketers
can develop and manage market hubs. Second, market hubs let marketers have
greater access to markets and reach more customers.

Storage Services Selling unbundled storage capacity rights gives marketers new opportunities to earn
revenues. Also, buying storage capacity rights allows marketers to balance flows
internally, enabling them to offer higher quality services.

&Financial Instruments Help Producers Hedge Gas Deals in Volatile Market," Oil and Gas Journal, November 1, 1993.
Source: Energy Information Administration, Office of Oil and Gas.

1993. The past year showed that Order 636 will produce more markets enable marketers to increase market share. Last, som

opportunitiesfor marketers overall, but growing competition marketers consolidated with other companies to strengthen their

may lead to the development of fewer, larger firms. financial position. By merging with larger, more established
firms, some smaller or mid-sized marketers wabde to

There are several reasons why so many mergers and acquisitions eliminate concerns about their credit risk.

involving marketers toolplace in 1993.First, marketers

purchased or teamed with other firms to diversify the mix of Marketers Must Meet Tougher Credit Standards

services they offer. Asnargins for reselling gas decline,

marketers have to find new ways to expand the services they c&@ome marketers were forced out of business because they were

offer. Rather than creating new, in-house divisions, someunable to meet stringent credit requireméhts. While

marketers have purchased or teamed with other firms that can

strategically help extend their service options. Second, alliances

with producers became more common agketers sought more

secure supplies of gas and producers sought greater marketing

eXpert'S?- Third, mergingith other firms allowed marketing . "David Givens, "Credit Crunch: Banks Take a Close Look at the Marketing
companies to reach more customers. Wider geographicausiness in the Wake of Bankruptcigsgdtural Gas Summer 1993, pp. 48-49.
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Table 15. Recent Examples of Marketing Industry Consolidation

Companies Dates Reasons
Enron Gas Services acquires | September 20, 1992 Access Energy lacked additional resources for supply and risk
Access Energy management divisions and Enron wanted to expand its presence in the

end-user market.

Tenneco acquires Entrade January 5, 1993 Tenneco wanted to acquire a national marketer that possessed strong
alliances with natural gas producers. Entrade wanted access to
Tenneco's diversified risk and supply management services.

Santa Fe acquires 40 percent | August 2, 1993 For Hadson, the relationship granted greater supply security to support
of Hadson long-term contracts and improved relationships with producers. For
Santa Fe, the agreement has enhanced their marketing division and risk
management services.

CMS Gas Marketing forms | September 13, 1993 Fellon-McCord Associates wanted to increase market share in the east-
joint venture with Fellon- central United States.
McCord Associates

GasMark bankruptcy July 2, 1993 GasMark was unable to meet a $1 million margin call resulting from an
expiring futures contract.

Sunrise Balancing Group and | October 18, 1993 Sunrise Balancing Group operates business functions such as
Pentzer Gas Trading form joint arranging purchases and sales, managing transportation, nominations,
venture balancing and dispatching, and accounting. Pentzer Gas takes title to

the gas and holds the sales contracts.

Source: Pasha Publications, Inc., Gas Daily, various issues.

credit availabilitymayaffect anyindustry, it is the lifeblood of ilvin some cases provide rigkanagement products separately

gas marketing firms. This stenfiom the uniquerole the without arranging the complete supply and transportation

marketerdulfill in the gas supply chain: they frequently act as transaction for a client. Increasingly, marketing companies are

the intermediary between a buyer and seller of gas or capacittaffing risk management divisions primarily to protect

and need credit to serve as collateral in case one of the parties themselves against substantial losseswvin daidjr

to the transaction defaults. To get credibtnymarketers now transactions with clients, as well as to aftmwgreater

have to disclose more detailed financial information to flexibility in pricing of their seffices.

producers or lenders than they did previously. Exceptions may

be made for marketers with good payment records. Risk management techniques have already had important
financial consequencédar marketers. First, the use of natural

Marketers not considered creditworthy by a producer will not gas financial instruments has grown paféstjfaity part

receive supplies. Credit is less of an issuenarketingirms because gas prices have been quite volatile the past several

owned by majoproducers or pipeline companies backed by years. Marketers are the biggest players in this market. For

asset-rich balance sheets. This provides their marketing

subsidiaries with equity support to expand volume of throughput

by using varied financing tools. By teaming with producers and

pipeline companies, marketers were able to increase collateral

backing of contracts with their suppliers and limit their exposure

to credit risk in 1993.

Managing Financial Risk
"Telephone conversation with Douglas Sato, IGI Resources, Inc. (January
Sophisticated risk management tools, such as futures, optiong®, 1994)-
g ch 9 3 k' ’ hp . ' ™At the close of 1993, the market for energy derivatives was estimated to be
and swaps (see ) apFer uDW ma_r eters .tO manage thelr yorth more tha$60 billion. Bloomberg Natural Gas Repoiol. 3, No. 2
own, as well as their clients', financial or price risk. Marketers(January 17, 1994).
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example, in1993 marketers comprised 60 percent of the |nterstate Natural Gas pipe"ne
positions in the futures market and 34 percent of positions i

the options markéf. Second, marketers can reduce the overZﬁompanIeS

cost of acquiring and selling gas in today's mabnkeguse of

their knowledge of current activities in both the financial and The restructuring of pipelineompanyservices under Order
physical markets and their expertise in engaging in botf$36, aswas the case und@rder 436,will likely have a
markets. Margins on rese”ing gas have become thin because @\pbstantial financial impaCt on the interstate pipeline indUStry.
competition; the use and creation of financial tools effectivelyFor pipeline companies, the open-access era has resulted in
enables marketers to differentiate their services, gain mor8arsh financial realitysee box, p113). As of December 31,
market share, boost their revenues, and increase profits. THe293,pipeline companies habsorbedearly$3.6billion of
financial downside is that using risk management techniques caike-or-pay settlement costs. These take-or-pay costs, in part,
result in substantial losses as well as gains. In 1993, a marketirigsulted in the bankruptcy of two major systems (Columbia Gas

company named GasMark could not cover System and United Gas Pipe Line). To endure this evolutionary
a $1 million magin call for a futures contract and consequently Period, many pipeline companies consolidated and incorporated
went out of business. severalefficiency improvement measures (e.g., streamlined

labor force and new information systems).
Marketers Play Larger Role in Development of _ . . .
Market Hubs Several aspects of Ordeés6 directly influence the financial
risks and rewards that pipeline companies will face (Table 16).
The increased development of market hubs and pooling centefdthough the transition costs associated with this regulation
gives marketers greater access to transportatiosupplies, ~ have been estimated by the General Accounting Office at almost
enabling them to meet end-use demand in more divers@4-8 billion, this should natpose significant financial risks on
geographical locations. Market hubs connect pipelines, storagh'® Pipeline companies because it is expected that FERC will
facilities, and reserves, and also offer such services as parking!|oW the recovery of the majority of these costs.
wheeling, and balancing that previously would have been ) o ) o
inaccessible (Chapter 2). Bgffering new hutservices and In 1993, the interstate pipeline companies saw significant

reaching more customers, marketers willabte to increase  9"OWth in income. Net salefr thepipeline companies
their revenues and profits significantly. (included in the sample) increased to $39 billion, a 13-percent

increase from the level in 1992. This increase corresponds with

In 1993, many marketers were active in the development of @ trénd toward higher throughput. Frob991 to 1992,
market hubs. Large marketers, like Natural Gas Clearinghousiiroughput rose by 8 percerigllowed by an estimated 5-
(NGC), have been financing the construction of hubs. Foercentincrease from mid-year 1992 to mid-year £993. Asa
example, Equitable Resources, Inc. recently acquired théesult, net income in 1993 was almost $1.7 billion, a 95-percent
Louisiana Intrastate Gas pipelisgstem (LIG). The company Mmprovement from that in 1992.

plans to extendlIG 12 miles to the HennHub (the largest ] ]

market hub in the United States) and to integrate its growing! € Switch to SFV Rate Design

Gulf Coast reserves and production into the LIG system. It will

hook upnonaffiliated production to increase throughput and Under the modified fixed-variable (MFV) rate design, a pipeline
expand production, which will result in interconnections with COmpany's return on equity and related taxes vezrevered
several major markets. Marketevho possess sophisticated through acommodity (usage) charge, which was based on
information technologgystems to track gas and to use hubs arecustomer throughplvels. However, under the straight fixed-
well positioned to service end users and LDC's efficiéhtly. ~ variable (SFV) rate design, these costs are

®New York Mercantile Exchange.

BSteven ParldFirst Boston Equity Resear¢Beptember 27, 1993), p. 2. & Interstate Natural Gas Pipeline Association of A@emige Through
®Gas Market Listene{September 7, 1993), p. 4. the First Half of 1993Report 93-4 (December 1993), Table A-2.
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Financial Performance Indicators for the Interstate Pipeline Segment

The interstate pipeline industry has generally experieimaalcial difficulties since open access, mainly because of the oil and gas
collapses of 1986 anthke-or-payliabilities. For instancefrom 1985 to 1986 achieved rates of return fadver 160 percent.
Additionally, the amount ofebt as a percent of invested capital increased, while the ability to cover interest payments, as mea

price

sured by

the times interest earned (TIE) ratio, became extremely low. The increased market/book value ratio reflects a reduction in tota] commo

equity at this time, caused by reduced retained earnings/&y losses ohigh-priced contracts. Froa®87 to 1990, theipeline

industry gained experience operatingemthe open access environment, began reforming high-priced contracts, and started to
moretransportation-only services, although sales servicestitha major source of revenue. In this period, pipeline companies
improved financial performance, as the amount of debt remained relatively stable and achieved rates of return increased. Thig
performance encouraged creditors and investors, as bond ratings were raised and market valuation increased. For instance
to 1989, an 1®ercent increase in market/book value occurred as rates of return increased to their highest level since open g
instituted.

However, in 1991 conditions for the interstate pipeline segment bedetetmrate somewhat as Columbia Gas System filed for Cha
11 bankruptcy protection. WitBolumbia included in theample, bond ratings dropped to substandard levels, witng drop in
interestcoverageandachieved rates of return. Without Columbia in shenplethe changes were not as drastit, conditions did
worsen. In 1991, this resulted, in part, from a warmer-than-normal winter and an economic recession. Eventually, average bo
for the segment, even excluding Columbia, fell to substandard levels by 1992. In 1993, with the implementation of Order 636,
indicators point to improved performance. Debt levels are down, and interest coverage is at its highest point since the start of of
Achieved rates of return are also at their highest level in 8 years, as more companies have begun to use SFV rate design. Retu

flevelop
aw
improve
from 1¢

ccess w

pter

nd rating
financial
en acce
fn on eq

for pipeline companies increased more than 70 percent between 1992 and 1993. The market is responding, with a 22-percept increa
in the market/book value ratio. The dramatic increaiesiprice/earnings ratio from 1992 to 1993 shows investors believe that pipg¢line

company finances will further improve.

Pipeline

Segment __ Financial Performance Measures 1985 1986 1987 1988 1989 1990 1991 1992 1993

w/Columbia  Average Adjusted Stock Price 19.68 1997 1796 2052 27.84 2376 20.10 2349 26.26
S&P Bond Rating BBB- BBB- BBB- BBB BBB BBB BBB- BB+ BB+
LT Debt as a % of Invested Capital 5335 57.20 5292 5229 5299 5324 5591 5461 50.39
Times Interest Earned Ratio 1.89 0.83 1.75 144 1.79 1.65 1.00 1.74 2.33
Rate of Return on Common Equity (%) 6.32 -3.93 7.97 6.18 8.63 7.47 1.01 6.23 10.97
Price/Earnings Ratio 1094 13.00 12.04 1342 1466 16.00 17.36 13.18 16.57
Market/Book Value Ratio 111 1.30 131 1.28 151 1.55 1.52 1.53 1.86

w/o Columbia Average Adjusted Stock Price 1857 1835 16.61 19.61 26,58 2234 2025 2370 2641
S&P Bond Rating BBB BBB- BBB- BBB BBB BBB BBB BBB- BBB-
LT Debt as a % Invested Capital 53.54 5841 53.69 53.00 54.02 5411 57.74 56.44 52.32
Times Interest Earned Ratio 2.06 0.71 1.73 1.39 1.76 1.63 1.56 1.66 2.25
Rate of Return on Common Equity (%) 8.05 -5.49 8.07 5.95 8.58 7.67 6.95 6.36 10.84
Price/Earnings Ratio 1094 1199 1126 1338 1481 1538 17.36 12,95 17.47
Market/Book Value Ratio 1.13 1.32 1.30 131 1.55 1.58 1.52 1.59 1.94

LT = Long-term. S&P = Standard & Poor's.

Source: Energy Information Administration, Office of Oil and Gas: derived from Standard and Poor's Compustat Services, Inc.,
"Compustat" database, April 1994.
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Table 16. Factors Influencing the Financial Performance of Interstate Pipeline Companies

Factor

Description

The Switch to SFV
Rate Design

The use of straight fixed-variable (SFV) rate design allows for the recovery of a pipeline company's return on equity and
related taxes, regardless of throughput. This guaranteed recovery should reduce pipeline companies' financial risk in the
short run. In the longer run, however, pipeline companies must ensure that their rates are competitively priced in order
to maintain market share.

Capacity Release

The introduction of a secondary market for released capacity is expected to compete with pipeline companies' interruptible
service. Pipeline companies may face increased risks in recovering costs if their interruptible service can no longer be
actively marketed. However, pipeline companies may also be able to attract new customers into long-term contracts if they
can demonstrate a viable secondary market for unneeded capacity.

Unbundling and the
Elimination of Cross-
Subsidies

Pipeline companies will no longer bear the risk of contracting for gas supplies. Additionally, pipeline companies that have
become more efficient and can competitively price their services may gain market share in the post-636 environment
where shippers can see the true costs of obtaining different services. However, those companies that had previously
cross-subsidized inefficient parts of their sales service may lose market share if they are unable to adapt to this new
environment.

Creation of
Marketing Affiliates
and New Services

To comply with Order 636's unbundling requirements, many pipeline companies created new marketing affiliates in 1993
to offer both unregulated gas supply and transportation service. Also, a number of new services are being offered by
pipeline companies to increase revenues (see Chapter 2).

Recovery of
Transition Costs

Transition costs differ from take-or-pay settlement costs because the Federal Energy Regulatory Commission (FERC)
provides for the pipeline companies' recovery of all "prudently incurred" costs related to restructuring. While this may
boost lender confidence in pipeline companies, uncertainty remains in FERC's determination of prudence.

Overcapacity

Excess capacity in some markets has forced pipeline companies to discount their transportation services substantially.

Creating New Market
Hubs

Market hubs may promote increased gas use through more efficient use of the national pipeline grid. Development of
market hubs may allow pipeline companies to provide transportation services to more end users.

Adoption of New
Technologies

The increased use of real-time metering devices will become necessary on pipeline systems to maintain operational
control, as transactions become more complex and pipeline companies no longer hold title to the gas on their systems.
Additionally, as companies look to attract customers for long-term contracts, their future market share may depend on
the accessibility and user-friendliness of their electronic bulletin boards (EBB's). Pipeline companies that provide timely
and accurate customer-specific flow data may increase their market share.

Take-or-Pay
Settlement Costs

Almost a decade after the oil and gas price collapses caught pipeline companies locked into high-priced contracts with
take-or-pay clauses, some fallout still remains. Outstanding take-or-pay settlement costs continue to decline. However,
most of what remains should be passed through to LDC's and, ultimately, to ratepayers. Columbia Gas Transmission
remains under Chapter 11 protection from its creditors because it has not paid back its outstanding take-or-pay settlement
costs. FERC has estimated that the pipeline industry has directly absorbed almost $3.6 billion of the $10 billion worth of
take-or-pay costs incurred as of June 30, 1992.

Rolled-in Versus
Incremental Rates

Pipeline companies may increase revenues by attracting new customers to their existing grid and by constructing new
facilities. Pipeline companies may have difficulty in expanding their market areas because of the controversy surrounding
the treatment of capital costs involved in pipeline expansion projects. "Rolled-in" pricing, in which the expansion costs are
added to the companies' existing rate bases, is opposed by those customers who do not benefit from the expansion.
However, "incremental pricing," which raises the rates to those customers who require new service along the expansion,
may make rates prohibitively expensive.

Determination of "At-
Risk" Conditions

Growth in the pipeline industry depends on the ability of companies to expand their market areas. However, current
certification procedures make it difficult for companies to develop expansion projects unless capacity on the project is
almost fully subscribed for a specific length of time. If this is not the case, the project is labeled "at-risk," and the company
is not assured recovery of the project's capital costs. FERC intends to review the rules for new pipeline construction in
1994 to provide more flexible methods for determination of the need for new construction.

Source: Energy Information Administration, Office of Oil and Gas.
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recovered through a resation fee, which is paid by customers Figure 38.  Allowed Versus Actual Pipeline
on a monthly basis, regardless of throughput, in order to reserve Company Rates of Return
pipeline capacity. During the past 3 years, several companies 20
implemented SFV rate design.1893,most of the interstate
pipeline companies still using MFV switched to SFV under
Order 636*
15

The use of SFV rate design helps to ensure the recovery of a
pipeline company'ixed costs, including return on equity and
related taxes. Thisiayimprove the financial performance of ¢
pipeline companies because actual rates of return, using th§ 107
MFV rate design in the open access era, have been much lower
than FERC-approved rates (Figure %8).
In the short run, a pipeline company may no longer be at risk for  ° |
recovery of its return on equithecause these costs are
recovered regardless of throughput. However, in very
competitive markets such as in California, pipeline companies
may be forced to discount their firtmansportation rates 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘

. . . . . 1985 1986 1987 1988 1989 1990 1991 1992
substantially in the future to maintadustomers or increase

market share. Note: The sample of companies used here differs from that used
in the analysis in this chapter.
Finally, although the switch BFV rate design was mandated Source: Interstate Natural Gas Pipeline Association of America

(INGAA ). 1985-1990: Financial Health of the Pipeline Industry,

in Order 636, regulatory uncertainty still exists. As evidenced in March 1992 1991-1992: Updated data provided by INGAA staff.

the restructuring proceeding ofdrmois Gas Transmission, L.P.,
the newly appointed commission at FERC granted an exception
to SFV for a customebecause of pre-existing contract
conditions (Chapter 2). While this may be the exception to thepipeline throughput occurred on an interruptible Basis. Thus,
rule, it should be pointed out that the possibility does exist fora key source of some pipeline companies' revenues could
future adjustments in rate desf§n. dissipate if they are not able to market their interruptible service
successfully.
The Development of a Capacity Release
Market Some pipeline companies, howevesy beable to capitalize
on this new market becauthey could attract customers into

The establishment of a secondary market for released capacigjgning long-term contracts. For exalm shippers may be more

may have differing effects for various pipeline companies. Fowilling to purchase long-term contract rights if they know they

pipeline companies thafffer alarge amount of interruptible ~ can resell these rights to a third-party for a small transaction fee.

Servicey the Capacity release market presents arfotheof AlSO, the user-friendliness of a firm's electronic bulletin board

competition thatmay affect their ability to sellinterruptible =~ may aid in attracting new customers. The ability of these

transportation. In 1992, about 44 percent of Pipeline companies to retain long-term customers, in turn, may
make the pipeline companies more attractive to potential
investors seeking assurance that there is long-term demand for
the companies' services.

New Customer Services Develop

*Notable exceptions include Iroquois Gas Transmission System, L.P., which o . )
was allowed to retaiMFV for a customer with existing gas supply contracts In the post-636 era, pipeline companies have the opportunity to

tied to the MFV demand charge. Sgleapter 2 for more information on rate  jncrease revenues by Creating new customer services that he|p

design changes under Order 636. . .
#While pipeline companies are allowed to recover all of their fixed costs asto ensure a reliable source of energy. Companies that have

well as the allowedeturn on equity and related taxes urBE¥ ratedesign, ~ Storage faciliiesmay benefit because end users, now
they lose the opportunity they had in the past to earn higher than the allowegesponsibldor purchasing their own gasay hedge against

return on equity if they sell more than the projected cost of semandet ; ; ; ;
conditions permitting. supply disruptions by purchasing excess gagplies and

®n fact, SFV rate design is the fourth methodology used within the past 20
years. For a more detailed discussion on the evolution and changing purpose of

rate design methodologies, see: Energy Information Administratatoral FInterstate Natural Gas Pipeline Association of Ame@eariage Through
Gas 1992: Issues and Tren(darch 1993), Chapter 4. the First Half of 1993December 1993).
116 Natural Gas 1994: Issues and Trends

Energy Information Administration



injecting it into storage facilities. Other pipeline companies asguay ofthe responsibilities previously handled by

operating in more competitive environmemtay find that, in pipeline copanies. Some of these include supply aggregation;
order to maintain or increase market shdrey mayhave to balancingdaily and monthlygas requirements; and even
enhance the quality and types of servibegoffer in order to purchasing their own storage, production, and gathering
differentiate themselves from competitdOther companies may services. In many cases, these new responsibilities will force the
create risk management subsidiaries, whitter tailored LDC's to implement new risk management techniques. During
services to customers wishing to minimize future price or supply the past few years the financial performance of the distribution
risk (see Chapter 2). segment of the industry has been very stable (see box, p. 117).
However, in the post-636 era, the financial health of LDC's will
A pipeline company could alsoreate “capacity aggregator” be dependent on their ability to respond effectively to a number
affiliates to handle releasedpacity, purchasing small amounts of different factors (Table 17). These factors are a direct result
of released capacitfrom several small customers and of the provisions of Order 636 and promise to increase the risks
repackaging it for sale to customers requiring large capacities. and uncertainty of conducting business.
This process could be analogous to the securitization of credit
cards or mortgages, where investment banks create standardized Financial performance by LDC's, as reflected in increases in ne
securities fromdebts with varying maturities,rates, and income, was very strong in 1993. During 1993, net income for

associated risks. While this entity would technically be distinct gas-only LDC's wakla®billion, a 176-percent increase
from the transportation arm of the pipelswmpany, it would from the level il992. Increases iNnLDC throughput,
benefit from having &nowledgeablestaff familiar with the  attributable to colder-than-normal weather, and a greater

pipeline company's operatioffs. volume of sales to residential and commercial customers, who
buy higher priced gas, were the primary determinants of these
The Treatment of Transition Costs financial trends.

Pipeline companies face large pdtdrttosts associated with the  Unbundling—More Risks, More Choices

implementation of Order 636. Total costs have been estimated

by FERC at over $4.8 billiotdiowever, FERC has provided for In the past decade, LDC's have been gaining experience in
the recovery of all costs that relate to pipeline company purchasing wellhead gas and making transportation

restructuring and which have been prudently incurred. The arrangements with pipeline combeyiesw must deal

likely recovery ofthese costs has boosted lender confidence in with operational complexities that have traditionally been part
the companies. As evidence of this, several pipeline companies of pigmiipanyservice (Table 18). Because Order 636

have recently been removdmm the Standard & Poor's requires pipeline companies to unbundle their services
Creditwatch'with negative implications" listing afompanies completely, LDC's halsecome responsibler contracting

that investors should watch closely. separatelyaflaquate gas supplies, transportatiapacity,

and several other services needed to maisjatem integrity
On the other hand, pipeline companies §title regulatory (e.g., balancing, linepack, atmrage). By transferring the
uncertainty because they may be unabfecdover liabilities that merchant role (securing appropriate gas supplies) from pipeline
do not fit the transition cost guidelines set by FERC. companies to LDC's, substantial risk has also been transferred
Additionally, the recovery mechanisms outlined by FERC could to the LDC segment of the industry.
make certain services unattractive to customers. For example,
the provision that 10 percent of gas supply realignment (GSR) LDt merchantrisk relates to supply and capacity

costs be recovered through a surcharge on interruptible service procurement. For instance, LDC's face penalties relating to the
could make this service mooestly than competingeleased balancing @&ceipts and deliveriegdditionally, to ensure
capacity. sufficient gas suppligsDC's must become knowledgeable

about source reliability in order tievelop an adequate portfolio
of short-, mid-, and long-term supplies. Contract-related price

Local Distribution Companies risks can occur if, for example, a fixed-price supply contract is
used and gas prices drop, or a contract

Of all the natural gas segments affected by restructuring, none
will have to change its daily atmhg-term operations more than
the LDC's. Still bound by the obligation to serve, LDC's must

8For further information on this issusee Theodore J.P. Biribin and
Christopher J. Peterson, Science Applications International Corporation, "The
Economics ofnterruptible Transportation and Released Capacity in the Post-
636 Era," Draft Working Paper #1 (November 1993).
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Financial Performance Indicators for the Local Distribution Segment

Local distribution companies have traditionally been isolated from competition and risk under the oversight of State regulators.

This has enabled them to maintain very high interest-coverage ratios and relatively normal levels of debt financing
achieving very stable rates of return. As a result, they have secured solid investment grade bond ratings.

In 1988 their ondition was downgraded slightly, as pipeline companies began passing through take-or-pay settlement c

wvhile also

bsts. Debt

financing increased in that year, interest coverage dropped, and returns decreased slightly. Investors took notice, ds evidenced
by a decreasing market/book value ratio. The financial condition rebounded in 1989, with returns reaching their highest point

in the open-access eral®O0 and 1991, financial results were down slightly, as debt continued to rise as a percent of f
and interest coverage also fell. Achievetlirns alsdell, along with a slight decline in the market/book value ratio. In 1

conditions were mixed: returns decreased but interest coverage increased. Yet, investors still viewed tHaveegbhent

causing the market/book value ratio to increase. This perception was valid, as 1993 saw increased rates of return,
higher interest coverage, and even further increases in market/book value. Return on equity for the LDC's increased
between 1992 and 1993.

As the effects of the implementation@fder 636become more apparei994will be a critical periodor local distribution
companies.

Financial Performance Measures 1985 1986 1987 1988 1989 1990 1991 1992 1993
Average Adjusted Stock Price 17.69 19.94 18.84 1866 23.29 21.21 20.53 22.78 26.06
S&P Bond Rating BBB+ BBB+ A A A A A A A
LT Debt as a % Invested Capital 4421 45.04 4427 47.30 46.31 47.28  48.62 48.83 46.46
Times Interest Earned Ratio 2.81 2.67 3.01 2.51 2.49 2.04 1.95 2.42 3.07
Rate of Return on Common Equity (%) 855 1141 1219 1035 12.35 9.17 7.17 4.09 11.07
Price/Earnings Ratio 8.42 12.74 1196 10.16 12.01 12.69 15.15 14.38 14.48
Market/Book Value Ratio 1.29 1.48 1.48 1.36 1.49 1.51 1.47 1.56 1.75

LT = Long term. S&P = Standard & Poor's.

Note: Annual stock prices reflect the average adjusted price for December. Bond rating information was limited for the LDC's. See Appendix
C for more information.

Source: Energy Information Administration, Office of Oil and Gas: derived from Standard and Poor's Compustat Services, Inc., "Compustat
" database, April 1994.

nancing,
D92,

lower debt,
171 percent

with pricing provisions linked to the market price is employed LEA@Es unique in thahey are affected by both State
but gas prices rise.

and

Federal regulations. LDC's have, by State statute, an obligation

to provide the public with natural gaBrior to Order 636,

bundled pipelineompany costs were usually passed on
A possible step in alleviating some of this supply and price risk

might be for LDC's to engage in the futures or options markets prudency reviews rarely challenged FERC-appro
to hedge price and volume volatility. To hedge against capacity- company rate schedules. However, under Order 63
shortage risks, LDC's may contract for excess capacity and then be purchasing unbundled gas, transportation,

try to make use of the capacity release market. However, LDC's
face poblems with State regulators if their hedging strategies these services may no longer
result in purchases of capacity or gas at rates substantially out

of line with the market.

Forging New Relationships: LDC's and State
Regulators
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Table 17.

Factors Influencing the Financial Performance of Local Distribution Companies

Factor Description

Unbundling Local distribution companies (LDC's) are assuming new risks (i.e., supply, price, and capacity risks) by taking on many of the
responsibilities formerly performed by pipeline companies-aggregating gas supplies and choosing the right mix of transportation,
storage, gathering, balancing, and other services to meet customer needs. Unbundling may allow LDC's to provide new services,
however, that are more focused on meeting their customers' needs.

Access to Access to storage is how a crucial determinant affecting the ability of LDC's to maintain reliable and low-cost service. For example,

Storage and Peak
Shaving

LDC's such as CMS Energy Corporation located near Midwest storage fields may have a comparative advantage over other LDC's
with less access to storage and peak-shaving facilities.

Strategic
Management

Management strategies adopted during the past few years by LDC's to compete in the restructured gas market have had an
important influence on the financial success of these companies. The ability of managers at LDC's to seize the opportunities for
new service growth under Order 636, while minimizing the increased risks of doing business in the more competitive environment,
will have much to do with the financial success of LDC's in the near future.

Relationships to
State Public
Utility
Commissions
(PUC's)

Although Order 636 has resulted in greater regulatory certainty at the interstate/Federal level, significant regulatory uncertainty still
exists regarding how State public utility commissions (PUC's) willrespond to Order 636. As a result, dialogue with PUC's has never
been more important for LDC's. Financial success for many LDC's may hinge on their ability to convince State regulators to be
mindful of the new risks LDC's face when the PUC's are setting rates. Preapproval of gas supply and transportation portfolios may
reduce the risk of unfavorable prudency reviews.

Reliability

Maintaining reliable service under Order 636 will be more challenging for LDC's. If LDC's establish poor track records in delivering
on-demand service, LDC customers may seek to bypass the LDC, getting their service from competing sources. Prior to the 1993-
94 winter heating season there was widespread concern among many in the gas industry about the reliability of the restructured
industry. In January 1994, that concern was allayed in part because of the success of the distribution companies in meeting their
firm capacity requirements despite some of the coldest weather on record affecting the Midwest and the Eastern Seaboard.

Intensifying
Competition

Industry restructuring has produced greater competition among gas industry participants in 1993, which has changed the financial
outlook for many LDC's. Because of capacity release provisions, many LDC's trying to sell unneeded rights to firm capacity are
competing against interruptible transportation/storage services offered by pipeline companies. LDC's also face financial pressure
to reduce usage charges paid by their industrial customers to dissuade these customers from hooking up directly to the interstate
pipeline mainlines (see Bypass section below). In addition to pipeline companies, some LDC's also compete head to head with
marketing companies, whose role in providing restructured gas services is expanding. Ultimately, these competitive pressures may
force State PUC's to consider the unbundling of LDC services.

Marketing
Released
Capacity

Recovery of fixed costs has become a key financial issue for the LDC's because of the adoption of SFV rate design. Participation
in the capacity release market may enable LDC's to recover a portion of the higher costs associated with the switch to SFV.
Reducing fixed costs associated with unneeded capacity rights will ultimately depend upon how much capacity in the secondary
market is discounted. Many LDC's participated in the release market in 1993. Between the official start of Order 636 and April 1994,
releases by all end users averaged between 300 million cubic feet and 2 billion cubic feet per week. Releases were typically for
a month or less, with the rate of discount ranging from zero to 90 percent.

Mergers and
Municipal Pools

To achieve economies of scale in buying gas and transportation services, smaller LDC's have joined together to create municipal
pools or cooperatives. By the end of 1993, 15 of these cooperatives had been formed in places like New England, Georgia, and
Florida. About 350 municipal LDC's have joined cooperatives so far. Forming these associations gives small LDC's some of the
same competitive advantages in securing gas supplies that their larger counterparts already have.

LDC Bypass by
Customers

LDC's face an increased risk of bypass by industrial customers. This may occur if LDC's do not offer competitive usage charges
or if industrial customers would prefer to obtain service from the pipeline company. Either scenario can be problematic for LDC's
because when they lose their industrial customers, they must allocate fixed costs over fewer customers—increasing rates for the
remaining customers. The "snowball effect" encourages even more customers to bypass the LDC's.

Sources: Mergers and Municipal Pools:

Oil and Gas.

Robert S. Caves, American Public Gas Association. Other: Energy Information Administration, Office of
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Table 18.

LDC's Shoulder Greater Risks

Type of Risk

Potential Problem 3

btrategies to Offset Risks

Regulatory Risk

Local distribution companies (LDC's) must
now confront a number of regulatory risks.
Will they be allowed to pass through all of
the transition costs they incur? Will public
utility commissions (PUC's) compensate
LDC's facing increased risks with higher
rates of return? Will PUC's allow LDC's to
use financial tools to hedge against price
risk? And if the use of these instruments is
permitted, under what circumstances will
LDC's be allowed to pass through losses or
keep gains from participation in risk
management activities?

Perhaps the chief way LDC's can minimize their regulatory risk is to maintain an
open dialogue with their State regulators. By doing this, LDC's can explain the
operational risks they face. At the same time, LDC's can understand more clearly
the prudency requirements they will need to meet to get regulatory approval for
their actions. In addition, seeking preapproval of their contracting strategies may
help LDC's avoid regulatory prudency challenges.

Supply Risk

Because of unbundling, LDC's are now
responsible for purchasing their own gas
supplies. With this new responsibility,
however, comes the associated supply
aggregation risks the pipeline companies
used to face. LDC's need to make sure that
they have sufficient upstream supplies to
meet their obligation to serve, even during
times of stress (e.g., abnormal weather).

LDC's may reduce their supply risk by adopting several strategies:

® Use portfolio contracting. LDC's may want to adopt a portfolio approach
to supply contracting by signing a mixture of short-term or spot deals,
mid-term (up to 18 months), and long-term contracts.

® Diversify supply sources. To enhance post-636 reliability, LDC's may want
to buy gas from multiple supply sources as a backstop in case of a force
majeure event such as a well freezeup or hurricane.

® Include supply warranty provisions in contracts.

® Strategic use of storage. LDC's may want to use contract storage and
peak shaving to improve supply deliverability.

® Adopt aload management plan. LDC's may want to normalize their loads
to reduce the need to reserve expensive peak gas transportation service.

Price Risk

LDC's need to justify the prudence of the
prices in their supply contracts before their
State PUC's. If LDC's imprudently enter into
supply contracts they face the risk of not
being allowed to recover those costs in their
rate base.

Some companies, such as Brooklyn Union Gas, have negotiated long-term
contracts with "minimum take" provisions. These contracts provide supply
reliability, while at the same time enabling LDC's to take advantage of other
available lower cost spot-gas supplies. Using these provisions, LDC's have
guaranteed delivery of their peak-day requirements, but are not bound to
purchasing this quantity throughout the year.

Credit Risk

Many factors influence an LDC's bond
rating. Poor bond ratings make it more
difficult for LDC's to obtain low-cost capital,
which in turn places them at a financial
disadvantage. Some LDC's now face
increasing credit risk because the
investment community does not feel that
State regulators will permit LDC's rates of
return that are commensurate with new
types of risk LDC's are now shouldering.

Maintaining a strong balance sheet, avoiding excessive debt, maintaining market
share by marketing new services, and establishing a good working relationship
with State regulators are all ways LDC's can improve their bond ratings and
facilitate their access to lower cost capital.

Transportation Risk

Making capacity arrangements is more
complicated in the post-636 world. For
LDC's, decision-making is tougher now
because of unbundling and the explosion of
new services being offered. Furthermore,
when choosing the best mix of
transportation services to meet their
customers' needs, LDC's must consider
explicitly the pricing and the reliability of
those services. Meeting their obligation to
serve without the pipeline company
providing backstop supplies will force LDC's
to be more careful how they craft their
transportation portfolios.

LDC's can do several things to reduce transportation risk (see Chapter 3):

® Adopt a portfolio approach.

® Diversify transportation sources. Selecting alternate transportation routes,
if possible, can be a hedge against capacity-related curtailments.

® Buy rebundled sales service.

® Buy no-notice service.

® Consult with a firm providing transportation expertise (e.g., marketers,
pipeline company marketing affiliates, and management consultants,
etc.).

Source: Energy Information Administration, Office of Oil and Gas.
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be federally regulated. Thus, thpitrchase practices will be  Marketing Strategies

subject to more prudency challenges by State regulators. This

will result in increased risk biaving some portion of their costs  Given current demand growth projections, marketing services

disallowed by the PUC if, for instance, the PUC decides that théo new customers will be increasingly important for LDC's to

LDC overpaid on a supply contract. The same holds true foremain profitableLDC management needséstablish new

capacity and storage purchases. The LDC's ahsirb these  markets and new services to remain competitive with other gas

costs if they cannot be passed on to the end users. Additionallyharketers, as well as with other energy industries. LDC's have

pipeline companies' prudently incurred transition costs are beingnproved the quality of their service by becoming more

passed through to LDC's. LDC's will try to pass these costs onustomer-focused, in an effortémpand market shareDC's

to their customers, also raising their rates. State regulators mayave also sought out new markets. For examm@y LDC's

disallow some of these increased costs, again causing the LDGise now actively marketing increased use of natural gas-fueled

to absorb these costs. appliances and cooling and increased use of natural gas to fuel
natural gas vehicles; there arew over800 centralized gas

A new strategy has been proposed for how LDC's can cope witfueling stations in the United States.

State regulation in the post-636 &a. Under the old "look-back”

model, prudency of past purchasing behavior was closely

scrutinized using hindsight. In contrast, the new regulatory OUt'OOk

model posits that a more constructive approach will be a

proactive process in which both LDC's and regulators agree u o . .

front on the broad parameters that comprise an effective fuel gfiarket expansion is important for the continued positive

capacity procurement plan. This plan would emphasize goutlook for th.e natural gas mdus@urrent prOJectlo_n§ show_

portfolio of supply andtransportation options thatould the consumptlon of natural gas will grow from 20 tr|.II|0n cubic

combine short and longer term services as wefirmsand ~ feet (Tcf) in1993 to 22Tcf in 2000° This growth will stem

interruptible services. from environmental and energy policy initiatives that promote
gas use, improvements in the reliability and flexibility of the gas
Managing Change transportation and distribution system, and creation of new,

customer-focused services. Because much of the growth is

Probably the most important sidffect ofOrder 636for the expected to be in the electric utility and industrial markets, the

LDC's is the need to change management strategies. LDC's ta@R1lity of the gas industry to respond to the evolving needs of

new decisions regarding gas purchasing and marketing‘ese sectors Wi.|| be a significant factor in the Iong-.term
strategies. AlthouglOrder 636does not address the issue rospects for the industry. On the supply side, gas supplies are

directly, manyLDC's arefaced with an enormous task of expected to be developed at prices that allowvinthestry to

significantly restructuring the way they operate. capture an inc_reasing share of the d.omem'mrgy market.'
Improvements in the technology for finding and developing

supplies, better price signals from the wellhead to the burnertip,
and higher efficiencies in producing and moving geaes all
expected to contribute to the positive outlook.

Purchasing Decisions

LDC's will have to adopt innovative approaches in buying fuel
and capacity to stay competiti®urchasing decisions by LDC's
are more complicated now because there is a greater variety %
services being offeredKey factors LDC's have to take into t
account in buying services include:

arket discipline, rather than regulatory discipline, will drive

e financial performance of the industry. The biggest changes
could be in storéor the most heavily regulated segments, the
LDC's and the pipeline companies. Increased competition
among all theegments is being fueled by more equal access to
pipeline transportation and storage facilities ur@eter 636,
greater access to customersulgtothe creation of market hubs,
the availability of bettepriceinformation through the options
and futures markets and pipelioempany electronic bulletin
boards, and the growing proliferation of unregulated and
market-priced services. Taking advantage of these factors,
companies in all parts of thedustry are offering new or
"repackaged" services to differentiate themsefi@s their
competitors. As they doith the functional distinctions between
the industry segmengse beginning to blur. For instance, the

e Quality of service required (firm versus interruptible)
e Time period (short, mid, or long term)
e Availability of gas or capacity

e Diversity ofgas or capacity (multiple supply areas or
transportation routes).

¥Natural GasSupply AssociationiNewApproaches to State Natural Gas “Energy Information AdministrationAnnual Energy Outlook1994
Regulation(1993). DOE/EIA-0383 (94) (Washington, DC, January 1994), p. 70.
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recent @velopment of the secondary market for capacity rights remain uncomfortable with rebundling thesupphkn
now places LDC's and pijfirgé companies in direct competition transactions and prefer the accessibility of "one-stop shopping
for marketing excess capacity. offered by marketers.

Recent trends support a cautious optimism regarding th@ipeline companies—With little or no responsibility for gas
financial outlook for the natal gas industry. For individual gas procurement, the financial performance of pipeline
companies, the new industry structure allows new flexibility for companies now depends mainly on their role as
managing their operations, reducing costs, faimting and transporters of natural gas.Because othe switch to SFV rate
developing the marketheycan serve best. At the satimae, design, most revenues will be earned by seflmg capacity

the increased complexity of the market over the near ternmights. Financial performance will hinge on both attracting new
heightens the importance of contracting arrangements, riskustomers and retaining existing customers. Several avenues

management, and the use of electronic information. exist for pipeline companies to achieve these goals: offering new
services, discounting transportation rates, improving efficiency
Producers—The financial performance of producers will  through the use of net@chnologies such as real-time metering

depend on their ability to find and developnew gas and electronic bulletin board systems, and reducing costs.
reserves at prices that are competitivavith oil. While the
continued persistence dbw oil prices may constrain LDC's—A key financial uncertainty for LDC's is whether
profitability, the cost reductions in recent years, decline inthey will be able to maintain or increase their rates of
excess capacity, and the expected growth in gas demand will beturn in the face of greatly increased risks and
positive influences on producers' financial performance. Withresponsibilities. With primary responsibilitiesfor  the
better access to pipeline andate capacity, along with a more acquisition and management of supply and transportation
favorable transportation rate design, producers now have morgervices, LDC's now have the opportunity to manage their costs
control over the marketing of their gas to a wider range ofmore effectively. To maintain throughput, LD@lay have to
customers. Other factorkey totheir future financial develop new markets for their services (e.g., natural gas vehicles
performance will be applying advanced technology to exploitand gas cooling), as well as ensure their rates are competitive to
their reserves and diversifying services. maintain their current customer base. Financial tools such as
futures and portfolio managememtay also become more
Marketers—Increased revenues and earnings for important.
marketers will depend on their ability to expand and offer

more servicesMarket hubs will increasingly provide access to Overall, the opportunities available to the gas industry are
additional reserves, storage facilities, and other pipeline greater today than at any time during the past decade. The new
connections. This will help them serve a wider regional mix of structure that has evolved under Order 636 has put the natural
clients, particularly among those LDC's and end users who gas market in a better position tofecoempatgy market

share. Ultimately, the financial performance of participants in
the natural gas industry will ldetermined by how well they can
adapt to the realities of conducting business in the new
environment.
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Appendix A

Regulation and Legislation

; e Post-Order 638egulatory issues are on FERC's agenda.
Introductlon The Commission intends to review its policy on natural gas

- ) gathering systems and new facility construction.
Pipeline open access, wellhemtegulation, and, most recently,

the industry restructuring und@rder 636have pushed the
natural gas industry into ara of greater reliance on market
forces. Conscious of the inefficiencies engendered by heavy
regulation in the past (e.g., gas supply shortages bohe's

that resulted from artificially low wellhead prices), the Federalthare has been increasing concern about the adequacy of
Energy Regulatory Commission (FERC) has gradually rec’luceqesearch and development programs to achieve the desired

the Scope of itg; regulatory control during the past d.ecade Wh"fhcreases in gas utilization. In response to these concerns, the
a”OW'”Q_ the industry, for the mogiart, to be driven by Department ofEnergy appropriationfor FiscalYear 1994
competition. includes $204 itlion for research and development (R&D), an

. . . increase of 78 percent sin@892 (Figure Al). In addition,
Federal policies have been increasingly favorable to natural 93%veral research groups are supported by the gas industry. For

in recent years. Durin@993, the Administration redirected _ example, 1994shding for the GaResearch Institute (GRI), the
energy policy to encourage the use of natural gas. Two IOOIICYargest such organization, includes more @@ million for

initiatives were developed@he Climate Change Action Plan  padic research into natural gas utilization. Otfemearch
annou_nced in October, declargd .the Naticofsmitment to groups, including the Natural Gas Vehicle Coalition, the
reducing greenhouse gas emissions (see bok2). The  American Gas Cooling Center, and the Industrial Gas

Domestic Natural Gas and Oilitiative, released in December, technology Commercializatiaenter, together are expected to
contains explicit measures intended to stimulate markets fog)|5cate between $3 and $5 million to R&D projects in 1994.
natural gas and natural gas-derived products (see box, p. 127).
Finally, theNorth American Free Trade Agreement (NAFTA) e implementation of Order 636 absorbed the attention of both
is expected to promote natural gas trade among the Unitelegera regulators and the industry in 1993. At present, Order
States, Canada, and Mexico (see box, p. 128). 636 is playing out at the State level. Regulatmesreviewing

) ) ] o and even revising State statutes to acctamthe effects of
While at the Federal level, direct intervention in the markets hagy qer 636 This appendix discusses the continuing regulatory

been reduced, significant legislative, regulatory, and bUdgetarMevelopments affecting the natural gas industry in the wake of
actions still will have a continuing effect on the industry. For orqer 636. Judicial and State developments relating to

example: implementation of Order 636 are addressed first. The appendix
] ) ] _ then provides an overview of the major items that FERC will be
® Environmental regulations and requirements are conducive,qqressing. Developments 1893 relating to environmental
to the increased use of natural gas, relative to coal and,q pipelinesafety issues are also discussefinally, the

petroleumproducts. The Administration is supporting its nnendix summarizes remaining regulatory uncertainty in the
natural gas emphasis with additional funding. industry.

e |n the aftermath of the Mard94 pipeline explosion in
New Jersey, pipeline safety requirements will come under
increased scrutiny.

e State regulatory officials are facing difficult decisions as the
removal of manyegulatory controls at the Federal level

requires a review of the impacts at the State level and ReQUIatory Direction After
perhaps corresponding changes in State regulations. Order 636

e \With the completion of the North American Free Trade
Agreement, the institutional arrangements are in place fo
additional development of a North American market in
natural gas.

§ome regulatory aspects of the industry continue to concern the
Administration. For exampl&he Climate Change Action Plan
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President Clinton and Vice President Gore introduced in October 1993 a strategy to combat global warming, The Climg
Action Plan. Thekey goal of the plan is to reduce emissions of greenhouse gases fi®#Hevels by the yea2000. The
Administration strategies to achieve this goal include:

Note: The estimates of increased gas usage and reductions in greenhouse gas emissions were developed by DOE's Office of Planning, Poli
Evaluation and the Environmental Protection Agency.

The Climate Change Action Plan

Regulatory reform to increasenatural gas share of energy useThe Administration efforts will include a
investigation of current pipeline construction rules and a review of the rule regarding the secondary market fg
transportation. The Department of Energy (DOE) estimates that such FERC actions can result in an addition
in gas use of 0.37 trillion cubiieet in the year 2000. Increasing natural gas usage is expected to reduce greentk
emissions from projected 2000 levels by 2.2 million metric tons of carbon equivalent (MMTCE).

Seasonal gas use for control of nitrogen oxides (NOThe Administration will promote the summer use of nat
gas in utility coal and oil plants and ilirstrial facilities as an innovative, low-cost NO reduction strategy. This g
should reduce greenhouse gas emissions from projected 2000 levels by 2.8 MMTCE.

Commercialization of high-efficiency gas technologiedDOE will provide cost sharinfrom 1995 to 1997%or a
portion of the cost for demonstrating the effectiveness of high-efficiency gas technologies, such as fuel cells.
are an environmentally safe method of producingredéeg and a byproduct, thermal energy. This technology is a m
of converting the chemical energyf@él directly into electrical energy without a combustion process. Commercia|
high-efficiency gas technologies could reduce greenhouse gas emissions from projected 2000 levels by 0.6

Expansion of the Natural Gas Star programEPA will expand this program, which is a public/private partners
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that reduces methane emissions by introducing amdqting cost effective technologies and practices in the natural gas

industry. Natural Gas Star was launched in S8 and has 26 partners. The program provides technical assi
implementation guidelines, and an information sharing network for gas companies to achieve cost effective
reductions. The expanded program targets production, transmission, and distribution companies not curre
program. Expanding Natural Gas Star is expected to reduce greenhouse gas emissions from projected 20(
3.0 MMTCE.
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proposes additionakgulatory reforms at the Federal
including "aninvestigation of current pipeline construction
rules, promulgation of incentive ratemaking guidelines, and a
review of rules regarding the secondary maf&efpipeline

level

and facility construction.

transportation® The Domestic Natural Gas and Oil Initiative
highlights the role of State and Federal cooperation in regulatory
reform, seeking reforms that will focus on "improving access to
natural gas distribution facilities; boosting the use of natural gas
for transportation; and encouraging the removal of subsidies that

work against energyefficiency goals,

cost-cutting by

distributors, and efficient pricing for ... natural g&s."

For the industry, there are remaining issues relatif@rder

636 which are being addressed this year, including the judicial
review of Order 63@&nd the State responseQoder 636.
Other issues at the Federal level, while not as sweeping as Order

“The Climate Change Action Pla@ctober 1993, p. 25.
®The Domestic Natural Gas and Oil Initiativeecember 1993, p. 15.
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636, are important for the continuation of the movement toward
providing market incentives rather than regulatory incentives.
FERC's agenda includes a review of its policies on gathering



The Domestic Natural Gas and Oil Initiative

In December 993, the Department of Energy (DOE) announced The Domestic Natural Gas and Oil Initiative, placing
emphasis on natural gas. Opportunif@snatural gas shouldcrease as the Administration seeks to repiéldenports with
domestic natural gas. The initiative outlines numerous actions that address issues such as tax policy, advan
technologies, cost of regulation, and market demand.

The initiative has two key overarching goals: enhancing theeffigiand competitiveness of U.S. industry, and reducing the
toward higher energy imports. The Administration intends to accomplish these goals through three major strategic ac|
their related actions:

Strategic Activity I:

e Increase domestic natural gas and oil production and environmentplotection by advancing and disseminating
new exploration, production, and refining technologiedDOE is targeting research and development to the neg
small oil and gaproducers to help achieve this goal. Bsy 1994, DOEand the Department of Treasury sho
complete a joint review of tax laws related to advancing and expanding production technologies. DOE also
develop guidelines and strategies for natural gas commercialization and a plan to facilitate a broad technolog
The Department will provide initial funding, oncast-shared basifr aprogram to increase the availability ai
application of current information and technology.

Strategic Activity II:

e Stimulate markets for natural gas and natural gas derived products, including their use as substitutes fg
imported oil where feasible.To stimulate markets for natural gas, the physical infrastructure of the industry sh
improved. DOE will work with FERC to remove barriers to environmentally sound construction of additional |
and storage facilities. DOE will also encouragesiased access to existing facilities while accelerating the develo
and use of advanced technologies in natural gas storage and distribOtiband Stateitility regulators will work
together to foster regulatory reforms that seek to:

— Improve access to natural gas distribution facilities
— Encourage efficient pricing for natural gas
— Boost the use of natural gas as a transportation fuel.

Strategic Activity IlI:

e Ensure cost effective environmental protection by streamlining and improving government communication
decision-making, and regulation.The primary goal is to simplify regulations without compromising environm
guidelines. An interagency working group composed of representatives from DOE, FERC, the Environmental H
Agency, and others will be created to improve coordination of reguilsgoigs affecting gas and oil supplies. In addit
DOE will work with the States through orgatiiaas like the Interstate Oil and Gas Compact Commission, the Na
Association of Regulatory Commissioners, and Federal land management services to streamline and integrate
programs. The purpose of these efforts is to eliminate duplication in the form of needless paperwork or duplica
and hearings.
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North American Free Trade Agreement

The North American Free Trade Agreement (NAFTA) provides rules and guidelines for dismantling trade barriers and creating a trilaterg
area composed of the United Statdsxico,and CanadadNAFTA generally extends the principlesfadetrade in the Canada-U.BreeTrade

Agreement (FTA) to include Mexico. The agreement provides for the substantially free flow of capital among the three countries and for so
of labor in the form of rules governing the temporary entry of business people.

NAFTA will provide opportunities to sell energy and energy-related products to Mexico. Many Mexican tariffs on energy commodities a
gas field equipment are being phased out, although slowly. For example, the 10-percent tariff on natural gas will be phased out over a 10
while the 10- to 15-percent tariffs on oil and gas field equipment will be removed over a period of 5 to 10 years. There are three areas
the greatest potential for the U.S. natural gas industry in Mexico: exports, provision of energy-related services, and electricity generati

®  Exports. NAFTA allows U.S. and Canadian exporters of natural gas to negotiate directly with potential end users in Mexico, with
Mexicanos (PEMEX) as a third party to the negotiation. In practice, PEMEX will likely purchase the gas directly and then rese|
end user. This arrangement could inhibit new gas demand because PEMEX, owner of the only gas distribution network in Mg
not allow construction of dedicated gas lines from the United States. However, large industrial users, including investors in new
capacity, need these dedicated gas lines.

® Energy-Related ServicesThe agreement could promote opportunities for U.S. energy-related services in three areas. First, Mexi
50 percent of the large procurement contracts with PEMEX and Comision Federal de Electricidad (CFE) to U.S. and Canadian
and the number of opened contracts will increase to 100 percent by 2003. Second, NAFTA revises the government procuren
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to ensure that U.S. and Canadian contract bids receive fair consideration. This revision is a significant contribution to building Mexico's

legalinfrastructureandtherefore is one of the most importaairts ofNAFTA. Third, Mexico will now allow contracts for oil and g4
drilling services to include performance clauses. Under tfapemce clauses, foreign drilling contractors could earn compensation
partly on the amount of oil or gas discovered, a common practice in other oil markets. Without such incentives, many U.S. firms
Mexico's contract requirements for drilling services prohibitive.

® FElectricity Generation. NAFTA could facilitate the supply afas to the faggrowing industriabase in northeriMexico. This new
opportunity for gas may also provide investment potential in electricity generation. Mexico's growing environmental concerns
to the displacement of residual fuel oil by natural gas. The Mexican government is increasingly concerned with air quality, espe
severepollution forced parts of Mexico City to shut down in April 1992. However one problem could hinder the growth of gas
in electricity generation. PEMEX sells high-sulfur residual oil at a lower price than Mexican natural gas on a comparable Btu bas
generating stations and many large industrial users therefore burn residual oil instead of natural gas. Consequently, much of
generation sector is not equipped to burn gas. This could stifle demand for U.S. gas imports to Mexico.

Remaining Obstacles to Free Trade

The provisions of NAFTA seem more effective in promoting U.S. energy investments in Mexico than promoting U.S. exports of goods ar]
Nonetheless, the agreement is a first step toward complete free trade with Mexico. Several obstacles to free trade in energy still exist:

® Mexico is unwilling to revise its constitutional prohibition against foreign ownership of energy resources.
® The Mexican government maintains the protection of its state monopolies in oil and natural gas, PEMEX, and in electricity, Q
® Mexico still adheres to central planning for the development and use of its energy resources.

® |f Mexico decides to restrict its energy production, neither Canada nor the United States will receive any preferential access to tl
supply.

® The Mexican government reserves the right to sell energy to its domestic market at a lower price than it sells to the United States
NAFTA falls short of complete free trade among the three countries. The United States did not win the above concessions it sought during

with Mexico. But NAFTA has chiseled away some of Mexico's antiquated restrictions on trade. The agreement will likely foster increased i
export, and contracting service opportunities for the U.S. natural gas and oil industries.
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Figure A1. DOE Funding for Natural Gas RD&D Programs
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FY 1992 Enacted FY 1993 Enacted FY 1994 Request

RD&D = Research, development, and demonstration.
Source: U.S. Department of Energy, Natural Gas Strategic Plan and Multi-Year Program Crosscut Plan, FY 1994-1999 December 1993.

SFV Rate Design. The SFV rate design has been a
controversial provision of Order 636, evoking significant protest
from State regulators, LDC's, and consumer advocates. Under
Order 636 Issues the SFV rate structure, fixed costs (which account for 90 to 95
L. . percent of total costs) will be recoveriedm thereservation
Judicial Review of Order 636 charge paid by purchasers of firm transportation capacity. Low
load factor customers (typically weather-sensitive customers
In addition to challenging the Order 636 rule, numerous industrywho use the system primarily duripgak periodsjinay see
players have appealed certain provisions of the order (as it iBigher bills as a result of the SFV rate design.
applied in the individual pipeline proceedings) to the U.S. Court
of Appeals. Until the court decision is rendered, someCapacity ReleaseAnother major protest of Order 636 stems
uncertainty remains regarding the provisions of Order 636. Mosfrom the capacity release mechanism. The petitioners fault the

objections focus on the legal authority for the restructuring, the implementation of capacity release. Many LDC's and some State
change to straight fixed-variable (SFV) rate design, transition commissions prefer a program in which the pipeline companies
costs, and the methods for ieplenting capacity release. These are not involVeey argue that pipeline companies could

objections are stated in approximatdl®0 petitions that manipulate the program becdhsghave all the information
comprise the appeal of Order 63@lanta Gas Light Co. and on available capacity.
Chattanooga Gas Co. et al. v. FER@s. 92-8782.
Transition Costs. Pipeline companies will incur various costs
Legal Authority for Unbundling. The legal method used to in complying with Order 636. FERC allows pipeline companies
achieve unbundling has elicited industry criticism. The to recover 100 percent of "prudently incurred” transition costs.
petitioners of this issifeel that FERC overstepped its authority Nearlyall (90 percent) ofhese costs will be recovered from
in restructuring existing NGA Sectiai{(c) certificates. They  firm transportation customers, while the other 10 percent will be
state that FERC lacks the authority to split these certificates intcecoveredirom interruptible transportation customers. Many
sales certificates and transportation certificates. State publicutility commissions(PUC's) and LDC's are
appealing the pipeline companies' entittement to recover 100
percent of prudently incurred transition costs, arguing that the
pipeline companies should absorb some transition costs.
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The appeal of Order 636 #@waiting judicial review. As of The FERC Agenda

February 1994, the location for the appeal was determined. The

Eleventh Circuit Court in Atlanta, originally selected to review . .

Order 636, granted motions for a change in venue to the DistricGatherlng Pollcy

of Columbia Circuit Court. But until the judicial review of

Order 636 ixompleted, the risk of court-ordered adjustments Gathering facilities, generally thenaller diameter pipelines that

remains. connect gas wells to a mainline, have been the subject of heated
debatefor manyyears. This is because gathering is treated
differently than transmission. FERC has some jurisdiction under

State Response to Order 636 the Natural Gas Act (NGA) over gathering, but the debate has
centered on the scope of that jurisdiction.

The effect of Order 636 is being felt at the State level, since the , )
unbundling of pipeline services has shifted additional ' Ne ISSue became more _complex upder the industry
responsibility to gas purchasd securing their own gas restructqnng, asmany pipeline companies have. , peen
supplies, transportation, and other services, while the change fgansferring, or spinning down, their gathering facilities to

SFV rate design may affect the prices of these services. Most Gffiliates, while other facilities have been spoff to

the affected purchasers are LDC's and electric utilities who argonafﬁliaters.. Many producer and marketer groups are opposed
subject to regulation by PUC's. As a resutanyPUC's have to suchfacﬂyty transfers becguse of concerns that unregulated
been revising, or at least reviewing, th@iwn regulations to gatherlng firms could exercise markewer over production .
take into account the changes in the gas market resulting frofif €@ Services apd thwart FERC's efforts to enhance competition
Order 636. Thus, the potential for furtheState-level throughout the industry.

adjustments in response to Order 636 provides another area of L ) i , i i
regulatory uncertainty for the natural gas industry. FERC initiated a comprehensive review of |'.[s gathering policy
in October 1993 (RM94-4). Through the review, FERC sought

Many States agree with the ungimy philosophy of Order 636. to clfa.rify the extenF of its jyrisdictiop over r.ates, terms_, apd
Competition, unbundling, and open access are just some (S:londltlon's of gather!ng services provided by interstate pipeline
FERC's goals supported by State regulatory commission<EoMpanies and their aﬂ‘lhates.. In Febrgary 1994.FERC hosted
However, as previously noted, many PUC's object to numerou@ pubhg conference on gather!ng Fo gamn _further |nf0r'mat|on to
specific provisions of Order 636Eurthermore,many State determine if regulation of plpelme-afflllate gathering was
commissioners feel that, just as the supply risk has shifted frorf€cessary. Tvycnatural gas industrgroups .prefsented the
pipeline companies to LDC's, FERC has also shifted thePrmary opposing viewpoints. Interstate plpgllne company
regulatory burderirom the Federal level to thgtates. The represgntaﬂve; argued that natural gas p|pellneaﬁ|hdte
States are responsible for regulating the LDCs' widely expandegatherlng services should be treated like all unregulated

role in securing and delivering gas supplies. However, mamgatherers,with no FERC jurisdiction. L'arge and' small gas
PUC'sfeel the implications oDrder 636 athe State level are produ_cer:_s cpuntereq that FERC remaﬂgally ‘?b"gate‘_’ to.
not well understood. exercise its jurisdiction over pipeline companies or pipeline-

affiliated gathering operations in order to ensure equal and

Most State reaction to Order 636 is mixed. Some provisions argond|scrlm|natory gathering rates.

considered detrimental while others are viewed as beneficial. In , , ,
Pennsyivania, the PUC expressed objections to the SFV rateERC'S New Gathering Policy
design. The California PUC (CPUC) and the Michigan Public

Service Commission (PSC) both voiced opposition to the Ordel May 1994, FERC's new policy on gathering emerged through
636 transition cost recovery method. the approval of seven orders on gathering decisions. Two of

FERC's chief declarations clarify the gathering jurisdiction issue

Although there are several objectionséotain aspects of Order @nd refine the primary function test, which determines whether
636, most PUC's are developing policies to address or promot%'p?“r?e .fa_(:llltles serve as jurisdictional transmission or
some provisions of Ordé&36. For example the Pennsylvania Nonjurisdictional gathering.

PUC established policy guidelinesdddress transition cost

recovery (see box, p. 131). In California, the CPUC had already

established its own State-level unbundlprggrams before

Order 636was issued (see box, ¥82). The Michigan

regulators dedicated much of 1993 to identifying and examining

various State-level issues arisingm Order 636(see box, p.

133).
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Pennsylvania PUC Response to Order 636

Like other States, the Pennsylvania PUC objected to the change to the straight fixed-variable (SFV) rate design mandaj
636. Itfelt that the change harmed firtransportation customers by significantly increasing their demand charge
Pennsylvania PUC is also involved in the appeal of Order 636.

Although it obgcts to the SFV provision, the Pennsylvania PUC recognizes the need to deal with other aspects of Or
1993 the PUC largely focused on titimis cost recovery. The PUC issued a proposed policy statement on transition cost r,
in February 1993 and solicited comments on the proposed policy from LDC's, pipeline companies, and others. After co
of the numerous comments, the PUC issued a Statement of Policy Regarding the Recovery of FERC Order 636 Tran
(M00930389) in October 1993.

The Statement of Policy mandates:

e FERC Accounfl91 traniion costs may be presented as a claim in the purchased gas cost proceedings of LDC
to the statutory and regulatory procedures applicable to gas cost rate proceedings generally. Account 191 tran
stem from a pipeline company's pre-Order No. 636 merchant function.

e The cost of new facilities incurred by complying with Order 636 may be recovered through gas cost rate prg

e | DC's are allowed the opportunity for the full recovery of gas supply realignment costs and stranded costs by fili

or tariff supplement pursuant to the Pennsylvania Pulility Code. Stranded costse those costs associated w
facilities that are no longer used and useful after restructuring.

Althoughthe Pennsylvania PUC mostly focused on the task of developing a transition cost recovery mechanism, it alg
notice of proposed rulemaking (NOPR) to change current intrastate gas transportation tariffs. The NOPR states, "rev
regulations has become imperative since FERC's restructuring of the national gas industry."

The proposed rulgenerally strives to minimiz&he risk of interstate gas pipeline penalties, gas arbitrage by produc
shippers, and the shifting of cost to retail customers...." The proposed modifications include: strengthening of balanci
requiring transportation customers to balance injections and withdrawals within 30 days. Large transporters, shipping
100 nillion cubic feet, may be required to balance no rfreguently than daily, while other transporters need to balance no
frequently than weeklyFailure to balance generally will result in tHiBC charging out obalance customefer thecosts of
making up deficiencies, or requiring them to buy excess injection at premium prices. Passthrough of interstate pipelin
to transportation customers is not allowed unless the customer's actions directly resulted in the penalties.

The PUC hopes these changes will minimize the possibility that LDC's will incur pefualtiéslation ofinterstate pipeling
tariffs. Furthermore, the changes should reduce the ability of transportation customers or gas producers to benefit fro|
changes at the expense of LDC's or other customers by "riding" the LDC's system. Transportation rates will be reviseq
appropriate administration, demand, and storage costs devoted to transportation.
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The Scope of FERC Jurisdiction on Gathering were given only to those shippers using the affiliate's gatl

Issues
would be subject to State, not Federal jurisdiction, unless

In the orders, FERC determined that it generally does not havef the pipeline-affiliate interrelationship occurs.

jurisdiction over interstate pipeline companies' gathering

affiliates because theye not considered natural gas companiesT0 protect shippersom potentiallyunfair practices, FERC

under the NGA. However, FERC retains the right to disregard€quiring pipeline companies to demonstrate conforman

the separate corporate structures (of the pipeline company and

its gathering affiliate) in the event the pipeline company abuses

the pipeline-affiliate interrelationship. For example, FERC

jurisdiction could be invoked if pgine transportation discounts
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California PUC Response to Order 636

The California Public Utilities Commissi¢g@PUC) agreewith FERC's pro-competition philosophy and its open access
unbundling mandates. The CPU€elf has worked for these both in FERC &tate proceedings. Recent CPUC regulati
include: a rulemaking requiring unbundled services on pipelines and a capacity brokering program for LDC's (basically
as capacity release), and a rulemaking that encourages large customers to search for the best supply deals.

Although the CPUC supports competition, open access, and unbundling, it objects to two provisions of Order 636. A

and
ons
the same

long with

other States, California heavily criticized the straigbtfvariable (SFV) rate design and the transition cost recovery mechanism.

The CPUC is active with 14 other States in a joint appeal of these two Order 636 provisions.

In November 1991, the CPUC issued a rulemaking to unbundle interstate and intrastate transportation. By the time F
the final Order 636 in April 1992, two major pipeline companies serving California (Transwestern Pipeline Company an
Natural Gas Company) had largely becometgassporters in response to the CPUC rulemaltagy ofthe two pipeline
companies' firm bundled service customers were converted to firm transportation service.

FRC issued
d El Paso

The same rulemaking also established a capacity brokering program for LDC's. By November 1993, the California gas utilities,

Pacific Gas Transmission and Southern California Gas Company, were already participating in the capacity brokerin
Under the capacity brokering program, the CPUC first determines the amount of capacity LDC's must retain for core
(predominately residential and commercial customers). Any capacity not needed for core customers can be released
must hold an open season to auction off the released capacity to any party wishing to buy it. The open season is nondis
whoever bids the highest price, receives the released capacity.

The CPUC has been promoting unbundling and open accesd BiGHevelsince the 1atd980's.The CPUC believed larg
customers should secure transportation and supply agreements more suited to their needs rather than purchase m
bundled service.

An Orderlinstituting Rulemaking issued in Septemb880prohibited LDC's from selling gas supplies to noncore custon
LDC's could only sell transportation service to this sector. The CPUC allowed one exception to this rule. If the noncore
committed to at least a 2-year supply contract, andipaiseme price as core customers, the LDC's could then provide the
gas supplies.

) program.

customers
The LDC's
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with three standards as a condition to allowing the transfer of
facilities. The three standards:

132

FERC also included another condition to granting facility

pipelinecompany seeking to transfer facilitiesitsrsuccesso
Require nondiscriminatory access by the pipeline to all
sources of supply, and bar undue preference to shippers of
a gathering affiliate oveshippers of nonaffiliated gatherers
in scheduling, transportation, storage or curtailment
priority.

gathditieg famvebeen offered an opportunity to contin

transfers that applies to both spindowns of pipeline gathering
iiites to affiliates and spinoffs to nonaffiliates. Either the

r

must demonstrate that existing customers served by the

ue

service under mutaghgeable terms, conditions, and rates.
Should the pipelimpany or itssuccessor and existing
gathering customers fail teach amgreement, then the pipeline

company or itsuccessor must submit a "default” contract that

Require disclosure o@ny information provided to a has been offered to existing customers. Thefdesasvice
gathering affiliate imegard to transportation of natural gas, under the default contract should be consistent with t
including capacity release or other available capacity, to all onditions, and ratef®r variousservices currentlpffered by
similarly situated gatherers in the same basin or field. independent gatherers in the particular region.

he terms,

If FERC

concludes that the default contract meets these criteria, it will

Prohibit the tying of pipeline transportation service to any
other service on behatff, by, or involvingthe pipeline
company's gathering affiliate.

allow the pipeline company to transfer the facilities.
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Michigan PSC Response to Order 636

The Michigan Public Service Commission (PSC) is reviewing several issues arising from Order 636 that affect LDC'S
consumers. The concerns focus on transition costs, storage issues, and gas cost recovery.

The Michigan PSC is dealing with transition cost issues on the Federal and State level. On the Federal level, the PSC i
the types and amount of transition costs and is involved in the appeal of Order 636's treatment of transition costs. Mig
California, also objects to the lack of cost sharing among different transportation buyers. The PSC believes the firm tra
customers bear too much of the transition cost burden.

and their

5 examining
higan, like
nsportation

At the State level, Michigan is evaluating the allocation of transition costs among LDCs' sales and transportation customers. The

PSC is also considering whether LDC's should absorb some of the costs. Michigan will likely address these issues i
LDC rate cases. The PSC notes that a certain precedent exists in its earlier decisions on the passthrough of take-
Transition cost decisions depend on many case-specific factors and therefore a generic PSC policy is impractical.

With approximately 13 percent of U.S. storage capacity, the treatment of storage is another concern for the Michigar
commission is examining existing and new gas storage facilities. For existing storage, the PSC concerns include:

e Allocation of storage capacity between firm customers and interruptible customers

e Pricing of storage capacity

e Sufficiency of storage capacity.
For new storage the PSC is considering the following issues:

e Encouragement of new natural gas storage

e Jurisdictional role in the development of new storage fields

e Pricing of new storage: rolled-in, incremental, cost-based, or market-based.
The third significant issue facing the Michigan PSC is gas cost recovery (GCR). A few of the concerns center around:
of natural gas suppliers, price indexing of supply contracts with producers, and the LDCs' ability to rebundle pipeling

Michigan will likely addresshese concerns on a case-by-case basis as more is known about them. These issues depe
case-specific factors and thus a generic PSC policy is considered impractical.
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Revision of the Primary Function Test The Kansas Pipe Line market standard required the applicant to
prove that "there exist customers who can reasonably be

Two of the seven orders approved at FERGIg 1994 open  expected to use the proposed natural gas service." Under this

meeting addressed the primary function¥est. FERC declaredtandard, an applicant was required, prior to the time

that facilities located beyond aopessing plant, other than those construction commenced, to have executed domtracts and

incidental to the plant's operation, will be consideredsupporting market data demonstrating that presentuture

jurisdictional transmission facilities generally. Certain rate payers will be prateed from having to make inappropriate

exceptions may ballowed however. In addition to owning contributions to the costs associated with the new facilities.

facilities behind the processing plant, some gatherers also ma§bsent such showing, FERC will place the applicant at risk for

own relatively lengthy faciliies beyond thelant. These any underutilization of facilities.

downstream facilities could be exempt if the length is

proportional to the length of the gatherer's behind-the-planFERC currently continues to issue at-risk certificates. The

facilities. For example, if a gatherer has large facilities behindpurpose of these certificates is to prestitting the costs of

the processing plant, then large facilities beyond the plant maynderutilized facilities to existing stomers who derive minimal

be necessary as an incidental extension of either plant operatiohsnefits from the newroject. In addition, at-risk certificates

or the gathering system located behind the plant. FERC woulghould guard against unwarranted rate increases to customers

then classify the faciliies beyond th@ant as gathering, who use the new facilities in the event the new capacity is

rendering them exempt from jurisdiction. substantially underused. FERC has reasoned thptpékne
company is in the best position to evaluate the need for facilities
and should shoulder the risk of misjudgment.

Facility Construction .
The pipeline company can subsequently seek removal of the at-

risk terms and conditions imposed on the new facilities in a

Order 555 (RM90-1-00September 1991}he construction general rate cadited under Section 4 of the NGA. FERC has
rule, was intended to provide comprehensive guidance oY . ; . .
indicated that it would not impose a rigid formula. Instead,

construction projects. However implementation of the order was .

. . pipeline companies are free to demonstrate in the Section 4
postponed in Novembdr991 because of numerous industry . s .
o . - . roceeding that the costs of the facilities sought to be included
objections to certain provisions. Instead, FERC continues t

. ) o . in rates would result in just and reasonable répes its
issue construction certificates on a case-by-case basis. L .
customers. The pipeline company will have the burden to show

Under Sectior7(c) ofthe NGA, FERC has authority over the that FERC's concerns about unwarranted cost shifts to eX|'st|nlg
customers or unwarranted cost increases to the project's

construction of new pipeline facilities or the expansion of e
- i . o Gustomers are satisfied.
existing systems. FERC approves a specific construction projec

and rules on another crucial issue: the cost recovery method f

the new facility. %{ommencmg construction of a ndacility under an at-risk

certificate is a large gambler apipelinecompany. The cost

. . recovery method, duture rate treatment, for the new facility is
For several decades, FERC policy nly shaped by the unknown. FERC determines a rate treatment at the time of

Kansas Pipetine test* This test established th@énimum e . .
. ; . .certification but this can be reversed in a later rate case. As a
requirements necessary to ensure protection of the public whilé : ;
! : . result, financial arrangements are difficult to make. For example,
encouraging expansion of service where needed. The Kansas

Pipe Line test required the construction certificate applicant t a pipeline company may be unable to secure loans for building

meet seven criteria. Some of these standards were later modifi%(ﬁnivciig r:i;lllIt};r?ee:iiﬁiepg::ggf\?vﬂle ::CQSI\OIG tuhtem ng\];v

by FERC Order 555Although Order 555was vacated in facility's cost
November 1991, FERC continues to apply some of the modified y '
criteria, where the applicant has not met the Kansas Pipe Lin

) Fﬁ addition, FERC's policy on the cost recovery method for new
analysis.

facilities hahanged. The issue is rolled-in versus incremental
rate treatment (rates are designed using the strighit
variable (SFV) method)Previously, FERC was inclined to
“The primary function test is a set of standards used by FERC to determin@"owlroned"n rates. Under this rate treatm(?nt’ FERC permltted
whether a facility's primary function is transmission or gathering. Thesethe pipelinecompany taecover the nevacility's costs from

standards include diameter, length, location, and operation pressure of the linfhe established systemwide rate base.
FERC maodified the primary function test to account for the changing technical
and geographical nature of exploration and production, especially for offshore
facilities. Under the modified primafynction test, FERC applies a sliding scale
that allows pipeline lengths and diameters to increase in correlation to the
distance from the shore and water depth of an offshore production area.
“Kansas Pipe Line and Gas Company, eRdFPC 29 (1939).
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Both existing shipperandshipperswho would use the new eventually result in a reduction in the cost basis of the utility and

facility, or expansion shippers, wouddy the costs through their are passed through to consumerddmthef lowerrates.

rates. With at-risk certificates, FERC changed its preference in However, the passthrough of cost savings does not happen until
cost recovery. In most cases, when an at-risk certificate is the pipeline company files its next NGA Section 4 rate case or
issued, costs would be recovered only from the rates charged to FERC initiates a Section 5 rate proceeding. With incentive
expansion shipper&nown as incremental ratednder this rates, public utilities receive incentives simildiirtos in a

method, the recovery of costs is less certain. The expansion competitive market. A utility is rewarded for minimizing costs
shippers mayunderutilize the new facility, or thpipeline kecause it retains a portiontbé cost savings. However, should
company may not secure enoegipansion shippers to meet the thditutimake apoor decision, both the customers and the
capacity. utilitymayforego the opportunity for reduced rates and higher

returns, respectively.
FERC has not revisited the facility construction issue because it

had focused on Order 636 compliance filings during 1993. Now In October 1992, FERC issued a policy statement on incentive
that the restructured pipeline industry is operating, the ratemaking, establishing gufdelinempanies to use in
Commission will proBbly return to facility construction policy. formulating incentive proposals. The policy statement provides
Chair Moler has hinted on the direction of FERC's policy. In an only general prinfiplesilities interested infiling for

address to the 1993 North American Natural Gas Summit, she incentive regulation. The individual companies must develop
stated that an at-risk decision is necessarily an interim one specific incentive ratemaking proposals. Pipeline companies and
because the Commission cannot deterim advance if the new LDC's have acknowledged the benefits of incentive regulation.
capacity will be "used and useful." But becaOsder 636affected most segments of the natural

gas industry, much of the industry's efforts concentrated on

issues related to restructuring in 1993.
Incentive Regulation ey _

Some utilities, primarily LDC's, have begun to examine the
Many of the risks in the interstate pipeline industry could changeposs'bIe u;e .Of |ncent|ve'ratesi. IMfSt LDS S Incentive r&t)ecplgns
by moving away from the traditional cost-of-service regulationgr.e currgn ylnc?rélexrzggnsgn&aé S age.l_f owever cl)ne : d an
to incentive regulation. Under the cost-of-service approach, 1ego t‘?‘s ant Iec r,( 1993 f) int-al Omr']a’ Imp gmgn |'ef ,
rates are set at a level that is expected to generate enougnﬂ incentive rate pian in or gas purchasing (in California

revenues to allow th&rm to recover its expenses plus an efse rates abre tzrm:ad Ferform& ce-based rattes_?_.h SfPCE&ES
allowed return on assets. Cost-of-service regulation, which haBerlormance-based rate pian Involes components. The firs

also been widely applied to other regulated industries, has bequmrl).onent meatsures tSIzle;;Eds l')O urcpasmlg per{ogma_\nce at. the
severely criticized for it@flure to provide firms with incentives mainiine against an established benchmark Cost. By iImproving

to operate efficiently. One criticism is that a firm's costs may beefﬁmency and using risk management tools, SDG&E may lower

accepted by regulators as beffgt and reasonable” when in its costs bglow the benchmark cost. The resulting §avings,
fact more efficientoperations could reduce costs. Another extpres?edtln tr:torrtn oil‘hIO\I/(\]/Ierrates tohcustorlrerglar)ld Ih'gfh er
criticism is based on the Averch-Johnson hypotlgsis. Thigdtes of return fo stocknholders, are s @qally. Similarly |

theory argues that regulated firms have an incentive tothe Coft CS)thgzgaS |stgreater t:lant thEhb;lChm;;E (plus 2
overinvest in capital because allowed profits are set as gercen), S customers and stockholassorh these

percentage of their capital assets costs through higher rates or lower rates of return. The second
' component compares the price SDG&E pays at the citygate (gas

As aresult of these shortcomings of cost-of-service regulation(,:OSt plus transmission cosY) to the benchmark. IEtlygate

some regulators of other industriesyed as State public utility price is less than the established benchmark, 95 percent of the

commissions and FERC, have begun to consider alternativﬁavmgs go to SDG&E's customers and 5 percent of the savings
' go to the stockholders.

forms of regulation, known collectively as "incentive
regulation." Incentive regulation tends to simulate competition . L L :
in a monopoly environment byying utilities' returns to At present, LDC§ are more active in developlng incentive rate
performance. For example, utilities may be allowed to retain afrograms thap Interstate plpellne cOMPAes. For example,
profit a portion of any cost saving they are able to achieve. ThisOMe Statajt'“?y. commissions, such as n Marylapd, are
gives them an incentive for further cost reductions. Customer urrently examining the advantages of using incentive rates.
would receive any remaining coavags in the form of reduced ther States have gone even further. The New Jersey Board of

rates. In contrast, under cost-of-service regulation, cost Savindrgegulatory Comm|SS|oners reviewed a formal LDC,: Incentive
ate proposal in 199%ut the proposal was later withdrawn.

Although FERC adopted the policy statement on incentive
“Harvey Averch and Leland Johnson, "Behavior of the Firm under ratemgklng proposhe?ls,' no lepellne ;Eggames arg USIEg
Regulatory ConstraintAmerican Economic Review?2 (1962)pp. 1052- Incentive rates at this time. owgver, approved market-
1069. based rates for several companies in 1993.
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low nitrogen oxide burners. Utilities and industrial boilers can

; now average summer and winter emissions under the new policy
EnVIronmentaI and Safety to achieve an annual target. EPA concluded that in many cases,
Developments fuel switching will be a more cost-effective method for

controlling nitrogen oxide emissions than traditional add-on

During 1993, some notable environmental programs, regulatior£ONtrols.
and legislation were implemented. The Environmental o
Protection Agency (EPA) introduced new programs and policied”CB Contamination

that will affect thenatural gas industry. The Department of
Interior (DO|) alscannounced regu'ation that is ||ke|y to have For the first time, EPA addressed abandoned local distribution

an impact on the industry. In addition, EPBQI, the pipelines, contaminated with PCB's. Regulations have been in

Department ofEnergy (DOE) and others are pursuing Placefor some timebut were not applied to local distribution
interagencyapproaches to the environmental goals of thelines. PCB's were historically used as lubricants at pipeline-
Administration. For example, in Novembe993, EPA  related facilities. They were later discovered to cause cancer.
announced the Green Sectors Programprbgram is designed

specifically to work withselected industries, State regulators, Included in the regulations is an American Gas Association

and other stakeholders to improve the environmental results adf\GA) proposatthat distributors maintain anventory of the
reduce the economic impact of EPA programs. contaminated, abandoned pipelines and mark their location.

EPA may call fordistributors tofill contaminatedpipes,

In March 1994’ a natural gas pipeline exp|osion in Edison, Nev\ﬂestined for abandonlﬂl‘eWith ﬂy ash or other inert material to
Jersey prompted increased public attention onsfety of render them unusable. The agency is concerned that excavators
natural gas pipelines. The blast destroyed an apartment compléi@y unearth the pipeline and be exposed to the PCB's. EPA is
and displaced several hundreds of pedgkmy Federal and further troubled by the possibility of contaminated pipes being
State officials called for a review shfety procedures for ~ removed and then used for another purpose.
pipelines as a result of the explosion.

EPA's allowance of PCB-contaminated pipelines to remain in
The Department of Transportation's (DOT) Research andhe ground is unprecetted. This remedy is part of an evolving
Special Programs Administration (RSPA) is responsible forview at the agency that recognizezdidous material is best left
regulating oil and natural gas pipelinfes safety. When an undisturbed in some cases.
accident occurs, pipeline companies must file accident reports
with this agencyRSPA is also responsibfer implementing ~ Pollution Discharge

safety legislation, such as the Pipeline Safety Act of 1992.
In March 1993, EPA developed the National Pollution

Discharge Elimination System (NPDES) guidelines under Title
; [l of the Clean Water Act for the control discharges from
Environmental Developments offshore oil and gas facilitieBlPDES permithave mandated
zero discharge of produced water in some regions of the
country.Members of the natural gas industry haxeressed

concerns that these restrictions place considerable cost burden

The EPA announced that electr!c utilities and mdustnal b0|lersOn producers and have questionable environmental benefits.
can now switch to natural gas in the summer in order to meet

Clean Air Act requirements. This new policy could increase Oil Pollution Act
natural gas demand in the summer, at least over the long term.

The palicy allows for switching toleaner fuels during the Under the Oil Pollution Act, the Minerals and Management

summer, when ozone 1S a pro.blem and gas 1S ava'lableService of the DOI issued a Notice of Proposed Rulemaking that
Previously, EPA required continuous emissions controls

h hout th Thisvoically involved busti would require onshorand offshore oil and gas facilities to
rougnout the year. |$yp|ca.y invoved COmBUSHOn — yemonstrate the ability ymay up tdb150million for potential
equipment modifications such as installation of

pollution damages. This requirement could have a significant
impact on the operation of many small natural gas producers and
storage operators.

Seasonal Fuel Switching

Pipeline Safety
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The RSPA regulates both oil and gas pipelifresn the required to infornesustomers of the pipelingsey own. The
wellhead to the burnertip, including interstate and, through Statetilitiesumust also advise customerspipeline maintenance and

cooperation, intrastate lines. The agency also tracks statistics on the hazards of failing to maintain pipelines.

pipeline accidents. During 1991, the latest year for which data

are available, natural gas transmission and gathering pipeline In189r| RSPA issued a Final Rule that implements a
operators reported 71 incidentayolving 12 injuries and program for the first of thigove provisions, the use of smart

$11706,237 inproperty damag¥. An incident involves a pigs in new and replacement pipelinemgefoy is also
release of gas and eithgit) adeath or personal injury expected to issue another Finaffétuiee secongrovision,
necessitating in-patient hospitalization or (2) estimated property requiring the periodic inspection of existing pipelines, in
damage of $50,000 anore. Natural gas distribution pipeline October 1995.

operators reported62 incidents, involving 14 deaths, 77

injuries, andb7,813,748 irproperty damage. Of ti83total

gas incidents]139 (60percent) were attributed to damage by

outside forces. Sum mary

Although pipeline daty recently became a highlighted concern During the past ;5 years, regu_latory change has Qirected anew
of the general public, it has been a concern of legislators fopPProach to doing business in the natural gas industry. The

some time. Lawmakers passed a major piece of legislation thRurchase and sale of natural gas at the interstate level are now
Pipeline éafety Act in1992. RSPA is responsible for, driven by market conditions with no regulatory interference.

implementing the provisions of the legislation. Three critical

provisions of the act affect the natural gas industry: The most significant area of regulatory uncertainty now rests in

the State arena. Although State regulatory authorities are
supportive ofmany aspects of Order 63@hey face difficult

accanmodate internal inspection devices, called smartdec'SIOnS regarding the appropriate allocation of costs

pigs. Smart pigs are electronic devices that are Senflssociated with restruct.uring among c.ustomer classes. The
through the pipeline to inspect for structural weaknesse cumulative costs associated with the industry restructuring

during the past decade have resulted in the passthrough or
pending passthrough &17 to $1%illion to consumer’

While the change in rate structure mandated in Order 636 often
results in residential and commercial customers paying an

e Excessflow valves are requirednly for residential increased share of the LDC's costs of providing that service,

properties to shuiff excess gafiow; theyare similar to lower rates to customers with fuel-switching cap_abll!tles may be
an electrical fuse. The valves will be placed at the curb oftecessary to keep them on #ystem and contributing to the

a house to regulate the gas lines leading into the house. reduction of overall system costs.

e New and replacement @hd gas pipelines are required to

e Existing oil and gas pipelines in higlensity population
areas are required to undergo periodic inspection.

d The State PUC's are also evaluating the extent to which the
unbundling provisions of Order 636 should be extended to the
distribution system within their States. One State, California, has
already adopted that approach.

e There araoughly 7.5 million miles of customer-owne
pipelines in the United States. Natural gas utilities are

“These costinclude take-or-pay settlemeapsts of$11 billion to $13
billion, transition costs of $4.8 billion, and SFV rate change cost shifts of $1.2
billion. Take-or-paycostsare Energy Information Administration estimates
based on FERC Order 636-B. Transiticostsare from the Government

“Department of Transportation, Office of Pipeline Saféhnual Report on Accounting OfficeReport on the Costs, Benefitgd Concerns Related to
Pipeline Safety Calendar Year 19@¥ashington DC, 1991), p. 21. FERC's Order 63§Washington, DC, November 1993).
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Appendix B
Transportation Rates Under Order 636

This appendix contains numerical examples of transportation rates, as discussed in Chapter 2, for a hypothetical pipeline compan
(Pipeline A) using the straight fixed-variable (SFV) rate design. It also includes examples showing the impact on rates of interruptible
revenue crediting, capacity release, and transition costs. The examples are intended to show, in a greatly simplified fashion, how firm
and interruptible rates are developed from a pipeline's company's cost and throughput characteristics.

The examples are all based ocoanmon set of assumptions about Pipeline A's costs and ope(@tdites B1). The company is
assumed to have total fixed costs of $9@liom variable costs of $20 million, and expected throughput of 1,200 trillion Btu (TBtu),

of which 1,000 TBtu is expected to be firm service and 200 TBtu interruptible. The system load factor (average daily demand divided
by peak-day demand) is assumed to be 0.33, which gives a maximum peak-day demand for firm service of 8.302 TBtu.

Table B1. Cost and Operating Assumptions for Pipeline A

AA Total System Fixed Costs (million dollars) $900
AB Total System Variable Costs (million dollars) $20
AC Firm Throughput (TBtu) 1,000
AD Interruptible Throughput (TBtu) 200
AE System Load Factor (average/peak) 0.33
AF Transportation Contract Term (months) 12
AG Peak Period (months) 3
AG'=AG*30 Peak Period (days) 90
AH Off-Peak Period (months) 9
AH'=365-AG' Off-Peak Period (days) 275
Al Allowed Return on Rate Base (percent) 11
Al Cost of Debt (percent) 9

AK Income Tax Rate, Combined State and Federal (percent) 38
AL Depreciation Rate for Rate Base (percent) 5

AM Ad Valorem Tax Rate (percent) 2

AN Debt/Equity Ratio 50/50
AO=AC+AD Total Throughput (TBtu) 1,200
AP=AC/365/AE Peak Firm Capacity (TBtu) 8.302

Note: Row names begin with A to designate the "Assumptions" table.
Source: Energy Information Administration, Office of Oil and Gas.
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The financial structure of the firm is assumed to be equally divided between debt and equity. The allowed return on rate base is 11
percent; the cost of debt is 9 percent. State and Federal income taxes amount to 38 percent of the sum of return on equity and incon
tax liability. In addition, there is an ad valorem tax of 2 percent of the vahe igfte base. The rate base is depreciated over a 20-year

period, giving an annual depreciation rate of 5 percent.

SFV Rate Design

SFV rates are determined on the basis of @odt operating characteristiable B2). Variable costs are recovefremm all
customers through the usage fee of $0.017 per million Btu (MMBtu), which is derived as shown in Equation (1):

Usage Fee

Table B2. SFV Rate Calculations

= Variable Costs / Total Throughput

$20 million / 1,200 TBtu

$0.017/MMBtu

1)

RA=AC/365/AE+AD/365 Reservation Fee Billing Units (TBtu) 8.85
RB=AO Usage Fee Billing Units (TBtu) 1,200
RC=AA*AP/RA Fixed Costs Allocated to Firm Customers (million $844
dollars)
RD=AA*AD/365/RA Fixed Costs Allocated to Interruptible Customers $56
(million dollars)
RE=AA/RA/12 Monthly Reservation Fee ($/MMBtu) $8.47
RF=AB/RB Usage Fee ($/MMBtu) $0.017
RG Assumed Interruptible Load Factor 1
RH=RE*12/(365*RG)+RF Maximum IT Rates ($/MMBtu) $0.295
RI=RF Minimum IT Rates ($/MMBtu) $0.017
RJ=RE*12*AP/AC+RF Average Cost of Firm Throughput ($/MMBtu) $0.861

Note: Row names begin with R to designate the "Rate" table. IT = Interruptible Transportation.
Source: Energy Information Administration, Office of Oil and Gas.

Fixed costsre recovereffom both firm and interruptible customers. Fixed costs recovered from firm customers are based on the
peak daycapacity reservation. Fixed costs recovdrenh interruptible customers are based on average interruptible throughput
adjusted for discounting and the rate design load factor. The total reservation billing units over which fixed costs are spread therefore
consist 0f8.302TBtu of peakfirm capacity and.548 TBtu of imputed reservation billing unitsr interruptible transportation
(assuming no discounting and a 100 percent interruptible rate design load factor):

Peak Firm Capacity Reserved (2)
+ Average Daily Interruptible Throughput

Reservation Fee Billing Units =

8.302 TBtu + (200 TBtu / 365 days)

8.85 TBtu

Thus, in this example, firm customers are responsible for 93.8 percent of total fixed costs ($844 million) while interruptible customers
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are responsible for the remaining 6.2 percent ($56 million).

The monthly reservation charge is calculated by first convefitiad costs to anonthly basisand dividing by the number of
reservation fee billing units, as shown in Equatiorfy3):

Monthly Reservation Fee = $900 million / 12 months / 8.85 TBtu 3)
= $8.47/MMBtu

Both minimum and maximum interruptible transportation (IT) rates are calculated. The minimum IT rate is equal to the firm usage
fee. The maximum IT rate is determined as shown in Equation (4):

Maximum IT Rate = Annualized Reservation Fee / ( 365 days * Interruptible Load Factor) (4)
+ Usage Fee

$8.47/MMBtu * 12 months / ( 365 * 1.0) + $0.017/MMBtu

$0.295/MMBtu

Interruptible Revenue Crediting

The interruptible revenue crediting mechanism is an interim measure designed to permit pipeline companies to make conservative
estimates of interruptible volumes until actual experience with capacity release prdwédésfax moreaccurate estimates of
interruptible throughput. One effect of interruptible revenue crediting may be to reduce firm transportation (FT) rates (Table B3).

In its SFV rates (Table B2) the company would recover $iémof fixed costs from interruptible service. However, if the company
is able to sell more interruptible service than it projectsiaif recover more than the allocat®86 million. The overrecovery
represents proffor the company. The revenue crediting mechanéuires the pipeline company to distribute 90 percent of the
overrecovery to firm customers, thereby reducing their rates, and keep only 10 percent as profit for the company.

Suppose interruptible throughputigice as much as expected—400 TBtu rather than 200 TBtu. Then, at the maximum IT rate, the
pipeline company's revenues will be $59 million higher than expected:

Incremental IT Revenues = Incremental IT Throughput * Maximum IT Rate (5)

200 TBtu * $0.295/MMBtu

$59 million

After deducting the $3.4 million variable cost of transporting the additional gas (i.e., the 200 TBtu of incremental throughput times
the usage fee of $0.017, which is the per-unit variable cost of service), the pipeline company retains 10 percent of the remainder ($5.¢
million) as profit and credits 90 percent ($50.0 million) to firm customers:

Incremental Pipeline Profit = 0.10 * (Incremental IT Revenues - Incremental Cost) (6)

0.10 * ($59 million - 200 TBtu * $0.017/MMBtu)

$5.6 million

Firm Customer Credit = 0.90 * (Incremental IT Revenues - Incremental Cost) (7

%Alternatively, the reservation fee can be calculated by converting the firm fixed costs ($844 million) to a monthly fixed cost ($70.3 million) and then dividing by
the firm peak-day capacity or 8.302 TBtu.
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This reduces the revenue requirement for fixed costs from firm customers to $794 million (from the original $844 million):

= $50 million

Revised Firm Customer Revenue = Original Firm Customer Revenue Requirement -

Requirement

Firm Customer Credit

$844 million - $50 million

$794 million

which reduces the effective monthly reservation fee to $7.97/MMBtu (from $8.47 originally):

Effective Monthly Reservation = Revised Firm Customer Revenue Requirement /

Fee

The example assumes that the incremental interruptible throughput was chargesitingm ITrate. If a discounted rate were

Peak Firm Capacity / 12 months

$7.97/MMBtu

$794 million / 8.302 TBtu / 12 months

(8)

9)

charged, the revenue impacts would be smaller. In the case of a discounted IT rate at 50 percent of the maximum rate, the reservatic
fee would be reduced to only $8.23/MMBtu (Table B3).

Table B3. Interruptible Revenue Credit Calculations

ID=IB+IC

IE=IC*RH

IF=IC*RF

IG=(IE-IF)*IA
IH=(IE-IF)*(1-1A)
I=(RE*12*AP-IG)/AP/12

1J=0.5*IE

IK=IF

IL=(13-IK)*IA
IM=(13-IK)*(1-1A)
IN=(RE*12*AP-IL)/AP/12

Crediting Factor
Interruptible Throughput (TBtu)
Incremental Interruptible Throughput (TBtu)
Adjusted Interruptible Throughput (TBtu)

Case 1: Incremental IT Sold at Maximum IT Rate
Incremental IT Revenues (million dollars)
Cost to Pipeline (million dollars)
Firm Customer Credit (million dollars)
Incremental Pipeline Profit (million dollars)
Effective Reservation Fee ($/MMBtu)

Case 2: Incremental IT Sold at 50% of Maximum IT Rate

Incremental IT Revenues (million dollars)
Cost to Pipeline (million dollars)
Firm Customer Credit (million dollars)
Incremental Pipeline Profit (million dollars)

Effective Reservation Fee ($/MMBtu)

0.9

200
200
400

$59.0
$3.4
$50
$5.6
$7.97

$29.5
$3.4
$23.5
$2.6
$8.23

Note: Row names begin with | to designate the "Interruptible Revenue Credit" table. IT = Interruptible Transportation.
Source: Energy Information Administration, Office of Oil and Gas.
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Capacity Release

Holder(s) of firm pipeline capacity rights can reduce their transportation costs by releasing capacity (Table B4). For simplicity, assume
that Pipeline A's firm capacity is all held by a single shipper. That shipper will transport 1,000 TBtu of gas over the course of a year
(Table B1). However, its capacity needs will vary greatly throughout the year. During a 3-month (90-day) peak period the shipper
will need 8302 TBtu of capacity. Total throughput during the peak period will therefore be 8.302 TBtu * 90 days = 747 TBtu. The
remaining253 TBtu of firm throughput will be transported during the remaining 9 months (275 days) of the year. This means that
the average daily firm capacity needed during the off-peak season is only 253 TBtu / 275 days = 0.919 TBtu.

Table B4. Cost Impacts of Capacity Release

CA=AC/365 Average Firm Capacity Need (TBtu) 2.740

CB=(AC-AP*AG")/AH' Off-Peak Firm Capacity Need (TBtu) 0.919

CC=AP-CB Off-Peak Excess Capacity (TBtu) 7.383

CD=CC*AH' Yearly Off-Peak Excess Capacity (TBtu) 2030

CE=RC Total Yearly Firm Capacity Cost (million dollars) $844

CF=CE/AP/365 Average Cost of Reserved Firm Capacity ($/MMBtu) $0.279

CG=CE/AC Average Cost of Firm Capacity Used ($/MMBtu) $0.844

CH=CF*CD Yearly Cost of Excess Capacity (million dollars) $566

Case 1: Capacity Release at Full Reservation Fee

Cl=CC Released Capacity (TBtu) 7.383

CJ=AH Release Period (months) 9

CK=CI*RE*CJ Total Revenues from Capacity Release $563
(million dollars)

CL=CE-CK Net Cost of Total Capacity to Releasing Shipper (million $281
dollars)

CM=CL/AC Average Cost of Capacity to Releasing Shipper ($/MMBtu)  $0.281

CN=CL/12/AP Effective Monthly Reservation Fee ($/MMBtu) $2.82

Case 2: Capacity Release at 50 Percent of Reservation Fee

CO=0.5*CI*RE*CJ Total Revenues from Capacity Release $281
(million dollars)

CP=CE -CO Net Cost of Total Capacity to Releasing Shipper (million $563
dollars)

CQ=CP/AC Average Cost of Capacity to Releasing Shipper ($/MMBtu)  $0.563

CR=CP/12/AP Effective Monthly Reservation Fee ($/MMBtu) $5.65

Note: Row names begin with C to designate the "Capacity Release" table.

Source: Energy Information Administration, Office of Oil and Gas.

The shipper must permanently reserve capacity to meet its peak needs of 8.302 TBtu even though this level of capacity will only be
needed for 3 months out of the year. In this example, the shipper must reserve 3,030 TBtu of annualized capacity (8.302 TBtu of peal
capacity * 365 daysgven though the annual firm throughpuoiidy 1,000TBtu. At amonthlyreservation charge &8.47 per

MMBtu, the total cost of firm capacity will 1844 nillion per year. Wheaveraged over the annualized capacity reservation of 3,030

TBtu, this gives a per-unit capacity cost of $0.279 per MMBtu:
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Per-Unit Cost of Firm = Annualized Reservation Charge / Annualized Capacity Reserved (20)
Capacity Reserved

$8.47/TBtu * 8.302 TBtu * 12 months / (8.302 TBtu * 365 days)

$844 million / 3,030 TBtu

$0.279/MMBtu

However, the shippewill not need much of this capacity during the year. Since a totalyf,000TBtu of gas will actually be
shipped during the year, the per-unit transportation cost (i.e., the average cost of capacity actually used) is $0.844/MMBtu.

Per-Unit Cost of Firm = Annualized Reservation Charge / Annual Firm Throughput (1)
Capacity Used

$844 million / 1,000 TBtu

$0.844/MMBtu

Now suppose the shipper is able to take full advantage of the capacity release program to resell its unneeded capacity at the pipelir
company's maximum rate for firm transportation—i.e., the monthly reservation charge of $8.47/MMBtu. The unneeded capacity is
available in the off-peak season (9 months) when the shipper has reserved 8.302 TBtu but only needs 0.919 TBtu. This leaves 7.38
TBtu of releasable capacity. If this is sold at fob reservationfee, the releasinghipperwill earn $563 million in
revenues—recovering the full cost of the excess capacity:

Total Revenues from = Released Capacity * Release Period * Reservation Fee (12)
Capacity Release
7.383 TBtu * 9 months * $8.47/MMBtu

$563 million

This will reduce the releasirghipper'sffective total cost of capacity fro844million to $281 million, for an effective per-unit
capacity cost of $0.281/MMBtu:

Average Cost of Capacityto = (Total Cost of Capacity - Revenues from Capacity Release) / (13)
Releasing Shipper Annual Firm Throughput

($844 million - $563 million) / 1,000 TBtu

$0.281/MMBtu

This average capacity cost corresponds to an "effective" reservation fee of $2.82/MMBtu (Table B4).

The total levelized firm transportation cost consists of the average cost of capacity plus the usage fee—$0.298/MMBtu. In this case,
the releasing shipper has managed to reduce its transportation cost essentially to the maximum IT rate.

A more modest (and more likely) financial outcome for the releasing shipper occurs when the released capacity does not commant
the maximum FT rate. If instead it is resold at a 50-percent discount from the full reservation fee, the releasing shipper will earn $281
million, loweringits total capacity costs &563million, or $0.563/MMBtu. This corresponds to efiective reservatiofee of
$5.65/MMBtu (Table B4).

This example is still somewhat optimiséeen with the assumed discount on released capacity, since releasing shippers are unlikely
to be able to resell all of their excess capacity during off-peak periods. Nevertheless, the example demonstrates that significant cos
reductions may be available for shippers who are able to take advantage of the capacity release program.
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Transition Costs

Transition costs willicrease rates for Pipeline A for a few years (Table B5). This company is assumed to have $90 million of GSR
costs to be recovered over 3 years, $illBmin stranded costs (fderminating contracts for upstream capacity) to be recovered over

3 years, an®10 million in new facilityinvestments to be added to the rate base, which earns an 11 percent allowed rate of return
(Table B1). (Since Accouid1 costs are billed directly to the individual customers on whose behalf they were incurred, and do not
affect overall rates, they are omitted from the example.)

GSR Costs $90 million recovered over 3 years
Stranded Costs $18 million recovered over 3 years
New Facilities $10 million added to rate base

For each of the next 3 yea$80 nillion in GSR costs will béilled to customers—90 percent or $27 million to be recovered through
a firm demand surcharge and the remaining $3 milliough an increase in the maximum IT rate. Stranded costs of $6 million over
each of the next 3 years will be recovered through a firm demand surcharge.

The firm demand surcharge is calculated by converting the $33 million in annual GSR and stranded costs allocated to firm customers
to a monthly figure and dividing that by the peak capacity reservation:

Firm Demand Surcharge = (Annual GSR and Stranded Costs Allocated to Firm Service) / (14)
12 months / Peak Firm Capacity

($27 million + $6 million) / 12 months / 8.302 TBtu

$0.331/MMBtu

New facilities of$10 million will be added to the ratease With a debt/equity ratio 0/50 (Table B1l)the debt and equity
components of the new investment are each $5 million. The associated fixed costs include:

Return on Equity of 11 percent $ 0.55 million
Interest on Debt of 9 percent $ 0.45 million
Income Tax of 38 percent $ 0.34 million
Annual Depreciation of 5 percent $ 0.50 million
Ad Valorem Tax of 2 percent $ 0.20 million
Total Increase in Fixed Costs $ 2.04 million
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Table B5. Transition Cost Recovery

GSR Costs
TA
TB
TC=TA/TB
TD=.9*TC
TE=.1*TC
Stranded Costs
TF
TG
TH=TF/TG
New Investment
TI
TJ=0.5*TI
TK=0.5*TI

Increase in Fixed Costs from New Investment

TL=AI*TJ

TM=AJ*TK

TN=AK*TL/(1-AK)

TO=AL*TI

TP=AM*TI

TQ=TL+TM+TN+TO+TP
Rate Impacts

TR=(TD+TH)/12/AP

TS=TQ/12/RA

TT=TE/AD

TU=TS*12/365

TV=TT+TU

Total GSR Costs (million dollars)

GSR Recovery Period (years)

Annualized GSR Cost (million dollars)

GSR Allocated to Firm Customers (million dollars)

GSR Allocated to Interruptible Customers (million dollars)

Total Stranded Costs (million dollars)
Stranded Cost Recovery Period (years)

Annualized Stranded Costs (million dollars)

New Facilities Investment (million dollars)
Equity Financing (million dollars)

Debt Financing (million dollars)

(million dollars)

Return on Equity

Cost of Debt

Income Tax

Depreciation

Ad Valorem Tax

Total Increase in Fixed Costs

Firm Demand Surcharge from GSR and Stranded Costs
($/MMBLu)

Increase in Effective Monthly Reservation Fee from New
Investment ($/MMBtu)

Increase in Effective Maximum IT Rate from GSR Cost
($/MMBLu)

Increase in Maximum IT Rate from New Investment
($/MMBLu)

Total Increase in Maximum IT Rate ($/MMBtu)

$10
$5
$5

$0.55
$0.45
$0.34
$0.50
$0.20
$2.04

$0.331

$0.019

$0.015

$0.001

$0.016

IT = Interruptible Transportation. GSR = Gas Supply Realignment Cost.
Note: Row names begin with T to designate the "Transition Cost" table.

Source: Energy Information Administration, Office of Oil and Gas: based on information provided by Federal Energy Regulatory

Commission, Office of Pipeline Regulation.
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The increase in fixed costs resulting from the new investment is allocated to firm and interruptible rates using the same procedure use:
in determining SFV rates. Specifically:

Increase in Monthly Reservation=  Increase in Fixed Costs / 12 months / Reservation Fee Billing (15)
Fee Units

$2.04 million / 12 months / 8.85 TBtu

$ 0.019/MMBtu

Increase in Maximum IT Rate = Increase in Annual Reservation Fee / 365 days (16)

$0.019/MMBtu * 12 months / 365

$0.001/MMBtu
Finally, the maximum IT rate is adjusted further to incorporate the $3 million in annual GSR costs allocated to interruptible service:

Further Increase in Maximum = Annual GSR Costs Allocated to Interruptible Service / a7
IT Rate Projected Interruptible Throughput

$3 million / 200 TBtu

$0.015/MMBtu

The total increase in the maximum IT rate from transition costs is therefore $0.016/MMBtu.

The total impact on FT rates consists of an increase in the basic reservation fee of $0.019/MMBtu resulting from the new investment
and a demand surcharge of $0.331/MMBtu to recover GSR and stranded costs.

Summary

Implementation of Orde836 has changed theay transportation rates are calculated. The numerical examples presented in this
appendix show how each component of these rates is derived. Unlike in Tddalptér @, however, the examples do not demonstrate

the net impact of all these changes on the bottom line reservation fee paid by a firm customer. The cumulative impacts of these change
on the reservation fee are presented below.

To derive the effective monthhgservatiorfee aftelinterruptible revenue creditin§8.25 peMMBtu reported in Table 6, it is
necessary to add the increase in the reservation fee associated with new investment (TS in Table B5), or $0.02 per MMBtu, to the
reservation fee calculated after crediting, or $8.23 per MMBtu (IN in Table B3).

The bottom line effective monthly reservation fee after releasing capacity, $5.44 per MMBtu reported in Table 6, includes the $0.02
per MMBtu associated with transition costs (Table 6), plus the effective monthly reservation fee after releasing capacity of $5.65 per
MMBtu (CR in Table B4), minus the $0.23 per MMBtu (Table 6) reduction in costs associated with releasing capacity. The effective
monthly reservation fee after capacity has been released calculated in Table B4 does not take into account the effects of transition cos
or interruptible revenue crediting.
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Appendix C

Financial Analysis Methodology

This appendix presents theethodology used to estimate the
measures of financial performance presented in Chapter 5. The
measures were calculated for each industry segment (producers,
interstate pipeline companies, and local distribution companies),
based on a sample of companies contained within the Standard
and Poor's (S&P) Compustat database. Both annual and
guarterly data items from tlatabase have been used in this
analysis. For the calculation of financial ratios used in the

LasBgP 500data were used in the analysis based on data

available through the Compustat Industrial Database However
the ratios fepane&&P 500 may differ from those
reported in Standard and Poor's publications, because of
differences in aggregation methodology. The methodology usec
in this analysis is based on a simple aggretRRo50sf
company data. In contrast, Standard and Poor's publications use
market valuation weighting factors to derive the ratios.

chapter, annual data were udexin 1985 to 1993Average
stock prices were calculated basednaonthly stock prices
available from January 1985 through March 1994. Aggregation
of variables and calculations of financial meastokaw the
procedures suggested by Standard and Poor's.

Calculation of Financial
Performance Measures

The items selected from the Compustat database, along with the
corresponding annual and quarterly S&P item number, for use
in the calculation of the measures of financial performance for
The analysis was conducted for the major segments of thEaCh segmersample of th_e U.S. natural gas industry are found
natural gas industripased on availability of data within the in Table C2. The calculations for these measures are presented
Compustat databagem 1985 to 1993The companies that below. Note that the summations in each calculation refer to the
comprise the sample for each of tagreents analyzed are listed aggregation of companies within each segment.

in Table C1, along with corresponding stock tickgmbols,

S&P industry code numbers, and S&P company codes.

Segment Sample of Companies

Adjusted Average Stock Price
The producer segment of the industry was divided between
major and independent producers. The major producer sampla the Compustat quarterly database, stock price data are
represents 96 percent of th892U.S. dry gas production of  availablefor each month of thguarter. Thenonthly adjusted
those companies classified as such by the Financial Reportirg@verage stock price (presented in Figure 31) is calculated using
System (FRS) of th&nergy Information Administration 's quarterly high and low stock price variables for each month of
Office of Energy Markets and Endse. The independent the quarter (quarterly iten®3-68), the quarterly common
producer sample represents 67 percent ofl8#2dry gas  shares outstanding (quarteriem 61), and the quarterly
production in the United States by publicly traded independenadjustment factor (quarterly item 17). The adjustment factor is
producers. a ratio that adjustger-share data, such as stock pricesll

stock splits and stock dividendigt occur subsequent to the end
The interstate pipelineompany segment was examined both of a given year. In the financial performatmxesfor each
with and without Columbia Gas System in the sample. Thissegment, the average adjusted stock price presented is for
company was so isolated becausdiléd for Chapter 11 = December oéach year. For each segment, from January 1985
bankruptcy protection. The companies included in the sampléo March1994,the following calculation was used for each
represent parent companies of all interstate pipeline companiesonth:
available on the Compustat database.

> [P, + P) * CSO]
2 Y (CSO + ADJ)

Local distribution companies (LDC's) were divided between

those that provide gas-related servicedy and those that

provide a combination of services. However, because the results

of the combination-service LDC's did rdiffer greatly from

those of the gas-only service LDC's, this group was exclude@vhere,

from the analysis. The gas-only service LDC's in this sample

represent all such LDC's available on the Compustat database. AASP
P

AASP -

Adjusted Average Monthly Stock Price
Company Stock Monthly Price-High
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P, = Company Stock Monthly Price-Low Times Interest Earned Ratio

CSO = Quarterly Common Shares Outstanding

ADJ = Company Quarterly Adjustment Factor For each segmeand year, this ratio was calculated as follows:
In the first quarter ofl994, the items CS@nd ADJ were
unavailable. As a proxy, the fourth quarter, 1993 CSO and ADJ TEE - Y} (INTEX + PTXIN)
were used instead. Additionally, in the fourth quarter, 1993 CSO Z INTEX

and ADJ were unavailable for a limited number of companies.
In these cases, the third quarter, 1993 CSO and ADJ were used

as proxies. where
. TIE = Times Interest Earned Ratio
Average Bond Ratlng INTEX = Interest Expense (annual item 15)
PTXIN = Pre-tax Income (annual item 170)

For each year, a weighted avergg&P bond rating was
calculated for each segmebbsed on net sales. Some

companies in the sample, however, did not have consistent timReturn on Common Equity
series data for bondatings. For this reason, a subset of

companies, as noted by the asterisks in Table C1, was used f%r each segment anchyethe rate of return on common equity

each segment in the following calculation: was calculated as follows:
ABR - ¥ [N . BRY]
> (NS) D S
Y} TCE

where, where

AzR = Averggle Bond Rafipg ) ROR = Rate of Return on Common Equity

N = Netd ales (annl:a item 1 )I 280 NI = Net Income (annual item 172)

BRV = Bond Rating Value (annual item 280) TCE = Total Common Equity (annual item 60)
Long-Term Debt as a Percent of Price/Earnings Ratio

Invested Capital
For anygiven year, companies with negative net income are

For each segmeanhd year, this ratio was calculated as follows: excluded from the calculation of Price/Earnings ratio. Thus, for
eachsegment and year, the following formula applies for firms
with NI > 0,
LTDCAP - D> LD
Y} INcaP
bE - Y (P, + P) = CSO]
2+ Y (NI
where,
LTDCAP = Long-Term Debt as a Percent of Invested where,
Capital
LTD = Long-Term Debt (annual item 9) PE = Price/Earnings Ratio
INCAP = Total Invested Capital (annual item 37) n P = nmpanyStock Price-High (annual item
22)
P, = CompanyStock Price-Low (annual item
23)
CSO = Common Shares Outstanding (annual item
25)
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NI = Net Income (annual item 172)

where,
MB = Market/Book Value Ratio
P, = Companystock Price-High (annual item
Market/Book Value Ratio 22) , ,
P, = CompanyStock Price-Low (annual item
: 23)
Th ket/book val tieas calculated f h t
follivT:r erbooK value rafias calculated Tor each segment as CSO = Common Shares Outstanding (annual item
' 25)
TCE =

VB Y [P, + P) » CSO]
2 « Y. (TCE)

Total Common Equity (annual item 60)
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Table C1. Natural Gas Industry Segment Sample Companies

Company Stock S&P Industry S&P Company

Ticker Symbol Code Code
Producers (Majors)
Amerada Hess Corp. AHC 2911 23551
Amoco Corp. AN 2911 31905 *
Atlantic Richfield Co. ARC 2911 48825 *
British Petroleum Plc -ADR BP 2911 110889 *
Broken Hill Proprietary - ADR  BHP 1311 112169
Burlington Resources Inc. BR 1311 122014
Chevron Corp. CHV 2911 166751 *
Enron Oil & Gas EOG 1311 293562
Exxon Corp. XON 2911 302290 *
Mobil Corp. MOB 2911 607059 *
Occidental Petroleum Corp. OXY 1311 674599 *
Oryx Energy Co. ORX 1311 68763F
Phillips Petroleum Co. P 2911 718507 *
Royal Dutch/Shell Group Comb.  RDSC.CM 2911 78025C
Soc Natl EIf Aquitn - ADR ELF 2911 833658
Texaco Inc. TX 2911 881694 *
Unocal Corp. UCL 2911 915289 *
USX Corp.- Consolidated MROX.CM 2911 90399Y
Producers (Independents)
Alamco Inc. AXO 1311 10742
Anadarko Petroleum Corp. APC 1311 32511 *
Apache Corp. APA 1311 37411
Basin Expl. Inc. BSNX 1311 70107
Brown (Tom), Inc. TMBR 1311 115660
Cabot Oil & Gas Corp - CLA COG 1311 127097
Chieftain International Inc. CID 1311 16867C
CODA Energy CODA 1311 191886
Crystal Oil Company COR 1311 229385
DEKALB Energy Company ENRGB 1311 244874
Dorchester Hugoton - LP DHULZ 1311 258205
Forest Oil Corp. FOIL 1311 346091 *
Hadson Energy Resources Corp. HDX 1311 405019
Hallwood Cons. Res. Corp. HCRC 1311 40636V
Hallwood Energy Prtnr. - LP HEP 1311 40636P
Kelley Oil & Gas Ptrs. - LP KLY 1311 487736
Louisiana Land & Exploration LLX 2911 546268 *
Maxus Energy Corp. MXS 1311 577730 *
Mesa Inc. MXP 1311 590911
Noble Affiliates Inc. NBL 1311 654894 *
Norcen Energy Res. NCN 1311 655492
Nuevo Energy Co. NEV 1311 670509
Parker & Parsley Petroleum PDP 1311 701018
Plains Petroleum Company PLP 1311 726529
Pogo Producing Co. PPP 1311 730448 *
Presidio Oil - CLA PRS.A 1311 741016
Sage Energy Co. 6041C 1311 786629
Samson Energy Co. LP SAM 1311 796022
Sante Fe Energy Resources SFR 1311 802012 *
Snyder Oil Corp. SNY 1311 833482
St. Mary Land & Explor. Co. MARY 1311 792228
Tide West Oil Company TIDE 1311 886355
Wainoco Oil Corp. WOL 2911 930676 *
Wolverine Exploration Company  WEXC 1311 977892

Interstate Pipeline Companies

Arkla Inc. ALG 4923 41237 *

Coastal Corp. CGP 4922 190441 *
Columbia Gas System CG 4923 197648 *
Consolidated Natural Gas Co. CNG 4923 209615 *
El Paso Natural Gas Co. EPG 4922 283695 *

Company Stock S&P Industry S&P Company

Ticker Symbol Code Code
Enron Corp. ENE 4923 293561 *
KN Energy Inc. KNE 4923 482620 *
Panhandle Eastern Corp. PEL 4922 698462 *
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Questar Corp. STR 4923 748356

Sonat Inc. SNT 4922 835415 *
Transco Energy Co. E 4922 893532 *
Williams Cos Inc. WMB 4922 969457 *
Local Distribution Companies

(Gas Only)

Allegheny & Western Energy ALGH 4924 17227
Atlanta Gas Light Co. ATG 4924 47753
Atmos Energy Corp ATO 4924 49560

Bay State Gas BGC 4924 72612 *
Berkshire Gas Co. BGAS 4924 84653
Brooklyn Union Gas Co. BU 4924 114259
Cascade Natural Gas Corp. CGC 4924 147339 *
Chesapeake Utilities Corp. CPK 4923 165303
Colonial Gas Co. CGES 4924 195674
Connecticut Energy Corp. CNE 4924 207567
Connecticut Natural Gas Corp. CTG 4924 207651 *
Corning Natural Gas Corp. 3CNNG 4923 219381
Delta Natural Gas Co. Inc. DGAS 4923 247748
Eastern Enterprises EFU 4924 27637F
Energen Corp. EGN 4924 29265N
EnergyNorth Inc. ENNI 4924 292925
Enserch Corp. ENS 4923 293567
Equitable Resources Inc. EQT 4923 294549 *
Essex County Gas Co. ECGC 4924 296772
Fall River Gas Co. 3FALL 4924 306279
Great Falls Gas Company GFGC 4924 390406
Indiana Energy Inc. IEI 4924 454707
Laclede Gas Co. LG 4924 505588

MCN Corp. MCN 4924 55267J

Mobile Gas Service Corp. MBLE 4924 607369
National Fuel Gas Co. NFG 4924 636180
National Gas & Qil Co. NLG 4923 636195
New Jersey Resources NJR 4924 646025
NICOR Inc. GAS 4924 654086 *

North Carolina Natural Gas NCG 4923 658221
Northwest Natural Gas Co. NWNG 4924 667655 *
NUI Corp. NUI 4924 629430

Oneok Inc. OKE 4923 682678

Pacific Enterprises PET 4924 694232
Pennslvania Enterprises Inc. PENT 4932 708720
Peoples Energy Corp. PGL 4924 711030
Piedmont Natural Gas Co. PNY 4924 720186
Providence Energy Corp. PVY 4924 743743
Public Service Co. of N.C. PSNC 4924 744516
Roanoke Gas Co. 3RGCO 4924 769858
South Jersey Industries SJl 4924 838518
Southeastern Michigan Gas Entrpr. SMGS 4924 841825
Southern Union Co.-New SUG 4924 844030 *
Southwest Gas Corp. SWX 4923 844895 *
Southwestern Energy Co. SWN 4923 845467
United Cities Gas Co. UcCIT 4924 909823
Valley Resources Inc. VR 4924 920062
Washington Energy Co. WEG 4924 938815
Washington Gas Light Co. WGL 4924 938837 *
WICOR Inc. wIC 4924 929253
Wisconsin Southern Gas Co. WISC 4924 977045
Yankee Energy Sys Inc. YES 4924 984779
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Company Stock S&P Industry S&P Company
Ticker Symbol Code Code

Local Distribution Companies
(Combination Gas and Electric)

Baltimore Gas & Electric BGE 4931 59165 *
Central Hudson Gas & ELectric  CNH 4931 153609 *
Cilcorp Inc. CER 4931 171794

Cincinnati Gas & Electric CIN 4931 172070 *
CIPSCO Inc. CIP 4931 125539

Citizens Utilities CZN.A 4931 177342 *

CMS Energy Corp. CMS 4931 125896
Commonwealth Energy System CES 4931 202800
Consolidated Edison of NY ED 4931 209111 *
Consumers Power Co. CMS1 4931 210615
Delmarva Power & Light DEW 4931 247109 *
DPL Inc. DPL 4931 233293

Florida Public Utilities Co. FPU 4931 341135

IES Industries Inc. IES 4931 44949M

Illinois Power Co. IPC 4931 452092 *
Interstate Power Co. IPW 4931 461074 *
lowa-lllinois Gas & Electric IWG 4931 462470 *
LG&E Energy Corp. LGE 4931 501917
Long Island Lighting LIL 4931 542671 *
Madison Gas & Electric Co. MDSN 4931 557497
MDU Resources Group Inc. MDU 4932 552690 *
Midwest Resources MWR 4931 598374
Minnesota Power & Light MPL 4931 604110 *
Montana Power Co. MTP 4931 612085 *
New York State Electric & Gas NGE 4931 649840 *
Niagara Mohawk Power NMK 4931 653522 *
NIPSCO Industries Inc. NI 4931 629140
Northern States Power-MN NSP 4931 665772 *
Northwestern Public Service Co. NPS 4931 668231 *
Orange & Rockland Utilities ORU 4931 684065 *
Pacific Gas & Electric PCG 4931 694308 *
Pacificorp PPW 4931 695114 *

Public Service Co. of Colorado PSR 4931 744448 *
Public Service Co. of N. Mexico PNM 4931 744499 *
Public Service Entrp. PEG 4931 744573
Rochester Gas & Electric RGS 4931 771367 *
San Diego Gas & Electric SDO 4931 797440 *
Scana Corp. SCG 4931 805898 *

Sierra Pacific Res. SRP 4931 826425
Southern Indiana Gas & Elec SIG 4931 843163 *
St. Joseph Light & Power SAJ 4931 790654 *
UGI Corp. UGI 4932 902681

Unitil Corp. UTL 4931 913259

Utilicorp United Inc. Ucu 4931 918005
Washington Water Power WWP 4931 940688 *
Western Resources Inc. WR 4931 959425 *
Wisconsin Energy Corp. WEC 4931 976657
Wisconsin Public Service WPS 4931 976843 *
WPL Holdings Inc. WPH 4931 929305

*Denotes companies with consistent time series bond rating information used in segment bond rating
calculations.
Source: Standard and Poor's Compustat Services, Inc. "Compustat” database.
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Table C2. Compustat Variables Used in Analysis

Variable Name Annual ltem Number Quatrterly Item Number
Long-Term Debt 9 N/A
Net Sales 12 N/A
Interest Expense 15 N/A
Yearly High Stock Price 22 N/A
1st Month of Quarter High Stock Price N/A 63
2nd Month of Quarter High Stock Price N/A 64
3rd Month of Quarter High Stock Price N/A 65
Yearly Low Stock Price 23 N/A
1st Month of Quarter Low Stock Price N/A 66
2nd Month of Quarter Low Stock Price N/A 67
3rd Month of Quarter Low Stock Price N/A 68
Common Shares Outstanding 25 61
Adjustment Factor 27 17
Total Invested Capital 37 N/A
Total Common Equity 60 N/A
Pre-Tax Income 170 N/A
Net Income 172 N/A
S&P Bond Rating 280 N/A

Source: Standard and Poor's Compustat Services, Inc. "Compustat" database.

Natural Gas 1994: Issues and Trends
Energy Information Administration

159



	Cover Page
	Preface
	Table of Contents
	Executive Summary
	1.  Overview
	2.  The Natural Gas Industry Under Order 636
	3.  Natural Gas Contracting
	4.  The Natural Gas Storage Market
	5.  Financial Aspects of the Natural Gas Industry
	Appendix A
	Regulation and Legislation

	Appendix B
	Transportation Rates Under Order 636

	 Appendix C
	Financial Analysis Methodology

	Tables
	1. Competition and New Opportunities Also Carry Risks
	2. Corporate Restructuring in the Post-636 Market
	3. Characteristics of Monetary Penalties
	4. Selected Pipeline Company Post-636 Transportation Rates and Costs
	5. Cost Recovery Under the Natural Gas Act
	6. Impact of Order 636 on Transportation Rates
	7. Features of Financial Instruments
	8. Working Gas Storage Capacity and Daily Deliverability, by Type of Site and Operation, As of December 31, 1993
	9. Monthly Natural Gas Injections, Withdrawals, and Working Gas Levels, Heating Years 1983-87 Versus 1988-1992
	10. Proposed New and Expansion Underground Storage Projects in the United States, 1994-1999
	11. Regional Underground Storage and Peak-Shaving Capacity Relative to Pipeline Capacity and Peak Month Production/Consumption
	12. Industry Segment Financial Highlights, 1992 and 1993
	13. Factors Influencing the Financial Performance of Producers
	14. Factors Influencing the Financial Performance of Natural Gas Marketers
	15. Recent Examples of Marketing Industry Consolidation
	16. Factors Influencing the Financial Performance of Interstate Pipeline Companies
	17. Factors Influencing the Financial Performance of Local Distribution Companies
	18. LDC's Shoulder Greater Risks

	Figures
	1. Gas Supplies Move into Balance
	2. Technological Advances Enhance Supply
	3. North American Gas Trade Continues to Expand but at a Slower Pace
	4. North America Has Vast Natural Gas Resources
	5. Wellhead, Spot, and Futures Prices Were Higher in 1993
	6. The Use of Natural Gas Futures Grows Dramatically
	7. Changing Market Dynamics
	8. Peak Demand Drives Deliverability Requirements
	9. Pipeline Capacity Increases in Major Markets
	10. Storage Is a Key Factor in Meeting Peak Demand
	11. Total System Deliverability Can Support Market Growth
	12. End-Use Consumption and Prices Increased in 1993
	13. Future Trends in End-Use Markets
	14. Outlook
	15. Diversity of Natural Gas Services
	16. Estimated Transition Costs of the Pipeline Industry
	17. Average Natural Gas Wellhead Prices by Month, 1984-1993
	18. Deliveries of Natural Gas by Month, May 1990 - March 1994
	19. Participation in the Natural Gas Futures Market by Industry Segment, 1993
	20. Transportation Penalties: Incurrence and Avoidance
	21. Natural Gas Contracting Paths
	22. Working Gas Levels as a Percentage of Working Gas Capacity During Nonheating Seasons, 1990-1993
	23. Withdrawals from Underground Natural Gas Storage During Heating Seasons, 1985-86 Through 1992-93
	24. Salt Cavern Withdrawals as a Share of Total Natural Gas Storage Withdrawals, Heating Years 1989-1993
	25. Salt Cavern Withdrawals as a Share of All Other Withdrawals
	26. Projected Working Gas Capacity for New and Expansion Projects by Development Cost
	27. Estimated Annual Cost of Service for Proposed Storage Projects Under Several Cycling Scenarios
	28. Working Gas Capacity by Region, 1993 and Proposed Additions, 1994-1999
	29. Percent Changes in Monthly Wellhead Prices, 1985-1993
	30. The Regulatory-Market Continuum Within the Natural Gas Industry
	31. Stock Price Index
	32. Average S&P Bond Ratings
	33. Rates of Return
	34. Average Market/Book (MB) Value
	35. Estimated Gross Revenues from Lower 48 States Oil and Gas Production
	36. Lower 48 States Oil and Gas Production
	37. Marketer Share of Total Deliveries
	38. Allowed Versus Actual Pipeline Company Rates of Return


