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Preface

Deliverability on the Interstate Natural Gas Pipeline System Administration (EIA), Form EIA-176, “Annual Report of

examines the capability of the national pipeline grid to
transport natural gas to various U.S. markets. The report
guantifies the capacity levels and utilization rates of major
interstate pipeline companies in 1996 and the changes since

1990, as well as changes in markets and end-use consumption

patterns. It also discusses the effects of proposed capacity
expansions on capacity levels.

Natural and Supplemental Gas Supply and Disposition”; and
(5) Form EIA-191, “Underground Natural Gas Storage
Report.” Complementary data were obtained primarily from
thél&ilkal Gas Annual 199@0E/EIA-0131(96) or
earlier issues.

Deliverability on the Interstate Natural Gas Pipeline System

was prepared by the EIA, Office of Oil and Gas, under the

The report consists of five chapters, several appendices, and
a glossary. Chapter 1 discusses some of the operational and
regulatory features of the U.S. interstate pipeline system and
how they affect overall system design, system utilization, and
capacity expansions. Chapter 2 looks at how the exploration,
development, and production of natural gas within North
America is linked to the national pipeline grid. Chapter 3 e
examines the capability of the interstate natural gas pipeline
network to link production areas to market areas, on the basie
of capacity and usage levels along 10 corridors. The chapter
also examines capacity expansions that have occurred since
1990 along each corridor and the potential impact of propose®
new capacity.

Chapter 4 discusses the last step in the transportation chaim,
that is, deliverability to the ultimate end user. Flow patterns
into and out of each market region are discussed, as well a&
the movement of natural gas between States in each region.
Chapter 5 examines how shippers reserve interstate pipeline
capacity in the current transportation marketplace and how
pipeline companies are handling the secondary market for
short-term unused capacity. Four appendices provide
supporting data and additional detail on the methodology used
to estimate capacity.

The main data sources (see Appendix D) used for the analysis
include: (1) annual capacity reports and accompanying
Format 567, “System Flow Diagrams,” filed with the Federal
Energy Regulatory Commission (FERC) by major interstate
pipeline companies (18 CFR §284.12 and §260.8); (2) FERC
Form 11, “Natural Gas Pipeline Monthly Statement” (1995
and earlier years); (3) FERC Form 2, “Annual Report of
Major Natural Gas Companies”; (4) Energy Information

direction of Kenneth A. Vagts (202/586-6401). General
information concerning this report may be obtained from Joan
E. Heinkel (202/586-4680), Director of the Natural Gas
Division. Detailed questions on specific sections of the
publication may be addressed to the following analysts:

Chapter 1. “Introduction,” James Tobin (202/586-4835).

Chapter 2. “Access to Supplies and Production Regions,”
William A. Trapmann (202/586-4835).

Chapter 3. “Deliverability on the Interstate Network,”
James Tobin.

Chapter 4. “Deliverability to Markets,” James Tobin.

Chapter 5. “Access to Transportation MarkeBgltbara
Mariner-Volpe (202/586-5878) and Mary E. Carlson
(202/586-4749).

The overall scope and content of the report was supervised by
James Tobin. Overall coordination of the report was provided
by James Thompson. Significant analytical contributions were

made by the following individuals:

Jay K. Mitchell—Chapter 2
Michael J. Tita—Chapter 5
Lillian H. “Willie” Young—Chapter 3.

Desktop publishing support was provided by Margareta
Bennett.

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System iii



Contents

Page
EXECULIVE SUMIMAIY . . . oottt e e e e e e e e e ML
L INtrOAUCHION . . .t e e e 1
Report PUrpOSE and StrUCIUNE. . . .. ..ottt e e e e e e e e 1
Defining Deliverability. . . .. ... . e e e 2
ShipPEr REQUITEMENES . . . .ot e e e e e e 4
TranSmMISSION SYStEM DESIgN . . . . oottt e e e e e 5
Pipeling Utilization. . . .. ... e e e 7
CaPaCIY EXPANSION . . oottt e 8
2. Access to Supplies and ProduCtion Ar€as. . ... ..ottt et e 11
U.S. Natural Gas Supplies by Region, 1990-2000. . . ... ..ttt e e e e 11
Receipt Capabilities. . . . ... e 23
SUMIM Y .« o ottt e e e e e e e e e e 29
3. Deliverability on the Interstate Network . . ... ... e 31
Recent Changes Affecting the Pipeline Network . . .. ... .. . e e e e 31
System Growth SiNCe 1090, . . . ... . e 32
Major Transportation CoOridOrS. . . ..ottt e et e e e e e e e e e e 34
SUMIM Y .« v ottt e et e e e e e e e e e e 48
4. Deliverability t0 Markets . ... ... e 51
Major Market Changes, 1990-1008 . . ... ... .ttt e e 51
REgIONAl OV VIBWS . . . .ot e e e 56
OUHIOOK . . .o 78
5. Access to Transportation Markets . .. ... ... e e 79
Estimating Capacity Availability. . . . ... ... . 79
Transportation Market ACHVILY. . . . ..ot e 81
Characteristics of Firm Capacity Held by Different Types of Shippers.......... ... ... . ... 87
SUMIM Y .« o ottt e et e e e e e e e e e e 94
Appendices
A. State-to-State Natural Gas Pipeline Capacity and Usage Levels. ............ ... .. ... 97
B. Natural Gas Pipeline and System Expansions, 1997-2000. ... ...ttt 119
C. Changesin Natural Gas Markets. . . ... ...ttt i e e e e e e e e 131
D. Data SOUICES . . . . ottt et et e e e e e e e e e e e e e e 137
GO S A . . o i it e e 143

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System v



Tables

1. Forty Largest Interstate Pipeline Companies by Level of Deliverability, 1996 . ... ................... 3
2. Natural Gas Production and Supplies in the Lower 48 States, by Region, 1990-2000................ 13
3. Lower 48 Dry Natural Gas Proved Reserves and Reserves-to-Production Ratio, 1990-1996. ......... 15
4. Central and Western Gulf of Mexico Lease Sales Before and After the Royalty Relief Act............ 17
5. Top 10 Fields in the Lower 48 States Ranked by Natural Gas Production, 1996 ... ................. 18
6. U.S. Natural Gas Productive Capacity Utilization and Surplus Deliverability by Region, 1990, 1995, and 1996 .
7. Interregional Pipeline Export Capacity, Average Daily Flows, and Usage Rates, 1990 and 1996 . . .. .. 35
8. Natural Gas Transportation Corridors and Associated Major Pipeline Systems,.1996................ 38
9. Interregional Pipeline Capacity, Average Daily Flows, and Usage Rates, 1990 and 1996............. 53
10. Regional Weather and Gas Storage Profile, 1996 . . . . ... ... 54
11. Regional Energy Profile Comparison of Annual Average Change, 1990-1995 or 1990-1996. ......... 54
12. Regional Natural Gas Customer Market Share Changes, 1990-1996. ... ............ ... 55
13. Regional Natural Gas Customers, Average Annual Change, 1990:1996.......... ... ... . ... . ... 56
14. Reserved Firm Transportation Capacity by Region, July 1996 and January.1997 .. ................. 81
15.  Characteristics of Firm Contract Capacity as of April 1, 1997, by Shipper. . ...... ... ... ... ... ..... 89
Figures
1. Generalized Schematic of Natural Gas Pipeline Transmission. . ... ......... ... 6
2.  Major Natural Gas Producing Basins and Transportation Routes to Market Areas. .................. 12
3. Lower 48 Natural Gas Production by Region, 1996. . . . ... ... i 15
4. U.S. Coalbed Methane Output, 1990-1996 . . . ... ..ot e e 20
5. Comparison of Average U.S. Natural Gas Wellhead Price and Canadian Natural Gas Import Price, 1990-1996 .
6. Canadian Gas Exports to the United States and Total Canadian Gas Production, 1990:1996. ........ 23
7. Finding Costs for Natural Gas and Crude Oil, 1981-1996. . . ... ... ..ttt 27
8.  Offshore and Onshore Production Costs for Natural Gas and Crude Oil, 1995 and.1996............. 27
9. Depth Records in Deep Water GUIf Drilling . . . . . ... oo 28
10. Capacity of New Natural Gas Pipeline Systems Placed in Service in the United States Between 1990 and 1997 .
11. Region-to-Region Natural Gas Pipeline Capacity, 1990 and 1996. . . ......... ... .. 36
12.  Major Natural Gas Transportation Corridors in the United States and Canada, 1997. . ............... 36
13. Net Natural Gas Pipeline Capacity Entering (-Exiting) Each Region, December.1997. . .............. 52
14. Interstate Natural Gas Capacity Summary for the Central Region, 1996 . ........... ... ... ... ...... 58
15. Interstate Natural Gas Capacity Summary for the Midwest Region, 1996 .. ......... ... ... ... ...... 61
16. Interstate Natural Gas Capacity Summary for the Northeast Region,.1996......................... 64
17. Interstate Natural Gas Capacity Summary for the Southeast Region, 1996. .. ...................... 68
18. Interstate Natural Gas Capacity Summary for the Southwest Region, 1996 .. ...................... 71
19. Interstate Natural Gas Capacity Summary for the Western Region,.1996 .. ......... ... ... ... . ..... 75
20. Relationship of Capacity and Utilization. . . . ... 80
21.  Concentration of Reserved Firm Capacity by Region, April 1996 — April 1997 . .. ... ...... ... ... .... 83
22.  Growth in the Capacity Release Market, November 1993 — March.1997. . ........ ... ... . ... ... . ... 84
23.  Capacity Held by Replacement Shippers, by Region and Heating Years, 1994-95-1996:97.......... 84
24.  Capacity Held by Replacement Shippers During the Nonheating and Heating Seasons, by Region. ... 86
25.  Natural Gas Pipeline Throughput Under Firm and Interruptible Service, January 1996 — Septemher.1997 86
26.  Share of Total Firm Capacity Held on April 1, 1997, by Type of Shipper. .. ......... ... ... ... ...... 89
27.  Average Length of Long-Term Firm Contracts as of April 1, 1997. . . .. ... .. e 20
28.  Average Length of Short-Term Firm Contracts, January and April 1997. . . ... ... ... ... ... ... ... 91
29.  Average Firm Capacity per Contract as of April 1, 1997 . . . ... ... 91
30. Share of Regional Firm Capacity as of April 1, 1997, by Shipper for Selected Regions. . ... .......... 92
31. Capacity Under New and Expiring Firm Contracts, April 1, 1996 — April 1, 1997 ... ... ... ... ........ 93
32. Reserved, Utilized, and Available Capacity for the 1996-97 Heating Year. . ... ...... ... ... ... ...... 94

Vi

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System

18

22

33



Executive Summary

Deliverability on the Interstate Natural Gas Pipeline System
examines the capability of the interstate pipeline network to
move natural gas to various markets within the United States,
highlighting the changes that have occurred since 1990.
Significant changes have occurred in the natural gas industry
since the Energy Information Administration (EIA) published
the predecessor to this report in 1992. Fundamental changes
in industry structure were imposed with the issuance of Order
636 in1992 by the Federal Energy Regulatory Commission
that allowed market forces and competition to become the
primary factors influencing change in the natural gase
marketplace. Several new conceptsatural gas trading and
distribution have developed, such as the market center, and
changes have been made in how certain network resources are
being used in support of these system changes, such as open
access to underground storage capacity.

For the most part, these changes have been positive. Total
U.S. natural gas consumption has increased by 17 percent
since 1990, marketed production has increased by 6 percent,
net imports have nearly doubled, and the interstate pipeline
system has increased in size and capability. Ovgn@iith in

the pipeline network has occurred in both its deliverability
and usage levels. For instance, between 1990 and the end of
1996:

e Deliverability (capacity) on the interstate pipeline
system increased by more than 15 percent, or
10.9 billion cubic feet per day, at regional borders
(Table ES1). The largest increase in interregional
deliverability was to the Western Region, with an
additional 3.2 billion cubic feet (Bcf) per day, or
45 percent (Figure ES1). The second largest increase was
2.4 Bcf per day, 24 percent, into the Northeast Region.
The development of so much capacity in the West led to
a surplus of capacity and an overall drop in the pipeline
capacity usage rate, whereas in the Northeast, demand
growth fully supported the increase. In fact, pipelines
into the Northeast saw a substantial increase in average
daily usage rates, up 6 percentage points from 1990

increase in pipeline capacity, would seem to indicate that
demand for natural gas was growing faster than new
capacity was being added and that, in some areas,
occasional bottlenecks or periodic capacity constraints
might have occurred or were developing. In other areas,
the increase in pipeline usage rates simply reflected a
greater use of existing capacity that had been previously
undeutilized because of overbuilding or a temporary
dropoff in demand.

Reflecting its growing role in the U.S. natural gas
market, Canadian import capacity into the United
States increased by 69 percent, or 4.5 billion cubic feet
per day. It also represents the largest portion of new
interregional pipeline capacity proposed for development
during the next several years. Although it is unlikely that
all projects will be built, more than 7.7 Bcf per day of
import capacity expansion has been proposed, most of it
feeding into the U.S. Midwest and Northeast regions. To
a great degreposasare driven by producers in
Western Canada seeking markets for that region’s
expanding production capability. Plans to develop fields
in the Sable Island area off the east coast of Canada have
also triggered a need to find markets for that production
as well. (Between 1990 and 1996, Canadian marketed
natural gas production increased at an 8-percent annual
rate, while natural gas end-use consumption in Canada
increased at only a 3.5-percent rate, thus the desire to
expand export capabilities.)

Growth and changes in deliverability on the natural gas

network have also resulted in some shifts in transportation

corridors and access to production areasitipelivefbil
the Rookmptslin area is increasing as producers there are
seeking customers in expanding markets, such as the U.S.
Midwest, to supplement their traditional markets in the
Western Region. Likewise, producers and pipeline companies
in the areas of West Texas and New Mexico have also shifted
a larger portion of their capabilities toward Eastern markets.

levels. In 1997, at least 41 natural gas pipeline projects were
completed and placed in service in the United States, adding
e Pipeline utilization rates also increased, by 6.3 Bcf per day of capacity overall, with 0.5 Bcf per day of

7 percentage points, reaching a high of 75 peent (on
an average day) in 1996This increase in interregional
pipeline use, occurring simultaneously with a major

that representing added interregional deliverability and

3.9 Bcf intraregional deliverability (Table ES1). A major

portion of the new pipeline capacity represented increased

receiptcapability in expanding supply regions. For instance,
the largest projects were in the Gulf of Mexico (3.2 Bcf per
day) as offshore and deep-water development efforts in the
area continue to expand. In addition, several major projects
were completed that expanded access to the Wind River and

'Energy Information AdministrationCapacity and Service on the
Interstate Natural Gas Pipeline System 1990: RegiondilBscand Analyses
DOE/EIA-0556 (Washington, DC, June 1992).
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Table ES1.

Regional Summary of Changes in Interstate Pipeline Capacity, 1990-1996, and Planned

Additions, 1997-2000

Entering the Region {MMcf/d)

Within the Region {MMcf/d)

2000

9
15
16

5

8

1

9

NA

Estimated Proposed Percent Estimated Proposed Percent
Capacity Capacity Percent Capacity Additions Change Capacity Capacity Percent  Capacity Additions Change
End of Endof Change Addedin to Capacity 1996- Endof Endof Change Addedin to Capacity 1996-
Region 1990 1996 1990-96 1997 1998-2000°¢ 2000 1990 1996 1990 1997 1998-2000

Central ........ 11,824 12,824 8 3 3,012 23 20,754 23,593 14 1,143 1,081
Midwest . ....... 22,818 24,787 9 306 5,306 21 23,354 23,151 10 820 2,721
Northeast ...... 10,009 12,403 24 24 4,973 40 29,261 32,966 13 364 5,037
Southeast ...... 19,914 21,393 7 0 438 2 47,788 51,128 7 436 1,999
Southwest ... ... 2,048 2,869 40 180 115 10 43,583 45,072 3 2,341 1,461
Western ....... 7,126 10,331 45 0 326 3 9,924 15,489 56 13 193
U.S. Total . ... 73,739 84,606 15 513 14,170 17 174,664 191,399 10 3,874 12,492
Canada ........ 1,277 2,609 104 0 1,300 50 NA NA NA NA NA
Mexico ........ 399 889 123 237 1,375 181 NA NA NA NA NA

NA

#Includes only the sum of capacity levels for the States and Canadian Provinces bounding the respective region.
PRepresents the sum of the interstate pipeline capacity, or planned capacity, on a State-to-State basis as measured at individual State border
crossing points, exclusive of capacities “Entering the Region.” Does not include projects that are entirely within one State. Gulf of Mexico projects
are considered within the Southwest or Southeast region.
‘Proposed 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, the added capacity is included in the
region where most of the expansion effort is focused.
MMcf/d = Million cubic feet per day. NA = Not available.
D Sources: Capacity: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border

Capacity Database, as of December 1997. Capacity Additions:

EIAGIS-NG Geographic Information System, Natural Gas Pipeline Construction

Database, as of March 1998, compiled from Federal Energy Regulatory Commission, Natural Gas Act Section 7(c) Filings, "Application for Certificate
of Public Convenience and Necessity," and various natural gas industry news sources.

Figure ES1. Region-to-Region Natural Gas Pipeline Capacity, 1990 and 1996
(Volumes in Million Cubic Feet per Day)

Western Central 2 Midwest
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity

Database, as of December 1997.
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Powder River basins of the Rocky Mountain area by almost
0.7 Bcf per day. The first new export lines to Mexico to be
completed in 5 years were also placed in service da898gJ.

The increase in pipeline utilization levels since 1990 can bee
attributed in part to new trading and shipping arrangements
that evolved with the introduction of pipeline open-access
transportation and storage. The increased opportunities for
trading, variable routing of gas shipments, and the
development of new services to complement and expedite
network operations have done much to improve the efficiency
and utilization of available capacity. Several factors can be
cited as contributing to the improvement, including:

e Development of a release market for pipeline
capacity, whereby unused firm capacitycan be sublet
by other shippers.The pipeline capacity release market
reached a level of about 3.6 trillion cubic feet in 1996
(the equivalent of 16 percent of available capacity).
Before FERC Order 636, there was only limited
experience with capacity brokering, which had been
authorized by the Federal Energy Regulatory
Commission in 1989.

e Development of market centersSince 1990, when only
one formal market center/hub was operational (the Henry
Hub in Louisiana), more than 36 market centers have
developed at strategic points within the North American
pipeline grid. These centers have contributed
significantly to providing shippers greater access to
lowest-cost gas supplies. Shippers now use market
centers for rerouting gas supplies from one pipeline to

from 10 percent. Practically all salt cavern storage sites
are accessible from market centers.

Availability of electronic trading. Another growing
feature of the new natural gas marketplace is the
increased use of computer-based electronic trading.
Although there are only a few dominant systems in this
marketplace, the number of trades conducted via
electronic trading has grown steadily during the past
several years. These systems bring together gas traders,
capacitytaeftens, and others at a number of optional
points on the pipeline grid and assist the parties in
carrying out their transactions. Most of the major market
centers/hubs in North America, as well as a number of
the most active spot-market trading points on the pipeline
grid, are accessible to traders. Not to be forgotten,
however, is trading on the non-electronic spot market,
which still accounts for the large majority of trading
activity covering shortiagimg and selling of natural
gas. Currently there are more than 120 trading points
within the national pipeline network at which trading is
conducted by open-market traders.

In the market for pipeline capacity, shippers prefer long-term

contracts (a year or more in length) over short-term contracts
and firm rather than interruptible transportation services.
During the 12 months ended March 31, 1997, about
78 percent of capacity was reserved under firm transportation
contracts. However, not all of that capacity was used by the
contract holders and, in addition, substantial firm
transportation capacity is unsubscribed and available to

another and also for access to services, such as short-tershippers (27 trillion Btu per day, or 21 percent of maximum

gas loans and parking, that facilitate gas trading and
improve pipeline capacity usage. The Henry Hub, the
Chicago Center (lllinois), and the Leidy Hub
(Pennsylvania) are the three most active market centers
in the United States today.

digypab1997). Although this uncommittechpacity may
not suit the needs of a particular shipper because of its

location or term etc., it could support additional market

growth beyond current levels. Shippers also have access to

atiimhal transportation services in which deliveries may not

necessarily be guaranteed by the pipeline company. These

® Improved access to underground storagegpen access
to underground storage services, mandated in Order 636,
has also played a large role in improving the quality of
transacting business on the natural gas pipeline network.
The major trend in underground storage growth has
been the increasing development of high-deliverability
facilities, mostlysalt cavern sites, which are designed to
permit rapid access and turnover of stored inventory.
These types of sites have become closely associated with
market centers as they complement the short-term
parking and loaning services offered by these centers
Since 1993, daily deliverability from salt cavern and
other types of high-deliverability storage facilities has
grown to represent more than 15 percent of total
undergound storage daily withdrawal capability, up

services

include capacity release and interruptible
transportation service and are available to shippers depending
on the actual use of the pipeline system by firm transportation
customers. Marketers are the most active in the short-term and
capacity release markets because these markets provide the
flexibility to meet varying and unexpected demand levels.

Outlook

Based upon EIA natural gas consumption projections, the
market for natural gas will continue to grow steadily into the
next century. EIA forecasts about a 2-percent annual growth
rate during the next 10 years (1999-2008). Excluding demand
in the supply areas, this translates into a projected increase in

consumption of nearly 1.2 trillion cubic feet by the year 2001.

Energy Information Administration
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In fact, the extensive number of currently planned capacity developing fields off the coast of Eastern Canada (Sable

additions and expansion projects indicates that substantial Island) to Canadian and U.S. markets. These expansions

activity is underway to address these potential increases in de- could add between 5.9 and 7.0 Bcf per dayptortU.S. im

mand. If all the projects currently proposed through 2000 capacity from Canada during the next 3 years along these

were built, interrepnal capacity would increase by as much corridors, an increase of more than 52 percent over 1997

as 14.7 billion cubic feet (Bcf) per day, or about 17 percent, levels.

from the level in 1996. Additional projects that are limited to

providing service within a specific region comprise an Current interregional and State-to-State capacity levels, in

additional 15.3 Bcf per day of capacity. most instances, appear to be adequate to meet current
customer demands, although in a few instances average daily

Natural gas consumption is projected to grow at a 5-percent piptlination rates increased significantly betwee90

annual rate in the Southeast Region through 2008, supported 13961 This rise in usage is a strong indicator that

by anticipated growth in electric utility and industmarkets instances of peak-period capacity constraint could begin to

for natural gas. Markets in the Northeast and Midwest are occur if demand for natural gas in the affected markets were

projected to expand at annual rates of only 3.3 and to increase at a faster rate than expected. Also, while the

1.6 percent, respectively. Current proposals to expand amount of new capacity proposed for the next several years

pipeline capacity into these regions between 1998 and 2000 appears to be adequate, and in some instances more tha

amount to the equivalent of about 10.7 Bcf per day, with adequate, to meet forecasted demand, there will probably be

5.3 Bcf per day directed to the Midwest, 5.0 Bcf to the some local areas with capacity constraints.

Northeast, and 0.4 Bcf to the Southeast.
The capability of the pipeline network to transport and deliver

Based on current expansion proposals, the most extensive gas from supply areas to ultimate consumers has grown
development of new capacity during the next several years measurably since 1990, and the quality and flexibility of
will occur along the Canadian corridors. At least four new service has improved as well. Substantial further growth in
pipelines and several expansions are planned that will expand system capability is expected in light of the many expansion
deliverability from Canada to the U.S. Midwest and Northeast projects schénfutexinpletion during the next few years.

markets and also to Canadian domestic markets. These lines Further integration, improved services, and more inter-
will improve access to natural gas supplies in Western Canadaonnections along the grid should also help accommodate

and also create a new corridor to bring production from the anticipated future demand.

Energy Information Administration
X Deliverability on the Interstate Natural Gas Pipeline System



1. Introduction

The United States has an extensive network of pipelines fo® Analyze how regulatory change and market forces since

transporting natural gas from supply areas to all of the lower 1990 have created new market entities while altering the

48 States. In 1996, this system delivered about 20 trillion traditional role of a number of existing ones.

cubic feet of natural gas to end users, an average increase of

about 5 percent annually since 1990. This trend is expecte# Characterize and compare the various production and

to continue, as Energy Information Administration (EIA) market areas in relationship to the interstate pipeline

projections indicate that demand could be near an all-time system.

high by the turn of the centufy. These projections of

increasing demand raise important issues for the U.S. pipelin®  Assess shifts in market and end-use consumption patterns

transmission industry concerning the system's capability to within the different markets between 1990 4nd 1996.

move gas, the mechanisms for allocating capacity, and the

best way to apportion costs among users to obtain efficien® Identify and examine recent proposals for new pipeline

use of the system. routes and capacity expansions on existing lines,
particularly their effects on capacity levels.

Report Purpose and Structure The report does not attempt to identify specific instances of
excess pipeline capacity or system bottlenecks. Identification

This report primarily examines the capability of the interstatemc specmc ex@tmg capalety cqnstralnts or excesses WO[.Jld
require modeling and simulation runs using actual daily

pipeline network to move natural gas to various markets . .
o ) - operational data. Such an endeavor would require more
within the United States. The examination evaluates these ™ ~. i . .
- .~ detailed and specific data than were available for this study.
capabilities from supply areas to end-use markets, looking

first at the productive capacity and assets of major prOdch[Ionl'his chapter discusses some of the operational and regulatory

areas and the ability of the pipeline network&mdle current . L ) .
and proposed levels of production. It then assesses the abilitfeatures of the U.S. interstate pipeline system: the shipper

L o . |yeqU|rements that affect the overall system design, the design
of the mainline pipeline network to transport and direct e
. I rocess, the system utilization, aheé regulatory procedures
supplies to end-use markets and the capabilities of th

trunklines and regional pipeline systems to deliver gas to th or capacity expansion. It also examines the differences

ultimate consumer. Throughout the report, the data arj)etween various types of pipeline companies and the

discussed and analyzed on a regional basis (see Figure Eg portance of underground storage facilities in the design and
L . ' . Operation of a pipeline system.

to reflect the significantly different profiles of various

production and market areas within North America that are

linked by the pipeline network. Chapter 2 looks at how the exploration, development, and

production of natural gas within North America are linked to
the national pipeline grid. The analysis includes a profile of
current and, where possible, projected production levels
within the major natural gas-producing areas in the United
aeStates and Canada. It also examines production levels relative
Yo pipeline capacity on pipeline systems exiting these areas

and entering the major natural gas transportation corridors
erving markets in North America.

The main purposes of this study are to:

e Quantify the capacity levels and usage of capacity on th
interstate pipeline network in 1996 between supply are
and major market areas.

e Examine the changes that have occurred on the pipelinesz
network since 1990, including new pipeline systems and

) S The capability of the interstate natural gas pipeline network
expansions to existing systems.

to link production areas to market areas is examined in
Chapter 3, based on capacity and usage levels along
10 corridors. Each corridor is profiled and analyzed relative

“Excludes gas used for pipeline fuel as well as lease (field) and plant
processing. Also does not include Alaska and Hawaii. Energy Information

Administration,Natural Gas Annual 1996)OE/EIA-0131(96) (Washington, ® Unless otherwise specified, historical or general production and
DC, September 1997), Table 1. consumption data cited throughout this report are based on the publication,

Energy Information AdministrationAnnual Energy Outlook 1996,  Energy Information Administratiorjatural Gas Annual 199@DOE/EIA-
DOE/EIA-0383(96) (Washington, DC, January 1998). 0131(96) (Washington, DC, September 1997).

Energy Information Administration
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to its combined pipeline capacity and usage levels, especially authorities. Some of these projects may not survive the
as to its receipt capability from supply areas and deliverabilitydevelopment process. Projections concerning production

to market areas. The chapter also examines capacity (Chapter 2) and future demand levels (Chapter 4), on the
expansions that have occurred since 1990 along eactiar other hand, reflect estimates presented in EWmual

and the potential impact of gwosed new capacity. Energy Outlook 1998 With Projections to 2020produced

from the EIA’s National Energy Modeling System (NEMS).

Chapter 4 discusses the last step in the transportation chain,
that is, deliverability to the ultimate end user. Flow patterns
into and out of each market region are discussed, as well as
the movement of natural gas between States in each region.
The profile of the customer base is addressed to provide som,
insight into the current operation of pipeline and storage
facilities in the market area. The potential impact of t
announced expansion projects is analyzed relative to curreqf
capacity levels and the regional demand profile.
Chapter 5 examines how shippers reserve interstate pipelin%x
capacity in the current transportation marketplace. It looks aty
how pipeline companies are handling the secondary market
for short-term unused capacity that is placed on the market by
shippers eager to lower their overall transportation costs. It
also analyzes the level of this (capacity release) trading and
what current trends might mean for firm and interruptible
contract (reservation) levels on pipelines in the future. The
report also includes four appendices that provide supporting
data and additional detail on the methodology used to
estimate capacity.

For the most part, the time series data used in this report cover
the years 1990 through 1996. There are a few exceptions
worth noting, however. Pipeline projects completed in 1997
are included in the analyses in chapters 3 and 4, although
these projects were only in service for a part of the year. Since
pipeline flow data for 1997 were not yet available, no attempt
was made to integrate the 1997 projects into any discussion o?
pipeline utilization or specific State-to-State capacityfif@s.

Another exception is the energy consumption data in
Chapter 4 (and Appendix C, Table C1). As of March 1998, no
comparative annual data for 1996 were available concerning
total national energy consumption by fuel type. While this
limited the data time series to the period 1990 through 1995,
the use of average annual (percent) change in the
accompanying profile analyses minimized the impact of the
1 year of missing data. It should also be noted that the
analysis in Chapter 5 examines firm transportation contract
data for the 1997 heating year (the 12 months endecr
March 31, 1997).

Analyses concerning out-year projections vary with the types
of issues being addressed. Projections of pipeline capacity
additions through the year 2000 presented in the report are

Defining Deliverability

%eliverability” is defined for this report as theaximum
volume (capacity) that can be received, delivered, or passed
rough a specific point during a specified period, e.g., 1 day.
ipeline deliverability, or capacity, can be measured in
different ways, resulting in slightly different meanings. For
ample:

Systemwide peak-day capacity. Major interstate
pipeline companies file an annual capacity report
(18 CFR §284.12) with the Federal Energy Regulatory
Commission (FERC) that reports their daily system
capacity based on a design estimate of how much their
system can deliver for current shippers on a systemwide
peak day, otherwise known as the coincidental peak day
(Table 1)! The derivation of this figure differs among
pipeline companies. Estimates of capacity on grid type
(regional) systems (see “Pipeline Utilization” section)
often are based upon the sum of system maximum
deliverability when the system is in a balanced state
(receipts match deliveries). Systemwide capacity on
trunkline systems usually represents the sum of capacity
at all delivery points.

Peak-day capacity of each individual receipt, delivery,

or interconnection point. This estimate represents the
maximum amount of natural gas that can be delivered
into or out of the system during a period based on an
individual customer’s peak needs, although no system is
capable of reachinthese maximums at all points on the
same day. The sum of these capabilities is known as the
“noncoincidental peak-day capacity.” It is called
noncancidental because the days on which delivery
points on a pipeline system experience their peak flow
may not coincide.

Capacity at a specific (strategic) point along the
pipeline system usually at a compressor station or hub
interconnection (of several pipelines). Compressor

“A coincidental peak flow is a volume measured at a delivery, receipt, or
Ihterconnection point during a specified period (usuatipy when the entire

base_d upon actual p_rop_osals curre_ntly under activé,peline system opated at its maximum (throughput) for a given year. Thus
consideration by the pipeline companies and regulatorythe day for this measure coincides for all shippers.
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Table 1. Forty Largest Interstate Pipeline Companies by Level of Deliverability, 1996

Systemwide Coincidental

Number of Number of Number of Peak-Day Peak-Day
Type of Receipt Delivery Interconnect  Capacity 4 System Flow
Company Name System ! Points 2 Points 2 Points ° (MMcf/d) (MMcf)
Columbia Gas Transmission Co. Grid 86 464 44 7,445 7,309
Transcontinental Gas Pipeline Co. Trunk 52 246 18 6,376 6,448
CNG Transmission Co. Grid 42 125 30 6,275 6,899
Tennessee Gas Pipeline Co. Trunk 701 386 112 5,981 6,887
ANR Pipeline Co. Trunk 92 355 35 5,923 6,311
Texas Eastern Transmission Corp. Trunk 158 178 62 5,761 5,414
Natural Gas Pipeline Co of America Trunk 203 322 43 5,208 5,957
El Paso Natural Gas Co. Trunk 54 618 8 4,744 4,075
Northern Natural Gas Co. Grid/Trunk 135 393 13 3,800 4,290
Koch Gateway Pipeline Co. Grid/Trunk 937 1,273 18 3,598 3,741
Northwest Pipeline Corp. Trunk/Grid 39 328 11 3,300 2,907
Texas Gas Transmission Corp. Trunk 197 377 49 2,950 3,621
Panhandle Eastern Pipeline Co. Trunk 7 117 7 2,917 2,744
Noram Gas Transmission Co. Trunk/Grid 736 754 33 2,811 2,335
Great Lakes Gas Transmission Co. Trunk 126 206 16 2,712 3,767
PG&E Gas Transmission Co. - Northwest Trunk 1 190 3 2,619 2,756
Transwestern Gas Pipeline Co. Trunk 80 40 10 2,615 1,292
Southern Natural Gas Co. (SONAT) Grid/Trunk 259 341 17 2,411 2,848
National Fuel Gas Supply Corp. Grid/Trunk 27 98 34 2,222 2,159
Columbia Gulf Transmission Co. Trunk 89 15 14 2,063 2,845
Colorado Interstate Gas Co Grid/Trunk 99 131 24 2,000 2,162
Northern Border Pipeline Co. Trunk 3 14 5 1,760 1,791
Trunkline Gas Co. Trunk 227 107 25 1,987 1,896
Williams Natural Gas Co. Grid/Trunk 298 897 31 1,820 -
Mississippi River Gas Transmission Co. Trunk 23 66 17 1,724 1,703
Algonquin Gas Transmission Co. Trunk/Grid 1 97 9 1,645 1,513
Florida Gas Transmission Co. Trunk 62 209 19 1,497 1,611
Questar Pipeline Co. Grid/Trunk 136 15 13 1,380 1,167
Sabine Gas Pipeline Co. Trunk 10 15 11 1,304 1,211
Equitrans Inc. Grid 2 132 10 843 737
Iroquois Gas Pipeline Co. Trunk 11 10 4 826 1,017
Midwestern Gas Transmission Co. Trunk 4 21 7 785 935
Kern River Gas Transmission Co. Trunk 5 39 3 714 848
East Tennessee Natural Gas Co. Grid/Trunk 0 147 6 634 726
KN Interstate Gas Co. Grid/Trunk 67 388 19 575 508
Wyoming Interstate Gas Co. Trunk 0 0 4 500 579
Viking Gas Transmission Co. Trunk 1 42 4 490 517
Williston Basin Interstate Pipeline Co. Grid/Trunk 62 271 4 458 490
Trailblazer Pipeline Co. Trunk 1 3 4 422 588
Mojave Pipeline Co. Trunk 0 17 2 407 577
Total 103,502

Trunk” systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many
interconnection and delivery points that operate in and serve major market areas. Some systems are a combination of the two. Where two are
shown, the first represents the predominant system design.

%Pipelines with zero receipt and/or delivery points transfer volume via interconnections with other interstate pipelines.

*Represents a receipt, delivery, or emergency interconnect with one or more of the other pipeline companies listed in this table.

“Some pipeline companies reported their system levels in decaterms per day (Dth/d) rather than in million cubic feet per day (MMcf/d). In those
instances, a factor of 1.027 was used for the conversion.

*Total volume reported as delivered off the entire pipeline system on its peak-day during the heating year extending from April 1, 1996, through
March 31, 1997. All volumes reported in Dth/d and converted to MMcf/d using a 1.027 conversion factor.

MMcf/d = Million cubic feet per day.

Source: Federal Energy Regulatory Commission (FERC). Receipt/Delivery/Interconnects: FERC 567 Capacity Report, “System Flow
Diagram.” Systemwide Peak-Day Capacity: =~ FERC Annual Capacity Report (18 CFR §284.12). Peak-Day Flow: FERC Form 2, “Annual Report
of Major Natural Gas Companies.”
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stations can be viewed as choke points along a system
because they are designed to move a limited amount of
gas through their location over a period of time. Capacity
measures for individual pipelines at a hub are dependent
upon the capalities of the hub itself and operational

aspects of other pipelines using the hub during a peak
period.

be expressed as a reservation on system capacity for the
receipt and delivery of a maximum daily quantity of gas at
specific points along the network. Under firm transportation
contracts, the pipeline company agrees to reserve capacity on
its system to provide a shipper, such as a local distribution
company (bB@3trial user, or electric utility, with up to

a specified quantity on any given day. Pipeline companies

must stand ready to provide service up to the volume level

This report primarily uses the “specific point” measure of

deliverability, based on an estimated design throughput
capability of a pipeline as it crosses State borders. This design
capacity estimates the flow that could be obtained along a

pipeline segment on a sustained basis under a specific set of

conditions and thus provides a measure of comparability
across all pipeline systems.

specified under firm contracts even though their shippers may
not need or actually request transport of that gas. (However,
in certain instances,qupgdeies have the authority to
impose restrictions on the level of service they are obligated
to provide (see Box, “Operational Flow Orders”)).

LDCs dik the principal providers of supply to the ultimate

end user, accounting for about 42 percent of the natural gas

It should be emphasized that the capacity numbers derived for
this report are merely “reasonable” estimates based upon
design or contractual conditions. Actual capacity at a
particular point or system wide is rarely one stable figure.
Weather conditions, ambient temperature, elevation, and
operational variables, such as short-term line packing and
line pressure shifts, can affect stated capacity levels. In some
cases, line packing can increase operational capacity by as
much as 20 to 30 percent. Some of this increase is reflected in
the differences between system capacity and peak-day flows
shown in Table 1. In a number of cases, the peak-day flow is
well above the reported overall system capacity.

sold to end users in 1996 (down from 46 percent in 1993) and
25 percent of the gas transported on their behalf (up from
20 percent in 1993). They typically contract with pipeline
companies for firm transportation and storage services to meet
the requirements of their high-priority customers and for
interruptible service to meet the needs of their lower priority
customers. However, in some States where open-acces:
transportation and deregulation are being tested, LDCs are
slowly becoming merely deliverers for other sellers. In 1996,
nonsales deliveries represented 37 percent (4.9 trillion cubic
feet) of total LDC deliveries, up from 30 percent in 1993.

Consumers are generally classified into four categories: (1)

The pipeline capacity estimates in this report are based
primarily upon compressor station data in the Federal Energy
Regulatory Commission Format 567, “System Flow
Diagrams,” filed annually by the major interstate pipeline
companies. (See Appendix C for a detailed discussion of how
capacity levels were derived and refined.) Systemwide

capacity levels, when used, are based upon data reported to

FERC by the major interstate pipeline companies in their
annual capacity reports that accompany Format 567 (18 CFR
§284.12) or constructed from pipeline delivery data reported

residential, (2) commercial, (3) industrial, and (4) electric
utility. Residential and commercial gas consumers usually
have no other alternative for fuel except through the LDCs
and thus are considered high-priority users. In contrast, many
industrial users and electric utilities do not require firm
service because they often have the capability to switch to
other fuels. Some electric utility and industrial consumers
contract for service on an interruptible basis. Under
interruptible contracts, deliveries are subject to curtailments
by the pipeline company or local distribution company when

on FERC Form 11, “Natural Gas Pipeline Company Monthly eceassary to meet the requirements for service under firm

Statement®

contracts. Rates for interruptible service are generally less

expensive than for firm service. Service to interruptible
shippers is extremely important to the pipeline companies in

Shipper Requirements

Ultimately, the shippers’ requirements determine the design
capacity of pipeline system facilities. Pipeline companies seek
to obtain a mix of shippers and contract types in order to
maximize system throughput. Firm service requirements may

their efforts to maintain a high level of throughput.

The demand for natural gas is quite diverse regionally. For
xample, in the northern regions of the country where a high
proportion of residential and commercial consumers use
natural gas for heating, deliveries under firm service contracts
are highly seasonal because of the extres@ther variation.

Other more temperate regions, such as the Southwest, may be
°Line packing is temporary storage of pipeline gas through the use ofVery dependent on natural gas used in the generation of

increased compression.

electricity to meet summer cooling loads. The use of natural

*The FERC Form 11 data used are only through 1995. The form wasgas for industrial purposes also varies substantially from

revised in 1996 and now is filed only on a quarterly basis.
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Operational Flow Orders

When FERC Order 636 was instituted in 1993 and open access became the norm, the Federal Energy Regulatory Commission
recognized that pipeline operators needed a mechanisrada filat would still allow them to maintain the operational
integrity of their system during periods of potential flux and when the system is under stress. Conditions such as extreme
weather, unscheduled downtime on critical parts of the system, and extreme imbalance situations are some of the reasons
pipeline companies cite as the need for such short-term control.

Operational flow orders (OFOs) (also called system emergency orders or critical period measures) are the mechanisms put
in place to permit this control. In effect, these orders permit the pipeline operator during emergency situations to restrain
shipper activities and to curtail services that could result in imbalances and service interruptions. For instance, OFOs allow
the operator to reduce or eliminate flow tolerances and require shippers to maintain a strict daily balance between receipt and
delivery volumes. The OFO also may restrict or eliminate such services as intraday nominations, the use of secondary receipt
and delivery points, firm storage withdrawals, and interruptible storage services. As an enforcement measure, pipeline
companies can exact penalties for violations (pipeline companies do not bear any costs incurred as a result of service
restrictions and they get to keep any penalty revenues).

Despite their utility, OFOs are controversial. The direct consequence of measures taken under OFOs is to lessen short-term
trading and shipping flexibility on the part of customers. Some maintain that pipeline opemaigingen too much discretion
regarding what constitutes an OFO situation and that operators have incentives for maintaining the OFO for longer than is
needed. Critics also argue that the fact that the pipeline company can retain any penalty revenues and place restrictions on
nonfirm services and secondary receipt/delivery points is a disincentive to shippers who want these lower-cost services but
are unwilling to risk possible interruption of their operational flows during peak periods.

While operating contingencies must be addressed and some form of pipeline system control during stress periods and
emergencies will continue to be required, the criteria for OF@emgntation may be changed as more experience is gained

with emergency situations under open-accesditions. For instance, it has been suggested that the restrictions be imposed

in a ratcheted manner, implementing more severe restrictions only if the lesser ones fail to alleviate the situation. Among the
other possibilities: limit restrictions only to those parts of the sytairare under stress; give shippers more advance notice
before issuing the OFO; remove any financial incentives to pipeline companies under the OFO; and clearly define within the
pipeline company’s tariff the conditions for imposing an OFO and what operational conditions constitute an end to an OFO.

region to region. Some applications use natural gas for The design of the transmission lines and integrated storage

feedstocks and require a secure, dedicated supply of natural sites represents a balance of the most effareniaat ec

gas. Other uses are for boiler fuel where the user typically has mix of delivery technigues given the operational requirements
the capability to burether fuels in the event that natural gas facing pipeline companies. The mix varies widely depending

is not available or is less economic than the alternatives. on the number and types of shipgrssarnid supplies,

either from production areas or underground storage. Many
pipeline systems are configured principally for the long-

Transmission System Design distance transmission of supplies from production regions to
market areas and are characterized as “trunklines” (Table 1).

L . .. Atthe other extreme are the “grid” systems, which generally
The principal requirement of the natural gas transmission . . "
. . . gperate in and serve major market areas. Many of the grid

system is that it be capable of meeting the peak-day deman ) : N
systems can be categorized as regional distribution systems.

of its shippers who have contracts for firm service. To mee ) . . .
. . e or the most part, they receive their supplies from major
this requirement, the principal facilities developed by the : . .
trunklines or directly from local production areas and

natural gas industry are a combination of transmission line o .

. ansport gas to local distribution companies and other
to bring the gas to the market areas and of undergroun )

. ) o consumers in more than one State.

storage and liquefied natural gas (LNG) facilities closer to the

market areas to meet surges in demand (Figure 1). Underground storage is an essential component of an efficient

and reliable interstate natural gas transmission and
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Figure 1. Generalized Schematic of Natural Gas Pipeline Transmission
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Note: Areas shown are not proportional to actual operational volumes or capacity.
Source: Energy Information Administration, Office of Oil and Gas.
distribution network. The size of the transmission line often where there is a strong seasonal variation to demand and
depends in large part on the availability of storage. Rather where the system may be subjected to some operational

than size a line to meet peak-day volumes, the line need imbalances.
satisfy only the difference between total shipper peak
requirements and maximum withdrawal from storage as it The daily deliitgritbm storage can also be factorietio

enters the market area. In off-peak periods, the line must be the design needs of a new pipeline or the expansion needs o
able to provide shippers’ off-peak needs plus injection to an existing one. Some underground storage facilities are
storage. In addition, some storage sites may require that located in production areas at the terminus of the pipeline
system flow be reversible and that the main transmission line corridor and, in contrast to storage near local markets, can be
in the vicinity be able to accommodate this capability. The used to store gas that may not be economically marketable at
resulting pipeline configuration, including storage, may result the time of proddction. These sites can be used by shippers
in a comparatively low usage level in the off-psakson and to store short-term excess supplies that exceed their reserve
a much higher, albeit shorter term, usage level during the capacity on the pipeline system and the reverse when supplies
peak-demand season. fall below reserved capacity. Thus, the pipeline is relieved of
additional demands for capacity brought on by temporary
During the nonheating season, for instance, when shippers do swings in transportation demands.
not use all the capacity contracted for, natural gas can be
transported and injected into storage at a fairly constant rate. Often new systems are initially designed to handle volumes
By the beginning of the heating season (November 1), beyond the minimum requirement. A number of factors are

inventory levels are generally at their annual peak. Working nvolved in calculating how much gas a pipeline can carry,

gas, that is, the portion of natural gas in storage sites the most important being the diameter of the pipe and the
ordinarily available for withdrawal and delivery to marKets, pressure pushing the gas along the pipe. Because of flow
is then withdrawn during periods of peak demand. dynamics, doubling the diameter of the pipe will increase the

In addition, the pipeline company itself can avoid the need to
expand transmission capacity from production areas by usin

Pt' tablishi pacity t P facilities i K )t/ 9 ®For instance, natural gas produced in association with oil production is a
existing, or establishing new, storage faciliies In Market aréas, .ion of oil market decisions, which may not coincide with natural gas

demand or available pipeline capacityrensport the gas to end-use markets.
Another example is the storage of gas flom-pressure wells, where the gas

“In addition to working (top storage) gas, underground storage reservoirs cattaelifuring the off-peak season and delivered, at high pressure, to
also contain base (cushion) gas and, in the case of depileded!/or gas field the mainline during the peak season.
reservoirs, native gas. Native gas is gas that remains after economic ° Standard design codes tpipelihaspassing though populated
prodction ceases and before conversion to use as a storage site. Native gas areas have their maximum operating pressursafegueaddos. It
and base gas typically are not withdrawn from the storage facility, as these became common practice to maintain nominautiimere@se wall
volumes are necessary to ensure sufficient pressure for the withdrawal of the thickness where a line had to be denatexlifatiitgssin order to keep
working gas. the working pressure rating more constant along the line.
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capacity more than sixfold at approximately twice the cost. potential for obtaining diliigltian rate because the load

Increasing the pipe wall thickness or strength of the pipe will moving on these pipelines can be levelized. Furthermore, to
enable the pipe to withstand a greater pressure. The pressure the extent these pipelines serve multiple markets, they cal
pushing the gas is usually provided by mechanical also achieve highetiotiirates because of load diversity
compression. across the markets they serve.

The design process itself includes the development of cost In fact, some trunkline systems, especially those reaching
estimates for various possible combinations of pipe size, high-demand markets, often exhibit peak daily utilization
compression equipment, and interstation distances to find the rates greater than 100 percent. For example, the Iroquois
combination that minimizes transportation cost given the Pipeline system, which transports Canadian gas to the U.S.

desired flexibility and expandability goals. New trunklines are  rtiNgast, showed a peak-period usage rate above
typically built with larger diameter pipban needed initially, 100 percent in 1996, as did the Trailblazer Pipeline system

but only with the currently required compression capacity. out of the Rocky Mountains area. Several factors contribute
Compression can then be added, either in existing or new, to this sitdation. First, some trunkline systems are capable of
intermediate stations, to increase capacity as growth in load handling much larger volumes than indicated by the
occurs. operational design level certificated by FERC, which is the

level that is used as the denominator when calculating usage

rates (based on an annual throughput volume divided by
Pipeline Utilization 365 days). Second, as the line can handle more than the

certificated capacity and shipper demand is high, maximum

L . .. _usage is made of the pipeline by its owners. In many instances
Pipeline companies prefer to operate as close to capacity as o o : ) .
of high demand, pipeline companies also use line packing

possible, thus maximizing revenue; however, derage . . .
I and/or secondary compression to increase throughput, which
annual utilization rate usually does not reach 100 percent even : : : X
) S . was a tactic used by both Iroquois and Trailblazer this past
in cases of full utilization. Several factors contribute to these

lower rates, including the outages resulting from pipelineyear‘ _Wh_e_n average da||y utilization rates exceed stated
maintenance. During the summer months, when pipelinecapaCIty’ it is more appropriate to use the peak-day volume as

; : S ._the actual capacity, or capability, of the system.
capacity demands are lowest, most pipeline companies

schedule needed maintenance. As a result, some pipeline,.. .. . .
o tilization on the grid systemsgerating closer to the market
segments or compressor facilities may be placed out o ) . .
, . . . areas and downstream of the storage fields is more likely to
service and transportation service suspended temporarily, for . .
reflect the seasonal load profile of the market being served
a day, a week, or even as long as a month.

than utilization on upstream trunklines. The grid-type systems

I sually operate at lower average utilization levels than the
Thus, average utilization rates below 100 percent do no . . .
o o Lo . runklines, although during peak periods, usage levels are
necesarily imply that additional capacity is available. A

o oo enerally also at much higher rates. Grid systems usually

pipeline company that serves primarily a seasonal market ma - ;
. o . ._show a marked variation between high and low flow levels,

have a relatively low average utilization rate even if there is . : .

. . reflecting their seasonal service and local market
no unreserved capacity on its system. Yet because of the - . . .
o . : . ! . Characteristics. Storage services are usually highly integrated
difficulty in balancing unused commitments for firm service .

o . . ; . into the grid network to meet varying local market demands.
with interruptible service and transportation for others, it may . . : -
: . . . Because grid systems have numerous inteestiions within
be unable to provide further interruptible service to

. L ; . the network, their overall usage levels depend upon what
complement the high level of deliveries required during the : . e
; . happens in the various parts of the system. Pipeline segments
peak consumption periods.

that show a high degree of utilization are either serving a

Integration of storage capacity into the pipeline network

design can increase average-day utilization rates. Storage used

for seasonal demand-swings effectively moves demand from

one season of the year to another. Trunklines, which are it should also be noted that in some instances the sum of individual
generally upstream of the market storage areas, can bansportation transactions may exceed pipeline capacity even though
designed for a more constant load than the pipelines on th%hys’cally the pipeline may be full. For example, suppose a segment from

d t id f th t fields. St . I points A to D (with points B and C between A and D) has a capacity of 200
ownstream side 0 € slorage Tfields. orage Is usua X\illion cubic feet (MMcf) per dy. Suppose further that this segment handles

integrated into or available to the system at t.he production, 100 MMcf per day transactidrom A to B, a second of 100 MMcf per day
and/or the market end as a means of balancing flow levelgom B to C, and a third of 100 MMcf per day from C to D. The pipeline

throughout the year. Therefore, trunklines serving marketssompany will report transportation volumes of 300 MMcf per day, even

with significant storage capacity have a much greaterthough its capacity is 200 MMcf per day but is only 50 pergglieed on any
one segment.
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shipper (or group of shippers) with relatively constant
demand or have a significant interruptible service market.

review of the environmental aspects of the'projects. These
requirements have resulted in a very time-consuming,

complex, and sometimes controversial process.

The primary measure of pipeline utilization used in this
analysis is an estimate of average-day natural gas throughput
relative to estimates of system capacity at State and regional
boundaries. Another measure used is systemwide pipeline
flow rates, which highlight variations in monthly system
usage relative to an estimated system peak throughput level
(see Box, “Pipeline Utilization Measures”). In some instances,
where data were available, pipeline peak-day utilization rates
are referenced in this report. System peak-day usage rates,
although only a reflection of peak system deliveries versuse
estimated system capacity, come the closest to showing how
well the design of the system matches current shipper peak-
day needs. For example, when a pipeline shows a compara-
tively low average usage rate (based on annual or monthly
data) yet shows a usage rate approaching 100 percent on its
peak day, it indicates that the system is still called upon and
is capable of meeting its shipper's maximum daily needs.

Nevertheless, a large spread between average usage rates and

peak-day usage rates can indicate a need to find better ways
to utilize off-peak unused capacity.

Capacity Expansion

Although pipeline systems have some flexibility in handling
changes in demand, sometimes system expansion and new
pipeline routes are needed. There was substantial interest in
expansion of the national pipeline network during the late
1980's and early 1990's and that interest continues today. Two
of the largest proposals of the late 1980's to be implemented
during the early 1990's were the Iroquois project, built to
bring Canadian natural gas into the Northeast, and the Kern
River project, which now transports natural gas from supply
sources in Wyoming to California. These new lines began
service in 1991 and 1992, respectively. A large number of
other new systems and expansions are planned or under
construction that will bring additional supplies from Canada,
as well as from the Rocky Mountains area and the Southwest‘
to the U.S. Midwest and Northeast regions.

In most cases, interstate pipeline companies are required
under Section 7(c) of the Natural Gas Actl&88 to obtain

Once a project is approved and constructed under a Sectiol
7(c) certificate, the costs of the facilities are eligible for
inclusion in the pipeline company rate base (when the
company files its next general rat& case). Other options are
also available to pipeline companies for capacity expansion,
depending on the size of the project aondrthefaisk
the company is willing to assume. These options include:

Blanket Certificate. Blanket certification can be used for
relatively small projects. A blanket certificate approves a
series of similar actions in one authorization. For
instance, construction of small additions to a pipeline may
be authorized by a blanket certificate, provided the total
cost does not exceed some threshold level and othe

ildligibit eria are met. Similarly, pipeline companies
may be allowed to transport gas on a self-implementing
basis (without prior FERC approval) for many different
shippers on the approval of a single blanket certificate. In
recent years, FERC has been using blanket certification
more frequently to authorize and facilitate both
construction projects and transportation programs.

Optional Certificate (formerly known as Optional
Expedited Certificate). In 1985, under Order 436, FERC
introduced optional certificates whereby construction
could be approved without assessment of its market need
or competitive proposals. In return, the pipeline company
agrees to bear the majority of the risk of the project.
Furthermore, the pipeline company may not decrease the
projected volume of services used to design rates nor
shift costs to pre-existing shippers. Because of the “at
risk” factor, some optional certificate projects tend to be
more adversely affected by procedural delays since
changes in market conditions that occur in the meantime
may necessitate a re-evaluation of the project’s feasibility
and its potential success.

NGPA Section 311.Section 311 of the Natural Gas
Policy Act (NGPA) of 1978 allows an interstate pipeline
company to sell or transport gas “on behalf of” any

a certificate of pUb“C convenience and necessity before “These laws include: the National Environmental Policy Act, National

constructing pipeline facilities. Bales review of operational  Historical Preservation Act, Endangered Species Act, Toxic Substances
aspects of the system, other legislation requires extensiv€ontrol Act, Clean Air Act, Clean Water Act, Coastal Zafenagement Act,
Wild and Scenic Rivers ActWilderness Act, and National Parks and
Recreation Act.
*4n some instances, FERC may also issue a Section 7(c) certifitgeet
to “at risk” conditions. In such cases, the pipeline companies are not
guaranteed authority to include costs in the rate base, and risks borne by the
companies are not reduced. Under an “at risk” certificate, a pipeline ngisipa
risk is minimized only where it has fully contracted ¢iapacity of a new line.
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Pipeline Utilization Measures
At State Borders

The State-to-State measure of pipeline utilization used in this analysis is based on estimates of average-day pipelirie throughp
relative to estimates of system capacity at State boundaries. Average-day throughputs were computed by dividing annual State-
to-State flows in 1990 (reported by pipeline companies) by 365 days and those in 1996 by 366 days. Average-day utilization
for the 2 years were then derived by dividing the average-day flow by the estimated capacity level. This measure provided
the basis for the analysis pertaining to usage of specific portions of a pipeline system and additionally some insight into the
type of service provided in the area.

But, because it uses averaged annual throughput volumes, the measure implies nothing about the availability of capacity during
peak periods, except to the extent that the average daily utilization approaches, or exceeds, 100 percent. (Service levels on
a pipeline system often vary from month to month, day to day, and even hourly.) As the computed utilization rate approaches
100 percent, it indicates only that the volume of gas moving through a specific geographic area on an average day during the
year approximated estimated capacity. When this does occur, however, it is likely that the specific system location experiences
some constraints during peak periods. A system that fully utilizes available capacity for short periods and not on a sustained
basis throughout the year will show a lower utilization rate based on a daily averaging of annual throughput.

Systemwide

In order to evaluate operational and utilization levels of the various pipeline systems during the year, several flow-rate
derivations were computed. These rates are based on a comparison of 1995 monthly throughput (the latest available monthly
data) on the entire pipeline system with the largest throughput (sales, transportation, and intercompany transfersgthat occurr

in any month over a 15-year period (1980-1995). They were developed to show the degree of difference that occurs on
different types of systems over the year as seasons and demand change. In these computations, the highest monthly throughput
during the 15-year period is used as the proxy for the systemwide capacity of the pipeline. (This method has its limitations,
including the fact that accounting of throughput can vary by pipeline company, leading to the reporting of excess throughput
levels.) For 1995, (1) average-month throughput, (2) high-month throughput, and (3) low-month throughput were each divided
by the 15-year high-month throughput to derive three flow-rate percentages. In addition, a summer (noehsatingsage

level, using the sum of volumes delivered during the nonshoulder months of May through September divided by 153 days,
was also computed. (April and October are considered to be months that “shoulder” the heating season of November through
March.)

Another systemwide usage rate was also computed based upon an annual system (deliverability) capacity level reported to
the Federal Energy Regulatory Commission (FERC) by the major pipeline companies and the system’s yearly peak 1-day
volume. This figure provided a snapshot of the system’s maximum use level containing a minimum skew caused by downtime

and other factors.

An analysis of the peak-day, high month, low month, average monthly, and average summer (off-peak) throughput rates
provides some understanding of the load variability on a pipeline system throughout the year. For instance, systems with a
high-month rate of 100 percent in 1995 had a record monthly throughput level in 1995. If these same systems also exhibited
high average utilization rates at State bomtessings, they may be constrained in their abilities to serve additional shippers
without capacity expansion. In contrast, systems having a relatively low peak-month throughput but high average utilization
levels at specific points along the network probably are experiencing more localized capacity constraints.

Comparison of the systemwide average-month flow rates with utilization rates at State border crossings can provide insight
into how representative the individual utilization rates are of the veglystem. For example, if utilization rates are very high

at State border crossings but the systemwide average-month rate is significantly lower, then there are likely to be elements
of the system, probably wholly contained within a region or State, where utilization is low. Conversely, if utilizatioh rates a
State borders are very low but the systemwide average-month rate is significantly higher, then there are likely to be elements
of the system where utilization is quite high. These areas are likely to be near supply regions where interstate pipelines
interconnect and transfer large volumes of gas from one system to another.
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intrastate pipeline or local distribution company. FERC new pipeline projects at various stages of development in the

has exempted the construction of facilities used solely for USiteis, Canada, and Mexico. If all U.S. projects were
Section 311 transportation from certificate requirements. completed, the amount of new capacity would add more than
Construction is subject to environmental conditions and 29 billion cubic feet of daily deliverability on the national
a 30-day notice to FERC, which requires only network. The most extensive development is focused on
information on the delivery point of gas from the expanding the deliverability of Canadian gas to the U.S.
interstate pipeline, the total and daily volumes expected Midwest and Northeast and to Canadian markets. The second-
to be delivered, and the rate to be charged for largest focus is on improving access to the increasing deep-
transportation or sale. water production in the Gulf of Mexico. Next are those
projects whose obijective it is to increase the flow of lower-
Planned expansions of the current pipeline system are cost supplies located in the Central United States to markets
proposed under each of these options and are detailed in located primarily in the Midwest. Currently, the capability to
Appendix B. The traditional Section 7(c) application is still do so is limited. The latter series of expansions will be
the most widely used. competing, to some degree, with the projects slated to

increase flows of Western Canadian gas to the Midwest

As of March 1998, the Energy Information Administration marketplace. The potential impact of proposed capacity
was tracking more than 100 proposed pipeline expansions and expansions is discussed in subsequent chapters.
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2. Access to Supplies and Production Areas

Natural gas production patterns in the lower 48 States hav&990s, growing as a major source of deliverability in the
changed in recent years as new fields have been brought on lower 48 States.

line and older gas-producing areas have declined in

importance. For example, the eighth largest gas field in the Alaska is not included as a supply area in this study because
United States in 1996 in terms of output, Bob West in its natural gas production is not destined for U.S. markets in
southern Texas, was discovered only in 1990 and as late as the lower 48 for some time to come and therefore does not
1993 did not even figure among the top 30 producers. Also, directly affect U.S. gas détivertitin the timeframe of

new technology has rejuvenated older fields and allowed the analysis.

production from fields previously thought uneconomic.

The shifts in regional production will affect existing pipeline U.S. Natural Gas Supplies by
routes, reducing flows along some, while increasing flows T .
along others. Some regional production increases from new Region, 1990-2000

gas fields in the Rocky Mountain area and New Mexico will
require additional capacity to transport the gas to marketsTotal natural gas production in the lower 48 States has shown
The Gulf Coast region has seen a substantial increase ian upward trend during the 1990s, rising 5 percent from an
production over the past several years and, althoughaverage 47.7 billion cubic feet (Bcf) per day (17.4 trillion
traditionally served by an extensive pipeline network, will cubic feet (Tcf) on an annual basis) in 1990 to 50.1 Bcf per
probably require the addition of new capacity. Meanwhile, day (18.4 Tcf per year) in 1996 (Table 2), its highest level
produdion in the Anadarko and Arkoma Basins declined since the early 1980s. Higher gas demand and stable prices
during the first half of the 1990s. are projected to raise production in the lower 48 to about
54 Bcf per day (19.8 Tcf per year) in 2000. The 1.9-percent
This chapter discusses U.S. natural gas deliverability at theverage annual growth rate forecast for the period 1996
wellhead through 2000 and the capability of the pipelinethrough 2000 is more than double the production growth rates
network to receive and export that gas through the nationabf the first half of the 1990%.
network grid. The analysis focuses on eight producing areas
that roughly correspond to major geologic basins in the lowerLower 48 gas reserves increased to 156 Tcf in 1996, marking
48 States (Figure 2), as well as imports from Canadathe third consecutive year of higher reserve levels although
Relatively new producing regions (in terms of average fieldstill slightly below the 1990 level of 160 Tcf. This recent
age) covered in this chapter include the offshore Gulf oftrend is expected to continue. Various factors, such as
Mexico; major fields in the Rocky Mountain States of Utah, improved well completions, advanced stimulation technology,
Colorado, and Wyoming; and the San Juan Basin of Newand improved seismic technology, have allowed producers to
Mexico. Older producing regions examined include the maximize gas output from existing fields, resulting in a
Permian Basin; the onshore Gulf Coast of Texas andlecline in the ratio of reserves to production since 1990. The
Louisiana; the Anadarko and Arkoma basins in Oklahoma,near-term supply outlook for natural gas shows expanded
Kansas, and Arkansas; the fields of East Texas; and thproduction through 2000, reflecting the recent production
Appalachian Basiit Although a relatively minor gas trends as well as the substantial volume of remaining
producer, the Appalachian Basin region is notable because aksources: One recent study estimated remaining recoverable
its proximity to major markets in the Northeast. Canada hagas resources at 929 Tcf as of December 31, 1996, suggesting
sharply increased gas exports to the United States during the

“Unless otherwise noted, all forecasts are derived étata in the Energy

Information Administration (EIA) publicatioAnnual Energy Outlook 1998

With Projections to 202@OE/EIA-0383(98) (Washington, DC, December

1997). Histoical data for the lower 48 States are from EINatural Gas

Annuall1996 DOE/EIA-0131(96) (Washington, DC, September 1997), and

earlier editions of this report. The lower 48 totals are disagged to regional

The regional data were aggregated from data by State and sub-State timateepased on relative dry gas production values as reported in the EIA

areas. The lack of strict correspondence between the basins and these datportU.SeCrude Oil, Natural Gas, and Natural Gas Ligquids Reserves, 1996
means that portions blsins may be excluded, or other lesser basins may be  E/HDM90216(96) (Washington, D@Qecember 1997), and earlier editions.
included in the regional estimates. For expository purposes, the regions, in Energy Information Administmatimh, Energy Outlook 1998
some cases, are treated as equivalent to the major basins within the regions. (Washington, DC, December 1997).
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Figure 2. Major Natural Gas Producing Basins and Transportation Routes to Market Areas

.
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Correspondence to Major Natural Gas Producing Regions

Producing Region

Gulf Coast

Anadarko/Arkoma

Permian Basin

Rockies

East Texas

San Juan Basin
Appalachian

Other Onshore

Offshore

State or Substate Regions

South Louisiana (onshore)

Texas RRC Districts 1, 2, 3, 4

Arkansas

Kansas

Oklahoma

Texas RRC District 10

New Mexico, East

Texas RRC Districts 7B, 7C, 8, 8A, 9

Colorado

Utah

Wyoming

North Louisiana

Texas RRC Districts 5, 6

New Mexico, West

New York

Ohio

Pennsylvania

Virginia

West Virginia

Alabama, California (onshore), Florida, Kentucky, Michigan,
Mississippi, Arizona, lllinois, Indiana, Maryland, Missouri,
Montana, Nebraska, Nevada, North Dakota, Oregon, South
Dakota, and Tennessee

Federal waters of the Gulf of Mexico, and State waters of
California, Alabama, Louisiana, and Texas

Basins Contained Whole or in Part

Gulf Coast and South Texas Basins

Anadarko/Arkoma Basin

Permian Basin

Uinta/Piceance, Julesberg, Powder River, and
Green River Basins

East Texas/North Louisiana Basins

San Juan Basin
Appalachian Basin

Williston, Sacramento, San Joaquin, lllinois,
Michigan, and Black Warrior Basins

Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity Database,

as of December 1997.
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Table 2. Natural Gas Production and Supplies in the Lower 48 States, by Region, 1990-2000

Annual Gas Supplies Daily Gas Supplies Change in Gas Supplies Share of Total Supplies
(billion cubic feet per year)  (billion cubic feet per day)  (percent increase/decrease) (percent)
2000 2000 1996-2000 2000
Region 1990 1996 (forecast) 1990 1996 (forecast) 1990-96 (forecast) 1990 1996 (forecast)
Lower 48 Production
Gulf Coast 3,130 3,340 3,432 8.6 9.1 9.4 6.4 2.8 16.5 157 14.4
Anadarko/Arkoma 3,339 2,929 2,967 9.1 8.0 8.1 -12.5 1.3 176 138 12.4
Permian Basin 1,663 1,621 1,890 4.6 4.4 5.2 -2.8 16.6 8.8 7.6 7.9
Rockies 911 1,497 1,668 25 4.1 4.6 63.9 115 4.8 7.0 7.0
East Texas 1,109 1,153 1,185 3.0 3.2 3.2 3.7 2.8 5.8 5.4 5.0
San Juan Basin 511 988 1,101 14 2.7 3.0 92.9 115 2.7 4.6 4.6
Appalachian Basin 496 504 583 1.4 14 1.6 1.3 15.7 2.6 2.4 2.4
Other Onshore 844 828 1,073 2.3 2.3 2.9 2.2 29.6 4.5 3.9 4.5
Total Onshore 12,003 12,859 13,899 32.9 35.1 38.0 6.8 8.1 63.3 60.4 58.2
Offshore 5,425 5,491 5,881 14.9 15.0 16.1 0.9 7.1 286 25.8 24.6
Total Lower 48 17,428 18,350 19,780 47.7 50.1 54.0 5.0 7.8 919 86.2 82.8
Lower 48 Imports
From Canada 1,448 2,883 3,910 4.0 7.9 10.7 98.6 35.6 76 135 16.4
Total Lower 48 1,532 2,937 4,120 4.2 8.0 11.3 91.2 40.3 8.1 138 17.2
Total Lower 48
Supplies 18,960 21,287 23,900 51.9 58.2 65.3 12.0 12.3 100.0 100.0 100.0

Sources: 1990-96 Data: Energy Information Administration (EIA), Natural Gas Annual 1996 (September 1997) and earlier editions. Production
volumes by regions were derived based on relative dry gas production values published in U.S. Crude Oil, Natural Gas, and Natural Gas Liquids
Reserves 1996 (December 1997) and earlier editions. 2000 Forecasts: EIA, Annual Energy Outlook 1998 (AEO) (December 1997). When regions
differed between the Natural Gas Annual and the AEO, regional production volumes were projected for 2000 by applying the growth factor for the
AEO region between 1996 and 2000.

adequate domestic gas supplies through the near-term increased demand for U.S. gadiettveyagh the year
perspective of the present analy$is. 2000. Of the 7.1 Bcf per day (2.6 Tcf) in additional U.S. gas
supplies anticipated between 1996 through 2000, imports
While higher gas production in the lower 48 States from Canada are likely to repbesgttva-fifths of supply
contributed to increased U.S. gas supplies between 1990 and growth. Key domestic regions contributing to the supply rise
1996, the source of the largest portion of the increase was are the offshore and Permian Basin regions with 15 and
imports from Canada. Benefiting from strong U.S. demand 10 percent of the total increase, respectively (Table 2).
and a more open trade environment, Canadian gas exports to
the United States nearly doubled betw&880 and 1996 and kP96, the United States had nearly 302,000 producing gas
accounted for about two-fifths of the increase in U.S. gas wells and gas-condensaté wells, as well as a very large
supplies during this period. By 2000, imports of natural gas number of oil wells, yielding approximately 50 Bcf of natural
from Canada are projected to account for 16 percent of U.S. gas per day (18.4 Tcf per year). The largest gas-producing
gas supplies, more than double their 1990 share. region in the lower 48 States is the offshore region, followed
by the onshore Gulf Coast, the Anadarko/Arkoma Basins, the
The concentration of increased gas supplies through 2000 in Permian Basin, and the Rockies. Together, these five regions
a small number of areas—Canada, the Rocky Mountain areaccounted for 81 percent of total U.S. dry gas production in
the Permian Basin, the San Juan Basin of New Mexico, and 1996. Eighty-six percent of U.S. consumption is met by
the offshore/onshore Gulf—raises concerns about the ability domestic producers, while the remainder is imported mostly
of the pipeline system and other infrastructure to meet from Canada. The following sections highlight the
contribution of each major supply region to gas supplies and
deliverability in the lower 48 States.

*Remaining recoverable gas resourees those volumes producible with
current recovery technology and efficiertmyt without reference to economic
viability. The estinate of 929 trillion cubic feet of remaining recoverable gas
resources is published in the repBdtential Supply of Natural Gas in the
United StatesPotential Gas Agency, Colorado School of Mines (March v Energy Information Administrdtiatural Gas Annual 1996
1997). DOE/EIA-0137 (Washington, DC, September 1997).
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Offshore Gulf of Mexico more than 13.0 percent between 1992 and 1996 to a level of
15.0 Bcf per day (5.5 Tcf per year). A 12-percent increase in

The top gas-producing region in the lower 48 States is théverage gas wellhead prices over the average from 1990
offshore region, where production flows almost exclusively through 1992 (in constant 1996 dollars), coupled with a one-
from the Offshore Gulf of Mexico. The Gulf accounted for third decline in finding costs (also in 1996 dollars),

almost 30 percent of natural gas production (Figure 3) androntributed to a dramatic improv_ement in the profitability of
more than one-fifth of proved reserfes (Table 3) in the Offshore gas production. According to one sodtce, offshore

lower 48 in 1996. The recent rebound ffsbore exploration ~ 92S production by 1995-96 was profitable at average wellhead

and development activity is likely to make the offshore regionPrices of only $1.75 per thousand cubic feet, down from a
an important source of increased gas supplies during the |atrofitability threshold estimated at $2.50 per thousand cubic
1990s. Recent changes in the sources of gasgiiodun the fe_et (in curren_t dollars) in 1991-92. With 1_996 U.S. wellhead
Gulf in favor of associated gas and deep water gas have maj@'iC€S averaging $2.17 per thousand cubic feet, offshore gas

implications for future gas deliverabilifpom this region and ~ Preduction had become profitable after a high degree of
its impact on regional markets. unprofitability during the late 1980s and early 1990s.

Major plays in the Gulf of Mexico are found in the Flexure 1h€ Very high exploration and development (E&D)
Trend, the Norphlet Trend, the Destin Dome, subsalt, angXPenditures associated with offshore projects, more than
deep water fields. The Flexure Trend extends from Mobile®1 Pillion in some cases, are declining generally as companies
Bay to Mexico and includes fields in waters deeper thand@in €xperience with more challenging deep water and subsalt
600 feet; estimated productive capacity in the Flexure TrendrOi€cts. Both project time horizons and platform costs are
was about 1.2 Tcf in996%° The Norphlet Trend is an shrinking dramatically. For example, the capital portion of
extension of the Flexure Trend stretching from Alabama tod2ily production costs for Shell's Ursa tension leg platform
Florida containing fields at 600 to 2,000 feet of depth. (TLP), due to begin production in 1999, is projected to be
Production in the Norphlet Trend was about 1 Tcf in 1996, Slightly more thzan half that of Auger, Shell's first TLP
The Destin Dome, a part of the Norphlet Trend located off theStalled in 1994 Offshore projects partially compensate for
coast of the Florida Panhandle, is estimated to contain 3 Tcfigher upfront expenditures with faster recovery of reserves
of potential reserves. However, significant production here isthrough higher flow rates. The faster depletion of offshore

not likely to begin until around 2000 and will therefore have WellS requires more continuous exploration activity to
minimal impact on U.S. gas deliverability in the near term. maintain production levels. The Outer Continental Shelf
(OCS) Deep Water Royalty Relief Act (DWRRZX), signed in

The collapse of oil and gas prices in the mid 1980s caused November 1995, has also improved the economics of offshore
reduction in overall exploration and development activities in Production. The WRRA provides for a waiver of royalty
the Gulf that continued into the early 1990s. As the averagd@Yments for production from new leases and certain other
U.S. wellhead price fell by more than two-fifths in real terms d€€p water leasés.

(1996 dollars) between 1985 and the early 1990s, offshore S )

gas production was hit harder than onshore productiofoverall, offshore gas production is projected to grow
because of the rapid depletion of known deposits in shallow/ Percent from 15.0 Bef per day (5.5 Tcf per year) in 1996 to
waters and higher increased risks and costs associated wittf-1 BCf per day (5.9 Tcf per year) in 2000. A key source of
exploration and development of gas in deep water. BetweefXPanded production is likely to be associated-dissolved (AD)
1990 and 1992, offshore gas production declined by 8 percer@S _from crude oil produ_ctlon (accounting for one-fourth of
because of the lack of reserves replacement. Total offshorf€ incremental production), although expanded output of
reserves shrank 10 percent between 1990 and 1992.

The large fields in the deep waters, combined with cost- #JamesDodson and Leonard LeBlanc, “U.S. Gulf Rebound to Continue
cutting new technologies, have greatly improved the'" 1295 Offshore(January 1995), p. 20.

. . .. 2Deepwater, subsalt projeaen new era for Gulf of Mexico actions,”
economics of offshore gas production, raising offshore outputy; P projectp

and Gas Journa{January 20, 1997), p. 37.
%The law provides royalty relief to oil and gas fields in the Central and
Western Gulf of Mexico that would not be economic to produce without
®proved reserves of natural gas are the estimated quantities whyatisana  royalty relief. In paticular, fields that did not produce prior to November 28,
of geological and engineering data demonstrate with reasonable certainty th995, and meet Minerals Management Service (MMS) economic

be recoverable in future years from known reservoirs wexsting economic eterminations may receive royalty suspension volumes of at least 17.5 million

and operating conditions. barrels of oil equivalent (BOE) in 200 to 400 meters of water, 52.5 million
WEFA, Natural Gas OutlooKSpring/Summer 1997), p. 6.9. BOE in 400 to 800 meters of water, and 87.5 million BOE in more than 800
2Energy Information Administration).S. Crude Oil, Natural Gas, and  meters of water.

Natural Gas Liquids Reserves, Annual Report 1996E/EIA-0216(96) # “Deepwater royaltyrelief product of 3 % year U.S. political efforQil

(Washington, DC, December 1997), p. 10. and Gas JournafApril 1, 1996), pp. 45-56.
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Figure 3. Lower 48 Natural Gas Production by Region, 1996
(Share of Total in Percent)

Offshore  (29.9%)

Gulf Coast (18.2%)

/ Appalachian (2.7%)

Anadarko/Arkoma
(16.0%)

Other (4.5%)
San Juan Basin  (5.4%)

East Texas (6.3%)
Rockies (8.2%)

Permian (8.8%)

Total lower 48 production is 18.4 trillion cubic feet

Source: Energy Information Administration. Total 1996 Production:  Natural Gas Annual 1996 (September 1997). Shares by Region:

U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves 1996 (December 1997).

Table 3. Lower 48 Dry Natural Gas Proved Reserves and Reserves-to-Production Ratio, 1990-1996

Proved Reserves Proved Reserves-to-
(billion cubic feet) Production Ratio
Region 1990 1995 1996 1990 1995 1996
Gulf Coast 21,325 19,186 20,050 7.0 6.1 6.0
Anadarko/Arkoma 31,986 28,008 26,629 9.9 9.8 9.1
Permian Basin 15,718 13,534 14,053 9.8 8.5 8.6
Rockies 16,009 21,002 21,663 18.1 14.1 14.4
East Texas 10,216 10,376 11,083 9.5 9.2 9.6
San Juan Basin 14,004 14,624 13,695 28.3 14.9 13.8
Appalachian Basin 5,633 7,068 7,674 11.7 15.3 15.2
Other Onshore 9,584 8,027 8,653 11.7 10.1 104
Total Onshore 124,475 121,825 123,500 10.7 9.8 9.6
Offshore 35,571 33,824 33,680 6.8 6.6 6.1
Total Lower 48 160,046 155,649 157,180 9.5 8.9 8.5

Source: Energy Information Administration, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves 1996 (December 1997).
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deep water and subsalt gas also contribute to production startups expected from 1997 throtigh 2000. Activity in the

gains. deep waters of the Gulf of Mexico is expected to remain
strong as leasing activity has responded to the royalty relief
A more than one-third increase in Gulf oil production since act incentives. The number of blocks receiving bids in the
1990 has led to higher output of AD gas, which reached sales since the DWRRA was signed in November 1995 has
2.2 Bcf per day (0.8 Tcf), or 15 percent of total offshore gas risen substantially, with blocks in at least 800 meters
production in 1996. Based on Energy Information numbering seven times the earlier count (Table 4). Some of
Administration (EIA) projections of Gulf oil output through the deep water capacity coming on stream during the 1990s
20002 AD gas will rise by another 0.25 Bcf per day. The is replacing depleted deposits in shallower water. Deep water
considerable future potential of AD gas is demonstrated by its gas production will contribute to a net increase in offshore
large share of total offshore reserves, which grew from less production during the latter half of the decade.

than 20 percent in 1990 to 22.4 percent in 1996.
Advances in 3-D seismic interpretation and drilling through

The growing influence of AD gas in the Gulf has provided thick sections of salt have made it possible to develop
producers with some logistical challenges and has possible resources under sheets of salt that are believed to extenc
implications for regional gas prices. Because natural gas is under more than half of the Gulf of Mexico. In 1993, the first
consumed in accordance with seasonal market demand, the subsalt find to be commercially developed, Mahogany, was
fairly steady recovery schedule of AD gas from oil projects discovered, followed by seven more in 1994 and 1995. Even
results in some gas being produced during periods of minimal though some initial sugerssated considerable interest
demand. Such an inelastic production schedule, characteristic in the estimaikidriiéubic feet or more of undiscovered
of AD gas, could depress gas prices in the Gulf region during subsalt recoverable gas resources, significant exploratory
periods of minimal demand. risks remain and subsalt gas supplies are not expected to be as
significant in the near term as deep water gas. Less than 1 Bcf
Expanding production of AD gas in the Gulf of Mexico has per day of total additional production capacity is likely from
therefore led to increased use of storage along the Gulf Coast, new subsalbugis the year 2000. In the longer term,
so that producers can better match supplies to seasonal which is beyond the scope of this report, subsalt gas
demand. The anticipated increase in AD gas production oduation could have greater impact on offshore gas
through 2000 is being accompanied by underground storage deliverability.
expansions under development in Texas and Louisiana with
a combined daily deliverability of 2 Bcf per dy. The steady movement of gas production into deeper, more
Underground storage capacity is also being expanded near remote environments further offshore raises several
major market areas in the Northeast and Midwest, where up challenges related to delivery of gas from the field. They
to 1.5 Bcf per day in daily deliverability could be added in include building the offshore pipeline network to bring the
each region by 2000. However, most likely not all planned new deep water gas ashore and expanding existing onshore
capacity additions will be realized. pipeline capacity to accommodate ttigonddgas (see

Appendix B, “Natural Gas Pipeline and System Expansions,
Other offshore production trends affecting gas deliverability 1997-2000").
include a movement to the deeper offshore and an emerging
interest in subsalt deposits. While wells in water deeper than
1,000 feet (roughly 305 meters) have been producing gas iDnshore (Texas and Louisiana) Gulf
the Gulf since the late 1970s, their role in offshore gasC t
production was minimal until recent technological advances, oas

such as improved 3-D seismic surveys and floating ) o
production systems (see Box, “Technological Improve- The Gulf Coast region, contalnlpg_the _coa_\stal East and
ments”), allowed for the discovery and development of Southeast Texas (Railroad Commission Districts 1, 2, 3, and

several large deep water deposits. By 1996, 20 new deefj)* and Southern Louisiana, produced more gas than any other

water prospects began producing, with a similar number ofonshore region in the United States in 1996 after trailing the
Anadarko and Arkoma Basins in the early 1990s. Gas

production grew by roughly 6 percent between 1990 and 1996
and at 9.1 Bcf per day (3.3 Tcf per year) accounted for nearly

ZEnergy InformatiorAdministration, Annual Energy Outlook998 With
Projections to 2020DOE/EIA-0383(98) (Washingh, DC, December 1997).

%See Energy InformatioAdministration, “U.S. Underground Storage of 2 Chris C. Oynes, Regional Director, Gulf of Mexico Region, Minerals
Natural Gas in 1997: Existing and Proposebtldtural Gas Monthly Management Service, presentation at the OCS Workshop, American
DOE/EIA-0130(97/09 (Washington, DC, September 1997), pp xxi-xli. Association of Professional Landsmen (Houston, TX, Jah@@8y.22,
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Table 4. Central and Western Gulf of Mexico Lease Sales Before and After the Royalty Relief Act

Block Water Depth Number of Blocks Receiving Bids
(meters) 1994 1995 1996 1997
0-200 490 516 637 542
200-400 18 50 69 52
400-800 28 83 113 104
800+ 49 214 722 1,138
All Depths 585 863 1,541 1,836

Note: The Outer Continental Shelf Deep Water Royalty Relief Act was signed in November 1995.
Source: Derived from a speech by Chris C. Oynes, Regional Director, Gulf of Mexico Region, Mineral Management Service, to the OCS
Workshop, American Association of Professional Landsmen (Houston, TX, January 22, 1998).

16 percent of U.S. gas supplies in the latter year. The two deliverability during January, the peak of the heating season
largest fields in the region, Giddings and Bob West, are (November 1 through March 31), declined from 23 percent of
located in southern Texas. They produced a daily average of total delierati 990 to an estimated 14 perd in 1996

1.1 and 0.3 Bcf of wet g&8, respectively, in 1996 (Table 5). (Table 6).

Most of the onshore Gulf Coast’'s production is from

nonassoiated gas, with AD gas accounting for only about

one-tenth of regional gas production and reserves. Anadarko and Arkoma Basins

A high degree of exploration activity, enhanced by the use ofrne Anadarko/Arkoma region comprises Oklahoma, Kansas,
horizontal and multilateral drilling, is yielding impressive arcansas and the Texas Panhandle area (Railroad
results, particularly around the Austin Chalk Trend. In March Commissi,on District 10). It was the largest onshore gas-
1997, one well set an onshore U.S. horizontal well recordyqqcing region in 1990, when production averaged 9.1 Bcf
flowing an average of 84 m_Hhon cubic feet per dgy, which per day (3.3 Tcf per year) (Table 2). However, a sharp
was exceeded by another with an average flow ofi0dn o 4yction decline in Oklahoma reduced the region’s gas
cubic feet per day in April 1997. Technology has also been,qqyction by more than 12 percent between 1990 and 1996
employed in the onshore Gulf region to expand flow aty, 4 jevel of 8.0 Bef per day (2.9 Tcf per year). A major factor
producmg_flel_ds, with a major developer of the W|Icox/I__obo in declining regional gas output was a nearly 30-percent
Trend achieving a 75-percent success rate in 1994 using 3-Rontraction of productive capacity between 1990 and 1996.
seismic technology and improved fracturing fluids. By the mid-1990s, Anadarko/Arkoma had fallen to second

place behind th&ulf Coast among onshore regions in terms

Proved reserves in the onshore G_ulf Coast region, declineds gas output volumes. It does remain the top onshore region
between 1990 and 1996 to the equivalent of 6 years’ worth of, terms of proved reserves, despite a 17-percent drop in

production, the lowest reserves-to-production ratioc amonganadarko/Arkoma proved reserves, from 32.0 Tcf in 1990 to
major onshore gas-producing regions (Table 3). Reserveseg g T¢fin 1996 (Table 3).

declined by more than 15 percent between 1990 and 1993 but

have since partially recovered to 20.1 Tcf in 1996 aStphg |argest gas field in Anadarko/Arkoma is the giant
increased exploration activity from 1994 through 1996 found Hugoton gas field in Kansas, which dates from 1922
increased gas at existing fields and some new finds. (Table 5). Despite its age, Hugoton was the second largest

) ) ) . U.S. gas field ranked by annual production in 1996 (1.5 Bcf
The new Texas finds in the Austin Chalk Trend, along with per day of wet gas) and is the largest U.S. field in terms of
the potential for additional finds in the Louisiana portion of ., lative production (about 22 Tcf). Hugoton, whose
this trend, suggest further near-term growth potential forproduction comes from low permeability sandy carbonate
onshore Gulf Coast gas output. Between 1996 and 2000, gagseryoir rocks, occupies much of the western half of Kansas
production in the onshore Gulf Coast region is forecasséd 5 extends south into Oklahoma and the Texas Panhandle.
almost 3 percent to 9.4 Bcf per day (3.4 Tcf per year).

Estimates of productive capacity show that surplus We”heaq-lugoton's gas output has been raised in recent years through

the practice of more intensive drilling in existing fields and

Vet gagefers to produced natural gas tbantains liquid hydrocarbons tr;]rOUth SOTT].e nﬁwl fm(;js’ Indlfjfdmg thos? alongdthei. EUba.nk
that are removed at a natural gas plé@my gasis the gas remaining after c anne_' IS helped to offset Slgn' icant ?C Ines .m
liquids removal. production at other Anadarko/Arkoma fields, particularly in
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Table 5. Top 10 Fields in the Lower 48 States Ranked by Natural Gas Production, 1996
(Billion Cubic Feet)

Location 1996 Share of

Average 1996 Lower 48

Year of Daily Annual  Production

Rank Field Name State Producing Area Discovery Production Production (percent)
1 Basin NM San Juan Basin 1947 1.83 668.8 35
2 Hugoton Gas Area KS/OK/TX  Anadarko/Arkoma 1922 1.52 558.0 2.9
3 Blanco NM/CO San Juan Basin 1927 1.50 549.0 2.8
4 Giddings TX Onshore Gulf Coast 1960 1.05 386.0 2.0
5 Carthage TX East Texas 1936 0.56 203.5 11
6  Mobile Bay AL Offshore Gulf of Mexico 1985 0.36 131.3 0.7
7  Panhandle West X Anadarko/Arkoma 1918 0.35 129.8 0.7
8 Bob West TX Onshore Gulf Coast 1990 0.33 119.8 0.6
9 Panoma Gas Area KS Anadarko/Arkoma 1956 0.31 112.7 0.6
10 Green Canyon Blk 116 - Fed. Offshore - Gulf of Mexico 1983 0.25 92.1 0.5
Total - -- - 8.06 2,951.0 15.3

Note: Gas is wet after lease separation.
Source: Energy Information Administration, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves 1996 (December 1997).

Table 6. U.S. Natural Gas Productive Capacity Utilization and Surplus Deliverability by Region, 1990,
1995, and 1996

Productive Capacity Utilization Surplus Deliverability
(percent as of January) (percent as of January)

1996 1996
Region 1990 1995 (estimate) 1990 1995 (estimate)
Gulf Coast 79.5 81.1 83.3 23 18.7 13.8
Anadarko/Arkoma 72.3 80.5 88.7 28 19.5 11.3
Permian Basin 78.5 79.8 804 20 19.0 17.9
Rockies 815 81.1 85.8 19 18.9 14.2
East Texas 79.4 81.1 83.5 23 18.7 13.8
San Juan Basin 73.6 76.3 75.8 26 23.7 24.2
Offshore 78.5 75.9 70.4 22 24.1 29.6

Total Lower 48 77.3 79.3 79.8 23 20.7 20.2

Note: Utilization factors for the Gulf Coast, Permian Basin, and East Texas regions are average factors for the relevant States weighted by the
relative dry gas production volumes in the region.
Source: Energy Information Administration, Natural Gas Productive Capacity for the Lower 48 States (December 1996).

Oklahoma. In October 1997, Mobil and Anadarko Petroleum with a stabilizationodiugiive capacity, should keep
Corp. announced that they would jointly exploit deeper Anadarko/Arkoma’s geisgtion level at about 8.1 Bcf per
horizons in Hugoton, providing further indication of future day (3.0 Tcf per year) through 2000 (Table 2).
potential. Two other Anadarko/Arkoma gas fields rank among

the top 10 in the lower 48. Panhandle West in Texas produced

a daily average of 0.36 Bcf and the Panoma gas area iPgrmian Basin

Kansas produced another 0.31 Bcf daily on average in 1996.

) ) ] ,_The Permian Basin region spans from eastern New Mexico to
Contracting productive capacity reduced Anadarko/Arkoma’s,astern Texas (Railroad Commission Districts 7B, 7C, 8, 8A,

surplus deIiverabiIi_ty from 28 percent in January 1990 0 5nd 9). Gas production declined between 1990 and 1996,
about 11 percent in JanualP96 (Table 6). Output gains rom 4.6 to 4.4 Bef per day (1.7 to 1.6 Tcf per year), while

from infill drilling and some new finds at Hugoton, combined proved reserves declined by about one-tenth to 14.1 Tcf in
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1996 (Table 3). The top five fields—Gomez, Spraberry Trend A growing portion of Rockies’ natural gas production during
Area, Puckett, Sugg Ranch, and Keystone—account for about the1&@0g came from coalbed methane (Figure 4),

one-quarter of total Permian Basin gas production and one- spurred by a Federal tax credit for natural gas produced from
third of the region’s proved reserves. AD gas accounts for coal seam wells with initial drilling prior to January 1, 1993.
about two-fifths of gas production and reserves in the Permian This tax credit extends up to 10 years for any producing well
Basin and is almost as large in absolute terms (about 2 Bcf per so it will affect production on at least some portion of coalbed
day) as offshore AD gas output. production through 2002. Expiration of the qualifying period
for the tax credit has reduced drilling activities, which will
Improvements in both seismic technology and drilling likely affect the future volume of coalbed metthratiqn
methods could give the Permian Basin new life during the late in both the Rockies and San Juan Basin, another region which
1990s. One play, Texas' Val Verde Basin, a sub-basin within is the leading U.S. producer of coalbed methane. The Rocky
the Permian, may have world-class potential. While Val Mountain area is also a significant producer of AD gas, which
Verde has yielded finds such as Puckett since the 1950sccounted for 12 to 15 percent of total regional output in the
improved seismology has shown huge, previously unknown mid-1990s and about one-tenth of reserves.
structures in the Ellenburger formation and thrusted rocks
extending further east and north in Val Verde than previously Proved gas reserves in the Rocky Mountain area grew by one-
realized. Thrusted Shawn reservoirs, limestones that produce third fromilliérocubic feet (Tcf) in1990 to 21.7 Tcf in
either from fractured intervals or reefs, are at 10,000 feet and 1996 (Table 3). Large recent reserve gains at the Big Piney-
offer more immediate economic opportunity than deeper LaBarge Field have made it the largest field in terms of
plays. In addition, Wolfcamp (also known as Canyon Sand) reserves in Wyoming, while further reserve increases are also
is a low-risk, limited-potential play that is popular because of likely to come from the Madden Field and Moxa Arch
success rates of 90 percent in some cases. Extension. The Madden Field could become a very profitable
play because it might be possible to draw most of its gas out
The potential from these plays, combined with one of the of the formation through just one or two holes drilled at the
highest surplus deliverability measures among producing top of the reservoirs. The Moxa Arch Extension ranks high in
regions (an estimated 18 percent in 1996), should help to raise terms obdasepr per drilling dollar, but this does not
Permian Basin gas production more than 10 percent between include heavy associated costs of fracturing the tight

1996 and 2000 to 5.2 Bcf per day (1.9 Tcf per year) (Table 2). formations that are common to this play. Other possible
sources of increased gas in the near term include coalbed
methane in the Powder River play of Wyoming, where

Rocky Mountain Area productive capacity rose from near zero in 1990 to 28 million
cubic feet per day in 1996, with at least another 35 million

The Rocky Mountain area, including Colorado, Utah, andCUPic feet per day waiting for connection and pipeline
Wyoming, was one of the fastest-growing U.S. producing "0OKUP-
regions between 1990 and 1996 and has the potential for i
further output gains through 2000. Gas production increased'S @ result of reserve growth, the 1996 reserve-to-production
nearly two-thirds since 1990 from 2.5 Bcf per day (0.9 Tcf ratio in the Rocky Mountain area was among the highest in
per year) to 4.1 Bcf per day (1.5 Tcf per year) in 1996 the lower 48 States at 14 (Table 3). La_rge reserves and output
(Table 2). Major plays in the Rockies include the Wind River rom new finds are expected to contribute to an 11-percent
Basin, the Labarge and Big Piney Projects, the OverthrusBroWth in Rockies’ gas production between 19962000 to
Belt, the Green River Basin, and the Powder River Basin. around 4.6 Bcf per day (1.7 Tcf per year) in the latter year
(Table 2). The rate of growth in Rockies’ gas output during
The Rocky Mountain area is one of the newest major ga§he latter half of the 1990s is quite impressive given the

producing regions in the United States in terms of averagd'uimber of impeding factors. Such factors include the phase-
field age, with most of the leading fields dating from the out of the coalbed methane tax credit, saturation of Western

1960s or later. The top producing fields in 1996 includedmarke_ts’ and the cost_of building additional pipelir_1e capacity
Wattenburg in Colorado (0.24 Bcf per day), Anschutz Ranchto redirect more Rockies’ gas eastward towards h|gh-d_emand
East in Utah/Wyoming (0.23 Bcf per day), Whitney Canyon- markets, rather than due to any shortage of gas supplies.
Carter Creek in Wyoming (0.22 Bcf per day), and Bruff in

Wyoming (0.14 Bcf per dayy. £ -
ast Texas

2Energy Information Administratiob).S. Crude Oil, Natural Gas, and The East Texas region includes Northeast Texas (Ra“road

Natural Gas Liquids Reserves, Annual Report 1§@ashington, DC,  commission Districts 5 and 6) and northern Louisiana. Its gas
December 1997), p. 58.
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Figure 4. U.S. Coalbed Methane Output, 1990-1996
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Note: Other includes Kansas, Oklahoma, Pennsylvania, Utah, Virginia, West Virginia, and Wyoming.
Source: Energy Information Administration, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves 1996 (December 1997).

production increased by one-tenth from 3.0 Bcf per day mainly accounted for by two giant gas fields—Basin and
(1.1 Tcf per year) in 1990 to 3.2 Bcf per day (1.2 Tcf per Blanco—that are two of the three largest in the lower 48
year) in 1996 (Table 2). Nearly one-half of production and States. The Basin Field, first drilled in 1947, was formed in

over one-half of reserves in East Texas are accounted for by February 1961 by combining several existing fields. The

five fields: Carthage, Oak HilWillow Springs, Whelan, and Blanco Field encompasses much of the central San Juan

Hawkins. Carthage is the largest among them; in 1996, it Basin.

produced 203.5 Bcf (wet gas, 0.56 Bcf per day) and was the

fifth largest U.S. gas field that year in terms of production. Much of the increase in gas production in the San Juan Basin
during the 1990s has come from coalbed methane wells.

East Texas is one of the few onshore regions to register Production gains were strongest until the end of 1992, when

substantial new field finds in recent years. Drilling in the phase-out of the coalbed methane tax credit began. Coalbed

Cotton Valley lime reef play resulted in 25 discoveries methane production grew further in the years 1993 through

reported out of 45 wells as of mid-1997 for a 55-percent1996, owing to subsequent completion of wells spudded prior
success rate. Aeast 550 Bcf of reserves have been found at to the tax credit deadline and as these wells proceeded
the Cotton Valley Lime reef play, helping to expand the through the dewatering phase early in their production cycle.
region’s reserves 7 percent to 11.1 Tcf in 1996 after little San Juan Basin production increases were also the result of
change between 1990 and 1995. Overall, East Texas gas well recompletions in the basin’s deeper tight sands
output is likely to increase moderately by about 0.1 Bcf per formations as operators employed new technologies to
day to just under 1.2 Tcf per year in 2000. increase gas flow.

Expiration of the coalbed methane tax credit had an
San Juan Basin immediate impact on San Juan Basin proved reserves, which
contracted 13 percent between 1992 and 1996 (in part

The San Juan Basin in northwestern New Mexico. like thebecause of downward revisions as some coalbed fields were
gonsidered no longer economical, especially in a pipeline

Rockies, has substantially increased production since the lat - ! el
1980s. Production almost doubled betw&880 and 1996 to  Constrained market) after exp_andmg by a s!m|lar percentage
2.7 Bcf per day (1.0 Tcf per year) in 1996 (Table 2) and ishetween 1990 and 1992. This left the region’s reserves at
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13.7 trillion cubic feet in 1996, compared with 14.0 in 1990.
Stagnant reserves are not likely to limit the San Juan Basin’s
gas production in the near term, because its reserves still
represent almost 14 years’ worth of production (well above

the U.S. average). Gas output is projected to increase about
3 percent per year on average during the late 1990s to 3.0 Bcf

expected to far exceed the expected modest increment to
Appalachian Basin pratludtigrihe 1997 through 2000
period, attractive opportunities are likely for gas suppliers
from other regions of the lower 48 and from Canada.

per day (1.1 Tcf per year) in 2000 as a result of reducedCgnadian Supplies

coalbed methane activity, well below its double-digit annual
growth rate during the early 1990s.

Sharp increases in natural gas imports from Canada have

made Canada the third most important source of U.S. gas

As with the Rockies region, the major constraints on future

supplies after the offshore and Gulf Coast regions. Various

growth of gas production in the San Juan Basin are Morg,.tors have contributed to the strong growth in U.S. natural

related to market conditions and infrastructure than to
phydcal output capability. With peak productive capacity
utilization in the San Juan Basimnning below 80 percentin o
the mid-1990s, surplus deliverability was the highest of any
major gas-producing basin at over 20 percent. Thus, a major
determinant of future gas output here is likely to be the pace
of expansion of pipeline capacity to carry the gas to majorg
markets in the Northeast and Midwest given the saturation of
California and other Western markets.

Appalachian Basin o

The Appalachian Basin extends from the Middle Atlantic to
the South Atlantic Census Bureau divisions and is the largest
gas-producing basin close to major markets in the Northeast.
This region is a minor producer of gas, providing only about
2 percent of total lower 48 gas supplies, but it is a major
source of gas for the large urban areas of the Northeast.
Pennsylvania and West Virginia account for the majority of
the Appalachian Basin’'s natural gas production, while
Virginia has increased production following sizable new
finds, including coalbed methane deposits.

gas imports from Canada over the past deade, including:

The 1985 Agreement on Natural Gas Markets and Prices
that changed Canada’s pricing policy from government-
administered to market-oriented pricing

The “market-based procedure” for determining the
surplus Canadian natural gas available for export that
replacedhe previous reserves-to-production (R/P) ratio
procedure in 1987

The U.S.-Canadian Free Trade Agreement (CFTA) of
1988 that prohibited most trade restrictions on energy
products.

Since 1987, U.S. gas imports from Canada have nearly tripled
to around 8 Bcf per day (2.9 Tcf per year) in 1996,
accounting for 13.5 percent of U.S. gas supplies. Growth was

swiftest between 1990 and 1995, when imports of Canadian
gas increased at a 14-percent average annual rate. Relative
price movements helped to stimulate increased U.S. gas
imports from Canada, since the average wellhead price in the
lower 48 changed from being 11 percent cheaper than

imported Canadian gas in 1990 to being 11 percent more

A portion of the region’s 1.4 Bcf per day gas output comes
from unconventional sources, such as Devonian Shale. In
December 1992, the National Petroleum Council estimated

expensive by 1996 (Figure 5).

Caradlecpd about 5.6 Tcf of gas in 1996, equivalent to

that the Devonian Shale in this area contains about 27 Tcf thatbout 80 percent of lower 48 guuction. Canadian gas

could be produced using known tectogy® This compares

with proved reserves in 1996 of 7.7 Tcf, which is one-third
larger than the 1990 level mainly because of the new finds in
Virginia.

production is centered in the Western Canada sedimentary

basin, 95 percent of which occurs in the western provinces of
Alberta (83) and British Columbia (12). Total Canadian gas

production was 56 percent higher in 1996 than in 1990, while

natural gas end-use consumption in Canada grew by only

Higher reserves raised the Appalachian region’s ratio of
proved reserves to production to 15 in 1996, the highest in the
lower 48. Such a ratio indicates high likelihood of production
increases during the late 1990s, with Appalachian Basin gas
output forecast to grow about 16 percent to 1.6 Bcf per day
(0.6 Tcf per year) in 2000. With demand in the Northeast

23 percent during the sam& period. As a result, domestic use
of natural gas in Canada (47 percent of final gas sales occurs

%For more detail see Energy Information AdministratiNatural Gas

1996 Issuesnd Trends DOE/EIA-0560(96) (Washington, DC, December
1996), p. 95.

¥National Petroleum CounciThe Potential for Natural Gas in the United
States: Source and Supgiy992), p. 111.

*Canadian Association of Petroleum Produc€APP 1996 Statistical
Handbook(Calgary, Alberta, Canada, 1997), Tables 3.10a, 6.3a, and 9.1a.
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Figure 5. Comparison of Average U.S. Natural Gas Wellhead Price and Canadian Natural Gas import
Price, 1990-1996
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Note: Prices in 1996 dollars based on appropriate gross domestic product (GDP) deflators as published in the Survey of Current Business

(August 1997) and distributed on the Internet site www.bea.doc.gov.

Source: Energy Information Administration (EIA), Natural Gas Annual (September 1997).

in the eastern provinces of Ontario and Quebec) fell
from representing 60 percent of Canadian production in 1990
to only 49 percent in 1996. Since 1990, the TransCanada
Pipeline system has substantially increased its capability to
move supplies from the Alberta/Saskatchewan border

commercial production by late 1999 and contribute
significantly to North American gas supplies in the longer
term, although their impact on U.S. markets through 2000
will be limited.

(currently 7.2 Bcef per day during the winter) but not rapidly The rising importance of U.S. export markets to Canadian gas
enough to meet both the growth in domestic demand angbroducers is illustrated by the fact that more than half of
export capacity. As a result, TransCanada Pipeline and several Canadiandgasiqur by the mid-1990s was destined for
other firms have developed plans to expand domestic and export to the United States compared with two-fifths in 1990
export capattity over the next several years to meet the (Figure 6). In 1996, growth in Canadian gas exports to the
demands of Western producers and customers in Canadian United States slowed to 2.4 percent primarily because of
Eastern markets. bottlenecks resulting from existing pipeline capacity
constraints. Relative price data show that prices for U.S.

While the more than 50-percent growth in Canadian gas
production reduced the country’s reserves-to-production ratio
from almost 26 in 1990 to 12 in 1996, the Canadian Gas
Potential Committee has estimated remaining marketable gas,
including discovered reserves and undiscovered potential in
established exploration plays and coalbed methane, at
about 570 trillion cubic feéf This suggests that Canadian
supplies are more than sufficient to meet expected domestic
and export demands well past the year 2000. New gas finds
off Canada’s Atlantic shores are expected to begin

imports of Canadian gas in 1996 continued to decline relative
to the average wellhead price in the lower 48. The downward
movement in the price for Canadian gas relative to the U.S.
price was influenced also by a significant shift in the
exchange rate, with the Canadialtirphame$0.86US

in 1990 to $0.73US iff 1996. Favorable price trends
combined with continued demand growth in the lower 48 are
likely to raise imports of Canadian gas by over one-third
between 1996 and 2000 to about 10.7 Bcf per day (3.9 Tcf
per year) iff 2000.

*Canadian Association of Petroleum Produc€APP 1996 Statistical

Handbook(Calgary, Alberta, Canada, 1997), Table 5.5c.

#Where future Canadian gas supply will originai®jt and Gas Journal
(December 15, 1997), p. 67.

*See Energy Information AdministratioAnnual Energy Outlook 1998
(December 1997), p. 118.
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Figure 6. Canadian Gas Exports to the United States and Total Canadian Gas Production, 1990-1996
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Note: Canadian gas use was calculated by subtracting exports to the United States from total Canadian gas production.

Sources: Canadian Gas Exports to United States: Energy Information Administration, Natural Gas Annual 1996 (September 1997) and
earlier editions. Canadian Gas Production: ~ Canadian Association of Petroleum Producers (CAPP), Statistical Handbook 1996 (September
1997).

Receipt Capabilities While wellhead gas productive capacity and import capacity

were sufficient to meet U.S. demand under normal weather
Wellhead gas productive capacity is only one of the elementé:ondmons through the end of 1997, unusually high peak-day

necessary to meet U.S. natural gas demand. Because madt peak-week heating or cooling demand required deliveries

market areas are not usually located in close proximity to rom storage or peak-day shaving. Limited pipeline receipt

. ) capabilities in key production areas, such as the Gulf of
supply/production areas, moving the gas from the wellhead t%exico the Northern Rocky Mountains, and the San Juan
market areas via pipeline is an important element of satisfyin ’ ’

. L YN asin compromise the ability to meet peak demand. And
demand. The first leg of the transportation journey, which ISWith total U.S. gas supplies expected to increase by more than

releva.n.t o this_(?hapter, requires adequate pipeline receipb percent between 1996 and 2000, the additional 7 Bcf per
capability to facilitate the movement of the natural gas l‘romOlay of supplies will require expansié)n of existing transport

producing fields to the interstate pipeline system. and storage capacity. Several projects have been proposed

In the United States, natural gas typically moves from majorthat will ‘expand the receipt capability of the interstate

suppy aress n Texas, Okahoma, Loisians, Wyoming PPOIS (31SP0r salua goe o procucro o
Kansas, Colorado, New Mexico and the Offshore Gulf Ofvia i elin% from Canada ' 99 P
Mexico to the North and East. These routes saw a rise in 2 PP '
average daily usage rates between 1990 and 1996, while

usage rates fell sharply on pipelines heading westward intg

markets on the Pacific Coast, which are saturated with ga&ffshore and Onshore Gulf Northward

from Canada. Additionally, the dramatic increase in gas

imports from Canada during the past decade has opened ufh€ offshore and onshore Gulf region, which together provide
new supply routes from Western Canada to the lower 48, witilmost half of all natural gas produced in the lower 48, supply

the swiftest growth in route volume occurring into the @ large portion of this gas to other regions. These two regions
Northeast. account for a large portion of the 12.6 Bcf per day on average
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transported from the Southeast to the Midwest and Northeast, to 1.5 Bcf of daily deliverability from storage in the

where rising shipments brought average usage rates to 82 to Southwest and up to 1 Bcf per day from storage in the

86 percent in 1996. Northeast (mainly in New York and Pennsylvania). By
moving the gas into markets such as the Northeast during

Despite an already well-developed gas infrastructure aroundionpeak periods, natural gas marketers are better able to

the Gulf, the last 6 years have seen an ongoing effort to buildtilize existing pipelines. Because storage is generally cheaper

sufficient offshore pipeline receipt capacity to support the to build than laying new pipeline, this is an economically

rapidly increasing wellhead productive capacity, particularly attractive option for the short term. In the longer term,
offshore. Offshore pipeline construction increased more than however, marginal increases from greater usage of existing
20 percent between 1990 and 1995, followed by completion pipelines may not be sufficient to accommodate the expected
of two large expansion projects in 1996—the Shell Gas magnitude of produced gas in certain regions.

Pipeline and the Centana Main Pass/Viosca Knoll Gathering

System. Several new pipeline projects were completed in

1997, including the Garden Banks Offshore System, theFrom the Rockies and San Juan Basin
Manta Ray Gathering System, the DIGS Main Pass Gatherin%astward

System, the Discovery Pipeline, and the Nautilus Pipeline.

As a result of this construction, nearly 20 Bcf per day of Despite strong growth in production and reserves in the

pipeline capacity extends onshore from the offshore GulfR0Cky Mountain area and in the San Juan Basin of New
region, mostly to Louisiana. Major pipelines that receive MeXico between 1990 and 1996, only a small portion of that

onshore and offshore Gulf gas for transportation to markets ifPreduction saw its way to Midwest or Northeast markets.
the Northeast and Midwest include ANR, Columbia Gulf, PiPeline capability to move gas eastward from that area has
Florida Gas, Koch Gateway, Southern Natural Gas, Tennessd¥*€n limited as traditionally the production has been targeted
Gas, Texas Eastern, Transcontinental, and Trunkline system® Western markets. But with Western markets becoming
Some of these pipeline systems, notably Tennessee and TexS@turated, interest has increased in moving supplies eastward.

Eastern, are very large and were operating at nearly full . . _
capacity in 1996 during peak periods. While the northern Rocky Mountain area has not experienced

receipt constraints for suligs moving westward, it has been
Despite ambitious pipeline expansion plans to bring anunable to gain access to Eastern markets because of limited

additional 3 Bcf per day or more of offshore gas ashore aPipeline receipt capability. This constrais expected to ease
Alabama, Louisiana, and Mississippi by the year 2000, lack®S eastern access via the San Juan Basin has increased and
of adequate capacity to transport the gas to markets in the€Veral expansion projects have been planned that will
Northeast and Midwest could hamper future gas deliverability"créase pipeline capacity from the Rocky Mountains to hubs
from the Gulf. There are 10 proposed projects that wouldS€"Ving the Midwest and East. Expan3|_0ns completed in 1997
bring more than 1.6 Bcf per day of additional gas ashore afncluded KN Energy’s Pony Express line from Wyoming to
Louisiana and about 1.5 Bcf per day at Mississippi angseveral Ipng-haul pipelines running fr_om the Permian Basin
Alabama (see Appendix B, Table B2). Potential bottlenecks© the Midwest and expanded capacity from the Overthrust
may arise further downstream as existing pipeline capacity';‘_”d Green River basins to the eastward-running Trailblazer
into Mississippi and Arkansas is not expected to expand by-""€

similar magnitude and could face average usage levels farin o o
excess of 90 percent. Sufficient new pipeline capacity is planned between 1998 and

2000 toaccommodate the expected production increases in

An alternative solution, increased reliance on storage, could® Rockies and San Juan Basin areas (almost 0.8 Bef per day
allow for increased gas deliveries from the Gulf to the additional) without major bottlenecks. According to 1996

Northeast without adding new pipeline capacity. A number ofda@t@, the El Paso pipeline from the San Juan Basin of
new storage facilities, including high-deliverability salt N€W Mexico into Texas alone had nearly 1 Bcf per day of

cavern storage, are being built both in the Northeast near thgnused capacity on average. Along with completion of the

consuming markets and on the Gulf coast near offshore FansColorado line (0.3 Bef per day) to the San Juan Basin

production area¥. New salt cavern storage facilities expectefMning from Colo’rado’s Piceance Basin, Southwestern
to be built during the years 1998 through 2000 could add ug/Vyoming, and Utah's Paradox and Uinta basins, this suggests
adequate receipt capability for the aigtated increase in San

Juan Basin output during the next 3 years. The Natural Gas
*®Energy Information Administration, “U.S. Underground Storage of Plpellne Company of America’s Amarillo éxpansion would

Natural Gas in 1997,Natural Gas Monthly DOE/EIA-0130(97/09) ~ Nelp move these new supplies to the East through Chicago
(Washington, DC, September 1997). from the Waha hub in Texas.
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Technological Improvements

A decade of technological improvements has reduced finding costs, raised the size of finds, and opened
new areas of exploration

The combined application of several new technologies over the last decade has contrithBedds production gains

during the 1990s in a number of ways. Theshrielgies include enhancements to exploratory and developmental
activities, such as 3-D seismic and cross-well seismic surveys, improved drilling techniques through the use of horizontal
and multi-lateral drilling, and new offshore production systems that include floating and subsea assembilies.

Lower finding costs facilitated by wider use of 3-D seismic surveys and other new technologies have reduced production
costs and contributed to higher U.S. gas production during the 1990s.* Over the past decaddjratisjarests have

been cut by more than half, while offshore finding costs have fallen even more sharply. As a result, offshore finding costs
converged with onshore finding costs in the mid-1990s after more than a decade of exceeding them by a considerable
margin (Figure 7). The nearly two-thirds reduction of offshore finding costs between 1986 and 1996 was a major factor
in the increased profitability of offshore gas production because offshore lifting costs are much lower and comprise a
smaller share of total production costs than with onshore production (Figure 8).

New technologies have redefined deep water drilling opportunities in the Gulf of Mexico. In 1996, dry gas productive
capacity in the Federal Offshore Gulf of Mexico region was nearly 30 percent of the productive capacity for the lower
48 States. The offshore region also had a higher average reserves addition per successful well, averaging more than
16 Bcf from 1992 through 1994. The importance of the offshore portion of total U.S. gas production is expected to rise
further through the year 2000 with new capacity due for startup from deep water and subsalt wells as well as continued
gains in AD gas output. Because of technological changes, deep water drilling is now taking place at previously
impossible water depths—for example, Shell's Mensa at depths of more than 5,300 feet. Future plans call for even deeper
drilling, with Shell's Couloumb and BAHA projects planned at 7,500 feet or more (Figure 9).

The technologies contributing to these breakthroughs include:

e 3-D Seismic Surveys 3D seismic surveys are conducted by use of meticulously spaced vibration-detecting
geophones to measure the feedback from a sequence of experimental seismic disturbances. Their use has greatly
improved geological interpretations and has led to a much higher rate of successful wildcat drilling. Future
innovation may include 4D seismic (essentially time-lapse 3D seismic), which could help improve flow models to
optimize recovery.

e Cross-well Seismic Surveys €ross-well seismic surveys are used to evaluate the geological characteristics of
terrain between wells. Cross-well seismic measures the vibrations detected in one or more wells when wide-
spectrum sound is produced at varying intensity in another well. The nature of the vibrations provides important
information on the qualities of the intervening region.

e Horizontal Drilling - Originally employed onshore in the 1980s, horizontal drilling angles off the vertical to follow
the path of a gas-producing formation. While more costly than vertically completed wells, wells with horizontal
completion segments often produce at rates 3 to 5 times that of vertical wells and may reduce the unit costs of
production by as much as 50 percent. The first offshore horizontal wells were drilled in 1990 and have played an
important role in exploiting gas reserves in the Gulf of Mexico.

*The finding and lifting costs introduced here represent calculations for the major integrated oil- and gas-producing camdpéweidarge
independent firms included in the Energy Information Administration’s Financial Reporting System (FRS). The FRS comgdnieajaré).S.
energy companies that are required to report financial and operating developments antgafinergy Information Administration on Form EIA-28,
“Financial Reporting System,” pursuant to Section 205(h) of the Department of Energy Organization Act.
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Technological Improvements (Continued)

Multilateral Drilling - This drilling method involves drilling multiple horizontal well completion segments at
different depths having varying characteristics (e.g., permeability) and allows for economical recovery of a greater
portion of a given well's reserves under certain conditions.

Subsalt Drilling - Considerable gas deposits are believed to reside beneath large horizontal sheets of salt. While
historically the salt sheets blurred seismic images and made it difficult to drill successfully for subsalt gas deposits,
new technologies have sharpened seismic images and improved chances of discovery. The first subsalt discovery
to be commercially developed was the 1993 Mahogany strike in 370 feet of water off the Louisiana coast.
Subsequent discoveries, including the Teak, Agate, Chimichanga, Enchilada, and Gemini wells, suggest high future
potential for offshore development of subsalt gas deposits.

Floating Production Systems -Key to expansion of deep water gas exploration and development, floating
production systems include floating platforms or structures tethered to the sea floor. Their advantages over fixed
platforms include deeper range in offshore waters, lower average costs over their productive lives because they can
be towed to various locations, and greater tolerance of hurricanes and other inclement weather as they move
compliantly to waves. Two major types of floating systems are:

— Tension Leg Platform (TLP) - Consisting of a hull with excess buoyancy that maintains tension in a tether
mooring system, it behaves like an inverted pendulum that moves compliantly to waves. Because conventional
TLPs have encountered problems in waters over 3,000 feet, various modifications have been created for
deeper waters that include tension base TLPs, suspended TLPs, tension raft jackets (TRJs), and hybrid
compliant platforms (HCPs). The first TLP, Conoco’s Jolliet at 1,720 feet of depth, came onstream in 1989.

— Spar Production System- Consisting of a single point buoy tanker loading and mooring platform with a
storage tank, the spar’s stability is increased because its center of buoyancy is above its center of gravity. In
contrast to a TLP, the spar’s hull does not support the production risers; instead, two separate floats carry the
weight of the risers. Spar technology offers operators a way to reduce deep water production costs while still
having surface well completions. The first spar was introduced in 1997 at Oryx’s Neptune in nearget,000
of Gulf water.

Subsea Production SystemsSubsea production systems have found wider applications in the Gulf of Mexico over

the past 2 to 3 years as production moves into deeper water. By tying back subsea wells to either floating production
systems or platforms in shallower water, operators are able to develop wells, including smaller ones, that otherwise
would not be economic. In deeper waters, some operators are using subsea production systems based on template
and well cluster designs. The Gulf’s first subsea cluster production system was installed at Popeye Field, which
started production in 1996. In an attempt to reduce costs, subsea production systems are becoming smaller, more
modular units, and greater emphasis is being placed on retrievable subsea components.
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Figure 7. Finding Costs for Natural Gas and Crude Oil, 1981-1996
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Source: Energy Information Administration, Performance Profiles of Major Energy Producers 1996 (January 1998) and earlier editions.

Figure 8. Offshore and Onshore Production Costs for Natural Gas and Crude Oil, 1995 and 1996
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Source: Energy Information Administration, Performance Profiles of Major Energy Producers 1996 (January 1998).
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Figure 9. Depth Records in Deep Water Gulf Drilling

10,000 —

8,000 — 7500 7,620

) 6,530
6,000 —
5,327
4,000 —
i 2,864 2,958
2,000 -| 1,720
0 1

Jolliet- Auger- Mars- Mensa- King's Coulomb - BAHA -
1989 1994 1996 1997 Peak - Planned Planned
2000
Natural Gas Fields

Water Depth in Feet

Note: Water depths (in feet) are noted for each project.
Source: “Seventy U.S. Gulf deepwater fields awaiting development, 26 are in production,” Offshore (September 1997), p. 39.

Canada Southward day, of which 7.1 Bcf is directed toward Eastern Canada and
the U.S. Midwest and Northeast). As a result, Canadian

Canadian gas is imported into four U.S. regions: the Midwest"iPPers have been unable to redir full potential market
(with a 28-percent share of the total in 1996); the Central© the east.

States (17 percent); Northeast (20 percent); and the Pacific ) o i

Northwest (35 percent). Expansion of Canadian pipe“neProposals to alleviate the situation consist of at least

capacity has not kept up with the rapid U.S. demand growthll projects within Canada, which would provide an additional

for Canadian gas, raising the average usage rate on pipelinds3 BCf per day to Canadian markets and 7.7 Bcf per day to

transporting this gas to the United States from 77 percent iff)-S: 9&s import capacity from Canada from 1998 through
1990 to 84 percent in 1996. Certain corridors, especially from?000- (About 4.5 Bcf per day of import capacity was added
Canada to the U.S. Northeast and from Canada to the U.4/0m 1990 though 1997.) A number of these projects are
Midwest, were operating at or close to full operational competing for the same markets and will not be built in all

capacity in 1996 (see Chapter 3), suggesting that Canadiafelihood. Even if only half of the proposed capacity is
gas imports may be close to maximum flow until additional COMPleted by 2000 (see Appendix B), it would accommodate
capacity can be added. the additional 2.8 Bcf per day of projected imports while

easing bottlenecks on the pipeline network.
The small growth in U.S. gas imports from Canada in 1996 i
and 1997 (less than 1 percent) was due largely tgMoreover, on December 30, 1997, the Canada-Nova Scotia
deliverability limitations to the TransCanada system and othelOffshore Petroleum Board approved the Sable Offshore
expoting systems rather than because of Canadian supplzN€rgy project, which is aimed at development of six gas
limitations. Production capabilites in Western Canada, _|elds containing an estimated 3 trillion cubic f_eet of gas. In
especially in Alberta, excedble amount of pipeline capacity light of these events, sales of Sable Island gas in U.S. markets

now existing on the system in that area (about 10.6 Bcf pefPPear likely before 2000, but they are unlikely to be large
enough to affect gas deliveibiy to the lower 48 States

appreciably during this period. The Maritimes & Northeast
“Most of the gas imported into the Central Region goes to the Midwest. Pipeline (MNE) transportation project will bring gasm the
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Nova Scotian shelf offshore Sable Island to Eastern Canada Summary
and the United States. One other transportation project, the

Marine Line Subsea proposal, continues to be considered
a possible alternative to move this gas to Canadian and U.
markets.

atural gas production in the lower 48 States is forecast to
rise 7.8 percent from an average of 50.1 billion cubic feet per
day in 1996 to 54.0 billion cubic feet per day in 2000, with
much of the increase coming from the offshore Gulf of
. . Mexico, the Permian Basin, and the Rocky Mountain area. A
Implications for Downstream Markets technological revolution during the 1990s, led by 3-D seismic

surveys, horizontal drilling, and new offshore platform

Expanded pipeline capacity should move more gas eastwargesigns, has opened up deeper water frontiers in the Gulf of
from the Rocky Mountain area and San Juan Basin of Newyexico while also yielding new opportunities in onshore
Mexico to markets in the Northeast and Midwest during theproducing regions. Additional pipeline capacity from
next few years, although increased demand from within theyroducing areas in Western Canada to major markets in the
Central Region could absorb some of the additional gasy.S. Northeast and Midwest will allow natural gas imports
supplies from these two producing areas (see Chapter 4from Canada to rise, contributing to increased U.S. gas
Even larger increases in supplies are anticipated fromsupplies in the near term.
Canadian gas imports moving southward and eastward and
from Gulf supplies moving northward primarily towards the planned pipeline expansions through 2000 appear generally
Northeast and Midwest. Oversupply of the Midwest market isadequate to accommodate new lower 48 productive capacity
possible, given the large capacity increases planned from alind increased Canadian gas imports, although bottlenecks
three sources, while increased supplies to the Northeashay be caused by lack of sufficient capacity to carry
should help mitigate gential increases in natural gas prices. anticipated new offshore gas production beyond onshore
Increased use of storage, particularly high-deliverability salt| ouisiana and the fact that most of the pipeline expansions
cavern storage, is likely to play a role in stabilizing prices by allowing for increased Canadian imports are not due for
better matching seasonal demand with available gas suppliegompletion before 1999 and 2000.
In the longer term, increased gas supplies from Nova Scotia
are targeted primarily at the Northeast and Eastern Canaddajor expansions of underground storage underway in the
potentially contributing to further leveling of natural gas Northeast and Midwest as well as along the Texas and
prices throughout North America. Louisiana coasts could help to avoid bottlenecks for gas
moving northward from the offshore and onshore Gulf and
ensure adequate deliverability to the top U.S. gas markets.
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3. Deliverability on the Interstate Network

The United States has a complex, extensive pipeline infra- national pipeline grid, allowing the system to operate in a
structure for transporting natural gas from production areas to much smoother manner.
ultimate consumers. More than 85 U.S. interstate pipeline
companies operate almost 200,000 miles of transmission hoédth a few natural gas transportation corridors are
lines, hundreds of compressor stations, and numerous storage operating at close to full utilizattamgetrer pipeline
facilities, allowing gas delivery throughout the lower network in North America has demonstrated its capability to
48 States. The importance of the network is reflected in the meet the current level of demand. In addition, several
fact that 27 of the lower 48 States are almost totally expansions are planned to alleviate those cases where
dependent upon the interstate system for their gas supplies limitations exist, espengliti@e corridors transporting
(Appendix C, Table C2). Canadian gas into the United States. In fact some excess
capacity could develop along several corridors, although there
Fifty of the interstate pipeline companies are classified as probably will be some local areas where available pipeline
“major” systems by the Federal Energy Regulatory capacity will not match demand.
Commission (FERC), in that they each traorsed more than
50 million dekatherms (equivalent to about 66 billion cubic
feet (Bcf)) of natural gas in each of the past 3 years. During Recent Changes Aﬁecting the
January 1996, the month of greatest gas consumption that . .
year, deliveries to end-use customers averaged 77 Bcf per Pipeline Network
day, with much of the gas moving along these same
pipelines® The smaller interstate pipeline companies and th@ipeline system operations have changed radically during the
intrastate network (more than 200 systems) are alsgast 10 years, particularly since 1992 when FERC issued
important, although their services are regional in nature. InOrder 636. The order formalized the transition of interstate
fact, some of the intrastate pipeline systems in Texas angipeline companies from sellers of natural gas to
Louisiana rival some of the interstate systems in capacitynondiscriminatory transporters and mandated open access to
volumes transported, and revenue generation. interstate storage facilities. The resulting restructuring of the
industry changed how network resources were being used and
This chapter examines the capability ofithterstate pipeline  caused some shifts in transportation routes and trading and
system to link production and market areas, focusing orshipping arrangements.
pipeline operations along 10 distinct corridors: 5 of which
extend from the Southwest, 3 from Canada, and 2 from the The increased competitiveness of the marketpte has
Rocky Mountains. It identifies the various pipeline companies led to several new pipeline interconnections as end
operating in each corridor and discusses the changes in users sought access to the least expensive gas supplies
capacity and usage that have occurred since 1990. It also With pipeline companies no longer owning the gas they
briefly describes how some of the changes that have occurred transport, end users became resfiae for making their
as a result of industry restructuring have affected the way gas own arrangements for purchasing and transporting
moves along the pipeline network. natural gas. Sometimes the traditional pipeline link could
not accommodate the consumers’ needs directly and
The natural gas pipeline network has grown substantially = consequently several new transportation relationships
since 1990, with more than 11.4 Bcf per day of interregional (interconnections) developed.
capacity (a 15-percent increase) added through the end of
1997. Meanwhile, the network has become more® Storage has become an increasingly important
interconnected, its routings more complex, and its business component of overall pipeline and network
operations more fluid. New types of facilities, such as market  operations. The interstate pipeline network depends
centers, and established operations, such as underground upon a large number of underground storage sites to
storage facilities, have become further interwoven into the  provide storage services to pipeline shippers and as a
means for maintaining system balances and backup.
Underground storage provides the mechanism through
- _ o o _ which a pipeline company can maintain control over its
Baseq on total gas dellyered to re§|dent|al, commercial, |ndustr|al.and throughput levels in an environment where it onger
electric utility customers in the United States. Energy Information . . . .
has total control over its receipts and deliveries. Of the

Administration,Natural Gas MonthlyDOE/EIA-0130(97/12) (Washington, ; . . .
DC, December 1997). 410 underground storage sites operating in the United
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States in 1996, almost half (190), representing more than
52 billion cubic feet of peak-day deliverability, were
owned by interstate pipeline companies or their
affiliates®® Another 39 of the 400 storage sites serve the
interstate market although they are owned by
independent operators or large local natural gas
distribution companies. The majority of sites owned by
independent operators are linked to natural gas market
centers.

Market centers have proliferated during the 1990s
and are becoming increasingly integrated into
the transportation network. Natural gas market centers
are a recent development in North America. Prior to
1990, only the Henry Hub site in southern Louisiana
loosely fit the current profile of a market cerffer. Today,
at least 38 market centers are operating in the United
States and Canada, providing numerous interconnections
and routes to enhance transfers and movements of gas
from production areas to markets. These centers provide
a number of services formerly provided by pipeline
companies and also offer many of the new services
needed in today’s market, such as short-term gas loans or
temporary gas parking. The types of flexibility demanded
of market center services is predicated upon the use of
high-deliverability (mostly salt cavern) underground
storage facilities. Practically all of the higleliverability
storage located in North America is accessible through or
linked directly to market centers. More than two-thirds of
market centers have some form of storage acces

trading at strategic points throughout the North American
pipeline grid. Most of the points are located in production
areas, reflecting the selling of gas by producers at various
gathering and pooling points. However, the number of
points within market areas is growing as shippers
demand more trading flexibility to handle imbalance
situations during peak transportation‘periods. Currently,
there are almost 150 trading points defined on these
electronic trading services. In addition, many of these
same points, and some others, are tracked in the industry
trade press. For instand@as Daily a widely circulated
industry newsletter, publishes a daily price index of
natural gas trades based upon transactions reported at
approximately 120 points in North America.

Market centers and electronic trading centers/points are
rapidly becoming vital components in maintaining an efficient
and smooth pipeline network operation in North America.
The vast majority of market and trading centers are located af
either end of most of the transportation corridors discussed in
the following sections. Future growth, or lack thereof, within
these corridors will become a function of how much activity
develops at these sites. Conversely, growth in demand within
idial corridors would be necessary to support any
additional market and trading centers.

System Growth Since 1990

accounting for about 47 percent of the working gas in
North America, or more than 2 trillion cubic feet. Market
centers also offer transportation (wheeling) services,
balancing, title transfer, gas trading, electronic trading,
and administrative services needed to complete
transactions on behalf of the parties.

The emergence of natural gas trading centers or
trading points is also a recent devepment within the
natural gas marketplace. Trading centers, which
sometimes represent the same physical points as a mark
center or hub, have emerged with the growth of
electronic gas trading. Many centers also represen
trading points that evolved from the natural gas spot
market that first arose during the mid-1980's. At first,

SThe accommodations to change in the restructured industry

brought about significant shifts in natural gas receipt,

transport, and deliverability along the pipeline netw8ikce

1990, several new pipelines have been constructed that have
improved customer access to protion sources (Figure 10).
But, for the most part, much of the new capacity added on the
network was an expansion to existing systems in order to
increase access to new production sources mewomarkets.

Between 1990 and the end of 1997, capacity additions on the

IGOtng—hauI corridors alone, which link production and market
areas, totaled approximately 12.4 billion cubic feet per day,

gn increase of about 17 perc&nt. Capacity and deliverability

additions made during the period fall into several categories:

commercial electronic gas trading systems were

associated with and available only through a few market
centers, but now their marketability has been expanded
as subscribers are being offered the opportunity to enact

“In fact, according to Quicktrade L.L.C., one of the largest of the

electronic trading companies in volume traded, the Chicago trading point, in
1996 tranacted six times more business than the largest traded production

*Energy Information Adminisaition, Form EIA-191, “Underground Gas
Storage Report.”

“Energy Information AdministrationNatural Gas 1996: Issues and
Trends, DOE/EIA-0560(96) (Washington, DC, December 1996), Chapter 3.

area point, NGPL Texas/Oklahoma.

“2 Energy Information Administration, EIAGIS-NG Geographic

Information Sygem, Natural Gas Pipeline State Border Capacity, as of

December 1997.
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Figure 10. Capacity of New Natural Gas Pipeline Systems Placed in Service in the United States Between
1990 and 1997
(Volumes in Million Cubic Feet per Day)
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Note: Crossroads and Pony Express pipelines were conversions of existing oil pipelines to natural gas usage.
Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity and
Natural Gas Proposed Pipeline Construction Database, as of December 1997.

® New pipeline systems built either to transport gas from capacity was brought into €ervi@94,14995, and 1996,
expanding production areas or to service new market new capacity additions fell off dramatically (totaling only
areas 4.9 Bcf per day over the 3 years). The low level of pipeline

expansions in those years reflects decisions made as far back
® Expansion of existing systems to accommodate growing 1988 and earlier, just as the natural gas marke¢plvas
customer demand but accessing supplies already linkedndergoing a major restructuring and expanding deregulation.
to the network Uncertainty about the needs of this new market most likely
kept the number of proposed projects to a minimum. In
® Expansion of an existing system to accommodate shipper itieadds market conditions changed so did some project

supplies transported via other pipeline systems plans.
® Expansions of short-haul local delivery lines to link with In 1997, more than 40 pipeline projects were completed, the
new customers who bypass local natural gas distribution largest number since 1993, adding 6.3 Bcf per day of capacity
companies overall while adding 0.5 Bcf per day to interregional
deliverability and 3.9 Bcf to intraregional deliverability. A
® Expansions of pipeline systems in areas where productive major portion of the new pipeline capacity represented
capacity was greater than existing transportation increased receipt capability in expanding supply areas. For
capacity. instance, the largest projects were in the Gulf of Mexico
(3.2 Bcf per day) as offshore and deep-water development
Most of the pipeline expansions since 1990 took place efforts in the area continue to expand. In addition, several

between 1991 and 1993, when approximately 17.2 billion

cubic feet (Bcf) per day of additional interstate pipeline
“The total capacity represented by the major interstate pipeline
construction projects during the period tabulated on a per project basis.
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major projects were completed that expanded access to the routes extend from the producing areas of the Southwest,

Wind River and Powder River basins of the Rocky Mountain three routes enter the United States from Canada, and two
area by more than 0.5 Bcf per day. The first new export lines originate in the Rocky Mountains. For this analysis the
to Mexico to be completed in 5 years were also placed in 10 corridors have been roughly delineated as follows
service during 1997. (Figure 12):

The greatest increase in capacity since 1990 occurred on thosgom the Southwest
routes between Canada and the U.S. Northeast, 1.9 Bcf per
day, or 412 percent (Table 7). This was brought about with @ Southwest-Southeastfrom the area of East Texas,
the completion of several new pipelines and expansions to Louisiana, Gulf of Mexico, and Mississippi to the
several import stations, almost exclusively in New York State Southeastern States.
(Figure 11). The largest increase in domestic capacity was
between the Southwestern and Southeastern States, 1.0 Bcf @ Southwest—Northeast:from the area of East Texas,
per day. This increase was driven primarily by the growth in Louisiana, Gulf of Mexico, and Mississippi to the U.S.
electric power and industrial demand for natural gas in the Northeast (via the Southeast Region).
Southeast, particularly in Florid4.
@ Southwest—Midwest: from the area of East Texas,
The magnitude of pipeline expansion since 1990 can best be Louisiana, Gulf of Mexico, and Arkansas to the
illustrated in conjunction with the natural gas pipeline Midwest.
transportation patterns that have emerged in North America
over the years (Figure 12). In the early 1990s, three @ Southwest Panhandle—-Midwestfrom the area of

geographic regions were the primary focus of capacity southwestern Texas, the Texas and Oklahoma
expansion: the Western, Midwest, and Northeast regions. All panhandles, western Arkansas, and southwestern
three regions shared one common element, greater access to Kansas to the Midwest.

Canadian supplies. In addition, the Western Region was the
target of expansions out of the Southwest Region, as new ® Southwest—-Western:from the area of southwestern

production sources were developed in the San Juan Basin of Texas (Permian Basin) and northern New Mexico
New Mexico and demand for natural gas in California was (San Juan Basin) to the Western States, primarily
expected to grow substantially during the decade. California.

Through the yea?000, U.S. access to Canadian production From Canada

is expected to continue to expand at a rate never before seen,

while major service expansion to the Western Region appears ® Canada—Midwest:from the area of Western Canada

to have ended. During the next several years, the emphasis to Midwestern markets in the United States.

will shift to expanding natural gas transportation capabilities

from the Rocky Mountain, New Mexico, and West Texas @ Canada—Northeast:from the area of Western Canada

areas eastward to link with pipeline systems reaching the to Northeastern markets in the United States.

Midwest and Northeast markets. With the completion of this

effort, the interstate natural gas pipeline network will come Canada—Western:from the area of Western Canada

closer to being a national grid where production from almost to Western markets in the United States.

any part of the country can find a route to customers in almost

any area. It will fill the gap in the national network that to From the Rocky Mountains

some extent has left the Rocky Mountain and Western natural

gas producers isolated from certain markets (see Chapter 2). ® Rocky Mountains—Western: From the Rocky
Mountain area of Utah, Colorado, and Wyoming to
the Western States, primarily Nevada and California

Major Transportation Corridors with support for markets in Oregon and Washington.
The national natural gas delivery network is quite intricate Rocky Mountains-Midwest: From the Rocky
and expansive, but most of the major transportation routes can Mountain area to the Midwest, including markets in
be broadly categorized into 10 distinct corridors. Five major lowa, Missouri, and eastern Kansas.

“Only a small part of this additional capacity, 342 MMcf per day,
represented capacity that continued on to the Northeast or Midwest regions.
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Table 7. Interregional Pipeline Export Capacity, Average Daily Flows, and Usage Rates, 1990 and 1996

Sending
Region

Canada

Total from Region

Mexico
Total from Region

Central

Total from Region

Midwest

Total from Region
Northeast
Total from Region

Southeast

Total from Region

Southwest

Total from Region
Western

Total from Region

Receiving
Region

Central
Midwest
Northeast
Western

Southwest

Canada
Midwest
Southwest
Western

Canada
Central
Northeast

Midwest
Southeast

Midwest
Northeast
Southwest

Central
Mexico
Southeast
Western

Central
Mexico

1990

1,254
2,161
467
2,421
6,303

350
350

66
8,988
1,283

365
10,702

1,211

1,765

4,584
7,560

2,024
100
2,124

9,645

4,971

405
15,021

8,555
354
19,801
4,340
33,050

250
45
295

Capacity
(MMcf per Day)

1996

1,563
3,049
2,393
3,786
10,791

350
350

66
9,879
2,114
1,194

13,253

2,543

2,354

4,887
9,784

2,038
520
2,558

9,821

5,149

405
15,375

8,609
844
20,846
5,351
35,650

298
45
343

Average Flow

Percent

Change 1990
25 941
41 1,733
412 309
56 1,874

69 4,857
0 0

0 0
0 44
10 5,684
64 572
227 196

24 6,495
110 961
33 974
7 3,474

29 5,409
1 714
417 63

20 777
2 6,134
4 4,091
0 75

2 10,300
1 4,119
138 38
5 14,613
23 3,910

8 22,680
19 196
0 5

16 201

1996

1,542
2,581
1,834
3,275
9,233

37
37

4
7,714
1,267

713

9,698

1,626

1,564

4,220
7,410

910
15
925

8,020

4,431

60
12,511

4,993
83
16,063
2,415
23,555

4
9
13

(MMcf per Day)

Percent
Change 1990
64 75
49 84
494 66
75 78
90 78
- 0
- 0
-99 67
36 63
122 68
264 54
49 63
69 79
61 86
21 76
37 78
27 45
-78 63
18 46
31 64
8 82
-20 79
22 70
21 49
117 11
10 74
-38 90
4 69
- 78
86 11
-93 69

Usage Rate
(percent)

1996

99
85
7
87
86

11
11

4
78
70
95

78

68

94

86
83

45
60
45

82

86

86
83

60
10
77
45
66

0
21
29

1

Change

24

1
11
10

-63
15

41
15

-11

11
-1

-45
-3

-40

1Usage rate shown may not equal the average daily flows divided by capacity because in some cases no throughput volumes were reported
for known border crossings. This capacity was not included in the computation of usage rate.

MMcf = Million cubic feet. -- = Not applicable.
Sources: Energy Information Administration (EIA). Pipeline Capacity:

EIAGIS-NG Geographic Information System, Natural Gas Pipeline

State Border Capacity Database, as of December 1997. Average Flow: Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply
and Disposition.” Usage Rate: Office of Oil and Gas, derived from Pipeline Capacity and Average Flow.
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Figure 11.

(Volumes in Million Cubic Feet per Day)

Region-to-Region Natural Gas Pipeline Capacity, 1990 and 1996
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity

Database, as of December 1997.

Figure 12. Major Natural Gas Transportation Corridors in the United States and Canada, 1997
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Note: The 10 transportation corridors are: (1) Southwest—Southeast, (2) Southwest—Northeast, (3) Southwest—Midwest, (4) Southwest

Panhandle—Midwest, (5) Southwest—Western, (6) Canada—Midwest, (7) Canada—Northeast, (8) Canada—Western, (9) Rocky Mountains—Western,
and (10) Rocky Mountains—Midwest.

Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity Database,
as of December 1997.
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While these 10 corridors constitute the bulk of the long- a lesser degree, this is also true for the pipeline capacity

distance transportation routes, a number of regional pipeline exiting to the midsection of the country, much of which is
systems also serve markets within either the supply region ultimately destined for the Midwestern States.

itself or the major market areas. For instance, one of the

largest pipeline systems within the Southwest supply region The Southwestern States also have a large number of
is NORAM Gas Transmission Company; within the Northeast underground storage facilities, most efevhionce used

market region, Columbia Gas Transmission Company is a to store excess natural gas production during months of low
major interstate transporter/distributor of natural gas (see consurfiption. While still true, production storage service is
Chapter 4 for a regional breakout of pipeline service areas). now only one of the functions provided by these sites. A

growing amount of the storage in the region is high-
deliverability (salt dome) storage, which allows a rapid
Originating Regions drawdown of inventory (within 10 days or once a month) and
quick shifts from injection to withdrawal mode. This type of

The largest amount of natural gas pipeline capacity exists o}t0rage is highl){ complementary of the needs of shippers,
those systems that link the production areas of the U.SWhO under today's rules must manage their own accounts and

Southwest with the other regions of the country. Capacity?V0id costly pipeline imbalance penalties and the other
exiting the region in 1996 was nearly 36 billion cubic feet Vagaries of a more competitive marketplace. Total working
(Bcf) per day. Between 1990 and the end of 1996, total exporg@S st_orage capacity in the Southwe_st (ove_;r 982 billion gublc
capacity from the region grew by 8 percent or 2.6 Bcf per dayfeet) is the second highest of the six regions (Appendix C,
(Table 7). Export capacity from the Central Region, which 12Ple C1).

includes the Rocky Mountain production areas, was slightly . L L
more than 13.3 Bcf per day in 1996, most of which is directed” the Central Region, only one major interstate pipeline
to the U.S. Midwest (9.9 Bcf per day). About 86 percent of provides transportation services directly to another region,
this latter figure, however, represents capacity that originate&€M River Transmission Company. All the others operate
outside the region (from the Southwestern States or at th@imarily within the Central Region itself. Shippers using
Canadian border) and merely traverses the region. Canadiaii€Se lines to move supplies outside the region take advantage
export capacity into the United States in 1996 stood at abouff the interconnections these lines have with the interstate
10.8 Bcf per day. That figure represents a growth of Pipelines traversing th_e region, principally those coming out
69 percent (4.5 Bcf per day) since 1990, with much of the®f the Southwest Region.

additional export capacity reaching into the U.S. Northeast.

The motivation behind many of the expansion projects T ransportation Corridors
completed in these exporting regions from 1991 through 1996

was to improve deliverability from capacity-constrained @ Southwest-Southeast
production areas and/or provide alternative routing opportu-

nities to shippers seeking access to new markets. Two routes extend from the Southwest to the Southeast

More than 20 of the major interstate pipelines originate in thetyg fajrly distinct subcorridors extend into the Southeast
Southwest. Some extend to the Southeast through Louisian@egion from the Southwest: one goes eastward into
and Mississippi, others to the Central and Midwestern Stateﬁ/lississippi and continues further east, and the second goes
through Texas, Oklahoma, and Arkansas, and to the Westerforthward into Tennessee and Kentucky (Figure 12). Along
States through New Mexico. This area of the country exportshe first route, there are three major interstate pipeline
about 60 percent (8.6iltion cubic feet in 1996) of its  companies that operate almost exclusively within the
production, which is 58 percent of the total natural gasggtheast Region—Florida Gas Transmission Company
consumed elsewhere in the lower 48 St&tes. Pipelines exiting:GT)’ Koch Gateway Pipeline Company (Koch), and
the region have the capacity to accommodate as much aSguthern Natural Gas Company (SONAT) (Table 8).

35.7 Bcef per day: 58 percent to the Southeast RegionTogether they can handle at least 4.9 billion cubic feet (Bcf)
24 percent to the Central Region, 15 percent to the Westerger gay for shippers in the region.

Region, and the rest to Mexico (Figure 11). Much of the
pipeline capacity directed toward the Southeast traverses the
region en route to Midwestern and Northeastern markets. To

“Energy Information Administration, “U.S. Underground Storage of
“*For purposes of this digssion, exports pertain to all volumes leaving a Natural Gas in 1997: Existing and Propdstoidl Gas Monthly
region for another region or country. DOE/EIA-0130(97/09) (Washington, DC, September 1997).
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Table 8. Natural Gas Transportation Corridors and Associated Major Pipeline Systems, 1996

Other Number of Number of Average Day Capacity
Regions Delivery Interconnect Utilization (MMcf/d)
Corridor / Pipeline Name Crossed Points * Points ' Rate 2 Wide Point
1 - Southwest-Southeast
Florida Gas Transmission Co None 181 3 71 1,475
Koch Gateway Pipeline Co None 33 44 40 1,134
Southern Natural Gas Co None 323 10 67 2,250
Texas Gas Transmission Corp None 215 8 81 2,163
Transcontinental Gas Pipeline Co None 121 10 84 3,467
2 - Southwest-Northeast
Columbia Gulf Transmission Co Southeast 0 4 87 2,063
Tennessee Gas Pipeline Co Southeast 116 61 90 2,671
Texas Eastern Transmission Corp Southeast 69 23 84 2,850
Transcontinental Gas Pipeline Co Southeast 124 16 83 2,587
3 - Southwest-Midwest
ANR Pipeline Co Southeast 259 18 70 2,013
Midwestern Gas Transmission Co Southeast 18 10 59 665
Natural Gas Pipeline Co of America Central 165 9 61 1,893
Texas Gas Transmission Corp Southeast 102 20 79 1,509
Texas Eastern Transmission Corp Southeast 50 13 84 324
Trunkline Gas Co Southeast 53 8 74 1,853
4 - Southwest Panhandle-Midwest
ANR Pipeline Co Central 259 18 70 853
Natural Gas Pipeline Co of America Central 165 8 61 1,765
Northern Natural Gas Co Central 129 4 45 2,500
Panhandle Eastern Pipeline Co Central 67 6 78 1,573
5 - Southwest-Western
El Paso Natural Gas Co None 339 2 51 4,261
Transwestern Gas Pipeline Co None 6 1 36 1,225
6 - Canada-Midwest
Foothills Pipeline Co LTD (Canada) None 0 1 NA 1,675
Great Lakes Gas Transmission Co (U.S.) None 206 30 88 2,286
Northern Border Pipeline Co (U.S.) Central 2 2 102 1,675
TransCanada Pipeline LTD (Canada) None 0 2 NA 7,100
Viking Gas Transmission Co (U.S.) None 42 7 45 425
7 - Canada-Northeast
Empire Pipeline Co (U.S.) None NA NA NA 500
Granite State Gas Transmission Co (U.S.) None NA NA 52 62
Iroquois Gas Pipeline Co (U.S.) None 10 8 90 858
Tennessee Gas Pipeline Co (U.S.) None 31 25 90 843
TransCanada Pipeline LTD (Canada) None 4 3 NA 3,950
8 - Canada-Western
Alberta Natural Gas LTD (Canada) None 0 1 NA 1,360
Foothills Pipeline Co LTD (Canada) None 0 1 NA 1,094
Northwest Pipeline Corp (U.S.) None 282 4 56 1,289
Pacific Gas Transmission Co (U.S.) None 190 2 93 2,454
Tuscarora Gas Transmission Co. (U.S.) None 5 1 NA 110
Westcoast Gas Transmission LTD None 1 1 NA 1,066
9 - Rocky Mountains-Western
Kern River Gas Transmission Co None 30 1 95 750
10 - Rocky Mountains-Midwest
Trailblazer Pipeline System None 0 4 127 411
KN Interstate Gas Co None 0 12 32 120
Williams Natural Gas Co None 0 24 a7 186

'Represents the number of delivery points or major pipeline interconnections along the section(s) of the pipeline systems associated with and
within the respective corridor.

Based on the sum of the State crossing point capacities of the respective pipeline divided by the sum of average daily flows at the same points.

*Represents the capacity (throughput capability) of the pipeline system at its maximum within the corridor.

NA = Not available. MMcf/d = Million cubic feet per day.

Sources: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram.” Energy Information Administration
(EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity Database, as of December 1997.
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Varying amounts of capacity on several other large interstate
pipelines that follow this subcorridor also serve limited
markets in the region. For instance, Transcontinental Gas
Pipeline Company (Transco) serves customers in Georgia,
South Carolina, and North Carolina as it continues along its
route up the east coast (Appendix A, Figure A4). However,

coincided with the 655 MMcf per day expansion of the FGT

system and the multi-phased expansion on the southern

portion of the Transco system, totaling 220 MMcf per day.

FGT expanded its system to provide additional service to the
State’s electric power generation sector and to a growing

this service only represents about 1.1 Bcf per day, orndustial sector; natural gas use in these sectors grew at an
30 percent, of the 3.5 Bcf per day found on the Transco nnuad rate of 9.8 and 8.7 percent, respectively, between 1990

system as it enters the region. Yet, in North Carolina it is
essentially the only source of natural gas supplies to the State.

and 1996. Capacity utilizatior-@iltlsgstem on its peak
day in 1995 was 102 percent (Figure 17, Chapter 4). During

its month of greatest throughput (July), average utilization

Along the second subcorridor, one pipeline company
predominates, at least in terms of delivery points, Texas Gas
Transmission Company (TGT). While this system extends
into the Midwest Region, more than 70 percent of its delivery
points are located in the States of Kentucky and Tennessee.
TGT provides substantial deliveries to underground storage
facilities in northern Kentucky that supplement supplies to the
local market and to the Midwest Region during the heating
season.

was 97 percent, while during its lowest month (February) it

fell to only 66 percent. FGT is unique in that its highest usage
rates occur during the summer months, reflecting the strong
electric generation (for air conditioning) needs within this
warm region.

Tenness&pBlige Company (Tenneco) added capacity
within this corridor to improve its overall capability to serve

customers in the Northeast. While its several mainlines were

already quite large in 1990, the added capacity represented a
Tennessee Gas Pipeline Company (Tenneco) and Texaszeabk percentage increase to overall capacity along the

Eastern Transmission Company (TETCO) are two additional
systems operating along this subcorridor, but most of their
delivery points are outside the Southeast Region. Tenneco,
however, is the principal supplier of gas to two regional
interstate pipelines: MidCoast Pipeline (formerly the
Alabama-Tennessee Natural Gas Company) mostly operating
in northern Alabama, and the East Tennessee Gas Company
(Tennessee and Virginia). Nevertheless, these deliveries
represent only about 0.6 Bcf (peak-day) out of a total 2.3 Bcf
deliverability available per day on the Tenneco system.

corridor. Tenneco increased its capacity on the route by
19 percent (126 MMcf per day) leaving the production area
of the Southwest (Appendix A, Table A4).

Average daily utilization rates on other pipelines in this

corridor in 1995 ranged between 40 and 84 percent. The most

highly utilized was the FGT system, which had a 66-percent
usage rate during the off-peak periods and close to full
capacity during its peak service period. The Transco system

operated at about 83 percent on average, while during its peak

periods operated at about 99 percent and 81 percent during

Capacity along the eastern subcorridor increased by about
5 percent between 1991 and 1996, primarily because of a
substantial expansion on a major part of the Florida Gas
Transmission system (up to 80 percent). In addition, while the
Transcontinental Gas Pipeline system is not primarily a
regional supplier, a major portion of its expansions during this
period were directed toward service along this corridor rather
than on its Northeast regional section. Transco’s expansion
during the period included a large capacity addition (0.4 Bcf
per day) to new customers in northern North Carolina. The

the summer off-peak period (see Chapter 4).

The underground stalitige liacatedalong this corridor

are defined by their location. Those facilities at the corridor’s
southern end in Louisiana, Mississippi, and Alabama are
mainly high-deliverability salt storage sites to support
shippers and traders who want to apglies r
shipment to market (Appendix C, Table C1). Of the 9.3 Bcf
of daily storage deliverability (withdrawal) available in the
area, 46 percent is from salt cavern sites. This feature

addition actually brought service southward, out of Virginia,
from Transco’s northbound mainline.

provides shippers using these cacddessto very flexible
storage, which can be used to enhance their deliverability
schedule, avoid transportation imbalances, and support any

One new pipeline, the Mobile Bay Pipeline system
(600 million cubic feet (MMcf) per day), was added within
this corridor in 1993. It was only the second pipeline built in
the Gulf of Mexico that terminates in the Southeast Region
(the first being the Chandeleur Pipeline, 275 MMcf per day).
The system interconnects with both the Transcontinental Gas
Pipeline (Transco) and Florida Gas Transmission (FGT)
systems located in Alabama. The completion of this pipeline

gas trading or hedging activities they may wish to engage in.

In northwestern Kentucky, along the western subcorridor,

storagedadilie devoted primarily to providing seasonal
supplies. They are supported, for the most part, by deliveries

from the Texas Gas Transmission system. The majority of the
storage in Mississippi and Alabama is available to shippers
using either subcorridor.
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The principal pipeline expansions proposed along, or within, increase was on the Tennessee Gas Pipeline system, which

this corridor through 2000 represent greater access to Gulf of rose from 80 to 86 percent.

Mexico supplies and improvements to service within the

Southeast Region (Appendix B, Table B2). Projects slated to During wintertime peak periods, each of the systems are
provide new or improved access to Gulf of Mexico supplies almost fully utilized. During the summer months, however,
amount to about 1.7 Bcf per day or 54 percent of the regional usage rates for the pipeline systems opeatthis al
projects currently proposed. Strictly onshore, the SONAT corridor tend to drop substantially. Except for the Columbia
system will add 141 MMcf per day to its northern section, Gulf Transmission system, which operated at close to

while Transco will upgrade its system with a short-haul 100 percent year-round during 1995, the summertime (system
400 MMcf per day pipeline link to a new liquefied natural gas wide) usage rates ranged from 49 pefep@ddrastern’s

facility in North Carolina. In addition, Transco plans to system to 81 percent for Transco’s system. The principal
update its faitities along this route to support the factor affecting summertime usage rates on several of these
development of two new regional pipeline systems, the pipeline systems is the demand for gas to refill underground
Cardinal Pipeline in North Carolina (140 MMcf per day) and storage sites in the States of West Virginia and Pennsylvania,
Cumberland Pipeline serving Tennessee and Georgia and, to some degree, Ohio and New York as well. During the
(200 MMcf per day). past several years, the refill rate and level of total (storage)
working gas inventory prior to the heating season has fallen
® Southwest-Northeast as inventory management practices have changed. This trend

is reflected in the lower off-peak usage rates on some of the
The main flow of U.S. gas is toward the Northeast  affected pipeline systems.

The Southwest-to-Northeast corridor consists of two routes.] "€ majority of the more than 190 underground storage sites
The first extends from East Texas and Louisianalocated along this corridor are accessible to shippers. At the
northeastward through Mississippi, Tennessee, Kentucky, anaouthwestern terminl_Js of the corridor, more than_30 sites with
parts of Ohio to enter the Northeast Region via West Virginia® WOrking gas capacity of at least 624 billion cubic feet and a
or Pennsylvania (Figure 12). The second route begins as th@aily withdrawal capability of 13 Bcf per day are located
first but then extends northeastward from Mississippi via theVithin 20 miles of the subject pipeline systems. Most of this

east coast States and enters Virginia from the south. capacity is used by producers, who use it to store short-term
excess production, and by market centers.

The principal interstate pipeline systems operating along the )
corridor include Tennessee Gas, Columbia Gulf Mostof the same Southwestern market centers and associated

Transmission, and Texas Eastern Transmission on the westeffiorage discussed previously are also used by shippers on this
segment, and Transcontinental Gas Pipeline on the easteffTidor®’ But, in addition, this corridor links with some of
segment. These four pipeline companies representh® most active market centers located outside the
approximately 9.3 Bcf per day of total capacity, making this Southwestern production area. One of the most significant is

corridor the largest of the major transportation corridors inthe Ellisburg-Leidy center in Pennsylvania, which provides
North America. interconnections and transportation services between the

pipelines comprising this corridor and the other major

Since 1990, capacity on this corridor increased only slightly Interstate pipelines operating primarily within the Northeast
about 500MMcf per day. Most of that, 300 MMcf per day, Stat_es. Shippers using _the corndor_ may also utilize the
occurred on the Texas Eastern Transmission system az€rvices of the CNG/Sabine, Columbia Gas, and New York
improvements were made to the links between its easterkBrooklyn Union Gas Company) market centers to expand
seaboard network and its Midwest interconnections.their marketing and transportation options further.
Transcontinental Gas Pipeline system increased its capacit

by 310 MMcf per day, but lie of this expansion affected its geveral expansions have been proposed that could affect the
system north of Virginia. northwestern portion of this corridor, although they would

originate in other areas. For the most part they focus upon

The average utilization rates for the pipelingerating along ~ €xPansions that could tranship some of the vast amount of
this corridor ranged from 73 to 86 percent in 1996, for anProposed new Canadian import capacity slated for the
overall average rate of 82 percent (Appendix A). That overalMidwest to the Northeast Region (Appendix B, Table B2).

rate was the same as in 1990. With the exception ofor instance, ANR Pipeline Company and Transcontinental
Transcontinental Gas Pipeline system, which had a slight drop
in utilization between the two comparison years, usage on

a7 L .
each of the pipeline systems increased marginally. The Iarge% Storage capacity within each of the 10 corridors should not be summed

get a U.S. total because it would result in double counting.
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Gas Pipeline Company have proposed the jointly owned Company (TGT), Texas Eastern Transmission Company
Independence project, which could carry 1 Bcf per day from (TETCO), and Trunkline Gas Cdmpany.

ANR’s line in northwestern Ohio to a major interconnection

with Transcontinental’s line in Leidy, Pennsylvania. The new These systems represent approximately 7.3 Bcf per day, or

line would also be attractive to Canadian shippers seeking an 29 percent of the total pipeline capacity feeding into the
alternative route to Northeast markets. It could also provide Midwest Region (24.8 Bcf per day). They also account for
an alternative route and opportunity for shippers now moving more than 30 percent of the total pipeline caipacityex

gas from the Southwestern to the Midwestern areas of the area of the Southwest.

country to reach customers in the Northeast.
Several of the major pipeline projects that were planned for

Other projects that would affect this portion of the corridor development between 1991 and 1996, in large part to provide
and direct some of the new Midwestern pipeline supplies shippers on this corridor greater access to supplies from the
eastward include Tennessee Gas Pipeline Company’'s Arkoma Basin in Arkansas/Oklahoma to the Northeast and
proposed Eastern Express project and Duke Energy Midwest markets, were not built. Pagasbthenay have
Corporation’s Spectrum project. These two projects alone been the competing plans for Canadian import expansions and
represent a total of 1.2 Bcf per day of new capacity into the thetilimation rates orthe existing lines extending to the
Northeastern United States. Midwest Region.

The Spectrum project (0.5 Bcf per day) would extend from Very little underground storage is located along the
the Chicago, lllinois, area to New York and New England, midsection of this corridor. However, shippers have access to
mostly by using expanded facilities along Duke Energy’s significantiata of storage at either end. This corridor also
affiliated pipelines: Panhandle Eastern, Texas Eastern, and links together two major gas trading centers: the Henry Hub
Algonquin Gas Transmission systems (west to east). In in Louisiana and the Chicago Center in northern lllinois. In
addition, an interconnection with another affiliate, Trunkline igwi the corridor also includes several natural gas trading

Gas Company, could be upgraded to improve gas (and price discovery) locations accessible to shippers and
supply transshipments from the Southwest Region, if traders via the several major commercial electronic trading
appropriate (as could the Panhandle Eastern Pipeline system). systems set up in the United States and Canada. During th
The Eastern Express project (0.7 Bcf per day) would utilize heating season, these markets are actively used by shippers
Midwestern Gas Transmission Company (an affiliate of and other market participants as a way to balance their
Tennessee Gas Pipeline Company) to ship supplies southward receipts/deliveries, for arbitrage between the two markets, anc

(or though exchanges of gas) to Tennessee Gas's to smooth market and price fluctuations through hedging.
interconnection in northern Tennessee and then, through

expanded facilities on its existing system, transport supplies Pipeline utilization rates on the corridor during peak periods
from the Midwest to the east co4bt. of the heating season are generally in the 90 to 100 percent
range, but during the nonheating season, usage rates range
® Southwest-Midwest between 50 and 70 percent per average day. These figures
indicate that a significant amount of capacity is available
Corridor has significant off-peak capacity during off-peak periods, even though at the northern end of

the corridor there is a large amount of underground storage
The Southwest-to-Midwest corridor extends northward out of¢@pacity to refill. At the end of the 1995-96 heating season,
East Texas, Louisiana, and Arkansas (Arkoma Basinfor instance, the amount of working gas capacity to be refilled
production) and generally through Tennessee/Kentucky intd" t_he three States at the terminus _of this corrldo_r_—III|n0|_s,
the Midwest Region, although a part of it also travels through!ndiana, agod Kentucky—was approximately 287 billion cubic
Missouri (Figure 12). The principal interstate pipeline systemsf€et (Bcf),” or the equivalent daily refill requirements of
operating along this corridor are: ANR Pipeline Company1-4 Bcf per day (210 days in the nonheating season). On this
(ANR), Midwestern Gas Transmission Company (via basis, deliveries to storage would need only about 18 percent
Tennessee Gas Pipeline Company), Natural Gas Pipelin@f the daily pipeline capacity available on this route.
Company of America (NGPL), Texas Gas Transmission

“Mississippi River Gas Transmission Pipeline Company (0.7 Balqgr
also transports gas along this corridor but it terminates in the St Louis,

“8In addition, the Eastern Express project would include expansion of Missouri, area. Its operations in lllinois are coh@naeaoeast of St
Tennessee Gas'’s pipeline (0.2 Bcf per day) between its Niagara, New York, Louis.
import point and its interconnections near Leidy, Pennsylvania, and its = *° Based on an average 35 percent working gas capagigt tama

northern line extending directly to New England. end of March 1996 in all sites located in the three States.
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In addition, during August 1996 total natural gas consumption Capacity levels on the Panhandle Eastern Pipeline system did

in these three States was only 26 percent as much as that in not increase at all.
January, the month of highest consumption. At this level, and
assuming that deliveries to these three States were only from Market centers located in the Waha and Panhandle area of

this corridor, capacity requirements would be only about West Texas serve this transportation corridor at its apex. At its
1.9 Bcf per day during this off-peak month. Even with the terminus, shippers and traders can link their Texas trading
deliveries to storage considered, pipeline capacity needed to with the Chicago market center. In addition, the Mid-
meet the needs of the area is less than 50 percent of what is continent market center, located in southcentral Kansas
already available. Perhaps because of this situation, no provides shippers with the opportunity to do business with
additional capacity is currently planned along this corridor. traders in the other two areas. All four pipelines operating in
the corridor have direct or indirect links with each of the
@ Southwest Panhandle-Midwest market centers.

Route is a major link between Waha Hub and Chicago Traders and transporters using this corridor can also tie their

business and trading activitiesvirith futures market trading.
This corridor extends from the West Texas and OklahomaBoth the New York Mercantile Exchange (NYMEX) and the
Panhandle areas northward through the major gas productioft@nsas City Board of Trade (KCBOT) have operated futures
fields (Hugoton, Panhandle, etc.) located in southwesterrfading markets in the West Texas area for several years.
Kansas, and then northeastward toward the Midwest! h€se markets provide traders with the opportunity to hedge
marketplace (Figure 12)lidway on its course, in Nebraska, their trading activities and avoid price volatility risks. Qf the
it links with another corridor (see Rocky Mountain-Midwest tWo markets, the KCBOT has generated the most interest
section) bringing supplies in from the Rocky Mountain areasSince its operational debut in 1995.
of Wyoming, Utah, and Colorado.

Also, because of its links to West Texas and the Oklahoma
There are four major interstate pipelines that run along thi®@nhandle area, many (spot market) trading points have
corridor: ANR Pipeline Company, Panhandle Eastern pipe”néaecome assoua_lted Wl_th this corridor. Some_ of the most active
Company, Northern Natural Gas Company, and Natural Ga@atura_l gas trading points (on a volume basis) have developed
Pipeline Company of America. These four pipelines alone@ong it.
constitute 67 percent of total pipeline capacity exiting this o o
area. These pipeline routes, however, represent only abo@nly @ limited amount of underground storage capacity is
17 percent of the total capacity into the Midwest Region. Theavallabl_e to transporters t_hrough_ markets centers located
Trailblazer Rpeline system (average flow of 0.5 Bcf per day along this route. Only th_e Mid-Continent and Chicago market
in 1996) ties in Rocky Muntain supplies with an centers offer any applicable access to storage services for

interconnection to Natural Gas Pipeline Company of AmericaShiPpers. However, during the nonheating season a sizeable
in Nebraska. amount of capacity on these systems is used topwans

supplies for injection into storage facilities in lllinois, Indiana,

Several of the pipeline companies operating within thisand Michigan. The ANR _Pipeline system in particular h_as a
corridor have completed system expansions since 1990)umber of open-access sites kechat the northern end of its
although the additions were relatively small in comparisonSYystém in Michigan. NGPL has a number of storage sites
with additions in other corridors. For instance, in 1992, located in lllinois.

Natural Gas Pipeline Company of America (NGPL) added ) ) ) S

about 90 MMcf per day on the portion of its Amarillo line Very little expansion along this _cor_rl_dor is pla_mned over the
coming into lllinois and also improved capacity on its systemNext several years. The only significant projects slated for
coming out of the production areas of West Texas by abouflevelopment are the NGPL Amarillo expansion between lowa
245 MMcf per day. In 1996, Noréin Natural Gas Company and lllinois (110 MMcf per day), scheduled for contigle in
(NNG) completed an expansion of 351 MMcf per day on its 1998, and the Northern Natural Gas Company's East Leg
west-to-east route, improving service in the area ang2000 expansion, whichillvincrease service capacity in its
extending north to southern Wisconsin. At its terminus, it alsoCentral and Midwest markets by as much as 450 MMcf per
improved its transmission facilities and transport capabilities

in the Texas and Oklahoma panhandles by 310 MMcf per day

. T . *Energy Information AdministrationNatural Gas 1996: Issues and
in 1991 through 1993. The ANR Pipeline system InCreasedTrends,DOE/EIA-0560(96) (Washington, DC, December 1996), Chapter 3.

capacity by 16 _ percent in this corridor, although this  sxpe jocations of these futures markets in the Waha area of West Texas
represented an increase of only about 83 MMcf per dayalso enables their services to be available to shippers operating in East Texas
moving supplies through the Texas intrastate system.
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day?>® The fact that these two projects are focused in the design capability of about 300 MMcf per day, when the
northern tier of this corridor while the southern section is not northern section of the®$ystem is completed (proposed late
slated for significant expansion reflects primarily the ripple 1998), this recently completed section is expected to operate
effect of proposed expansions to Canadian import capabilities. closa to its full capability.

® Southwest-Western Finally, the completion of Transwestern Pipeline Company’s
San Juan Basin expansion (255 MMcf per day) in 1996
Westward corridor is overbuilt expanded capacity on the New Mexico side of the San Juan

Basin and partially relieved a production constraint situation

The Southwest-Western corridor is used to transport supplie§1at has hindered the flow of production out of the area for
from the Permian Basin area of West Texas, through Newpeveral years. While some of this improved capability will go
Mexico (where the northern route taps into the San Juan Basiff the Western marketplace, a major objective of this project
production area), and westward primarily to California Nas been to improve producer access staruers in the U.S.
(Figure 12). Two major interstate pipelines, El Paso NaturaNortheast and Midwest.

Gas Company and Transwestern Pipeline Company, operate

along this corridor (Table 8). Both of these pipelines end at! "€ Blanco (hub) market center, operated by Transwestern
the California or Nevada State borders, where they deliveliP€line Company and located on the New Mexico portion of
supplies to Southwest Gas Company (Nevada), Southerf’® San Juan Basin, has become a major pooling point for
California Gas Company, and Pacific Gas & Electric prodl_Jcers in the area and fo_r shippers, especially those
Company, the largest pipelines serving the Californiawa”t'”g_to forward their supplies eastward to the_ market
marketplace. In addition, Transwestern Gas PipelineCeNters in West Texas (Waha area) and for transhipment on

Company links with the Mojave Pipeline Company, an the Northern Natural Gas system (a_\n affiliate of
interstate pipeline placed in service in 1992 to transportTranswestern), located to the northeast via the Texas and
natural gas supplies to the enhanced oil recovery (EOR) anfklahoma panhandles (see corricy.
cogeneration customers located in Kern County, California.

Nevertheless, a significant amount of West Texas and New
During the first part of this decade, these two pipeline systemé/lexico gas supplies still are transported along this corridor to
expanded Considerab|y: El Paso Natural Gas Company by 19ri20na, California, and Nevada. In 1996, more than half of
percent and Transwestern Pipeline by 41 percent. Howevethe natural gas consumed in those States (approximately 994
these expansions added capacity into California just when iillion cubic feet) was transported via this route.
was least needed and, as a result, a competitive situation
developed between lower-cost Canadian supplies andhere is very little underground natural gas storage capacity
Southwestern regiona| production. An additional impact WaSaSSOCiated with this corridor. At the extreme eastern end of
that unused capacity on these systems not only brought abotfte corridor, only one site, the Washington Ranch facility
a significant drop in load, but in several instances customer®perated by El Paso Natural Gas Company, is reserved
actually turned back contracted capacity, opting instead tdPrimarily for system support services and is not available for
satisfy their needs through the capacity release marketcustomer use. At its western end, in southern California, a
Compared with 1990, when average daily utilization levels onlimited amount of storage capacity is available to shippers at
the El Paso and Transwestern systems were above 90 percefive sites operated by Southern California Gas Company
in 1995 average-day utilization levels for the two pipelines (SoCal). While about 60 percent of this capacity is reserved
were below 60 percent. Indeed, on its system peak day ifior the company’s own use, shippers can access what is
1995, El Paso Natural Gas had only a 66-percent load factoivailable, as well as such storage-related services as short-
overall. Transwestern Pipeline’s load factor on its peak dayterm gas loaning and parking, through the California Energy
was 60 percent (Appendix A, Table A5). market center, which is also operated by SoCal.

The lower section of the long-delayed TransColorado pipelineAlthough some of the natural gas injected into these storage
system was completed in 1996. The southern 25-mile sectiofites comes from producing fields in southern California, a

of this 266-mile proposed pipeline system is currently movingsignificant amount of the working gas stored at these sites
about 120 MMcf per day from the Ignacio area of the

southern Colorado San Juan Basin to the Blanco hub in

northern New Mexico. While this is less than half of its **The TransColorado Pipeline was originally slated feng@tion in mid-

1992 but changing market conditions and other factors delayed construction
until recently. Thenorthern section will run from the Big Hole area of Rio
*3This expansion will accommodate shippers on the expanded Northern Blanco County in northwest Coloradwtidteé@ in southern La Plata
Border Pipeline system. County, Colorado.
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comes out of this corridor. The combined injection rate
capability of the five sites is 1.1 billion cubic feet (Bcf) per
day, while their total working gas capacity is 115 Bcf. This

market center; thus it is strategically located. It lies along a

route that will be expanding to accommodate increasing
oants of Western Canadian gas being transported to

translates into roughly 104 days needed to fill these sites froniNortheast markets via a southern Canadian/U.S. alternative

scratch. But working gas levels at these sites rarely fall below
30 percent> which means that the equivalent of
approximately 83 days per year of about 1 Bcf capacity
service on the corridor could be said to be carried by storage

service operations, or only about 4 percent on an annual basis.

(see below).

A large number of underground storage facilities are located
in proximity to several of the pipeline systems operating in
this corridor, although not all of them are directly accessible

to shippers. For instance, nine sites (1 Bcf per day injection,

Because of the excess capacity along this corridor, those
projects that have been proposed are intended primarily to
support expanded service to the eastern end of this corridor.
Nevertheless, the end result of completing these projects will
be to improve and expand service to the western end as well.
For instance, Transwestern Pipeline Company has proposed
further expansion of its San Juan facilities by up to 245 MMcf
per day in 1998, while El Paso Natural Gas Company has
submitted plans for a compression enhancement project in the
same area, which would improve its capacity by 116 MMcf
per day. The location of the facilities that are part of these
projects, that is, the San Juan Basin triangle, is such that
service benefits will affect area producers and shippers

1.8 Bcf per day withdrawibtyjapebdirectly accessible
to shippers using the Great Lakes Gas Transmission system,
while the stoilitggs fiacated in Illinois and operated by
Norteois|IGas Company (eight sites, 3.4 Bcf working
gas capacity) are available only through the Chicago Market
Center, which is affiliated with the company, or through the
compseiy Altogether, the daily injection capability at
storage facilities linked to the receiving end of this corridor
represents the potential use of about 5 Bcpjeelohey of
capacity during the storage refill period from April through
October. If the proposed development of additional pipeline
capacity along this corridor for extension to the Northeast
Region is completed, shippers will have access to storage

transporting to either end of the corridor. facilities and local distribution companies located in
Pennsylvania and New York as well. Indeed, some proposals
to expand storage availability in the Northeast to
accommodate this capacity growth are already being put on

the table’®

® Canada-Midwest
Corridor is major import route for Canadian gas

This transportation corridor lies between Western Canadiarf=XPansions have occurred on two of the corridor’s pipeline
supply areas and the U.S. Midwest and links two CanadiarfySteéms since 1990: Great Lakes Gas Transmission (GLT)
systems, TransCanada Pipeline Ltd. and Foothills Pipelinéind Northern Border Pipeline. Capacity on GLT increased
Company, with three United States pipeline systems, Grea¢ignificantly, 620 MMcf per day or 37 percent since 1990.
Lakes Gas Transmission Company, Northern Border PipelindnCreasing imports, nevertheless, kept this corridor operating
Company® and Viking Gas Transmission Company at Or near capacity during most of the heating season and at
(Figure 13). This tie-in represents about 4.4 Bcf per day ofabout 90 percent on average throughout 1996 (based on
pipeline capacity, or about 41 percent of total U.S. natural gagnnual flow). In 1995, the summer load factor averaged about

import capacity in 1997. Since 1990, capacity on this route?2 percent. Currently, GLT actually returns about 68 percent
has increased by more than 40 percent. of the gas it imports at Noyes, Minnesota, to Canada via its St.

Clair, Michigan, export point to customers in Ontario or

Also, another pipeline, the Bluewater system, located at thdransshipment to New York State through Ontario. GLT, with
eastern end of the corridor and placed in service in 1995, calts acCess 10 its underground storage sites located in Michigan,
transport up to 250 MMcf per day on a bi-directional basisCan provide its customers with a seasonal supply backup
between the United States (Michigan) and Canada (OntariojdepPository and a peaking source.

It was developed primarily to support regional storage

services and business at the regional Grand Lacs natural gd$'® Northern Border Pipeline (NBP) system expanded by
0.4 Bcf per day, or 39 percent from 1991 through 1993. The

pipeline is currently running at or above capacity throughout

*Energy Information Administration, Form EIA-191, “Underground

Natural Gas Storage Report.”
57

*Northern Border currently serviise Midwest Region with deliveries to
Northern Natural Gas Company and Natural Gas Pipeline Company of
America. The pipeline receives largmounts of gas from Canada at Monchy
near the Saskatchewan and Montana bordesschy is the second largest of
the nine entry points for natural gas imports from Canada.

The Chicago Center is only indirectly accessible to shippers using this
corridor.
Energy Information Administration, “Underground Storage of Natural

Gas in 1997: Existing and Propddatyjfal Gas Monthly DOE/EIA-
0130(97/09) (Washington, DC, September 1997).
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most of the year; its lowest monthly daily average load factor northern TransCanada route and provide an integral link in

in 1995 ran in the nghborhood of 96 percent. Utilization support of Columbia Gas Transmission Company’s
levels on the system currently are higher than they were in Millennium project (see next section).
1990.

If all of the current proposals associated with this corridor are
The growth in natural gas demand in Midwestern markets and actually completed, capacity could increase by as much as
the competitive pricing of @hadian natural gas over the past 4.2 Bcf per day over the next several years. This level of
decade spurred most of the expansion activity that has increase is second only to that proposed for development into
occurred on this corridor since 1990. However, some of it has the Northeast Region. However, what really distinguishes the
also been production driven, with Western Canadian growth along this corridor is that the vast majority of new
producers being the initiators. In fact, most of the expansion capacity would be on nitwryriklines bringing suplies
projects recently proposed for development over the next in from Canada.

several years along this corridor fall into this category. The
northeastern section of British Columbia and northern Alberta@® Canada-Northeast
have developed into enormous gas-producing areas and, as a
result, markets are being aggressively sought for this gas, wititorridor is target of major expansion proposals
the United States being the obvious and major target.
The Canada-Northeast corridor links the eastern portion of the
A very good example of such a project is the Alliance project,TransCanada Pipeline system (and Western Canadian gas
which would bring gas from British Columbia to the Chicago, production) to six pipeline companies in the Northeastern
lllinois, area along the right-of-way of an existing oil pipeline. ynjted States (Figure 12). The six are: Iroquois Pipeline
The project was initiated by a consortium of Western company, Granite State Transmission Company, Tennessee
Canadian producers dissatisfied with the limited servicegag Pipeline Company, Empire Pipeline Company, Vermont
offered by the single NOVA(Alberta)-TransCanada systemggg Company, and St. Lawrence Gas Company. Indirectly,
route currently available to them. If completed, the proposedine corridor supplies gas to the National Fuel Gas Supply
Alliance project alone would increase area service along th‘tompany and CNG Transmission Company. The six systems
corridor by 1.3 Bef per fjai?_- Coupled with the extension of yransport gas primarily into New York and the New England
the Northern Border Pipeline (in 1998 and 2000) and thestates at a total capacity level of 2.4 Bcf per day. While the
Viking Voyageur project (2000), capacity on this part of the yast majority of the Canadian capacity that comes into the
corridor could increase by more than 172 percent (3.8 Bcf pe(y s, Northeast is off the northern tier of the TransCanada
day) from 1996 levels (2.2 Bcf per d&y). system, about 5 percent represents capacity that traverses the
U.S. Midwest (on the Great Lakes Transmission system),

Partly in response to producer demands for additional exitrgsses back into Canada through Ontario, and is imported
capacity from Alberta and partly because of the potentialyce again at Niagara, New York.

competition from proposals such as the Alliance project,

TransCanada has tendered its own expansion plans (1.4 Beiyo of the major pipeline systems along the Canada-to-
per day) to feed into the proposed Viking Voyageur project. Northeast corridor were constructed during the 1990s: the
Several U.S._pipeline companies_ hgve d_eveloped expansiom)quoiS 850 MMcf per day) and Empire (500 MMcf per
plans of their own that would tie in with TransCanada’s gay) (Figure 10). Both systems serve primarily customers in
additional system expansion plans for 1998 and 1999. Thesgew York State, although the Iroquois system also serves
projects would also increase support to shippers wanting tstomers in Connecticut and Massachusetts (Appendix A,
transport gas to Ontario, Canada, via an alternative to thegp|e A3). These two new lines, plus the smaller North
Country Pipeline also added between 1990 and 1996, alone

. o o increased import capacity to the Northeastern United States

*The proposed border-asing site for the pipeline is slated to be able to b lv 300 ] dditi T G Pipeli
move up to 1.6 Bf per day of gas if necessary. y nearly percent. In addition, Tennessee Gas Pipeline

% August 1996, the Federal Energy Regulatory Commission approvedSyStem more than doubled its import capacity at Niagara, New
construction of the Northern Border Pipeline Company expansion project,York, adding 476 MMcf per day, or about 129 percent to its
which would add 700 MMcf per day to import capacity at the Montana border. 1990 |evel.

Correspondingly, Foothill Pipe Line Ltd. of Canadajef interconnects with

Northern BordePipeline at Monchy, Montana, would expand its eastern leg . . . .
by the same amount. In February 1997, Foothills Pipeline Ltd., proposed toThe increasing demand for Canadian gas in the Northeastern

expand its system further and conducted an open season to gauge shipde'rm_ted_ States has been responSible_ for the_ very _high
demand. utilization rates on the systems operating on this corridor.
®Energy Information Administratiorgnergy Policy Act Transportation Annual average-day usage rates on these pipe”nes ran about

Study: Interim Report on Natural Gas Flows and Ra@SE/EIA-0602 85 to 90 percent during 1996 During peak periods the
(Washington, DC, October 1995), Table 5, p. 32. ’ ’
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principal importing pipeline, lroquois Gas Transmission
Company, was operating about 22 percent above its
certificated capacity. Even during the summer months, daily
capacity utilization levels were in the 90 to 100 percent range.
Iroquois often uses line packing on its system to handle heavy
demands of shippers.

Combined with thendium import level of 700 MMcf per

day and several import expansions related to other projects,
such as the Portland Natural Gas Pipelin€® system,

sCaarada’s export capacity to the U.S. Northeast could

increase by 0.9 Bcf per day by the end of 1999, a 53-percent

increase over 1996 levels. In conjunction with TransCanada’s

multi-year expansion plans, Iroquois Pipeline Company has

Several natural gas market centers are intricately tied to this
corridor. At its western end, five market centers are located in
Alberta, Canada. One of these, the AECO-C hub, is a key
trading point on several commercial electronic trading
systems and is also the point of trade for NYMEX futures
contracts transacted for Western Canadian gas. In addition,
several U.S. natural gas trading centers are located at the
eastern end of the corridor, such as the Iroquois, CNG/Sabine,
and Ellisburg-Liedy market centers. These centers provide
customers with interconnections to at least 10 interstate
pipeline systems and 4 intrastate systems serving shippers
throughout the Northeast. The availability of such active
trading centers at both ends of the corridor provides shippers
with the transportation tools to transact their business
efficiently.

proposed an expansion of its imfdresayal60 MMcf
per day.

In addition, several new pipelines have been proposed to
move gas supplies being developed off the Canadian Atlantic
coast near Sable Island to markets in Canada and the Unitec
States. The Maritimes & Northeast pipeline project is slated
to transport gas from the Sable Island Offshore project. Its
rduteke it directlyinto the State of Maine and through
New Hampshire to interconnections with the Tennessee Gas
Pipeline system in Massachusetts.

While this northern tier corridor has been the principal route
used by shippers to import Canadian supplies into the

Northeastern United States, the large number of projects

recently proposed to bring Canadian supplies into the

Most of the market centers in this corridor offer customers

access to underground storage services, such as gas loaning,

temporary gas parking, and load balancing. In Canada, at the
western end of this corridor, approximately 21 Bcf per day of
daily storage deliverability is available at eight sites. In the
U.S. Northeast, storage deliverability of up to Bdd per day

is available to shippers through market centers. In addition,
several storage sites located in Ontario, Canada, are available

Midwestern marketplace (see earlier section) has spurred
several major pipeline companies to plan large-scale project
that would extend some of this new capacity further eastward
to Northeastern markets. If fully implemented, these projects
would greatly expand the southern tier corridor, which in the

past has seen only limited use as a route for imported

supplies.

to shippers transporting supplies to the area via the Grea® Canada-Western

Lakes Transmission system.

Demand for Canadian gas has increased in Western

This corridor is slated to undergo a major expansion over thgnarkets
next several years. If all the current expansion proposals were

implemented, total direct Canadian import capacity into theth. canada—Western route brings natural gas from Alberta
U.S. Northeast could approac_h 5.0 Bcf per day by the end of ., British Columbia, Canada, through the States of
the century, a 110-percent increase over 1997 levels. ARyaghington, Idaho and Oregon, with terminating points in
already-approved TransCanada Pipeline Ltd. expansiofeyada and California (Figure 12). While much of the gas
project, slated for 1998 with further additions being y,ying on this corridor reaches California at its northern
considered for 1999 and 2000, would result in expansions aborder, some of the supplies also reach California by way of

several import points into the U.S. Northeast and developmenArizona’ being moved south and west via the States of Utah,
of at least one new import point for Columbia Gas Wyoming, and Colorado.

Transmission’s Millennium project.

In Canada, Westcoast Gas Transmission Ltd. and Alberta

The Millennium project is projected to start deliveries in the N4t ral Gas Ltd. (in association with Foothills Pipeline Ltd.)
fall of 1999 to customers in the U.S. Northeast. The proposedqcaive gas from the NOVA Gas Transmission Ltd. (the
Vector Pipeline, which is a partner with Columbia and

TransCanada in the Millennium project, will tranship supplies
through Canada via TransCanada from its St. Clair, Michigan,
export point to the Mennium pipeline at Niagara, New
York.

®2The Portland Natural Gas Pipelisgstem (PNGT) (178 MMcf per day)

will replace and expand upon the Granite State Pipeline Company’s 31-MMcf-
per-day import pipeline that brings Canadian natural gas to Maine via Vermont
and New Hampshire. The PNGT system may also be supplemented by LNG
facilities that would be built in Maine.
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principal pipeline system in the region linked into the major and/or traders to coordinate trading with the pooling and

production areas in Alberta and British Columbia) and aggregation services offered at Sumas.

transport that gas to the U.S. border (Table 8). There the

supplies are received by Northwest Pipeline Company (from Access to underground storage for shippers along this
Westcoast Gas Transmission) and PG&E Transmission corridor is limited. Much of the storage capacity on the
—Northwest (PG&E-NW), formerly Pacific Gas Transmission southern portion is owned and operated by local distribution

(PGT) (from Alberta Natural Gas). The two pipelines have a companies and is used exclusiughpdd their own
combined capacity of 3.5 Bcf per day, 99 percent of import seasonal storage needs. Nevertheless, shippers can acquire

capacity in the area. This route represents one-third of the access to storage services on an as-available basis througt

total capacity reaching the United States from Canada. some of the market center operations. The Pacific Gas and
Electric Company, through its Golden Gate market center,

While PG&E-NW transports most of its gas (about 82 percent provides limited access to its three storage sites in northern

in 1996) directly southward to California, the Northwest California (the centertdizesuPG&E systenfine packing
Pipeline system extends south and eastward from its border to support its storage parking and loaning services). At the
receipt point, operating on a bidirectional basis along much of Canadian end of the corridor, much of the awailgblis st

the eastern section. At the northern Nevada State line, intricately linked with market center operations, providing
Northwest Pipeline Company links with the Paiute Pipeline parking and loaning services primarily to producers shipping
Company, which until recently was the only gas supplier to gas to the United States. These Canadian sites are capable of
the Reno, Nevada, area. Only one new pipeline has been handling up to 6 Bcf per day deliverability and have a

added to the corridor since 1990, the Tuscarora Pipeline working gas capacity level of about 412 Bcf.
Company (113 MMcf per day) in 1995. This pipeline

interconnects with the PG&E-NW system at the northern@ Rocky Mountains-Western

California border and transports gas to the Reno, Nevada,

area. A new westward corridor was built in 1992

Between 1991 and 1996, capacity within this corridor grewThjs corridor did not exist until 1992, which was the year the
by more than 48 percent (1.2 Bef per day at the Canadialkern River Pipeline system was completed. This system
border) as capabilities were increased to meet expecte@yiends from the Opal, Wyoming, area southwestward
growth in the regional natural gas market (Table 7). While theyrough Nevada, just north of Las Vegas, to Keaui@y,

downturn in the regional economy during the period led tocajifornia (Figure 12§° Its capacity is approximately
some excess capacity, usage levels for 1996 indicate the trentso mjllion cubic feet per day.

has turned around slightly, with average utilization levels

along_some portions of_ the corridor actually higher than theyTne kern River Pipeline system was developed primarily to
were in 1990 (Appendix A, Table A). carry gas to the enhanced oil recovery market in southern
) ) _ ) ) California, which has been a substantive natural gas market.
Shippers using this corridor have access to the services qf, 1996 its average day utilization rate was 95 percent, while
several market centers, although the types of availablgy jts system peak day it operated at 102 percent. In 1997 its
services are somewhat limited. For instance, within thegervice was extended to the Las Vegas electric power
California marketplace, the Golden Gate market center, Whic'beneration market with the opening of an expanded metering

is affiliated with the Pacific Gas and Electric Company, limits taility with Southwest Gas Company, the major natural gas
its offerings mainly to parking and loaning services and gistriputor in the Las Vegas area.

interconnections with six of the principal pipeline system

located at the southern end of this corridor. The Sumas markeyngerground storage facilities, although aaié at the apex

center, which operates in the Washington State/Canadiag this corridor in Wyoming and Utah, do not play a major
border area, provides shippers, primarily marketers andgle in the operations of the Kern River Pipeline system.
producers, with a pooling and aggregation point for exportajthough six sites are in the vicinity, with a combined daily
trading. At the apex of the corridor are the AECO-C, Alberta, geliverability of 0.6 Bcf per day and 66 Bef of working gas

Intra-Alberta and Crossfield hubs. These centers are tie¢apacity, only one, Questar Pipeline Company’s Clay Basin
closely to the NOVApipeline system, which is the exclusive

gas transporter in Alberta. The Intra-Alberta hub, which is

primarily an electronic trading operation, is linked closely i california, the Kem River Pipeline system phyijcaerges with the
with trading and business conducted at the Sumas markedojave Pipeline system (400 MMcf per day) to form one line serving

center. This arrangement allows Alberta producers Shipper§USt°merS primarily in Ker@ounty, California. Mojave receives its supplies
' from Transwestern Gas Pipeline Company and El Rasaral Gas Company

at the Arizona-California border.
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facility (0.4 Bcf per day, 51 Bcf), is accessible to shippers.

The Western market center, located at the upper end of the
system, provides customers with access to the Kern River
Pipeline system and to the Clay Basin site. At the southern

Kansas City, Missouri. Currently the new line does not
provide any interconnections with the two major interstate
pipelines connecting this corridor to Midwestern markets;
rather, its full capacity is committed to customers located in

end of the corridor shippers have access to the services of two Karisas City area.

more natural gas market centers, the California Market Center
(operated by Southern California Gas Company/Enerchange
Inc.) and the Golden Gate Market Center (Pacific Gas &
Electric Company).

Several market centers are available to shippers using this
corridor. Located at the western end is the Western market

center and at the eastern end the Chicago market center. The

Mid-Continent market center, located in southcentral Kansas

Only one expansion along this corridor has been proposed;
the Colorado Intrastate Pipeline is assessing the feasibility of

expanding its system to serve customers in Nevada along a

new 360-mile route (250 million cubic feet per day). This line
would open a new market for new production out of the
Powder River Basin in Wyoming.

and with access to the Natural Gas Pipeline Company of
America’s system, has become a key natural gas trading
center for custongetisiglcorridor. The market center in

Wyomirgently has limited business with shippers using
the corridor, primarily because available capacity is fully
booked on a long-term basis and shippers have little need for

transportation, title transfers/tracking, buyer/seller matching,

During the early part of the decade, when the proposed
Altamont Pipeline system was under serious consideration as
a supplier of Canadian gas to California, the Kern River

Pipeline Company had a proposal on the table to expand its
system correspondingly. However, as a surplus of interstate
natural gas pipeline capacity developed in the Western Region

and trade administration services. It remains to be seen if
planned expansions along this corridor will increase market

center activity, as what capacity is coming in service is
already fully subscribed.

Customers using this corridor have a limited number of

and the proponents of the Altamont system directed their
target market eastward, those plans were set aside.

underground storage facilities available for their use. At the
terminus of the corridor in Wyoming and Colorado are 18
sites that customers may access. Much of the storage located

at this end, however, is used to support local producers and
distribution companies. In the Chicago area corridor, shippers

Corridor is expected to become more important as have access to storage facilities associated with the Chicago
transportation capacity expands market center.

® Rocky Mountains-Midwest

Compared with most of the other corridors, this particular one
is relatively small. Its importance, however, lies in its future.
Midwestern United States and with several sizableCurrently the Trailblazer system is fully utilized throughout
metropolitan markets in eastern Kansas and Missour{0St of the year as the demand for lower priced Rocky
(Figure 13). While the corridor itself does not extend into the Mountain supplies grows among Midwestern shippers. In the
Midwest, the several pipelines operating along this routePast, Wyoming and Utah supplies generally moved to a strong
interconnect with major trunklines bringing supplies from the southern California gas market, but that market has developed

Southwest to Midwestern markets (& an excess of pipeline capacity during the past several years
and is currently considered a soft market for natural gas. With

the emphasis on the Western market, development of
eastward bound pipeline capacity has been limited in the past.

This corridor links Rocky Mountain natural gas supplies from
Utah, Wyoming, and Colorado with markets in the

The Trailblazer System, which is a contiguous linkup of the
Overthrust, Wyoming Interstate, and Trailblazer pipelines,
operates from western Wyoming to eastern Nebraska, where
it offloads to the Natural Gas Pipeline Company of America
pipeline. The Williams Natural Gas Company and the KN
Interstate Pipeline Company also operate along this corridor,
but these two pipelines serve primarily local regional marketsDuring the past 50 years, the natural gas pipeline network in
(Table 8). the United States and Canada has developed into an expansive
and highly integrated transmission and distribution system.
In late 1997, the KN Interstate Pipeline Company completedThe 10 major natural gas transportation corridors examined
its Pony Express Pipeline (255 million cubic feet per day).in this chapter reflect only that portion of the network which
This line is the first new long-distance line completed in thisinvolves bng-haul operations. At the regional level, many
corridor since the Trailblazer Pipeline was installed during theother smaller interstate, intrastate, and local distribution
early 1980's. The line runs from central Wyoming to south ofsystems have the responsibility of delivering gas to the

Summary
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ultimate consumer (see Chapter 4). In addition, there areould add as much as 5.0 Bcf per day to U.S. import capacity

numerous natural gas gathering systems that carry out the task from Canada along these corridors, a 45-percent increase ove

of feeding supplies to the long-haul segment of the networkl997 level$! This anticipated growth reflects the continuing

(see Chapter 2). U.S. demand for Canadian natural gas, especially in the
Midwest and Northeast regions, and the desire on the part of

Between 1990 and the end of 1997, capacity additions on
these long-haul corridors totaled more than 12.4 billion cubic
feet (Bcf) per day, an increase of about 17 percent. Most of
this construction entailed expansions to existing mainline
systems, although some new, small-to-intermediate-size
pipelines were also built. The largest combined increase in
new or expansion capacity, 27 percent of the total, occurred
along those corridors transporting supplies from Canada
(1.2 Bcf per day), the Rocky Mountains (0.8 Bcf per day) and
the Southwest (1.0 Bcf per day) to the Western Region of the
United States. On a singular basis, the largest increase in
capacity occurred on the corridor leading from Canada to the
Northeastern United States, which grew by 1.9 Bcf per day,
or over 400 percent.

Western Canadian producers to expand further into these
markets.

While the northern corridors predominate in respect to future
expansions, it must be kept in mind that a great deal of natural
gas productive capacity is also currently being developed in
the Gulf of Mexico. The logical markets for this natural gas
are in the Midwest and Northeast United States, the same
markets slated for the Canadian expansions (as well as the
expanding Rocky Mountain corridor). Yet, no major
exparangnghalcorridors linking the Gulf of Mexico to

these nao&stphve been announced. During the summer
months, even with market storage refill supplies using

significant levels of available capacity, a number of the

pipelines along these corridors still have significant amounts

No matter how it is viewed, the corridors with the largest
growth in deliverability since 1990 have been those coming

into the United States from Canada. These corridors have also

of unused capacity available. This available capacity could

absorb much of the Gulf's new-found production during off-
peak periods, but during the heating season when many of

maintained the largest sustained utilization rates, with most ofhese same pipelines are fully utilized, future capacity

the pipelines in these corridors operating above 90 percent
throughout most of the year. The comparatively lower cost of

Canadian supplies over the past several years has been a key

factor in maintaining these high utilization levels.

constraints could develop. If deep-water development
continues over the next decade, most likely some
complementary onshore expansions would occur along thes

corridors.

Based on current expansion proposals, the most extensive hough there are a few natural gas transportation corridors

development of new capacity over the next several years will

occur along these same corridors, except for the one directed

toward the Western States. At least four new pipelines and
several expansions are planned that will expanseatelbility
not only to the U.S. Midwest and Northeast markets but also
to Canadian domestic markets. These projects will improve

access to natural gas supplies in Western Canada and also

create a new corridor that will bring production from the
developing fields off the coast of Eastern Canada (Sable

Island) to Canadian and U.S. markets. These expansions

that are capacity constrained and/or are operating at close to

tilizaition throughout the yeathe current capabilities of

the pipeline network in North America are sufficient to meet

the current level of demand. And, project proposals are on the

table which will alleviate those few exceptions where
limitations exist. In fact, on the surface it appears that an
excess in pipeline capacity could develop along severa

corridors, especially if anticipated demand does not live up to

expectations.

®The volume increase would be 37 percent more than the total Canadian

import capacity added from 1991 through 1996, 4.3 Bcf per day.
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4. Deliverability to Markets

Each regional market in the United States has widely varying

patterns of energy use and natural gas requirements.

Different regional demographics, weather patterns, and
distinct natural gas customer profiles result in different market

needs and consumption levels. The numerous natural gas

pipeline systems that have evolved over time to provide

transportation services to and within these end-use markets
are designed to accommodate these variations. For instance,
in the colder, seasonal markets, regional natural gas

distribution systems are designed to meet space-heating
demands by residential and commercial customers and are

interlaced with wintertime backup (undergral storage) and
peaking facilities. In less weather-sensitive markets where
natural gas demand is mainly for electric power generation

and/or industrial usage, storage is needed less for backup and
more to support some short-term fluctuations in demand and

pipeline transportation system balancing.

Except for those markets in the vicinity of major natural gas

production areas, shippers depend upon major longhaul

pipeline systems to provide their link between suppliers and

the regional pipeline network that directs the natural gas to the

eventual consumer. The capability of the longhaul “trunkline”
usually reflects the needs of regional “grid” pipeline

distributors, which sometimes are other major interstate
companies but most often are local distribution companies.

This chapter discusses natural gas deliverability to end user®

in six U.S. geographic market areas: the Central, Midwest,

Northeast, Southeast, Southwest, and Western regions. The
emphasis is upon the capabilities, that is, the capacity and

utilization, of the interstate natural gas pipelines supplying
natural gas to and within each region (see Appendix A for a
detailed listing of the pipeline companies serving individual

States). Changes in deliverability since 1990 and planned
expansions through 2000 are also highlighted.

The profile of the customer base is addressed to provide some

insight into the current operation of pipeline and storage fa-
cilities in the market area. Each regional market is unique.

e Central: This market is the largest in area but is the least
populated and produces more natural gas than it

consumes, despite having the coldest weather (on

average) of the regions. As a result, it is a net export
market (Figure 13). Most of the capacity entering the

region from Canada and the Southwest actually ends in

the Midwest market.

(Table 9). It is the second coldest region (Table 10) and
has a substantial spaceheating market. Residential anc
ndustrial customers in the Midwest consume more
natural gas as a percentage of total energy (25 percent)
than any other regional market except the major
production area of the Southwest (Table 11).

Northeast: This region is the most heavily populated and

is the largest consumer of energy. Yet natural gas
represents only 21 percent of all energy consumed, a
comparatively low percentage (Table 11), especially
since the region has very cold winters. However, natural
gas use has increased at an annual rate of 4.9 percent
since 1990. Coincidently, this market is a principal target

for Canadian import expansions during the next several

years (Appendix B).

Southeast:This region has some of the warmest States

in the Nation and consumes the second smallest amount
of natural gas behind the Central Region (Table 11).
However, almost all of the pipeline systems coming out

of the Southwest (Texas and Louisiana) en route to

Midwest and Northeast markets travel through the

Southeast Region. Industrial use of natural gas is the
largest consuming sector in this region, with 44 percent
of the market (Table 12).

Southwest: This region not only produces the most

natural gas but also consumes the most. The industrial
sector’s share of the natural gas market is 53 percent,
eight times that of the residential (Table 12). Export

pipeline capacity exceeds incoming by a factor of 12 to

1, with 16 major interstate pipeline companies beginning

in the region (Appendix A, Table A5). Much of the
deliverability within the market is handled by a large

network of intrastate pipeline companies.

Western: The Western Region is served by the least

number of interstate pipeline companies (seven) and has
the least amount of pipeline capacity entering the region,

10.1 million cubic feet per day. However, almost all

natural gas coming into the region is consumed there.
The market is a large consumer of Canadian natural gas.

Major Market Changes, 1990-1996

From 1990 through 1996, natural gas pipeline deliverability

e Midwest:
market than any other, 24.8 million cubic feet per day

More natural gas pipeline capacity enters this.

to the major U.S. markets increased significantly. On the
interstate pipeline system alone, deliverability increased by
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Figure 13.
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Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline Capacity Database, as of

December 1997.

more than 15 percent, or 10.9 billion cubic feet per day
(Table 9), about the same rate as overall growth in natural gas
consumption, 3.0 percent per year (Table 11). This increase
reflects the growing demand for natural gas and its increasing
contribution to the total national energy consumption picture.
Some of the major changes include:

e Expansion of pipeline capacity to high demand
markets. The largest increase in interregional capacity e
during the 6 years was in deliverability to the Western
Region, 3.2 billion cubic feet per day or 45 percent.
Second largest was a 24-percent increase into the
Northeast Region, or 2.4 billion cubic feet per day
(Table 9). The development of so much capacity in the
West led to a surplus of capacity and an overall drop in
the pipeline capacity usage rate, whereas in the
Northeast, demand growth fully supported the increase.
In fact, pipelines into the Northeast saw a substantial

increase in average daily usage rates, up 6 percentage

points from 1990 levels.

e Higher pipeline utilization rates. During the period,
interregional usage rates increased by 7 percentag
points, reaching a high of 75 percent (on anayeday)

of 78 pércent, while into the Central Region, rates rose
13 points. The overall rate fell only along routes into the
Western and Southwest regions. In some areas of only
limited capacity expansion, the increase in pipeline usage
rates reflects a greater use of existing capacity that had
been previously underutilized because of previous
overbuilding or a temporary drop in demand.

Elimination of some previous deliverability
bottlenecks. Although average usage rates have
increased, the reported occurrence of market area
deliverability constraint is raf@. In fact, many of the
capacity additions in recent years have been to improve
the capability of the regional pipeline systems and their
service to local markets. In 1997 alone, excluding the
exporting Southwest Region, 19 of the 31 completed
expansion projects affected service totally within the
market area. The Northeast had the highest, with 11 of
12 projectmfittigs category. Currently, capacity

®Based only upon pipelines for which some flow was reported for a
Enown State-to-State capability.

®The number and instances of pipeline service curtailments have
decreased in recent years because of improved deliverability and system

in 1996. Pipeline usage rates within several major marketsficiencies, but serious system instabilities still occur that limit, and
areas also grew significantly. For instance, usage ratesometimes restrict, the free flow of natural gas to customers. When system

into the Midwest rose 14 percentage points to an averag@stabilities do occur, pipeline operators have theoopf executing what are
known as opetional flow orders (see Box, “Operational Flow Orders” in

Chapter 1).
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Table 9. Interregional Pipeline Import Capacity, Average Daily Flows, and Usage Rates, 1990 and 1996

1

Capacity Average Flow Usage Rate
Receiving Sending (MMcf per Day) (MMcf per Day) (percent)
Region Region
Percent Percent
1990 1996 Change 1990 1996 Change 1990 1996 Change

Canada Central 66 66 0 44 4 -99 67 4 -63
Midwest 1,211 2,543 110 961 1,626 69 79 68 -11

Total into Region 1,277 2,609 104 1,005 1,630 62 79 68 -11
Mexico Southwest 354 844 138 38 83 117 11 10 -1
Western 45 45 0 5 9 86 11 21 9

Total into Region 399 889 123 43 92 113 11 10 -1
Central Canada 1,254 1,563 25 941 1,542 64 75 99 24
Midwest 1,765 2,354 33 974 1,564 61 86 94 8
Southwest 8,555 8,609 1 4,119 4,993 21 49 60 11
Western 250 298 19 196 4 -- 78 0 -

Total into Region 11,824 12,824 8 6,230 8,099 30 57 70 13
Midwest Canada 2,161 3,049 41 1,733 2,581 49 84 85 1
Central 8,988 9,879 10 5,684 7,714 36 63 78 15
Northeast 2,024 2,038 1 714 910 27 45 45 0
Southeast 9,645 9,821 2 6,134 8,020 31 64 82 18

Total into Region 22,818 24,787 9 14,265 19,224 35 64 78 14
Northeast Canada 467 2,393 412 309 1,834 494 66 7 11
Midwest 4,584 4,887 7 3,474 4,220 21 76 86 11
Southeast 4,971 5,149 4 4,091 4,431 8 82 86 4

Total into Region 10,022 12,429 24 7,874 10,485 33 79 85 6
Southeast Northeast 100 520 417 63 15 -78 63 60 -3
Southwest 19,801 20,846 5 14,613 16,063 10 74 77 3

Total into Region 19,901 21,366 7 14,676 16,078 10 74 77 3
Southwest Central 1,283 2,114 64 572 1,267 122 68 70 2
Mexico 350 350 0 0 37 -- 0 11 --
Southeast 405 405 0 75 60 -20 79 86 7

Total into Region 2,048 2,869 40 647 1,364 111 69 61 -8
Western Canada 2,421 3,786 56 1,874 3,275 75 77 87 10
Central 365 1,194 227 196 713 264 54 95 41
Southwest 4,340 5,351 23 3,910 2,415 -38 90 45 -45

Total into Region 7,126 10,331 45 5,980 6,403 7 84 62 -22

Total Within Lower 48 States 73,739 84,606 15 49,672 61,655 24 68 75 7

!Usage Rate shown may not equal the average daily flows divided by capacity because in some cases no throughput volumes were reported
for known border crossings. This capacity was not included in the computation of usage rate.

MMcf = Million cubic feet. -- = Not applicable.

Sources: Energy Information Administration (EIA). Pipeline Capacity: EIAGIS-NG Geographic Information System, Natural Gas Pipeline
State Border Capacity Database, as of December 1997. Average Flow: Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply
and Disposition.” Usage Rate: Office of Oil and Gas, derived from Pipeline Capacity and Average Flow.

constraints appear to be limited mainly to production consumption is larger than the growth in total energy use
areas, a fact that is reflected in the number of planned in the United States. The increase has been especially
expansions through 2000 that address this problem. ceatlie in théNortheast market, where natural gas use
grew at an annual rate of 4.9 percent while overall energy
e |arger natural gas share of energy market.On an use increased at a rate of only 1.2 percent (Table 11). The
annual percentage change basis, the increase in natural gas difference is even more dramatic in the Western Region,
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Table 10. Regional Weather and Gas Storage Profile, 1996

Natural Gas Underground Storage

LNG Peaking
Peak-Day Withdrawal Capability (Deliverability) Supplies
Number of Normal Weather
Interstate Heating Ranking From From Percent Percent
Pipelines Degree Among Working Convent- High- Operated Percent LDC
Operating Days  States Gas ional  Deliverability by Operated Owned Peak-Day
in (1960- (1= Capacity Total Storage Storage  Interstate by and  Capacity Support
Region Region 1990) Coldest) (MMcf) (MMcf/d) (percent)  (percent) Pipeline Independents Operated (MMcf)  (MMcf/d)
Central 21 7,061 1 565,894 6,037 97 3 81 3 16 4,921 416
Midwest 17 6,867 2 1,130,475 24,000 99 1 33 6 61 17,722 2,685
Northeast 15 6,029 3 669,842 11,701 98 2 94 0 6 31,765 3,759
Southeast 18 2,946 6 173,717 5,220 53 47 70 13 17 25,044 2,841
Southwest 35 3,096 5 982,532 20,500 59 41 38 29 33 6,588 669
Western 10 4,517 4 244,206 7,120 100 0 0 0 100 6,780 811
U.S. Total -- -- - 3,766,666 74,578 85 15 70 13 17 92,820 11,181

MMcf/d = Million cubic feet per day. LDC = Local distribution company. LNG = Liquefied natural gas. -- Not applicable.

Sources: Normal Heating Degree Days:

LNG Database, as of December 1997.

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, “State Regional,
and National Monthly and Seasonal Heating Degree Days Weighted by Population.” Natural Gas Underground Storage:
Administration (EIA), Form EIA-191, “Underground Gas Storage Report.” Liquefied Natural Gas:

Energy Information
EIAGIS-NG Geographic Information System,

Table 11. Regional Energy Profile Comparison of Annual Average Change, 1990-1995 or 1990-1996
Population Overall Energy Consumption Natural Gas Consumption
Ratio of
1990-96 1990-95 As Percent u.s. 1990-95 Natural Gas
1996 Percent  Quantity u.s. Percent of Total Quantity Ranking Percent Production
Estimated Annual 1995 Ranking Annual Energy 1995 (Natural Gas Annual (1996) to
Region (millions) Change (trillion Btu) 1995 Change Consumed (trillion Btu) Consumption) Change Consumption
Central 20,995 2.1 7,435 6 2.1 24 1,749 6 3.8 1.39
Midwest 48,272 1.2 16,963 3 1.1 25 4,302 2 29 0.08
Northeast 66,421 0.7 18,433 1 1.2 21 3,850 3 49 0.10
Southeast 48,967 2.7 16,497 4 2.2 15 2,415 5 2.9 0.28
Southwest 31,003 29 17,258 2 1.3 39 6,797 1 0.2 2.25
Western 47,835 29 12,836 5 0.3 21 2,642 4 4.0 0.11
U.S. Total 263,493 1.9 89,422 - 1.3 24 21,753 - 3.0 0.88

-- Not applicable.
Sources: Natural Gas Production and Consumption:
and Supplemental Gas Supply and Disposition.” Energy Consumption:
(December 1997). Population:

where natural gas use increased annually by 4.0 percent
while total energy grew by only 0.3 percent. California
experienced a 0.4 percent drop per year in overall energy
production during its economic slowdown of the early
1990s, a drop that brought down the regional average
(Appendix C, Table C2). But as a percentage of total
energy consumption, natural gas still retained its 21-
percent share of the Western regional energy market, the
same as in 1990.

Energy Information Administration (EIA), Form EIA-176, “Annual Report of Natural
EIA, State Energy Data Report, Consumption Estimates 1980-1995
U.S. Department of Commerce, Bureau of the Census.

market fell 2 percentage points between 1990 and 1996,
with the largest decreases occurring in the Western
(6 points) and Northeast (5 points) marketplaces
(Table 12), usually heavy markets for electric power
generation. Actual natural gas consumption by electric
tilities also decrased nationally but only slightly, at an
annual average rate of 0.4 percent during the same
period. The only markets to show a gain itilélectric u
consumption were the Southeast and Midwest regions,
8 and 10 percent per year, respectively. Only in the

e Decrease in natural gas use by electric utilitiesThe
electric utility sector’'s share of the U.S. natural gas
Energy Information Administration
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Table 12. Regional Natural Gas Customer Market Share Changes, 1990-1996
(1996 Volumes Consumed -- Billion Cubic Feet)

Average Annual Change in
1996 Share of the Natural Gas Market Share Change Since 1990 Consumption
(percent) (percentage point) (percent)

Resi- Com- Indus- Electric

Region dential mercial trial Utilities Other Resi- Com- Indus- Electric Resi- Com- Indus- Electric

(Consumption)  (vol.)  (vol.)  (vol) (vol.) (vol.) dential mercial trial Utilites Other dential mercial trial  Utilities Other 1

Central 33 21 30 2 14 0 -1 2 -1 -1 3.5 2.8 4.6 -4.3 2.3
(1,779)  (589)  (362) (540) (41)  (247)

Midwest 40 20 35 2 2 1 -1 0 0 0 3.7 2.3 3.4 10.3 5.4
(4,413)  (1,782) (899) (1,557) (78) 97)

Northeast 35 23 31 8 3 -3 2 6 -5 0 3.3 5.6 8.4 -4.7 6.2
(3,702)  (1,300) (859) (1,131) (300)  (112)

Southeast 20 14 44 16 7 2 0 -3 2 -1 5.8 4.0 3.2 8.3 3.1
(2,377)  (476)  (331) (1,023) (384) (163) a

Southwest 7 5 53 22 14 0 6 -2 -4 1.9 1.4 3.2 -0.1 -3.6
(6,715)  (443)  (307) (3,552) (1,492) (921)

Western 25 15 39 16 5 -2 -2 8 -6 1 0.0 -1.2 5.0 -4.6 9.6
(2,527)  (635) (370) (991)  (405)  (126)

U.S. Total 24 15 41 13 8 1 0 3 -2 -1 3.0 2.8 4.0 -0.4 -0.5

(21,513)  (5,225) (3,128) (8,794) (2,700) (1,666)

YIncludes natural gas used as a vehicle fuel, in pipeline and natural gas plant operations, and in association with production and gathering
facilities.

“Between plus 0.5 percent and minus 0.5 percent.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply and Disposition.”

Southeast Region did the electric utility sector increase cogeneration faBllities, the industrial sector’'s share of
its share of the natural gas market. the natural gas market increased to 33, 29, and
28 percent, respectively (Appendix C, Table C3). The

e Substantial growth in industrial gas consumption, average use per industrial customer increased the most in
especially for electricity cogeneratior?” The industrial the Southwest Region, at an average annual rate of
sector’s use of natural gas increased substantially in 16.0 percent (Table 13). Average industrial consumption
several market¥, principally because of significant per customer in the Western and Northeast regions
growth in electricity cogeneration, which is primarily increased at an annual rate of 8.4 and 9.7 percent,
natural-gas based, and also because of the relatively low respectively, yet the number of industrial customers in
natural gas prices in comparison with other féfels. In the these markets actually fell. The number of industrial
Northeastern States of New Jersey, New York, and consumers increased in the other regions.

Massachusetts, which have a large number of
® Increased deliverability from storage.A major increase
in deliverability from underground storage facilities since
1990 has complemented pipeline expansions in several
markets. Since 1993 alone, daily deliverability from
*Natural gas used in cogeneration facilitiesdtegorized and included in storage increased by 12 percent, with the largest increase
the industrial sector rather than the electric utility seberause cogeneration occurring in the Southwest, most of it high-deliverability

represents electricity generated as a byproduct of industrial/commercial 1 . . . .
processes. storage€’’ This type of storage is used extensively in the

While the number of naturghs industrial customers has declined since
1990 by about 1.0 percent per year, this sector’'s consumption of natural gas
rose by more than 3 percent per year between 1990 and 18@&age usage

per customer rose 5.1 percent per year (Table 13). 7 Moré®@aronutility generating facilities are currently operating in
In 1995, nonutilities (cogenerators) accounted for 13 percent of all the Northeast Region, up about 12 percent since 199%%-hhieW88p

electric power generated in the United States, up from 7 percent in 1990. In New Jersey, 61; and Massachusetts, 68.

1996, 60 percent of cogeaéed power was created by burning natural gas. n SemgyEnéormation Administratior;U.S. Underground Storage of

Derived from Energy Information Administration, Form EIA-867, “Annual Natural Gas in 1997: Existing and Propbisgedral Gas Monthly,

Nonutility Power Producer Report.” DOE/EIA-0130(97)/9) (Washington, DC, September 1997).
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Table 13. Regional Natural Gas Customers, Average Annual Change, 1990-1996

Residential Customers Commercial Firms Industrial Firms Electric Utilities
Annual Change Annual Change Annual Change Annual Change !
(percent) (percent) (percent) (percent)
In In
Number Number
Number In In Number In In Number In In of Al of Gas- InTotal In Gas-
in Number Average in Number Average in Number Average Type Fired Summer  Fired

Region 1996 of Users Use 1996 of Users Use 1996 of Users Use Units  Units Capacity Capacity
Central 5,562,943 1.8 1.5 608,800 1.9 0.8 15,004 1.5 3.2 -1.3 -1.0 -0.5 1.2
Midwest 13,220,238 1.6 2.0 1,113,287 1.6 0.7 65,024 0.8 2.6 -0.6 0.3 0.3 8.0
Northeast 12,829,400 11 2.1 1,154,093 1.8 3.8 50,795 -1.5 9.7 -1.1 0.4 0.1 4.4
Southeast 5,908,364 29 2.7 600,971 2.6 1.3 17,251 1.9 14 0.1 3.2 1.2 4.2
Southwest 6,282,924 1.2 0.6 586,329 2.2 -0.9 15,936 -7.8 11.0 0.1 -0.1 0.5 1.4
Western 11,347,439 1.7 -1.7 641,192 0.9 -2.1 41,837 -3.4 8.4 0.3 0.9 0.1 0.3
U.S. Total 55,151,308 1.6 1.4 4,704,672 1.8 1.0 205,845 -1.0 5.1 -0.5 0.3 0.3 2.5

Includes both primary and secondary generating units.
Source: Natural Gas Usage: Energy Information Administration (EIA), Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply
and Disposition.” Electric Generation Capacity: EIA, Form EIA-860, “Annual Electric Generation Report” (1990-1996).

region not only to support the swing demands of local production of about 2.3 trillion cubic feet accounted for
industrial and electric utility customers but also to approximately 11 percent of the total gas consumed in the
support short-term transportation-balancing needs and Nation. Its exported production represented about 2 percent
provide incremental peaking supply for customers in of the natural gas consumed elsewhere in the country. This
distant markets, such as the Northeast and Midwest. In region had the largest production increase in the Nation

the Northeast market, where open-access interstate between 1990 and 199kier0chltic feet, or 30 percent.

storage deliverability represents 94 percent of all

available, several of the largest proposed pipeline The region is the largest in area and the least populated. The

expansion projects include improved access to existing total volume of gas consumed in the region in 1996,

storage sites and expansion of their deliverability 1.8 billion cubic feet, was also the least consumed in the six

(Table 10). regions. Much of this gas is consumed for space heating, as it
has the second highest percentage of households using natural
gas.

Reglonal Overviews The region’s cold winters, combined with the lowest

L . ) Lo residential prices for natural gas of any region, help make the
The natural gas pipeline capacity profile of each region in the =, .

. . . residential sector a very large consumer of natural gas. The
country has evolved over time to meet its particular

requirements. Each reaion differs in climate. under roundresidential sector accounted for 33 percent of all natural gas
q L 9 S ’ =19 onsumed in the region in 1996 (Table 12). Plentiful supplies
storage capacity, number of pipeline companies, ano'f:

availability of local production. Additionally, the varying fom production and storage sites within the region and

. . . . adequate capacity on local transmission and distribution lines
demographics of eadiegion dictate different patterns of gas . .
X ensure that peak demands of residential customers are met
use and potential for growth.

during the winter.

. The industrial sector is also a large consumer of natural gas
Central Reglonal Market (30 percent), while natural gas use for electric power
generation in the region constitutes only 2 percent of natural
The Central Region produces more gas than it consumes anghs usage, one of the lowest rates among the six regions.
therefore is a net eXporter of natural 6&5. Its 1996 natural Ja8ecause it is a major producer of natural gas, almost
14 percent of gas consumption in the region in 1996 was

2still, 4 of the 10 States in the region, lowa, Missouri, Nebraska, and
South Dakota, are almosttally dependent on the interstate pipeline network s See, Energy Information Administi#ttaoral Gas Annual 1996
for their supplies of natural gas (Appendix C, Table C2). DOE/EIA-0131 (Washington, DC, September 1997) and previous editions.
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devoted to natural gas production and transportation-related 10.3 Bcf on their individual system peak days at

activities (Table 12). 1,742 delivery and/or pipeline interconnect points. In
addition, a number of intrastate pipeline companies provide
Although it is not as highly populated as the other regions, the deliveries and/arrinegtions with the interstate system
Central Region has several large metropolitan mankeiish to support local market§. The largest service commitments
are major customers of the interstate pipeline network. To of the interstate pipeline companies are for deliveries to other
name the largest: Denver, Colorado; Salt Lake City, Utah; interstate pipelines within the region rather than to LDCs. For
Kansas City, Kansas and Missouri; and St. Louis, Missouri. instance, Northern Border Pipeline Company delivers more
Large underground natural gas storage facilities are located in than two-thirds of its shipped volumes to other interstate
proximity to these areas The local distribution companies pipeline companies, while the rest is delivered to small
(LDCs) serving these markets account for about 16 percent of customers in the region.
the total storage deliverability in the region (Table 10). LNG
peaking supplies are found only in lowa and Nebraska, two Of the regional interstate pipeline companies, the largest
States with limited underground storage capacity and no local State-to-State ca@2tynidlion cubic feet per day on
production capabilities (Appendix C, Table C1). Williams Natural Gas Company's line from Kansas to
Missouri (Appendix A, Table Al). However, the average
Entering/Exiting Capacity usage rate on this and similar service lines in the area is low,

primarily because of the seasonal nature of the service; low

In 1996, approximately 12.8 billion cubic feet (Bcf) per day summertime flows tend to offset the high winter flows. In
of pipeline capacity entered the Central Region (Figure 14)1996, for instance, capacity utilization on Williams’ linem

8 percent above the 1990 level (Table 9). Only aboutKansas to Missouri was only 27 percent. Of all the interstate
10 percent of that capacity was destined for markets withinPipeline companies serving the region, Northern Natural Gas
the region. Twelve pipeline systems enter the region from th&ompany has the largest State-to-State pipeline capacity,
south and east, while four enter from the north carrying2.1 Bcf per day from Kansas to Nebraska.

Canadian supplies (Appendix A, Figure Al). The average

utilization rates for pipelines transporting Canadian gas tend<ansas Power & Light Company is the largest LDC in the
to be higher than those carrying domestic supply, 99 percenfiegion and the 13th largest LDC, in terms of sales, in the
versus about 60 percent from the Southwest and 94 percefdnited States. It serves primarily the Kansas City, Missouri,
from the Midwest (Table 9). Nevertheless, because of arArea and has demands on interstate pipeline capacity of up to
increase in regional production and in natural gas demand if-5 Bcf per day, mostly supplied by Williams Natural Gas
both the Midwest and Central regions during the past 5 yearscompany. Kansas Power & Light also accounts for two-thirds
capacity usage on lines transporting domestic supply from th@f the reserved capacity on the interstate system in Kansas
south and east also increased substantially, abou@nd one-third of the total in Missouri.

10 percentage points since 1990. Another factor in the

increased pipeline usage rates has been the more efficient udemajor LDC in the western part of this region is Mountain

of capacity during off-peak periods via the capacity releaseFuel Supply Company, which serves the Salt Lake City area
market. and accounts for 99 percent of the total shipments on

interstate natural gas pipelines operating in Utah. Questar

Most of the capacity exiting the region (52 percent) flows to Pipeline Company, an affiliate, supplies the needs of this
lllinois in the Midwest Region, with the pipeline systems distribution company. The Public Service Company of
involved operating at average utilization rates of 83 percenfColorado is the major distributor of gas in Colorado, with

in 1996 (Appendix A, Table Al). Since 1993, Central Region more single-State end-use customers than any other company
supplies have also flowed into the Western Region to servén the region. Colorado Interstate Gas Company provides
markets in California and Nevada, with the pipelines servingnearly all of the gas to this LDC.

these markets operating at average utilization rates of nearly

95 percent. Storage Deliverability

Deliverability Within the Region Underground natural gas storage in the Central Region is
notable for several reasons. First, most of the storage facilities

Eight of the interstate pipeline companies traversing theare used to store excess production rather than to serve as a

Central Region also have major service commitments withinSUPPly source for local markets. Second, the region has the

the region (Figure 14), accounting for 80 percent of their

peak-day deliveries. In 1996, these pipeline systems operated

at an average utilization rate of about 80 percent, dellvermghat “Energy InformatiorAdministration, Form EIA-176, “Annual Report of

ural and Supplemental Gas Supply and Disposition.”
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Figure 14. Interstate Natural Gas Capacity Summary for the Central Region, 1996
(Volumes in Million Cubic Feet per Day)

Cflr;gga Estimated Total Throughput Capacity
1 Entering: 12,824
~— ‘ 1,563 Leaving: 13,253

ID

268
North Dakota

Montana

Western o3 1,655
Region 250 127 - South Dakota -
- Wyoming Wi
« 1,194 Ny tees 620 o Tl Y e « 2,354

1,615

597 ,62 ;
i Nebraska M'dWeSt
Region
540
Colorado 9,879 »
1,270 695
! I
| —
I'NM KY

276
2,114 200 5,272 'AR 5814 7 TN

Southwest
‘ Region

8,609

Principal Interstate Natural Gas Pipeline Companies Operating in the Central Region

1

Regional Service Level Systemwide Utilization Rates %
Primary/ Percent of Number  Number
Regional Secondary System of of
Supply System Peak-day Delivery Intercon- 12-Month Peak Summer
Pipeline Name Source(s) Configuration 2 Deliveries ° Points nects Average 4 Day bffpeak
Regional Pipelines
Colorado Interstate Gas Co CE, SW Trunk/Grid 94 120 17 82 104 76
KN Interstate Gas Co CE, SW Trunk/Grid 80 381 13 79 91 69
Mississippi River Transmission Corp. Sw Trunk/Grid 16 21 0 85 92 59
Northern Border Pipeline Co Canada Trunk 90 12 3 98 105 96
Northern Natural Gas Co Sw Trunk/Grid 41 219 3 92 107 80
Questar Pipeline Co CE Grid/Trunk 100 29 13 79 81 62
Trailblazer Pipeline Co CE Trunk 100 3 3 97 132 89
Williams Natural Gas Co SW, CE Grid 96 811 16 75 82 42
Williston Basin Interstate PL Co CE Grid/Trunk 100 271 4 83 98 40
Wyoming Interstate Gas Co CE Trunk 100 0 3 93 107 86
Supplemental Pipeline Service
ANR Pipeline Co Sw Trunk/Grid 1 69 2 70 100 66
Kern River Gas Transmission Co CE Trunk 1 9 0 98 109 96
Natural Gas Pipeline Co of America CE, SW Trunk/Grid 7 74 13 84 96 80
Noram Gas Transmission Co Sw Grid/Trunk 1 3 1 56 86 61
Northwest Pipeline Co Canada Trunk/Grid 34 46 9 90 94 54
Panhandle Eastern Pipeline Co Sw Trunk 11 41 4 78 98 58
Texas Eastern Transmission Co Sw Trunk 1 10 0 84 109 49
Viking Gas Transmission Co Canada Trunk 3 3 0 85 105 82

1Usage rates are based upon capacity and transportation volumes for the whole system and do not represent regional service only.

"Trunk” systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many interconnections and

delivery points that operate in and serve major market areas. Some systems are a combination of the two.
Represents the percent of total pipeline system volume delivered within the region on the system peak-day occurring in the 1996-97 heating year.
4Represents total system capacity divided by the total annual volumes (divided by 366 days) delivered in 1996 as reported in FERC Form 2.
Represents total system capacity divided by the single peak-day volumes delivered in the 1996-97 heating year as reported in FERC Form 2.

6Represents a summer (nonheating season) usage level, using the sum of volumes delivered during the nonshoulder months of May through September (based on

FERC Form 11 gas delivery data for 1995) divided by 153 days. April and October are considered to be months that “shoulder” the heating season of November-March.

Sources: Capacity: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram” and Annual Capacity Report (18 CFR §284.12);

Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity, as of December 1997. Delivery and
Transport Volumes:  Federal Energy Regulatory Commission, FERC Form 11, “Natural Gas Pipeline Company Monthly Statement” and FERC Form 2, “Annual Report
of Major Natural Gas Companies.”
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Nation's largest storage site, the Baker/Cedar Creek Field in In all States in the region, the number of residential and

Montana, with a working gas capacity of 164 Bcf. However, commercial customers increased, whereas in three States the
the total regional working gas storage capacity number of industrial customers dropped by more than
(approximately 566 Bcf) is only 15 percent of the U.S. total 6 percent per year (Appendix C, Table C4). Yet, the average
(Table 10), while daily deliverability from storage is only use by industrial customers increased at an annual rate of
6 Bcf per day, or 8 percent of the U.S. total. 3.2 percent and total use increased at an annual rate of
4.6 percent (Table 12). Reflecting this, the industrial sector’s
Storage facilities in Kansas provide a major service to the share of the regional market increased from 28 percent in
interstate pipeline systems that move natural gas to the 1990 to 30 percent in 1996.
Midwest Region, but they are also integral to regional require-
ments. For example, about 35 percent of the State's working Natural gas use still remains only a very small percentage of
gas storage capacity of approximately 109 Bcf is owned and the total energy used for electricity generation. While the
operated by Williams Natural Gas Company, which is installation of gas-fired generating capacity at utilities within
primarily a regional pipeline system. About 96 percent of the the region increased at an annual rate of 1.2 percent during

State's storage capacity is available to customers and shippers the first pareoatie iishare of the natural gas market
on other interstate trunklines, while the remaining 4 percent fell 1 percentage point and actual consumption fell by

is devoted to local distribution and production field service 4.3 percent per year (Table 12). One reason is that utilities in
(Appendix C, Table C1). About 41 percent of the daily peak- this region depend primarily on coal, which is generally
day storage deliverability in the State, or 960 million cubic available at a relatively low cost. However, local environ-
feet per day, is available to the two interstate pipeline mental needs, linked with technological constraints, could
companies traversing the region, Northern Natural Gas and have an impact on future development planning. Montana,
Panhandle Eastern Pipe Line Company. North Dakota, and Utah have some of the major coal basins

in the United States.
Storage facilities in the rest of the region serve primarily as

seasonal supply sources for local markets. Storage fields in Although the industrial sector has gained a larger share of
Utah provide service to shippers using the Questar Pipeline overall natural gas use in the region, the residential sector still
system as well as to the Salt Lake City area. The storage fields represents the major share of gas use. The overall growth o
in Colorado and portions of Wyoming serve the Denver area natural gas consumption in the region, about 3.8 percent
through the Colorado Interstate Gas Company system. nnuadly from1990 through 1995, along with the growth in

regional pipeline average utilizatioates, from 57 percent in
End-Use Consumption 1990 to 70 percent in 1996 (Table 9), would seem to indicate

the need for some expansion in the near future. There are

Within the region, natural gas has gained a slightly largersigns that some actions are already being taken in this regard.
share of the energy marketplace since 1990, rising
1 percentage point to 24 percent (Table 11). ConsumptiofRecent and Proposed Expansions
increased at an annual rate of 3.8 percent from 1990 through
1996, while total energy production rose at a 2.1 percent rate. In 1997, eight pipeline expansion projects were completed in
In every State in the region, natural gas experienced a growth the Central Region, the largest of which was the new Pony
in market share, with North and South Dakota and Utah Express line owned and operated by KN Interstate Pipeline
having the largest increaSe. In each of these States, access to Company (Appendix B, Table B1). The new line runs from
greater local production was a major contributing factor. southern Wyoming to the Kansas City, Missouri, area and
Also, the ratio of State production to consumption at helps alleviate some of the capacity restraint problems
least doubled in each State compared with that in 1990 experienced by Rocky Mountain producers in recent years.
(Appendix C, Table C2). Greater consumption of local Also completed were the Trailblazer system expansion and
supplies was supported in part by low prifes brought on by several area expansions by Colorado Interstate Pipeline
an inability byproducers to ship their gas elsewhere because Company that addressed the same constraint problems and
of capacity limitations on several of the longhaul trunklines expanded the flow of area gas toward the Midwest.
exiting the region.
While completion of these projects helped resolve some
production-side demands for capacity, consumer demands in

"Energy Information AdministrationCapacity and Service on the  the area have spurred several additional expansion proposals

Interstate Natural Gas Pipeline System, 1990: Profiles and Analyses (Appendix B, Table B2). Growth in the Denver, Colorado,

DOE/EIA-0556 (Washington, DC, June 1992), Table 16, p. 47. l f . h d simil
Energy Information AdministrationNatural Gas 1996: Issues and metropolitan area, for instance, has generated similar

Trends DOE/EIA-0560(96) (Washington, DC, December 1996), Chapter 5. Proposals from two of the area’s largest systems: KN
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Interstate Pipeline Company and Public Service Company of pipelines (Crossroads and Bluewater) were constructed in the

Colorado. The proposals call for developing new lines and region (Figure 10, Chapter 3), and a number of expansion
expanding old ones to bring expanding northern Wyoming projects were completed. The primary expansions included

gas production to the Denver area. The principal question is additions to the Great Lakes Transmission System (a 41-
whether both projects, as currently designed, will be percent increase in capacity), the Northern Border Pipeline

competitive and nonduplicative enough to be built. (36 percent), and ANR Pipeline Company (18 percent in

Michigan and Indiana).

Midwestern Regional Market Regional peak-day deliveries by the interstate pipelines on
behalf of shippers approximated 19.8 Bcf per day during the

The Midwest Region is the Nation's second largest market fo-996-97 heating season, which is : equi\_/alent to about
natural gas and is served by an extensive regional pipelin80 Percent of the capacity into the region (Figure 15). When
network (Table 11). The region is weather-sensitive, with CO|d_olellver|es to other mterconn_ectlng _mterstate pipelines are
winters and moderate summers. Minnesota and Wisconsin af@cluded, the peak-day total is equivalent to 99 percent of
among the coldest States in the Nation, while the other fouf@Pacity. Although some demand is satisfied through
States in the region are colder than the national averagitraregional production and deliveries, the vast majority of
(Table 10). The region also has a number of major populatioﬂatural gas service in the region is dependent on the interstate
centers and is the third largest of the six regions in populationSYStem-

The large number of residential space-heating customerdn 1996, utilization of total capacity entering the reg_ion was
combined with the cold winters, result in large residential 8 percent (Table 9), the second highest of the gas-importing
requirements for natural gas. Yet, the region’s geographid€9ions. This is a dramatic change from 1990, when the
position between the Central and Northeast regions haltilization rate was the second lowest. Natural Gas Pipeline
resulted in a significant portion of the region’s pipeline COmMpPany of America has about 14 percent of the total

system capabilities being reserved for deliveries beyond itdhroughput capacity into the Midwest, primarily with
borders. connections into Illinois (Appendix A, Table A2). Other

major players are: Texas Eastern Transmission Corporation
The region’s two northernmost States, Wisconsin and"ith 10 percent, and ANR Pipeline Company and Trunkline
Minnesota, as well as portions of Michigan, are served byPiPeline Company with 8 percent each. Texas Eastern
pipelines importing Canadian supplies, while the southern! f@nsmission Corporation moves most of its gas through to
portion of the region is served primarily by major trunklines markets in the Northeast. On the other han_d, almost all of the
coming from the Southwest. Regional production, principally ontract commitments of the other companies represent com-
from Ohio and Michigan, provides a little more than 8 percentMitments for deliveries within the Midwest market only.

of the gas consumed in the region (Table 11). o ) )
On pipelines entering the region from Canada, the average

The Midwest Region also has the largest amount ofdaily utilizg_tion_ rate in 199_6 was 8&_') percent (Table 9).
undergound storage capacity and daily deliverability from Aver_age_utlllza_tlor_w Ievel_s on lines ent_erlng from the Southeast
storage of any region, more than 30 percent each of the U.Skegion (into llinais, Indiana, and Ohio) and from the Central
total. Regional LDCs control about 61 percent of daily Region (into Minnesota and lIllinois) were somewhat lower:

deliverability, more than any region but the Western. 82 percent and 78 percent, respectively. Many of the pipelines
with the highest utilization rates into the Midwest from the

Southeast Region are heavily involved in transporting gas to
the Northeast Region or to storage sites during the nonheating
geason and for meeting system-load balancing need.

Entering/Exiting Capacity

Today 18 interstate pipeline companies have the capacity t
move 24.8 Bcf of gas into the Midwest per day (Appendix A, . . oy .
Table A2). The total capacity of the interstate pipeline Deliverability Within the Region
companies entering the region is more than for any other ) o ) )
region. Of that amount, 35 percent enters through lllinois, Nine ©f the interstate pipeline companies entering the
26 percent through Ohio, 23 percent through Minnesota, and/idwest terminate and deliver most of their gas for shippers
the remainder through Indiana (Figure 15). within the region (Figure 15). For instance, ANR Pipeline
Company operates in all States in the region except
Capacity additions into the Midwest Region from 1991 Minnesota and can import 2.0 Bcf per day into the region. In

through 1996 totaled 2.0 Bcf per day, an increase of 9 percert996, it had a systemwide average flow rate of about
over 1990 levels (Table 9). Two new major interstate /0 percent. Butthe largest regional pipeline is Natural Gas

Energy Information Administration
60 Deliverability on the Interstate Natural Gas Pipeline System



Figure 15. Interstate Natural Gas Capacity Summary for the Midwest Region, 1996
(Volumes in Million Cubic Feet per Day)
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Principal Interstate Natural Gas Pipeline Companies Operating in the Midwest Region

Regional Service Level Systemwide Utilization Rates )
Primary/ Percent of Number  Number
Regional Secondary System of of
Principal Market Region / Supply System Peak-day Delivery Intercon- 12-Month Peak Summer
Pipeline Name Source(s) Configuration 2 Deliveries 3 Points nects Average 4 Day bffpeak
Regional Pipelines
ANR Pipeline Co SW Trunk 79 259 10 70 100 66
Crossroads Pipeline Co Sw Trunk 100 NA 1 NA NA NA
Great Lakes Gas Transmission Co Canada Trunk 100 206 14 94 132 59
Midwestern Gas Transmissions Co Sw Trunk 94 18 6 89 104 80
Natural Gas Pipeline Co of America SW Trunk 75 165 4 84 96 80
Panhandle Eastern Pipeline Co Sw Trunk 88 67 3 78 98 58
Texas Gas Transmission Corp SW Trunk 28 103 5 79 111 58
Trunkline Gas Co Sw Trunk 67 53 6 74 90 66
Viking Gas Transmission Co Canada Trunk 97 39 4 94 105 82
Supplemental Pipeline Service
Columbia Gas Transmission Corp SW, NE Grid 38 121 1 73 98 26
CNG Transmission Corp SW, NE Grid 13 15 0 80 92 25
Mississippi River Transmission Co SW Trunk 39 13 0 85 92 59
Northern Natural Gas Co SW, Canada Trunk/Grid 56 129 2 92 107 80
Tennessee Gas Pipeline Co SW Trunk 4 6 7 90 111 70
Texas Eastern Transmission Co Sw Trunk 1 50 12 84 109 49

lUsage rates are based upon capacity and transportation volumes for the whole system and do not represent regional service only.

2 Trunk” systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many interconnections and
delivery points that operate in and serve major market areas. Some systems are a combination of the two.

3Represents the percent of total pipeline system volume delivered within the region on the system peak-day occurring in the 1996-97 heating year.

Represents total system capacity divided by the total annual volumes (divided by 366 days) delivered in 1996 as reported in FERC Form 2.

5Represents total system capacity divided by the single peak-day volumes delivered in the 1996-97 heating year as reported in FERC Form 2.

Represents a summer (nonheating season) usage level, using the sum of volumes delivered during the nonshoulder months of May through September (based on
FERC Form 11 gas delivery data for 1995) divided by 153 days. April and October are considered to be months that “shoulder” the heating season of November-March.

NA = Not available.

Sources: Capacity: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram” and Annual Capacity Report (18 CFR §284.12);
Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity, as of December 1997. Delivery and
Transport Volumes:  Federal Energy Regulatory Commission, FERC Form 11, “Natural Gas Pipeline Company Monthly Statement” and FERC Form 2, “Annual Report
of Major Natural Gas Companies.”
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Pipeline Company of America, with 3.3 Bcf per day. In 1996, Michigan and lllinois have the largest number of gas storage

its average daily usage rate within the region was 84 percent. facilities in the region. Their combined working gas storage
However, Natural Gas Pipeline Company of America is capacity in 1996 was approximately 0.9 trillion cubic feet, or
second to ANR Pipeline in the amount of regional peak 78 percent of the total regional storage capacity (Appendix C,
deliveries (almost all in lllinois). Table C1). This represents a peak-day deliverability rate of

18 Bcf, or 77 percent of the area's capability. In lllinois,
Those pipeline systems involved in extensive trade with 71 percent of the daily deliverability from storage is held by

Canada had some of the highest systemwide average flow three large LDCs: Northern lllinois Gas Company, lllinois

rates in the region (Appendix A, Table A2). In 1996, the Power Company, and Central lllinois Public Service

average flow rates for both the Great Lakes Gas Transmission Company. Northern lllinois Gas Company also uses part of its

and the Viking Transmission pipelines were 94 percent. working gas storage (the excess) to support shippers using its
Chicago market center.

In contrast to utilization rates on lines entering the region or

moving gas to the Northeast, intraregional utilization rates Great Lakes Gas Transmission and ANR Pipeline companies
averaged only 53 percent in 1996. This is the combined use Michigan storage facilities extensively to support their
average utilization of all flows from one State within the shippers needs. In the first case, the Great Lakes system
region to another. This statistic, combined with the generally transports most of its volumes eventually to markets in
low systemwide flow rates for the pipelines serving the Ontario, Canada, but uses Michigan storage sites to store
Midwest in 1990, seems to indicate that most pipeline supplies shipped for Canadian customers during the
companies have sufficient throughput capacity to summer for redelivery during winter peak periods. ANR
accommodate any additional demand for natural gas in the provides essentially the same service but for domestic
near term. shippers who need to supply customers throughout the
Midwest during peak periods. These activities help maintain
A relatively few large shippers account for the bulk of the gas high load factors on these systems during the summer months.
delivered by interstate pipeline companies within the region.
In Illinois and Ohio, the demands of the two largest LDCs Because of the region’s relatively cold and volatile weather,
represent 47 and 55 percent, respectively, of the total LDCs in this market also have come to rely on LNG peaking
interstate system volumes delivered in each State and the facilities to supplement or substitute for unavailable local
equivalent of 25 and 30 percent, respectively, of the totalundeground storage capacity. The Midwest is the third
capacity entering those Stafés. largest source of LNG storage, with about 18 Bcf of storage

capacity and 2.7 Bcf of peak-day deliverability.
In Illinois and Indiana, the largest LDCs each interconnect
with at least three major pipeline systems, providing End-Use Consumption
flexibility in their purchase and transportation strategies. On
the other hand, in Minnesota, the major LDCs acquire gagyatural gas usage accounts for about 25 percent of overall
from only one interstate pipeline company, Northern Naturalenergy consumption in the Midwest, which is second only to

Gas. the 39 percent level in the Southwest Region, the major U.S.
) N production area (Table 11). Since 1990, the natural gas share
Storage Deliverability in the region increased by 1 percent. The levels in the

individual States of the region range from 21 percent to as
The Midwest has the highest level of working gas storage high as 31 percent of overall consumption (Appendix C,
capacity of any region, 1.1 trillion cubic feet (Table 10). Table C2).
During the 1996-97 heating season, storage withdrawals in
this region averaged 2.0 Bcf per day, with much greater levels Natural gas consumption in the region increased at an annual
on peak days (approximately 3.8 B&Y). rate of 2.9 percent from 1990 through 1995. All customer
sectors showed an increase, but a major contributor to this
gain has been the growth in the use of natural gas by electric
utilities within the region (Table 12). Although electric
utilities account for only 2 percent of regional natural gas
"Derived from data reported to the Energy Informaidministration on consumption, the amount of electric generating capacity fired
Form EIA-176, “Annual Report of Natural andfflemental Gas Supply and by natural gas grew at an annual rate of 8 percent, while the

Disposition,” and the EIAGIS-NG Geographic Information System, Natural . S
Gas Pipeline State Border Capacity, as of December 1997, number of gas-fired units increased at an annual rate of

Energy Information Administration, Form EIA-191, “Monthly ~0-3 percent during the period (Table 13).
Underground Gas Storage Report.”
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Although the region's population base grew by only 3 percen\\|ortheast Regional Market
during the 1980s (the smallest increase of the six regions) and

1.2 percent annually in the early 1990s (Table 11), residentiayhe Northeast consumes more energy than any other region,
consumption of natural gas in the region increased at aRithough only 21 percent (up 3 percent sib8e0) is in the

annual rate of 3.7 percent betwed®90 and 1996. This 4 of natural gas (Table 11). It is the most heavily and
growth was second only to the increase in this sector in th%ensely populated of the six regions. At one time, the

Southeast Region (Table 12). The cold winters in the Midwesiortheast was a major source of natural gas and, as a result,
account for the residential sector using 40 percent of the, 5ge distribution network of pipelines has been in place for
natural gas delivered to the region each year (perdentage  any years. Similarly, the region has considerable access to
point since 1990). The number of residential customers in th%nderground storage since gas storage fields were first

region increased during the period as did the average use Pggyeloped and used commercially in the area. Still, the New
customer (Table 13). England States have only truly had access to natural gas

. L supplies since the 1950s.
Industrial sector consumption increased at a 3.4 percent

annual rate as well, although its share of the regional naturat,q region has large swings in gas demand because of
gas market fell slightly (Table 12). There had been som€yeather. Overall, it is the third coldest of the regions

speculation that industrial gas demand in the Midwest woulqgpje 10), with some of the coldest States in the Nation at its
decrease because of a trend toward greater service industiy ihern limits. Withdrawals from storage are necessary to

development, displacing heavy industries that tend 10 b&neet peak demand, as total capacity entering the region plus

greater users of natural gas, but the average use per industr'@gionaﬂ gas production are only about two-thirds of the
customer actually increased at an annual rate of 2.6 perceqtegion.s peak demand.
The number of industrial customers grew slightly during the

period. Residential and commercial natural gas consumption (mostly

. space-heating demand) accounts for the largest share of the
Recent market patterns suggest that natural gas demand in thgsional natural gas market although the industrial and

Midwest will continue to increase into the next century but gjecric utility sectors also represent large users of natural gas,
prol_)ably at a slower rat_e than demand growth in some of theith 31 and 8 percent, respectively (Table 12). The major
regions. Although major plans are underway t0 INCréasénarkets in the region are the metropolitan areas of Boston,
deliverability to the Chicago market area, it is likely that \j5ssachusetts: New York City; Philadelphia/Trenton;
much of that capacity will be forwarded to the Northeast.  gatimore/Washington; Richmond, Virginiand the corridor

. from Erie, Pennsylvania, to Buffalo, New York.
Recent and Proposed Expansions

. , o _ _ Entering/Exiting Capacity
Three pipeline expansion projects into the Midwest Region

were completed during 1997, providing 441 million cubic feet 44y the interstate pipeline companies serving the Northeast
per day of additional interstate service (Appendix B). Only hove access to supplies from all major domestic

one of these projects, the ANR Michigan Leg expansion,qas nroducing areas and from Canada. The two main flows of
affected the major Chicago market. The other two providegaq int the region are from the Southeast into Virginia and
additional service to growing markets in Wisconsin and \yest virginia, and from the Midwest into West Virginia and
Minnesota. Pennsylvania (Figure 16). Much of this capacity moves within
o . . . . the region toward New York City and Boston. In 1996, the
Several large new pipelines and major expansion projects intq +arstate pipeline system had the capacity to move

the region have been proposed, primarily to transportynnroximately 5 Bef per day along routes coming out of both
Canadian natural gas from expanding production fields ine soytheast and Midwest regions. In addition, limited
Alberta and British Columbia to the Chicago area. What iSgmounts of liquefied natural gas (LNG) is imported into

noteworthy about this effort is that the ultimate market for \;5ssachusetts from the Middle East.
much of this new capacity will be beyond the region, in

ea;tern Canada and the U.S. Northea_ls.t. Indeed, if thesf':'ransportation capacity into the Northeast increased by more
projects were targeted only toward gaining market shargnan 2 4 Bef per day (24 percent) between 1990 and 1996
within the Midwest Region, an excess of capacity would (rapje 9) second only to the increase in the Western Region.
develop over the next several years. Planned capacCitfyost of this new capacity provided greater access to
expansion from the Southwest, which remains the 'argesbanadian supplies. Some of the larger projects included

source of Midwest market gas supply, is minimal. completion of the Empire Pipeline (0.5 Bcf per day), which
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Figure 16. Interstate Natural Gas Capacity Summary for the Northeast Region, 1996
(Volumes in Million Cubic Feet per Day)
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Principal Interstate Natural Gas Pipeline Companies Operating in the Northeast Region

Regional Service Level Systemwide Utilization Rates Lop
Primary/ Percent of Number  Number
Regional Secondary System of of
Principal Market Region / Supply System Peak-day Delivery Intercon- 12-Month Peak Summer
Pipeline Name Source(s) Configuration 2 Deliveries ® Points nects Average 4 Day ?)ffpeak 6
Regional Pipelines
Algonquin Gas Transmission Co SwW Trunk/Grid 100 97 5 72 89 45
CNG Transmission Corp SW, NE Grid 87 110 25 80 92 25
Columbia Gas Transmission Co SW, NE Grid 51 293 16 73 98 26
Eastern Shore Natural Gas Co sSw Grid/Trunk 100 NA NA NA NA NA
Equitrans Inc SW, NE Grid 100 132 10 70 78 23
Granite State Gas Transmission Co Canada Grid/Trunk 100 NA NA NA NA NA
Iroquois Gas Transmission Co Canada Trunk 100 10 4 102 122 99
National Fuel Gas Supply Corp SW, Canada Grid/Trunk 100 98 3 75 92 29
Tennessee Gas Pipeline Co SW, Canada Trunk 55 116 51 90 111 70
Texas Eastern Transmission Corp sSw Trunk 88 69 18 84 109 49
Transcontinental Gas Pipeline Co SwW Trunk 69 124 10 83 99 81
Vermont Gas Systems Inc Canada Trunk 100 NA NA NA NA NA
Supplemental Pipeline Service
East Tennessee Natural Gas Co SwW Trunk/Grid 8 25 0 84 88 37

lUsage rates are based upon capacity and transportation volumes for the whole system and do not represent regional service only.

2 Trunk’ systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many interconnections and
delivery points that operate in and serve major market areas. Some systems are a combination of the two.

3Represents the percent of total pipeline system volume delivered within the region on the system peak-day occurring in the 1996-97 heating year.

4R(—:‘presents total system capacity divided by the total annual volumes (divided by 366 days) delivered in 1996 as reported in FERC Form 2.

5Represents total system capacity divided by the single peak-day volumes delivered in the 1996-97 heating year as reported in FERC Form 2.

6Repres,ents a summer (nonheating season) usage level, using the sum of volumes delivered during the nonshoulder months of May through September (based on
FERC Form 11 gas delivery data for 1995) divided by 153 days. April and October are considered to be months that “shoulder” the heating season of November-March.

NA = Not available.

Sources: Capacity: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram” and Annual Capacity Report (18 CFR §284.12);
Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity, as of December 1997. Delivery and
Transport Volumes:  Federal Energy Regulatory Commission, FERC Form 11, “Natural Gas Pipeline Company Monthly Statement” and FERC Form 2, “Annual Report
of Major Natural Gas Companies.”
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is an intrastate affiliated with ANR Pipeline Company, the itamg each company has access to numeunderground
Iroquois Pipeline (0.9 Bcf per day), and Tennessee Gas stordgesaallowing their shipper/ctismers to develop
Pipeline Company’s expansion of its Niagara import facilities inventories of seasonal gas supplies for winter use.
(by 0.5 Bcf per day).

Both companies are also the major suppliers of some of the
In addition, several interstate pipelines serving the region largest LDCs in the region, many of which are affiliates. From
were significantly expanded. The largest expansion was on 1990 through 1996, Columbia added between 150 to
the Texas Eastern Pipeline system (0.5 Bcf per day) serving 200 MMcf per day of capacity and CNG added about
Pennsylvania, New York, and New Jersey, as well as southern 100 MMcf to their systems. The primary expansion
New England through service to its affiliate, Algonquin Gas motivation in these two cases was to attract additional
Transmission Company (which itself added about 122 millioncustomers and improve overall service in the region.
cubic feet (MMcf) per day of capacity). Transcontinental Gas
Pipeline Company, a major supplier to the region, Utilization rates tendntadde lower on the more disperse,
added approximately 165 MMcf per day in the grid-type pipeline systems, such as CNG and Columbia Gas
Pennsylvania/New York area to improve its local capaslit ~ Transmission. Grid systems function as distribution
Its larger contribution to regional service, however, was a companies to the LDCs as well as transmission companies.

major expansion in the Virginia/North Carolina area where The capacity to supply gas in one portion of the grid depends
more than 420 MMcf per day was added (1993). The latterupon how much is being supplied out of the system by other
project coincided with improvements along much of the portions of the grid. Both CNG and Columbia Gas
Transco system extending from Louisiana to Virginia. Transmission have multiple lines crossing the State borders

within the region, allowing gas to flow in both directions at
About three-quarters of the capacity into the region is the same time. The only high average-day utilization rate on

supplied somewhat equally by three trunkline systems: Columbia Gas Transmission's system is at the Kentucky
Transcontinental Gas Pipe Line Corporation, Texas Eastern border, where it receives Gulf-of-Mexico gas from its major
Transmission Corporation, and Tennessee Gas Pipeline trunkline transporter, Columbia Gulf Transmission Company.
Company. In 1996, the utilization rates on these pipeline CNG Transmission's lines serving the region, however, are
systems as they entered the region averaged 80 percent. part of the grid and operated at an average utilization rate o

Tennessee Gas Pipeline had the highest utilization about 31 percent in 1996.
(90 percent) and the highest actual volume (2.8 Bcf per day)

into the region (Appendix A, Table A3). The flow of gas out of the region is almost exclusively to the
Midwest (although some lines have bidirectional service) over
Deliverability Within the Region the many lines that were built around the turn of the century

to move local production. West Virginia, western

Almost all of the interstate pipelines entering or operatingPennsylvania, and southwestern New York were once the
within the Northeast Region terminate there; all have major’€gion’s and the Nation’s largest producing areas and,
delivery commitments in the region (Figure 16). The largestconsequently, have many local gathering, distribution, and
systems target the New York City area as their primarystorage interconnections. These areas also have many
market. The States of Pennsylvania and New York are the ke&nterconnections with operations in Ohio, which is the reason
transit points for gas deliveries within the region. Thesefor the 2.0 Bcf per day of capacity exiting the region to the
States, along with West Virginia, have the largest Midwest.

underground storage capacity in the region (Appendix C,

Table C1), as well as some of the largest entering and exiting? addition to the interstate pipeline companies that bring gas
capacities and annual flow rates (Appendix A, Table A3)_int0 the region from the Midwest and Southeast, several
More pipeline capacity exits these States than enterssmaller interstate pipeline companies operate totally within

reflecting their major storage capability as a seasonal supplihe region (Figure 16). Foremost among these is Algonquin
source for the States north and east. Gas Transmission Company, which has the capacity to move

1.2 Bcf per day from New Jersey into New York
The largest major regional pipeline companies, CNG (Appendix A, Table A3). During the 1996-97 heating season,
Transmission and Columbia Gas Transmission, have ameak-day deliveries for its entire system totaled about
extensive infrastructure and network of local delivery points 1.5 million cubic feet. Algonquin, with 1,056 miles of trunk
and pipeline interconnections. They also have a number ofransmission lines, distributes the gas received in New Jersey
receipt points, where they bring in local production sources td© New York, Connecticut, Rhode Island, and Massachusetts.
augment supplies from the Southwest and Canada. In
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The remaining small interstate pipeline companies averaged annual growth in natural gas demand in the region grew at a

only 32 MMcf per day of interstate transmission in 1996. faster rate than the growth in overall energy use, 4.9 percent
versus 1.2 percent (Table 11). This average annual growth in
Storage Deliverability natural gas demand, as well as the spread between natural gas

and overall energy use, was among the highest of the six

Many of the depleted gas fields in New York, Pennsylvania,€gions examined.

and West Virginia are now used for storage, which is essential

for ba]ancing gas Supp"es for the region (Tab]e 10) |nterstaté\/|0$t of this grOWth can be attributed to the industrial sector,
capacity into the region, 12.4 Bcf per day, combined with Where natural gas consumption grew at an annual rate of
local production (approximately 1 Bcf per day on average in8-3 percent (Table 12) while per-customer usage grew at a
1996) is the equivalent of only about two-thirds of the peak-9.7 percent rate (Table 13). Reflected in these rates were large
day requirements within the region. The difference betweerincreases in industrial use in New York and New Jersey
this available system capacity and shipper and consumeAppendix C, Table C3). The increase in industrial gas use
demand is designed to be met by withdrawals from storagecame despite a 1.5 percent per annum drop in the industrial
During the 1996-97 heating season, average dailycustomer base during the period.

withdrawals in the region were about 4.9 Bcf; during January

1997, the month with the highest average, storageElectric utilities in the region had a decrease in natural gas
deliverability averaged 7.7 Bcf per d3y. use, which declined at an average annual rate of 4.7 percent

during the period. This occurred in spite of a growth in gas-

The growth in the Northeast market has also spurred®owered generating capacity in the region. While the number
numerous storage projects. Plans are underway to increas¥ gas-fired electric generating units in the Northeast

storage deliverability in the region 17 percent by 2000; this(excluding industrial cogeneration capacity) increased by only
would include new installations or expansions at 37 or moreD-4 percent per annum, generating capacity grew at a
of the 121 storage sites in the regfon. Almost all of the4.4 percent annual rate (Table 13). Currently, about

expansions would be at 35 sites owned and operated b¥4 percent of the generating capacity in the region is gas-fired
Columbia Gas Transmission Company. LNG storage is als¢ind, coincidently, gas-fired generating capacity in the region
being increased in the New England market to providea|50 represents 14 percent of total U.S. gas-fired generating
peaking support to those LDCs that will be receidngplies capacity®”

along new pipeline routes which are naineenient to
underground storage facilities. Although industrial use of natural gas continues to grow,

residential customers in the region still remain the primary

Compared with other market areas, the Northeast makes the¢sers of natural gas. They accounted for 35 percent of the gas
most extensive use of LNG (Table 10). The peak_dayconsumed in the region in 1996, in contrast to the national
deliverability from LNG in the region, 3.8 Bcf per day, is average of 24 percent. Although the population of the region
32 percent as large as the total daily deliverability from is estimated to have increased by only 0.7 percent per annum
undeground storage facilities. This backup capability has (Table 11) between 1990 and 1996, total gas consumption in
been included in the overall design of the regional networkthe region increased at a 4.9 percent rate. Space-heating gas
and is necessary to meet the rapid increases in demand th@¢mand in the region is driven by the growing, highly

can occur because of sudden temperature Changes' populated urban corridor that stretches from Boston,
Massachusetts, to Richmond, Virginia.

End-Use Consumption )
Recent and Proposed Expansions
Although the Northeast has the highest energy consumption _ . _
of the regions, natural gas is a relatively low proportion of In 1997, 12 expansion projects were completed in the
total energy consumed: 21 percent versus a national averad@rtheast, INncreasing overall dellverablllty within the region

of about 24 percent (Table 11). Yet, since 1990, the averagBy more than 772 million cubic feet per day (Appendix B,
Table B1). Only one project brought additional gas into the

region; the rest were implemented to improve local
, o deliverability to expanding markets within the region.
Federal Energy Regulatory Commission, FERC Form 2 and 2A, AnnuaINumerous other projects have been proposed for the

Report of Natural Gas Companies,” 1996. . .
®Energy Information Adminisation, Form EIA-191, “Underground Gas Northeast market that could increase capacity by more than

Storage Report.”

8Energy Information Administration, “U.S. Underground Storage of
Natural Gas in 1997: Existing and ProposeNdtural Gas Monthly, 82Derived from: Energy Information Administration, Form EIA-860,
DOE/EIA-0130(97)/9) (Washington, DC, September 1997) “Annual Electric Generator Report” (1990-1996).
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7 Bcf per day. Planned expansions into the region would total Capacity into the Southeast Region grew by slightly more
4.0 Bcf per day, or 32 percent above the 1996 level. than 7 percent between 1990 and 1996 (Table 9). Most

Increasing demand for natural gas service in the region and capacity additions occurred within the region. The major
the readiness of Canadian producers to meet the need underlie projects completed were the Florida Gas Transmissior
the bulk of the expansions. Long dependent on fuel oil, the expansion, the Mobile Bay Pipeline, and the Transcontinental
Northeast has seen a steady increase in the availability of Gas Pipeline southern expansion. Noteworthy were the
natural gas in recent years. additional pipeline expansions serving the northern North
Carolina market. Several pipelines from the Northeast Region
While a large portion of the anticipated growth in natural gas (Columbia Gas Transmission and Transcontinental Gas
demand is expected to come from increased usage by the Pipeline Company) extended their systems into the Southeas
industial sector, the major growth market is expected to be market in 1993.
the electric utility sector. Several nuclear generating stations
in the region are slated for retirement during the next several More natural gas pipeline capacity (excluding offshore-to-
years and will be replaced by nonnuclear plants. The natural onshore) enters and exits Mississippi than any other State in
gas pipeline industry believes that many of these replacement the Nation (Appendix A, Table A4). huls 8iate for
facilities, aswell as a number of new conventional capacity into the region, with 21.3 Bcf per day coming into
power plants, will be built during the next decade and will use the State and 20.5 Bcf per day leaving the State. While
high-efficiency natural-gas-turbine technology more widely. several routes flow southward toward Florida, most are
At the same time electricity demand in the region is expected directed to the Northeast and Midwest regions (Appendix A,
to grow as the effects of electric industry deregulation widen Figure A4).

competition in the market.
Fifteen interstate pipeline companies operate within the
region, with all but four transporting gas from the Southwest.
Southeast Regional Market By capacity level, the largest transporters are Tennessee Gas
Pipeline Company, Transcontinental Gas Pipe Line Cor-
poration, Texas Eastern Transmission Corporation, and Texas

The Southeast Region is the least developed market fo o '
natural gas in terms of per-capita consumption. In fact, natura?@s Transmission Corporation. These same four are also the

gas accounts for only a small percentage of the total energ|{Rr9est €xporters.

consumed in the region (Table 11). However, because of its | ) o
proximity to major producing areas in the Southwest,on its system peak day in 1995, Tennessee Gas Pipeline

numerous interstate natural gas pipeline companies operaf@nsported only about 30 percent of its volumes to delivery

throughout the region (Appendix A, Figure Ad), transporting aNd  interconnection points in the Southeast Region.
significant volumes via the region to the Northeast andLikewise, Transcontinental Gas Pipe Line, which traverses the

region via the Carolinas, delivered only 33 percent of its
peak-day volumes in the Southeast. In 1996, average
utilization rates on Transcontinental's lines en route to the

numerous high-deliverability storage sites exist in the Weather-sensitive Northeast were 83 percent in Mississippi
southern part of the region, many of which have been@nd 79 percentout of Virginia (Appendix A, Table A4). The
developed since 1990. Four such sites were added iRverage daily flow of natural gas into Mississippi in 1996
Mississippi, which has several major interstate pipe”nesaveraged 16.1 Bcf: 10.9 Bcf from Louisiana, at 79 percent_of
traversing the State en route to Northeast markets. Th&aPacity, and 5.1 Bcf from Arkansas at 73 percent of capacity.

availability of these sites has made the State a prime marketN® combined utilization on lines entering Mississippi in
for the type of storage services needed by shippers with higff996 was 77 percent.

upstream demand swings and load balancing requirements, ) o o
Major shippers on the major interstate pipeline systems

serving the region have peak-day demands of approximately
9.4 Bcf per day. Within the region, demand requirements are

During peak periods, the interstate pipeline system has théhe largest in Tennessee, primarily because of the

; : . __Ihterconnections and service provided among several
ca_pa_cny to move up to 21.4 Bef mtp the Southea_st Reglonlnterstate pipeline companies rathper than service tgo LDCs.
principally from the Southwest (Figure 17). This is the
second-largest capacity level into any region. More than
70 percent of this capacity is redirected out of the region, with
9.8 Bef per day into the Midwest and 5.1 Bcf per day into the #Based on coincidental peak-dayideries reported on the annual FERC
Northeast Region. System Flow Format 567 report.

Midwest markets.

Although the region has only limited storage capacity,

Entering/Exiting Capacity
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Figure 17. Interstate Natural Gas Capacity Summary for the Southeast Region, 1996
(Volumes in Million Cubic Feet per Day)
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Principal Interstate Natural Gas Pipeline Companies Operating in the Southeast Region

Regional Service Level Systemwide Utilization Rates Lop
Primary/ Percent of Number ~ Number
Regional Secondary System of of
Principal Market Region / Supply System Peak-day Delivery  Intercon- 12-Month Peak Summer
Pipeline Name Source(s) Configuration 2 Deliveries  ® Points nects Average 4 Day 5Offpeak 6
Regional Pipelines
Columbia Gulf Transmission Co Sw Trunk 98 5 3 98 101 96
East Tennessee Natural Gas Co Sw Grid/Trunk 92 122 2 84 88 37
Florida Gas Transmission Co Sw Trunk 92 181 3 71 102 66
Midcoast Pipeline Co SW Trunk/Grid 100 NA NA NA NA NA
South Georgia Natural Gas Co Sw Grid 100 68 1 NA NA NA
Southern Natural Gas Co Sw Grid/Trunk 93 323 7 66 100 88
Texas Gas Transmission Co Sw Trunk 55 215 2 79 111 58
Supplemental Pipeline Service
ANR Pipeline Co Sw Trunk/Grid 1 6 1 70 100 66
Columbia Gas Transmission Corp SW, NE Grid 11 50 2 73 98 26
Koch Gateway Pipeline Co SW, SE Grid/Trunk 25 365 4 57 100 59
Midwestern Gas Transmission Co Sw Trunk 6 3 1 89 104 80
Tennessee Gas Pipeline Co SW, Canada Trunk 30 117 22 90 111 70
Texas Eastern Transmission Corp SW Trunk 4 37 3 84 109 49
Transcontinental Gas Pipeline Co ® Sw Trunk 33 117 2 83 99 81
Trunkline Gas Co Sw Trunk 12 24 3 74 90 66

1Usage rates are based upon capacity and transportation volumes for the whole system and do not represent regional service only.

"Trunk” systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many interconnections and
delivery points that operate in and serve major market areas. Some systems are a combination of the two.

Represents the percent of total pipeline system volume delivered within the region on the system peak-day occurring in the 1996-97 heating year.

Represents total system capacity divided by the total annual volumes (divided by 366 days) delivered in 1996 as reported in FERC Form 2.

Represents total system capacity divided by the single peak-day volumes delivered in the 1996-97 heating year as reported in FERC Form 2.

Represents a summer (nonheating season) usage level, using the sum of volumes delivered during the nonshoulder months of May through September (based
on FERC Form 11 gas delivery data for 1995) divided by 153 days. April and October are considered to be months that “shoulder” the heating season of November-
March.

NA = Not available.

Sources: Capacity: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram” and Annual Capacity Report (18 CFR §284.12);
Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity, as of December 1997. Delivery and
Transport Volumes:  Federal Energy Regulatory Commission, FERC Form 11, “Natural Gas Pipeline Company Monthly Statement” and FERC Form 2, “Annual Report
of Major Natural Gas Companies.”
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Deliverabi/ity Within the Region LDCs that serve local markets in Louisville, Kentucky, and
Evansville, Indiana. Nevertheless, while most of the
Local gas service within the region, for the most part, isfemaining storage in Kentucky (representing about 67 percent
characterized by the presence of a large number off the daily peak-day withdrawal capability in the State) is
distributors per State, although in most States only one or twv®wned by interstate operators, the bulk of its working gas
large companies predominate. For example, while Georgigapacity and deliverability service is reserved by LDCs in
has 90 LDCs, the largest one, Atlanta Gas Light Companyporthern Kentucky, southern Ohio, Indiana, and lllinois.
represents nearly three-quarters of the total commitments on
interstate pipeline capacity in the State. Southern Natural Gakour-fifths of the storage capacity in Kentucky is owned by
Company provides most of the gas sold by Atlanta Gas Lightone interstate pipeline company, Texas Gas Transmission
Corporation. The company's storage facilities have a total
The States of North and South Carolina are exceptions to thigstimated peak-day delivery rate of about 1.2 Bcf per day,
regiona] pattern of having many different pipe“ne Customers_about 70 percent of the total within the State. This level is
Each of these States has fewer than 25 LDCs, most of whicBquivalent to about 80 percent of the total daily capacity of
are quite small—representing less than 15 percent of peak-dajexas Gas Transmission's lines moving north into Indiana.
deliveries on the interstate systems serving the respectivéhese storage facilities are also in close proximity to the ANR
States. The Carolinas were not served by any interstate naturBiPeline Company system, which traverses the State to
gas pipeline until after World War 1. Most of the interstate Indiana and Michigan. Combined, Texas Gas Transmission
pipeline service (more than two-thirds) in North Carolina andand ANR Pipeline have the capacity to move 2.9 Bcf per day
South Carolina is from Transcontinental Gas Pipe Linehorth to Indiana (Appendix A, Table A2); Texas Gas

Corporation. Southern Natural Gas Company also supplied ransmission’s peak-day storage delivery level is the
customers in South Carolina. equivalent of about 42 percent of that figure.

The largest peak-day delivery volume in the region is 1.7 BcfEnd-Use Consumption

per day by Columbia Gulf Transmission Corporation to its

affiliate, Columbia Gas Transmission Company, in Kentucky. Economic growth in ye@@sthas led to increased natural
Columbia Gas of Kentucky, an LDC, in turn receives about gas use in the Southeast awrkitgtiural gas increased its

0.2 Bcf per day of that total from Columbia Gas Transmission share of the energy market, outpacing the growth in total
Corporation. Louisville Gas & Electric Company and Western energy usage, 2.9 percent per year versus 2.2 percent
Kentucky Gas Company are the largest LDCs in Kentucky. (Table 11). Reflecting this grd/@®5jmatural gas use in

Their shipments with Texas Gas Transmission Corporation the region stood at 15 percent of total energy used, 2 percent
account for about three-quarters of the pipeline company's greater ##80Irstill, theSoutheast remains the smallest

total deliverability within the State. consumer of natural gas of all the regions.

Storage Deliverability Temperate weather, abundant regional coal reserves, and the
long history of electricity use fostered by the Tennessee

Although the Southeast has the least underground storage c¥alley Authority (TVA) have combined to keep residential
pacity of the regionsi it has the |arge5t percentage of its da")!dse of natural gas relatively low. The residential share of
deliverability (47 percent) from high-deliverability storage hatural gas in the region is less than half that of the industrial
sites (Table 10), which are mainly located in Mississippi andshare, —although the residential share has increased
Alabama. These facilities are used primarily by shippers on2 percentage points since 1990 because of an increased
the interstate pipeline system to balance their loads on lineumber of customers during the period (Table 12). The States
crossing into Alabama and points north and east and tdvith the largest residential natural gas markets in the region
accommodate the periodic swings in demand that aretre Georgia (33 percent) and Kentucky (30 percent)
characteristic of some industrial and electric utility users. In(Appendix C, Table C3).

Mississippi, interstate shippers and local consumers have

access to a delivery (withdrawal) cajip equivalent to ~ While the industrial sector increased its consumption of

2.2 Bcf per day from salt dome storage sites (Appendix Chatural gas at an annual rate of 3.2 percent between 1990 and
Table C1). 1996, its share within the natural gas market fell several

percentage points (Appendix C, Table C3). Nevertheless, this
In the northwestern part of the region, in Kentucky, all of the Sector currently represents 44 percent of the natural gas usage
storage sites are conventional depleted reservoirs, which ar#ithin the region, the highest share for the industrial sector in
used primarily for seasonal supply and backup. Aboutany region except the Southwest (Table 12). Average use by
32 percent of this underground storage capacity is owned bjndustrial customers increased at an average annual rate of
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almost 1.4 percent in the early 1990s (Table 13) after within the region also showing an increase over the past

declining throughout the latter part of the 1980s. several years (about 8 percentage points), increased expansion
planning in the region can be expected.

The electric utility sector share also grew during the early

1990s as more gas-fired units were installed at electric

generating plants in the region. From 1990 through 1996, gasSgythwest Regional Market
fired generating capacity grew at an annual rate of 4.2 percent

compared with a 1.2 percent growth rate in total generating=yen, though large volumes of natural gas leave the Southwest
capacity installed. In 1996, gas-fired generating capacityregion for other regional markets, significant volumes stil

accounted for 10 percent of the total, compared with onlyremain in the region to fulfill a high level of industrial

4 percent in 1990. Currently, this sector represents 16 percenfemand encouraged over the years by the proximity to
of the natural gas market in the region, up 1 percentage point;,qygion areas. In 1996, the Southwest Region consumed
since 1990. Its share can be expected to increase during the, e natural gas than any other region, one-half more than
next several years, even if the annual growth rate slows fromy,o next largest consuming region, the Midwest. About one-

the 8.3 percent pace during the period from 1990 throughy,irg of the Nation's gas is consumed in the Southwest.
1996.

. The region also has numerous underground storage reservoirs,

Recent and Proposed Expansions most of which are used to store excess natural gas production
during months of low consumption (Table 10). In recent

The continuing decline in deliverability from the western Gulf years, however, more storage in the region is being devoted
of Mexico and the increasing development of deep watero supporting the needs of customers using natural gas market
production in the eastern part of the Gulf (see Chapter 2) igenters in the area. Total working gas storage capacity
expected to result in greater capacity utilization on the major9g3 Bcf) is the second highest of the regions. The region has
trunklines traversing the Southeast Region. New capacittemperate winters and long, hot summers. Louisiana and
could be needed in the near future, but, as of March 1998, n¥exas are the second- and third-warmest States in the lower

major expansions have been submitted to FERC fopaphr 48 States, which accounts for large electricity loads for
Only Columbia Gulf Transmission Company (0.2 Bcf per ajr-conditioning services.

day) and Tennessee Gas Pipeline Company (0.2 Bcf per day)
have announced proposals that would address this iSSUEntering/Exiting Capacity
(Appendix B).

] ) o . Because the Southwest Region has many of the largest gas-
Most of the expansion proposals into and within the regiony oducing areas in North America, a huge amount of natural
are targeted toward improving deliverability to regional gas pipeline capacity in the region represents export
customers and expanding into new market areas. In 1997, ﬁV‘éapabiIity. More than 35.7 Bcf per day of capacity exits the
projects were_completed, accountipg for _only 0.4 Bcf per dayregion (Figure 18) on at least 20 interstate pipelines
of new capacity (Table ES1). This is equivalent to only about annendix A, Figure AS5), directed toward markets in all other

0.5 percent of existing interstate pipeline capacity in theyeqions of the country, as well as Mexico. This represents an

region (Appendix B). 8-percent increase since 1990 (Table 7, Chapter 3), most of
, . which was evenly distributed on pipelines extending to the

More than 3.2 Bcf of new capacity has been proposed withinyastern and Southeast regions (Appendix A, Table AS5).

the region for completion between 1998 and 2000p,m 1990 to 1996, average daily pipeline utilization rates
(Appendix B, Table B2). About 54 percent of this capacity is jncreased along each of the exiting corridors except into the

to bring in supplies from the Gulf gf Mexico. While almost all \yastern Region (and Mexico). The installation of excess
of the onshore projects are regional, and for the most pant,iarsiate pipeline capacity, coupled with an economic

support the area’s expanding electridity and industrial — 46\yntyrn in that region, brought on a sizable drop in usage
sectors, the offshore projects are designed to support thgiag along the Western corridor.

interstate pipeline network as well.

L , L , Only about 2.9 Bcf per day of capacity enters the Southwest
Demand for natura] gas is still growing within the region. Region. Much of this capacity is on pipeline systems whose
More natural gas is being used by all customer groupsfoys are directed toward interconnections with other
including electric utilities (Table 12). In fact, natural 9as jnterstate systems for transshipment to markets outside the

demand in the region grew at an annual average rate 0§qthwest Region. The remainder represents flows to local
3 percent between 1990 and 1995, with each custome,

- ) ) AR oM lregional markets that are close to the borders of the region,
category showing an increase. With pipeline utilization rates
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Figure 18. Interstate Natural Gas Capacity Summary for the Southwest Region, 1996
(Volumes in Million Cubic Feet per Day)
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Regional Service Level Systemwide Utilization Rates Lop
Primary/ Percent of Number  Number
Regional Secondary System of of
Principal Market Region / Supply System Peak-day Delivery Intercon- 12-Month Peak Summer
Pipeline Name Source(s) Configuration 2 Deliveries * Points nects Average 4 Day ?)ffpeak 6
Regional Pipelines
Koch Gateway Pipeline Co SW Trunk/Grid 75 907 13 57 100 59
Noram Gas Transmission Co Sw Trunk/Grid 99 751 32 56 86 61
Mid-Louisiana Gas Co Sw Trunk 100 7 3 NA NA NA
Ozark Gas Transmission Co Sw Trunk 100 NA NA NA NA NA
Valero Interstate Transmission Co Sw Trunk/Grid 100 NA NA NA NA NA
Supplemental Pipeline Service
ANR Pipeline Co SW Trunk/Grid 17 21 22 70 100 66
Colorado Interstate Gas Co SW, CE Trunk/Grid 5 11 7 82 104 76
Columbia Gulf Transmission Co Sw Trunk 2 10 11 98 101 96
El Paso Natural Gas Co Sw Trunk 3 288 6 71 78 73
Florida Gas Transmission Co Sw Trunk 8 25 1 71 102 66
Mississippi River Transmission Co SW Trunk 41 32 8 85 92 59
Natural Gas Pipeline of America SW, CE Trunk 7 83 25 84 96 80
Northern Natural Gas Co Sw Trunk/Grid 4 45 8 92 107 80
Panhandle Eastern Transmission Co Sw Trunk 1 9 0 78 98 58
Southern Natural Gas Co Sw Grid/Trunk 2 18 10 66 100 88
Tennessee Gas Pipeline Co SW, Canada Trunk 11 141 29 90 111 70
Texas Eastern Transmission Corp SW Trunk 7 12 29 84 109 49
Texas Gas Transmission Corp SW Trunk 17 58 21 79 111 58
Transcontinental Gas Pipeline Co SwW Trunk 1 5 4 83 99 81
Trunkline Gas Co SW, CE Trunk 1 30 16 74 90 66
Transwestern Gas Pipeline Co SW, CE Trunk 67 34 8 60 62 61
Williams Natural Gas Co SW, CE Grid/Trunk 4 86 1 75 82 42
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lUsage rates are based upon capacity and transportation volumes for the whole system and do not represent regional service only.

"Trunk” systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many interconnections and
delivery points that operate in and serve major market areas. Some systems are a combination of the two.

Represents the percent of total pipeline system volume delivered within the region on the system peak-day occurring in the 1996-97 heating year.

Represents total system capacity divided by the total annual volumes (divided by 366 days) delivered in 1996 as reported in FERC Form 2.

Represents total system capacity divided by the single peak-day volumes delivered in the 1996-97 heating year as reported in FERC Form 2.

Represents a summer (nonheating season) usage level, using the sum of volumes delivered during the nonshoulder months of May through September (based
on FERC Form 11 gas delivery data for 1995) divided by 153 days. April and October are considered to be months that “shoulder” the heating season of November-
March.

NA = Not available.

Sources: Capacity: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram” and Annual Capacity Report (18 CFR §284.12);
Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity, as of December 1997. Delivery and
Transport Volumes:  Federal Energy Regulatory Commission, FERC Form 11, “Natural Gas Pipeline Company Monthly Statement” and FERC Form 2, “Annual Report
of Major Natural Gas Companies.”

for example, Associated Natural Gas Company’s 30 MMcf gathering and intermediate storage operations within the

per day from Missouri into Arkansas. region performed in conjunction with production—features
that affect trunkline operations to a lesser degree. Also,

About 45 percent (1.3 Bcf per day) of the total entering trunkline usage rates often are more a reflection of the

capacity represents pipeline capacity from Colorado (Central downstream demands of other regional markets rather than of

Region) to New Mexico on three pipelines (Appendix A, demands within the Southwest.

Table A5). Part of this capacity (about 60 percent) is

redirected toward traditional Western Region markets, The regional interstate pipeline companies, that is, those with

although in ecent years a greater portion of this capacity is the majority of their deliveries within the region, together
being directed to interstate interconnections and market account for about one-quarter of the regional deliveries. Most

centers that serve the Midwest marketplace. The average daily of the regional consumpiiptied by local intrastate
utilization rates on these three pipelines ranged from 55 to  pipeline companies for which data are unavailable. As the
88 percent in 1996, the lowest being on the Transwestern largest consuming region in the United States, the Southwest
Pipeline system, which was affected by unusual maintenance has many large intrastate pipeline companies and LDCs
needs and construction during off-peak periods. supplying natural gas to consumers. For example, Lone Star
Gas Company is the eighth largest LDC in the United States
Deliverability Within the Region (in terms of total deliveries), with more than 1.2 million

customers in Texas. The only States in which LDCs are

Several of the 22 or more interstate pipeline companiemong the largest customers of the interstate pipeline

operating within the Southwest Region primarily serve cOmpanies are Louisiana, where Koch Gateway Pipeline

customers in the region (Figure 18). Three of the larger onescompany supplies New Orleans Public Service Inc., and New

Noram Gas Transmission Company, Ozark Gas TransmissiolYlexico, where El Paso Natural Gas Company supplies three

Company, and Valero Interstate Pipeline Company, have-DCs.

commitments within the region of close to 100 percent of

their total transportation service levels. In addition, several ofStorage Deliverability

the major trunklines exiting the region also maintain sizeable

deliverability levels within the region itself. For instance, in Underground natural gas storage plays a vital role in the

1995, El Paso Natural Gas, Koch Gateway Pipeline, and efficient export and transmission of natural gas from the

Transwestern Pipeline companies delivered 54, 63, and Southwest to other regions, as well as in supplementing

53 percent, respectively, of total throughput to points within regional needs. These underground stiitrag esfaesent

the region on their system peak d&y. Several of the other over 982 Bcf of working gas capacity (Table 10) and an

major exporting pipeline system delivered 25 to 30 percent of estimated daily ddliydeatel of over 20.5 million cubic

their peak-day volumes within the region. feet. A large portion of this storage is near production fields
and is used to balance production flows and fluctuating mar-

In 1996, the average daily utilization rates on the interstate ket demand.

pipelines within the region ranged from 42 to 98 percent.

In general, the average rate within the region was higher in About 38 percent of the region’s daily deliverability from

1996 than inl990, 57 versus 49 percent. This rate is lower storage is owned by interstate pipeline companies, 29 percent

than the 66-percent average utilization for lines exiting the by independent operators, and 33 percent by LDCs or

region (Appendix A, Table A5), but reflects some of the intrastate pipeline companies. All of the interstate pipeline-
owned storage, and most of the independently owned, is open
access, that is,avking gas storage capacity can be available

%Energy Information Administration, EIAGIS-NG Geographic to shipper/pu;tomers on a ﬁ,rSt_Come’ ﬁrSt_served, bgsis
Information System, Natural Gas Pipeline Deliverability Database, as of &t Nondiscriminatory rates. This means that only a limited
December 1995. amount of the pipeline storage is for system or pipeline use
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(for load-balancing operations). Most shippers are now attributed to an annual growth rate of only 1.9 percent in
responsible for making their own arrangements with storage residential consumption and 3.2 percent in the industrial
operators to ensure that they comply with the receipt/delivery sector (Table 12).

balancing requirements of the system on which they are

shipping. Alhough electric utility use of natural gas showed a slight
annual decrease (0.1 percent) during the period (Ti)le
As a result, a growing amount of regional storage is also gas-fired generatingjtgapeteased at 4.4 percent rate.
linked to the many natural gas market centers in the region Gas-fired generating capacity grew to 57 percent of total
that have become operational during the past 5 fears. These electric generating capacity in the region by 1996, the highest
centers, often themselves owners of independent storage, rate among regions. Louisiana had the highest percentage
assist shippers in making short-term arrangements to store 71 percent, with Texas second at 6¥ percent. Total
excess load or to borrow gas when receipt volumes do not electricity generating capacity in the region increased by only
match delivery requirements or vice-versa, a situation that can 2 percent from 1990 through 1996, at about the same level as
result in imbalance penalties being levied by the transporting installed gas-fired units (Table 13). On the other hand,
pipeline. nontility generating capability, although accounting for only

about 1 percent of electric power generated in the region in
The overall peak-day withdrawal capabilitgiin storage into 1996, grew by 14 percent during the same period.
the interstate system is approximately 13.7 Bcf per day
(Table 10), the equivalent of about 39 percent of the total In 1990, natural gas provided 40 percent of the total energy
capacity exiting the region. In Louisiana, almost all of the un- npui to electric tilities in the regiorf® By 1996, this
derground storage service is available to the interstate system,oporfion had fallen to 36 percent. In &dh, the total
whereas in Oklahoma, 56 percent is operated as part of the volume of gas consumed within the region by electric utilities
interstate system (Appendix C, Table €1). Industrial and declined by 7 percent during the sanfi period. In spite of this

electric utility customers in the region, with variable load regional decline, natural gas use by electric utilities in Texas
demands and high swing requirements, are major users of increased slightly and in 1996 still accounted for 40 percent
high-deliverability, salt cavern storage, most of which is of all gas purchases by utilities in the Nation.

operated by interstate pipeline companies or independents.
Despite a slight loss in energy share, regional consumption of

Only about a third of the region's storage capacity is owned natural gas is the highest in the Nation. Louisiana, Oklahoma,
by LDCs and used exclusively for local service (Table 10), New Mexico, and then Texas, respectively, use natural gas as
but regional distributors also have accesa use interstate an energy source to a greater degree than any other States in

and independent storage facilities. Most of the LDC-owned the Nation (Appendix C, Table C2). This high level is due to
storage is near major industrial and population centers and has the availability of gas in the regidhewlkerall ratio of

little impact upon the interstate pipeline network in the area. natural gas production to consumption is 2.25 (Table 11), and
In Texas and Oklahoma, approximately 40 percent of the use of natural gas by industries and electric utilities in the
underground storage capacity is at facilities operated by LDCs region is still the hayhpsired with use in the rest of the

or intrastate pipeline companies, whereas in Arkansas all of Nation (Table 12).

the storage capacity is controlled by local operators

(Appendix C, Table C1). The industrial sector dominates the regional market,
consuming 53 percent of the natural gas delivered within the

End-Use Consumption Southwest Region. The industrial share of natural gas

consumption is highest in Louisiana (63 percent) because of

The Southwest is the only regional marketplace where naturdfs large petrochemical industry. From 1990 to 1996,
gas use grew at a slower rate than total energy demantndustrial customers in all States in the region increased
(Table 11). Since 1990, natural gas consumption in the regiofverage natural gas use at an annual rate of 11 percent, with
grew at an annual rate of 0.2 percent, while total energy greviNew Mexico (where industrial sector represents the smallest
at a 1.3 percent rate. In fact, the use of natural gas as a

percentage of total energy consumed dropped from 40 percent

; : : 8Derived from: Energy Information Administration, Form EIA-860,
in 1990 to 39 percent iA995. Part of this drop can be *Annual Electric Generator Report” (1990-1996).

¥During the 1980s, the proportion of natural gas consumed by electric
utilities in the region dropped from 66 percent in 1980 to 41 percent in 1989
¥See, Energy Information Ainistration,Natural Gas 1996: Issues and  primarily because of high gas prices that developed in the early part of the

Trends DOE/EIA-0560(96) (Washington, DC, December 1996),Table 8, decade.
Chapter 3. % Energy Information Administratioljatural Gas Annual 1996,
%Includes supply to the interstate system. DOE/EIA-0131 (Washington, DC, September 1997) and previous editions.
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market share) and Texas showing the largest increases

(Appendix C, Table C4). While natural gas lost in terms of
overall industrial gas users, its share of the regional natural
gas market still grew by 6 percentage points between 1990
and 1996 (Table 12).

California have mandated reductions in consumption of
residual fuel oil as a boiler fuel, resulting in increased use of

natural gas in this area. Even before passage of the Clean Air

Act Amendments of 1990, the South Coast Air Quality

Management District issued rules that prohibit price-induced

burning of fuel in dual-fired utility boilers. The Southern

The residential and commercial use of natural gas remains
relatively low in the region, representing only about 11
percent of natural gas consumption in the region, virtually
unchanged from the 1990 level. The Southwest is only fourth
of the six regions in the proportion of the total population that

uses natural gas, and also fourth in terms of average gas use

per residential customé&t. Since 1990, the number of
residential and commercial gas customers increased

somewhat, 1.2 and 2.2 percent per year, respectively, but not

enough to affect their respective markets (Table 13).

California Edison Company and the Los Angeles Department
of Water and Power also adopted plans that would eliminate
the use of fuel oil at all their power plants in order to reduce

emissions.

This projected preference for gas because of environmente
concerns was a primary force behind the 42-percent increase
in pipeline capacity into the Western Region between 1990

and 1996. However, the expected growth in the natural gas
market did not materialize as an economic slowdown resulted

in underutilization of this new capacity.

Recent and Proposed Expansions

California dominates the regional natural gas market because
The principal arena for pipeline capacity expansions in theof its large population, the highest in the Nation, and because
Southwest Region during the next several years will be in theof its relatively high gas use. California customers account for
intrastate market, mostly to expand access to new productiogbout 59 percent of the energy consumed in the region and
areas and improve deliverability to local markets and links74 percent of the natural gas use (Appendix C, Table C2).
with the interstate system. In particular, producers in southerfPne utility, Pacific Gas and Electric, distributed almost
Texas and the Cotton Valley Trend area of eastern Texas wifp percent of the natural gas delivered to end-use customers in
be Seeking greater access to the interstate transmissidhe United States in 1996. AnOther, Southern California Gas
network. In the interstate market, the primary effort will be to Company, is the largest gas distributor in the United States
forge greater access to deep water developments in the Gu@ind perhaps in the world.
of Mexico and to improve service at the several market
centers in the region. Entering/Exiting Capacity
In 1997, 10 expansion projects were completed within the
region, adding more than 3.7 Bcf to regional pipeline
capacity. Six of these projects were designed to bring
additional supplies onshore from the Gulf of Mexico: three
major gathering systems (1.1 Bcf per day) and three pipelines
(2.1 Bcf per day) coming onshore to Louisiana (Appendix B).
The remaining projects were designed principally to expand
interstate access to production in West Texas and New
Mexico. Fourteen additional projects are scheduled for
completion in 1998 and two in 1999, which would add
3.7 Bcf to regional capacity. Currently, no projects have been
announced that would go beyond 1999.

Eight interstate pipeline companies provide service to and
within the Western Region, the fewest number serving any
region (Figure 19). Capacity entering the region is also the
lowest of all gas-importing regions, approximately 10.1 Bcf
per day. Slightly more than half of this capacity is on pipeline
systems that carry gas from the Rocky Mountains area and the
Permian and San Juan Basins (Appendix A, Figure A5).
These systems enter the region at the New Mexico-Arizona
and Nevada-Utah State lines. The rest arrive on pipeline
systems that access Canadian supplies at the British
Columbia-ldaho and Washington State border crossings.

Capacity into the Western Region increased overall by
42 percent, or 3.0 Bcf per day, between 1990 and 1996
(Table 9). The majority of this increase occurred on routes
transporting gas from Canada, where 48 percent more

The Western Region has some of the strongest environment&Pacity was implemented. PG&E Transmission-Northwest
initiatives in the Nation, many of which call specifically for (formerly Pacific Gas Transmission Company) and Northwest

greater use of natural gas. For instance, regulatory agencies friP€line Company accounted for all of these capacity
additions. In spite of a general economic downturn in the

region during the early 1990s, particularly in California,
average capacity usage rates on these routes recovered in

Western Regional Market

®See, Energy Information Administratiddatural Gas Annual 199éind
previous editions.
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1996 (after falling between 1993 and 1995) to reach or exceed
their 1990 average rates.

Three new interstate natural gas pipeline systems were placed
in service between 1991 and 1995 in the region and four
existing systems underwent major expansions. While they
were being built, however, the regional marketplace,
especially in California, saw an overall decrease in economic
activity and a slowdown in the growth of natural gas demand.
A casualty of the slowdown has been the repeated
postponement of the Altamont Pipeline project (737 MMcf
per day), which was slated to serve the California market with
gas transported from western Can3ida. Currently, the project
is being marketed as a potential route for transporting
Canadian supplies eastward via the expanding Trailblazer
system (which transports gas to Midwestern markets).

*'The Altamont system, as originally proposed, would flow southward
from Alberta, Canada, through Montana and feedtirea<ern River pipeline
system at Opal, Wyoming.
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Figure 19. Interstate Natural Gas Capacity Summary for the Western Region, 1996

(Volumes in Million Cubic Feet per Day)
3,786

Canada
1,126 ' 2,660

Estimated Total Throughput Capacity

Leaving: 343

Central
Region

Southwest
Arizona Region
5,118 5,351
45 5,331

Mexico '

Principal Interstate Natural Gas Pipeline Companies Operating in the Western Region

Entering: 10,674 (excludes offshore)

Primary/ Percent of Number  Number
Regional Secondary System of of
Principal Market Region / Supply System Peak-day Delivery Intercon-
Pipeline Name Source(s) Configuration 2 Deliveries * Points nects
Regional Pipelines
El Paso Natural Gas Co. Sw None 76 330 2
Kern River Transmission Co CE Trunk 99 30 0
Mojave Pipeline Co Sw Trunk 100 17 2
Northwest Pipeline Co Canada Trunk/Grid 64 282 1
Pacific Gas Transmission Co Canada Trunk 109 190 3
TransColorado Pipeline Co CE Trunk 100 NA NA
Transwestern Gas Pipeline Co Sw Trunk 31 6 1
Tuscarora Gas Transmission Co Canada Trunk 109 4 1

Regional Service Level

Systemwide Utilization Rates

12-Month

Average

NA

Peak

4 Day

Loy
Summer
?)ffpeak
78 73
109 96
119 95
94 54
96 85
NA NA
62 61
NA NA

Transport Volumes:

of

76

1Usage rates are based upon capacity and transportation volumes for the whole system and do not represent regional service only.

"Trunk” systems are long-distance trunklines that generally tie supply areas to market areas. “Grid” systems are usually a network of many interconnections and
delivery points that operate in and serve major market areas. Some systems are a combination of the two.
Represents the percent of total pipeline system volume delivered within the region on the system peak-day occurring in the 1996-97 heating year.

4Represents total system capacity divided by the total annual volumes (divided by 366 days) delivered in 1996 as reported in FERC Form 2.

Represents total system capacity divided by the single peak-day volumes delivered in the 1996-97 heating year as reported in FERC Form 2.
6Represents a summer (nonheating season) usage level, using the sum of volumes delivered during the nonshoulder months of May through September (based
on FERC Form 11 gas delivery data for 1995) divided by 153 days. April and October are considered to be months that “shoulder” the heating season of November-
March.

NA = Not available.

Sources: Capacity: Federal Energy Regulatory Commission, FERC 567 Capacity Report, “System Flow Diagram” and Annual Capacity Report (18 CFR §284.12);
Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity, as of December 1997. Delivery and

Major Natural Gas Companies.”
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The new pipeline systems constructed during the period
include: (1) the Kern River Pipeline (750 MMcf per day)
from Opal, Wyoming, to Kern County, California, currently
operating at about 100 percent utilization during pestkods

and 93 percent during baseload periods; (2) Mojave Pipeline
(450 MMcf per day) from the Arizona/California border to
Kern County, merging with the Kern River system, currently
operating at about full capacity during peak periods but as
low as 40 percent during other periods; and (3) Tuscarora
Pipeline (110 MMcf per day) from the northern California
Border to Reno, Nevada, which began operations in 1995
(load factors are unavailable).

Arizona two, and California five. In addition, a company such
as Washington Water Power operates in more than one State,
providing service in Oregon, Washington, and California.

Until the early 1990s no interstate pipeline companies
operated within California; all supplies were received from
the interstate companies at the State border. That changed

with the completion of the Kern River and Mojave Pipeline

system into southern California in 1993 and the Tuscarora
Pipeline system into northern California in 1995. However,

even today, most service within California is provided by
Pacific Gas and Electric Company and Southern California
Gas Company, the two largest LDCs in the Nation. The two

PG&E Transmission-Northwest had the largest expansion
during the period, adding more than 870 MMcf per day to its
system from the Canada/ldaho border to the northern
California border, a 55-percent increase. While the system
currently operates at about 90 to 95 percent capacity during
peak periods (compared with 100 percent in 1990), the range
between high and low is only about 8 percentage points.
Northwest Pipeline Company (NWPL), which also brings
Canadian supplies into the region, increased its capacity by
more than 240 MMcf per day, adding greater bidirectional
flexibility and redirecting some of its flows to growing
markets within its operational territory. NWPL's overall
utilization level is higher than it was in 1990. The system
operates at about full capacity during peak periods, although
rates fell as low as 54 percent during off-peak periods.

companies play dual roles as LDCs for their core customers
and open-access transporters for major shippers, such as
industrial users and electric utilities, within their respective
service territories. They also serve as intrastate pipelines with
interconnections to the other LDCs serving the State.
Southern California Gas Company provides distribution ser-
vice in southern California. Pacific Gas and Electric claims

northern California as its service territory but also serves as a

vehicle to move some Canadian gas supplies to southern
California.

All of the pipelines entering the region, with the exception of

Northwest Pipeline Company, terminate there as well. Each
also has major commitments in the region. For instance, of the

645 delivery and inteomnection points on the El Paso

Natural Gas system, 341 are within the region and represented

Expansions of the El Paso Natural Gas Company and
Transwestern Pipeline Company systems during 1992

76 percent of the peak-day volumes delivered off its system
in 1995 (Figure 19). All of Pacific Gas Transmission’s

and 1993 provided greatesiccess to San Juan Basin 192 delivery points are within the region, with the system

production. The El Paso system experienced an increase of

371 MMcf per day, or 17 percent, while Transwestern’s
system increased by 680 MMcf per day.

transporting 2.7 Bcf on its peak day in 1996 (Table 1).

The interstate pipeline companies within the region operated

at an average utilization rate of about 66 percent in 1996.

Deliverability Within the Region

That was down from an 84-percent level in 1990. The

difference reflects, to a large degree, the drop in capacity

The States within the Western Region are almost totallyutilization on thoseipelines bringing Southwest Region gas
dependent upon the interstate pipeline network for their gadnto California: Transwestern Pipeline Company and El Paso
supplies (Table 11). California is the only one that producegNatural Gas Company. However, even during the summer
any substantial quantity, about 15 percent of its annuamonths, these systems operate within a narrow range of
consumption level (Appendix C, Table C2). Another capacity utilization.

important characteristic of the region is that local gas

distribution services are dominated by a few large companiesStorage Deliverability

Other than some small municipal gas distributors, ldaho,

Washington, and Nevada have only three LDCs, Oregon and Most of the underground storage facilities in the Western
Region, especially in California which has 91 percent of the
region’s working gas capacity, are used as market area supply

**Transwestern completed its San Juan expansion project in 1996 angeservoirs to store Canadian gas supplies, which flow and are

increased capacity further in the area in 1997. Its completion expanded
capacity on the New Mexico side of the basin, thus relieving a production
constraint situation that has hindered the flow of pradoaiut of the area for

several years. The Transwestern system expansion prior to 1996 coincided %
Information System, Natural Gas Pipelinat8tBorder Capacity Database, as
of December 1997.

with the construction of the Mojave Rime system, the two interconnecting
at the Arizona/California border.

Energy Information Administration, EIAGIS-NG Geographic
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received at a rather constant rate (Appendix C, Table C1). The
California storage fields are more like production (area)
storage located at the market end of the supply corridor. The
availability of this storage is one of the reasons why the
pipelines entering the region operate at such high and
sustained utilization rates. This storage allows the California

operators to address the varying needs of their local customers

and shippers while maintaining a steady flow on their
systems.

(38 percent in 1996), particularly béwaestanced oil
recovery (EOR) industry in southern California. The EOR
market, which uses natural gas to generate steam for injection
onto heavy-oil fields, accounts for about 200 Bcf of the
natural gas entering the State during the year. The EOR
market is the primary reason for the 3.6 percent annual
growth in the industrial sector in California since 1993, when

the Kern River and Mojave pipelines first entered this market.
Another factor in the growth in the industrial sector is the

large number of cogeneration sites (more than 450) in the

All the underground storage sites in the region are
conventional reservoir storage, owned and operated by LDCs
(Table 10). Most of the storage is owned by the two largest

California intrastate systems, PG&E and SoCal Gas. The rest

is located in Washington State and Oregon and is used for
seasonal storage and as peaking facilities.

State. Natural gas accounted for more than 57 percent of the
power generated from these facilities in 1996 and constituted
about 12 percent of all electric power generated in the State.

Residential customers have a 26-percent share of the
California natural gas market, eigtscl8 percat, and

commercial customers only 13 percent (Appendix C,

Despite the region’s relatively temperate climate, LNG

storage is also used by LDCs in the market, especially in the
northern States of Washington and Oregon (Appendix C,
Table C1). LNG as a peaking fuel is very compatible

with the need for occasional supplemental supply support,
especially because the geologic makeup of the region
precludes much further development of underground storage

Table C3). Hydropower electric generation is the major

competitor of natural gas in the State. In past years, for
instance, when severe drought conditions developed that

restricted hydro-power generation, natural gas saw a major

gain in its use for electric generation. As water levels
improved, however, natural gas lost its market advantage and,
as a result, the use of natural gas for this purpose dropped by

facilities. Installation of LNG facilities under thesenditions 7.4 percent per year in the State from 1990 through 1996.
also lessens the need for additional and expensive pipeline

capacity when incremental supplies are needed only for the
short term.

Nonetheless, the élggtimcustry remains a significant
user of natural gas. In three of the six States in the region
(Arizona, Nevada, and California), the electric utilityustty
accounts for 16 to 38 percent of total natural gas deliveries to
consumers (Appendix C, Table C3). From 1990 through

Natural gas consumption in the Western Region increased ak996, gas-fired electric generation capacity in the region grew
an average annual rate of about 4 percent between 1990 ari an annual rate of only 0.3 percent, 5.6 percent in Oregon
1996, whereas overall energy output increased at only @&nd 3 percentin Nevada.
0.3 percent rate (Table 11). The slowdown in the regional
economy during the ear§990s was the main factor in the In the northern States of the region—Idaho, Oregon, and
decreased energy growth. The higher growth in natural gayVashington—the industrial segment is the predominant user
consumption can be attributed to its use as a substitute fo?f natural gas, accounting for more than 48 percent of the
hydropower when water levels were low and to its increasediatural gas market in each State. Average annual industrial
use for enhanced-oil-recovery operations in California. consumption of gas in these States increased by about
Environmental dictates also brought about increasedd-9 percent between 1990 and 1996, while the commercial
substitution of natural gas for less clean-burning féfels. and electric utility sectors saw a decrease in natural gas
market share. These three States also showed some of the
Consumption by California customers accounts for 59 percentargest gains in overall energy consumption throughout the
of the energy consumed in the region and 74 percent of theeriod. The low usage of natural gas in these States for
natural gas. In 1995, 26 percent of the total energy consumeS@lectricity generation is primarily because of their extensive
in California was natural gas (Appendix C, Table C2). The hydroelectric capacity.
industrial sector dominates the California gas market
Recent and Proposed Expansions

End-Use Consumption

*Coincidently, Federal and State environmental regulations are|pn 1997, two projects were completed in the region—a 25-
encouraging more natural gas use, particularly in applications where petroleurwl Mcf-per-day export crossing with Mexico and a 12-MMcf-
products and coal dormate the market. In some parts of the region, Lo . . .

)per-day pipeline expansion from Nevada to California. No

regulations to limit atmospheric emissions may make natural gas the onl ) o - .
fossil fuel that can be used for electric power and steam generation. new capacity has been built into the region since 1993.
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However, the growing economies of the northern States in the If all the projects curreptgeat were built—and that is

region—ldaho, Oregon, and Washington—may increase highly unlikely since several have targeted the same
capacity needs. The two major interstate pipeline companies markets—interregional capacity would increase by as much
serving these States, Pacific Gas Transmission and Northwest as 14.7 Bcf per day, or about 17 percent, from the 1996 level.
Pipeline, have announced plans to add additional Additional projects that are limited to providing service
deliverability during the next several yearshaiigh the final within a specific region comprise another 15.3 Bcf per day of
levels have yet to be determined. capacity.

Underground storage operations, which facilitaaéh market
Outlook center services and efficient pipeline operations, will also be
expanding significantly over the next several years, many in

. support of market center or pipeline expansfon. For instance,
It appears that most, if not all, natural gas consumer marketﬁne i mplementation of the proposed Vector ineline. from
in the United States have adequate service to meet the P brop pip '

. o o Ehicago to Dawn, Ontario, via the U.S. Midwest, will require
unique needs. Interstate pipeline capacity into each of the si : Lo . i
f expansion of several storage facilities in Ontario and in

regional markets has increased since 1990 at a pace consistq\wlchigan to serve its shippers. Likewise, in the southern

with the growth in demand. Furthermore, proposals for o NN
) L . S States of Texas, Louisiana, and Mississippi, where a number
expanding the network are in line with current projections for . :
f market centers are located, including the Henry Hub, a

;‘2‘;‘;23' natural gas demand growth during the next Severa(rlzumber of high-deliverability salt cavern storagslfges are

being built or @panded to handle growing production out of
the Gulf of Mexico and increasing business between regional

Open—s_eason EXEICISes cpnducted by the initiators .Of t.hﬁubs such as those located in the Midwest (Chicago) and the
current inventory of expansion proposals have resulted in b'd?\lortheast (Pennsylvania and New York). In these States

for future capacity sometimes in excess of what had been

S . . . . alone, proposed (through 2001) increases in daily
initially offered as a project expansion estimate. This WOUIddeliverabilit from storage sites that directly or indirectl
seem to indicate that bidders/planners within local markets Y 9 y Y

also believe that demand will grow substantially during thesupport market or trading centers amount to 2.2 Bef per day,

or 5 percent more than current levels.
next several years. Planners at the local level usually possess

better knowledge of the customer profiles within their own The services and flexibility offered at natural gas market

areas and, therefor.e, the!r bids for future pipeline capacny Car(]:enters can be expected to be expanded and improved. The
be viewed as relatively firm support for the expansions.

Chicago market center, for example, should grow as Canadian
import and Southwest supplies (via the Henry Hub) expand

In some cases, however, these bids for capacity are beml%to the area and much of this gas is redirected to the

made by marketers and other parties who are not thalklortheast Region. The Leidy hub in Pennsylvania is the

intimately involved in the local market but want to ensure ; .
. - transaction and transfer point for several market centers

)éerving the Northeast and can be expected to become key to
moving gas from the Midwest to New England markets and
other parts of the Northeast.

would provide them with alternative routes to meet their
customers’ desires for access to least cost mgpther than
to address demand growth.

®Nevertheless, close scrutiny and detailed economic analyses by
regulatoryauthorities will result in some projects being deemed unnecessary

and thus not approved. The analyses are done in an effort to avoid, as much Energy Information Administration, “U.S. dn&togagenof
as possible, the burden of costs to future ratepayers that are associated with Natural Gas in 1997: Existing and Redposledas Monthly,
underutilized or uncompleted projects. DOE/EIA-0130(97/09) (Washington, DC, September 1997).
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5. Access to Transportation Markets

The physical capability of the U.S. natural gas pipeline
network is only one part of transportation deliverability. Just
as important is the contractual structure governing the flow of
gas along the network and the shipper’'s access to pipeline
capacity. Under Federal Energy Regulatory Commission
(FERC) Order 636, which was implemented in November
1993, market participants must make their own arrangements
for shipping gas. The contract serves as the service agreement
for the level, quality, location (e.g., receipt and delivery
points), and price for the transportation service.

This chapter provides a general picture of how shippers use

the interstate transportation system and estimates the unused
capability of the system, on the basis of data for a sample of
46 interstate pipeline compacissuthiztd for 97 percent

of interstate transportation deliveries in 1996. The chapter

examines how shippers reserve interstate pipeline capacity in
today’s marketplace and identifies how much capacity is

controlled by primary shippers holding firm contracts. It also
calculates capacity release levels to identify the portion of
reserved capacity that amebsed on the eglse market.

Since the ownership of system capability does natssaily

Shippers can contract for several types of transportation
services, including high-quality firm services, such as firm
transportation and no-notice serviée, and those services
subject to disruption, such as interruptible transportation and
released capacity subject to re&ll. The types of services
selected depend on the purpose for which the gas is being
moved. For example, a local distribution company responsible
for supplying the gas needs of residential and commercial
customers is likely to have a greater share of its transportation
under firm contracts than andustrial shipper that can use
interruptible service or easily switch to an alternative fuel.

indidleation, thevolume of gas transported under firm
and interruptible services is also studied to complete the
picture of transportation market accessibility.

Other parts of the interstate natural gas delivery system can
also influence the level of a customer’s reliance on the
transportation market, such as the type and availability of
storage and hub services. While these services may
supplement transportation services, they cannot fully
dithge for supply-to-market transportation of natural gas.
Therefore, the focus of this chapter is on the services used for

long-haul transportation. In the chapter, capacity and capacity

The value of a particular type of transportation service to a
shipper will depend on where and when it is available, its
cost, and how it fits into the shipper’'s overall portfolio of
services. If a shipper needs to have natural gas delivered to a
particular point next week, it would contract for service along

a line that has the capacity and services available to make that
delivery. Similar services along a pipeline segment in another
area or for a different time period would not have the same,
value to the shipper. The availability of each type of
transportation service depends on the physical capability OE
the pipeline network, how much of that capacity is reserved
by shippers, the terms and types of the contracts in place, an
the extent to which current contract holders use the syStem.
All of these factors must be considered when assessing th
overall deliverability of the pipeline transportation system.

trading are measured on a heat content or Btu basis to be
consistent with the units generally used in natural gas
contracts.

Estimating Capacity Availability

A question that is often raised is how much of the existing
ipeline transmission capacity is available to meet additional
irm service demand. In this analysis, the estimated available
%apacity (unused firm service capability) of the current system
0 transport natural gas is considered the sum of the amounts
of unreserved capacity, unused released capacity, and unused
firm contracted capacity. The total capability of the system

can be divided between the reserved or committed capacity

and the unsubscribed capacity. A subset of the reserved

capacity can be identified as capacity released to other

shippers. Although a significant amount of pipeline capacity
“No-noticeservice is generally a combination of firm transportation and IS u_sed t_hrOUQhOUt the y??r' Some_ _rema_ms unuse_d‘ The

storage services used to re-create the quality of service that customer%e_lat|0n3h|p b_etweep capability and_ Utmzat'O“_“l’Strated n

previously received through pipelicempany sales service (see Glossary). It Figure 20. This particular example is not derived from actual

allows shippers to use their full capacity commitment without advanced jnformation and may not resemble the scale of services,

scheduling. _ , capacity, and utilization on any specific pipeline system.

About 40 and 35 percent of theleased capacity during the 1996 H the chapt th ts displ din Fi 20

nonheating season and 1996-97 heating sesespectively, were not subject owever, the C ap e,r us_e_s € concepts displaye . in |gur_e

to recall and thus may be considered high-quality firm service. to analyze shippers’ ability to access transportation services
*If current capacity holders do not nominate to the pipeline to use theiron a regional and systemwide basis.

capacity (see p. 81), the pipeline company may offer the unused capacity to

other shippers.
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Figure 20. Relationship of Capacity and Utilization
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Capacit
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; Firm Contracted Capacity
Firm Comr.aCted Used by Firm Shippers
Capacity
Committed but Unused <
v by Firm Shippers

Note: A firm shipper is one using firm transportation services.
Source: Energy Information Administration, Office of Oil and Gas.

The maximum capability of the pipeline system is used in this ifoun data on peak-day and monthly transportation were

analysis as the basis against which all other variables are available for each company. The estimated maximum
measured to determine accessibility. The analysis uses a capacity of each company was determined by choosing the
slightly different approach to determine maximum capability largest reported amount from the group of four sources of
than that of Chapter 3, which estimates pipeline capacity on capacity information used in this analysis (see
the basis of design throughput capability at State border “Transportation System Access,” Appéfdix D). A pipeline
crossings® This chapter considers maximum capability to be company was considered tedéldlca region in which
the ability of the system to satisfy the maximum market it delivered the most gas.
demands at the pipeline system delivery points. This
measurement assumes that if a demand can be met at the The sample pipeline companies have a total maximum
delivery point, then the transportation system can move that capability of 127 trillion Btu per day (Table 14). Thus,
volume of gas™ theoretically, they could deliver more than 46 quadrillion Btu

of gas annually, or almost 1.6 times the total gas transported
In the analysis, the maximum transportation capability of the by major interstate pipeline companies in 1996. While this

interstate pipeline system is estimated on the basis of capacity figure may provide a relatively good estimate for maximum
data for a sample of 46 major pipeline companies that capability, the extent to which shippers reserve and use this
accounted for 97 percent of interstate transportation deliveries capacity provides a better indication of its availability.

in 1996. The sample was selected to ensure that adequate and

92Several sources of information are used to develop a picture of

Chapter 3 discusses the capability of pipelineesystto move gas from transportation capability and use, including: annual capacity reports and
production to market areas. Therefore, system capability is estimated byaccompanying Format 567, “System FIbiagrams,” filed annually with the
measuring the amount of natural gas that can flow across State borders in a Fedpr&dgoatory Commission (FERC) by major interstate pipeline
given day to determine the utilization of interregional transportation. It companies under 18 CFR 8284.12 and §260.8; FERCust®rers
includes data onlor those pipeline segments that reported gas flow. filing; FERC Form 2, “Annual Report of Major Natural Gas Companies”;

%4t should benoted that most pipeline companies’ systems handle loads FERC Form 11, “Natural Gas Pipeline Company Quarterly Statement of
through a series of receipt adelivery points and that all gas received by the Monthly Data”; and Energy Information Administration, Office of Oil and
pipeline does not enter at a single poir does a pipeline company deliver Gas, Capacity Release Awards dataset. See Appendix D for more detailed
all its customers’ maximum demands on the same day. information on data sources.
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Table 14. Reserved Firm Transportation Capacity by Region, July 1996 and January 1997

Firm Transportation Contracts

As of July 1, 1996 As of January 1, 1997
Concentration Concentration
Maximum Capability Capacity Ratio Capacity Ratio
Region (trillion Btu per day) (trillion Btu per day) (percent) (trillion Btu per day) (percent)
Central 16.6 13.7 82 16.0 96
Midwest 311 24.2 78 28.4 91
Northeast 44.2 334 76 37.1 84
Southeast 6.0 5.1 85 4.9 81
Southwest 12.6 5.9 47 6.2 49
Western 16.6 14.3 86 14.0 84
U.S. Total 127.0 96.6 76 106.6 84

Note: Totals may not equal sum of components because of independent rounding.

Sources: Energy Information Administration (EIA), Office of Oil and Gas, derived from pipeline company reports filed with the Federal Energy
Regulatory Commission (FERC): 1996 Peak-Day Capacity Report (18 CFR §284.12); Index of Customers (April 1, 1996—April 1, 1997); Format
FERC 567, “System Flow Diagrams” (1995); and FERC Form 2, “Annual Report of Major Natural Gas Companies” (1996).

Transportation Market Activity be received, delivered, or stored by the pipeline company.
The shipper nominates capacity at specific receipt and

Shippers must first obtain capacity to effectuate movement O]dellvery points along the pipeline system. The nomination of

gas on a pipeline system. Therefore, all shippers must havOlally volumes may be renewed or changed on a monthly,

access to the firm or interruptible capacity markets to meeﬁ aily, or intraday basis and may be for any quantity up to the

their needs. There are three ways in which a shipper can xImum daily quantity (MDQ) specified in the contract.

obtain pipeline transportation service: Next, the pipeline companyconfirms each shipper’'s

) . . 103 nomination and inquires into any needed changes. Because
e Contract for firm transportation service.”™ The . . N o
: o . . _there are many shippers making nominations, the pipeline
shipper reserves a specific amount of capacity via a . :
: o company must look at the aggregate quantities and determine
contract with the pipeline company. S
whether the pipeline system can tolerate the overall level of

e Contract for interruptible transportation service . nominations during the confirmation process.

Capacity that is not committed to firm transportation Ence the pipeline company ascertains that the system can

service or capacity that remains unused by the holder o andle all shipper nominations, ichedulesthe gas,

firm transportation capacity may be offered by the e . . .
L . . . specifying gas flows in and out of each receipt and delivery
pipeline as interruptible service. These contracts are

typically for short periods of time. Changes in market point. The pipeline company determines priorities based upon

conditions affect the size and availability of interruptible type of service. qu example, firm service will be scheduled
service ahead of interruptible service.

e Obtain capacity via the capacity release marketa During the 1996-97 heating year (the 12 months ended
pacity pacity March 31, 1997), on average 78 percent of physical capacity

shipper with unused capacity for firm transportation : ' . X
; . was committed tdirm transportation contracts, according to
service may choose to trade that capacity on the release.

. . . ipeline company information filed with the Federal Energy
market. The releasing shipper may or may not subject th o
. : : .. Regulatory Commission. Although the amount of reserved
capacity to recall, thereby making the service quality

T . ) ; ; . capacity changes over time, particularly as the seasons
similar to interruptible or firm transportation service. : . . .
change, the share of physical capacity committed to firm

transportation service remained fairly constant during 1996
and 1997. A portion of the firm capacity, approximately
20 percent, was traded during the year to replacement

Once a shipper has a right to use capacityoiihinatesin
writing or electronic form, the daily amount of gas it wants to

3 ncludes firm transportation service and no-notice service.
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shippers via the capacity release matket. InterruptibleFjrm Transportation Service
service accounted for 16 percent of transportation throughput

during the 1996-97 heating yedr. As previously discussed, most gas deliveries in 1996 were

L ) i . . o under firm transportation contracts. Shippers may elect to
Activity in primary firm capacity markets; wh|chﬂ|7r_1clude contract for firm transportation service on an annual or
firm transportation, no-notice service, and sales setVice, haggagonal basis. With a firm transportation contract, the shipper
generally increased during the years since industtyyay reserve, what it estimates to be, the highest demand it
restructuring under FERC Order 6%96._ Since 1992, theyii” incur on the pipeline system on any given d%y.
volume of gas transported using firm services ha_ls grown at_ a%orrespondingly, the pipeline company agrees to make that
average rate of 9 percent per year. Transportation under firm ot of capacity available to the shipper on a daily basis.
services increased from 11.5 quadrillion Btu in 1992 to

16 quadrillion Btu in 1996. Since its inception in 1993, the piyejine companies disclose the amount of capacity reserved
capacity release market has also grown dramaticallyy, aach firm customer in the quarterly Index of Customers
Although release activity declined slightly in 1996, it still jing (o the FERC. For each firm contract that iteefive the
represented 16 percent of the gas delivered for market &5t gay of the calendar quarter, pipeline companies are
3.6 quadrillion Btu. Unlike the firm and release markets, therequired to provide: the name of the shipper, the amount of
interruptible transportation market ha_s consistently deC“nedcapacity reserved, the rate schedule under which service is
since 1992. In 1996 only 2.9 quadrillion Btu was moved by 6yided, the beginning and ending dates of the contract, and
interruptible transportation compared with 8.3 quadrillion Btu \hether the contract contains a rollover clause. The Index of
in 1992. Customers’ filing provides the measurement of the reserved

o ) portion of the pipeline company’s system capacity.
On the surface these results might imply that capacity markets

are getting tighter, thus, squeezing out the nonfirm capacityyata from these quarterly filings indicate that a large amount
market. However, transportation activity under various ot pineline capacity is reserved under firm contracts
services provides only part of the story behind transportation g re 21). In fact, the reservation concentration ratios—the
market accessibility. In addition to throughput levels, the yercentage of maximum capability that is under a firm service
pipeline system’s level of unsubscribed capacity must also be,nract— for the nonheating season (April through October)
considered. For example, a pipeline system may have enoughyge from 76 to 86 percent in five of the six regions. The
excess capacity to create a discounted firm transportatioréxception lies in the Southwest Region, which has a
service that competes with interruptible transportation. g pseription rate of only 47 percent (Table 14). Subscription
Likewise, deliverability on the U.S. pipeline system is as rateq increased significantly during the heating season in the
much aproduct of avallablll_ty as it is physical capacity. All cantral (from 82 to 96 percent), Midwest (from 78 to
the physical space on a pipeline system may be reservegy percent), and Northeast (from 76 to 84 percent) regions,

under contract (fully subscribed), but if the reserved space igypjje all other regions experienced little change in reservation
not in use by the firm shipper, it may be accessed by anothel,,centration between seasons.

shipper using interruptible or short-term firm service offered

by the pipeline company. The underutitipa of the pipeline  cqncentration ratios in the Southwest are lower than in the
system may also promote a strong market for releaseqyqr regions because of the abundance of capacity on several
capacity. Therefore, all of these components should b&,qction-oriented pipelines located in the region. Excluding
rev_|ewed to charac_terlze th_e availability and accessibility ofihaqe pipeline companies from the analysis would increase the
various transportation services. concentration ratios in the Southwest from 47 to 73 percent
for the nonheating season and from 49 to 77 percent for the
heating season. However, removing these companies from the
sample would not significantly alter the national
concentration ratios; the ratios for the nonheating and heating
®Includes capacity subject to recall and that not subject to recall. seasons as well as the heating year would increase by

Based on information compiled by the Energy Information 3 percentage points to 79, 87, and 81 percent, respectively.
Administration from FERC Form 11, “Natural Gas Pipeline Company T ’

Quarterly Statement of Monthly Data” (1996).
%%primary” refers to firm service obtained directly from the pipeline

company.
*The volume of gas moved under pipeline company sales service has '® Adémeptpmpanies allow customers to eléffedent amounts of

been virtually zero since 1995. service for the heating and non-heating seasons. This enables a heating load
8nterstate Natural Gas Association of America (INGAAGas customer to subscribe to the required winter capacity without holding

Transportation Through 199@vay 1997). unneeded capacity in the summer.
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Figure 21. Concentration of Reserved Firm Capacity by Region, April 1996 - April 1997
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Sources: Energy Information Administration (EIA), Office of Oil and Gas, derived from pipeline company reports filed with the Federal Energy
Regulatory Commission (FERC): 1996 Peak-Day Capacity Report (18 CFR §284.12); Index of Customers (April 1, 1996-April 1, 1997); Format
FERC 567, “System Flow Diagrams” (1995); and FERC Form 2, “Annual Report of Major Natural Gas Companies” (1996).

Since shippers base their contracted amounts on pipeline company electronic bulletit board  that it has
their maximum demand for any given day, they will available cap&ity. Interested parties then submit sealed
frequently have unused capacity during the course of a year. bids to the pipeline company, which evaluates the bids and
In addition, the average price of firm capacity tends to be high selects the winning replacement shipper based on selection
because of the cost classification and allocatiomau= used criteria approved by the releasing shipper. This mechanism

by the Federal Energy Regulatory Commission to determine provides prospective shippers’ access to firm capacity that
maximum transportation rates. Shippers pay to reserve otherwise may not have been available.

capacity whether it is used or not. Primary firm shippers

frequently release their unused capacity to mitigate the high The growth in the capacity release market indicates that
reservation charges. shippers are embracing this capacity trading system. The

amount of capacity held daily by replacement shippers has
grown significantly since the beginning of the capacity release

Capacity Release Market market (Figure 22). The amount of capacity held by
replacement shippers during the 12-month period ending

The capacity release market, established under FERC Orddfiarch 1997 totaled 7.4 quadrillion Btu, a 22-pereratease
636, provides shippers a method to resell unused capacity ofver the previous 12-month period and almost double the
either a prearranged or open bid b&dis. Release transactioff/€! for the 12 months ending March 1995 (Figure 23).

take place when a primary shipper places a notice on the

"EERC Order 587-B (Docket RM 96-1-003) required that pipeline
companies begin offering capacity release and athesactions through their
"°Releasing shippers have the option of (1) prearranging a release for 1 Internet sites by June 1997.
month or less or for any length of time at maximum costs, or (2) posting a 2  imanpshipper may releasdl or part of its capacity on a long-term
notice of capacity availability on the pipeline company’s electronic bulletin haot-germ basis and receive credit frtime release to its pipeline company
board for open bidding. account.
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Figure 22. Growth in the Capacity Release Market, November 1993 - March 1997
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Source: Energy Information Administration, Office of Oil and Gas, derived from: November 1993 - July 1994 : Pasha Publications, Inc.
July 1994 - March 1997: Federal Energy Regulatory Commission, Electronic Data Interchange (EDI) data.

Figure 23. Capacity Held by Replacement Shippers, by Region and Heating Years, 1994-95 — 1996-97
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The activity in the capacity release market provides a measure
of the reserved capacity that is unused by the primary shipper
and is of value to the replacement shipper. The most
comprehensive information available on the release market
concerns data on capacity that is awarded to replacement
shippers. While actual utilization cannot be accurately
determined, a substantial amount of gas could be transported
by use of released capacity. For example, if all the capacity
held by replacemenhippers (Figure 24) were fully utilized,

36 percent of the 20.4 quadrillion Btu of gas delivered to
consumers during the 12 months ended March 31, 1997,
could have moved under released capacity.

The West and Midwest regions also experienced significant
percentage increases over their 1995-96 levels, although the
capacity amounts are less than those of the Northeast Region.
The amount of capacity held by replacement shippers in the
West during the 1996-97 heating year increased by almost
50 percent over the 1995-96 level. The 50-percent increase
was the result of an additional 542 trillion Btu of capacity
held in the West Region during 1996-97. The capacity held by

replacement shippers in the Midwest Region in 1996-97

increased byilR&80 Btu, or 43 percent over the 1995-96
level.

In contrast to the Northeast, West, and Midwest regions, the

The amount of capacity held by replacement shippers
generally declines during the heating season, but it still
represents a sizeable amount. Based on capacity held,
replacement shippers could have moved 28 percent of the
10.4 quadrillion Btu of gas delivered to consuntergng the
1996-97 heating season by using released capacity. These
levels of released capacity are not shared equally among all of
the U.S. regions. The Northeast, which had 44 percent of the
capacity held by replacement shippers, led other regions in
the amount of capacity awarded during the year ended March
31, 1997 (Figures 23 and 24). The Southwest had the least
amount of capacity awards in a region; less than 1 percent of
the capacity held by replacement shippers occurred on
pipeline companies that primarily serve the Southwest Region
(Figure 24). Although the amount of capacity awarded varied
between the heating and nonheating seasons, the regional
propotion of capacity held by replacement shippers was
essentially the same as that for the 12-month period ended
March 1997.

Central and Southwest regions experienced declines in
capacity release activity. In the Central Region, the amount of
capacity heldbymeplt shippers decreased Ipefcent
{ie8 Btu) from the 1995-96 heating ydavel and the

number of capacity awards decreased by 52 percent

(1,911 fewer awards). While the declines in the Southwest
were not as large as those in the Central in absolute terms
tihespsesented significant percentage reu for the
regions (Figure 23).

The reduction in capacity release awards in certain regions
may not necessarily indicate a lack of available capacity in
those regions. For example, in the past few years the
Southwest has experienced a series of capacity turnbacks in
which primary shippers notified the pipeline companies of
their intent to reduceitih@ifinm capacity reserved on
the systems. While the settlements in these cases resulted in
an allocation of the turnback costs among the parties, much of

thephysical spce of the pipeline systems was no longer

reserved. The shippers that turned back the capacity would

Data from April 1994 through March 1997 indicate that the
capacity release market provides a significant amount of

not have as much excess capacity to release on the market;

however, it would not affect the total capability on the

access to transportation service in many areas of the Uniteplipeline system. Since this excess capacity is no longer

States. However, these data do not indicate whether these
levels of capacity awards will lsistained or increase. There
are indications that the market for released capacity in some
regions may be maturing while considerable growth may

reserved, shippers may be able to deliver more gas usinc

interruptible transportation service.

continue in other regions. For example, the Northeast Region;nterruptiue Transportation Service

in addition to having the highest level of awarded capacity, is

experiencing substantial growth in the market for released |50k at the utilization of interruptible service provides the

capacity. The amount of capacity held in the Northeast

perspective needed

to complete an assessment of

increased by 977 trillion Btu, or 44 percent, between theyangnortation deliverabilitjvhile amounts vary throughout

1995-96 and 1996-97 heating years (Figure 23).

the year and across regions, interruptible service represents a

relatively constant share of national transportation throughput

"3The total volume of released capacity held by replacement shippers
during a season is the sum of the capacitytife on each day of the season.
For example, if a 60-day contract for Z thousand cubic feet per défedsive

within a season, then the sum of capacity held for the season would include Zepresenting 16 percent

(Figure 25). More than 4,700 trillion Btu (TBtu) of gas was
transported by use of interruptible service during the 1996-97
heating year (the 12 months ended March 31, 1997),

of the 29,135 TBtu total

thousand cubicefet 60 times for that contract. If that 60-day contract were transportation throughput.

only effective, for example, for the last 20 days of the seasonthtbesum for
the season would include Z thousand cubic feet 20 times, and the sum for the
next season would include Z thousand cubic feet 40 times for that contract.
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Figure 24. Capacity Held by Replacement Shippers During the Nonheating and Heating Seasons, by

Region

(Trillion Btu)

1996 Nonheating Season (April - October)

Central
829 T

(18.9%)

-

s

Midwest
497
(11.3%)

Western
1,001
(22.8%)

Southwest
29
(0.7%)
Southeast
141
(3.2%)

Northeast
1,897
(43.2%)

Total = 4,395 trillion Btu

1996-97 Heating Season (November - March)

Central Western
534 SamEEE 556
(18.0%) (18.8%)
Southwest
21
4 (0.7%)
Southeast
) 113
Mlg;vgest i (3.8%)
14.5%
Northeast
1,309
(44.2%)

Total = 2,960 trillion Btu

Total 1996-97 Heating Year = 7,355 trillion Btu

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission, Electronic Data

Interchange (EDI) data.

Figure 25. Natural Gas Pipeline Throughput Under Firm and Interruptible Service,
January 1996 - September 1997
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Even during the heating season, when capacity is more apt te
be constrained, almost 2,000 TBtu, or 15 percent, of gas
moved under interruptible service. The share of interruptible
service during the 1996-97 heating year varied across regions
from a low of 7 percent of total transportation in the West to
a high of 49 percent in the Southwest. The significant use of
interruptible service clearly indicates that it represents a
viable service option for shippers. Based on a 100-percent
load factor, interruptible service represented an average dailp
capacity of about 13 TBtu per day for the sample pipeline
companies. °

The future availability and use witerruptible service willin @
large part depend on the contracting practices of shippers. As
the transportation market matures, terms or lengths of contract
agreements may become shorter. The likelihood that contracts
will be terminated upon reaching their expiration date will
depend largely on the type, options, and requirements of the
shipper holding the contract.

[

Characteristics of Firm Capacity
Held by Different Types of Shippers

Shippers will contrador firm pipeline capacity for different
guantities and terms, dependingtba purpose for which the
gas is being moved. For example, a local distribution
company that is responsible for supplying the gas needs oé
core residential and commercial customers is likely to have a
greater share of its transportation under firm contracts than an
industrial shipper that can use interruptible service or easily
switch to an alternate fuel. As another example of howe
shipper's needs differ, an industrial company, with well-
defined and steady requirements for natural gas, may have
contracts with longer terms than those of a marketer who
values flexibility and needs to offer service to many types of
customers. .

To examine these and other characteristics of firm capacity,
shippers were classified according to six different
categories*

® FElectric utilities (including combination electric and
natural gas utilities for which natural gas is the primary
or alternative source of fuel for generating electricity)

"4The Index of Customers lists only the names of shippers without
identifying the company types. Thus, shipper types were identified by Energy
Information Administration (EIA) staff by cross-referencing shipper names
with other information sources and through Internet searches (see
Appendix D).

Industrial companies (including independent power
producers, cogenerators, and commercial firms)

Local distribution companies (including intrastate
pipeline companies and combination electric and natural
gas utilities for which natural gas is not the primary or
alternative source of fuel for generating electricity)

Marketers
Interstate pipeline companies
and other

Other (including producers,

companies).

gatherers,

Differences between these types of shippers were then
examined, focusing on the data for April 1, 1997. The
findings include:

Local distribution companies (LDCs) held the largest
portion of firm capacity, 44 percent. This was more than
twice that of the next largest portion held by electric
utilities.

Virtually all (96 percent) of the firm capacity was held
under long-term contracts (those with terms of 1 year or
more).

The average lengths of the long-term contracts ranged
from 6.7 years for marketers to 11.9 years for pipeline
companies.

Marketers held 75 percent of the firm capacity under
short-term contracts (those with terms of less than
1 year), while LDCs held the largest proportion of
capacity under long-term contracts, 46 percent.

The average size of long-term contracts varied widely,
from 57.0 billion Btu per day per contract for pipeline
companies to 7.6 billion Btu per day for industrial
shippers.

The greatest shares of total firm capacity were held in the
Northeast (36 percent) and the Midwest (25 percent).
LDCs held the largest proportion of firm capacity within
each region except for the Western Region, where
marketers held the largest share.

New contracts that became effective April 1, 1996,
through April 1, 1997, accounted for 31 percent more
firm transportation capacity than was associated with
contracts that expired during the period.

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System 87



Capacity and Contract Terms or longer). The overall average length of these contracts for
all shippers was 9.1 years. The distribution of long-term

Shippers held 101 trillion Btu per day of firm capacity on @Pacity among the different types of shippers was almost
April 1, 1997, based on the sample of pipeline companieddentical to that of total capacity—LDCs held the most,
examined in this analysis (Table 7). The sample include$6 Percent, followed by electric utilities, which held
63 interstate pipeline companies, 17 more than in the analysié1 Percent, and industrials held the least, 5 percent.

of transportation system access presented earlier in the .
chapter. LDCs accounted for the largest portion of thisThe_ average Iengths_ of these long-term _Contracts_were quite
capacity, 44 percent (Figure 26), more than twice that of the/aried among the different types of shippers (Figure 27).

next largest portion, 21 percent, which was held by electric”\verage terms ranged from 6.7 years for marketers, reflecting
utilities. their need for flexibility, to 11.9 years for pipeline companies.

Pipeline companies held a relatively small amount of the total

Industrial companies had the smallest share of firm capacity/Irm capacity, 6.6 trillion Btu, or 7 percent of the total. They

5 percent, but industrial companies probably had indirectYPically reserve capacity on other pipeline systems to assist
access to more firm capacity than is implied by this statistic." the oéplsranonal control of natural gas flows on their own
As end users, industrial companies are likely to have hadySttms:” Most pipeline companies have had decades of

access to other firm capacity through contracts with marketer§XP€rience in moving large volumes of gas. Their capacity
and LDCs or any of the other types of shippers listed.requirements are fairly stable over time and they are thus able

Consider that in 1996, 5.5 quadrillion Btu of natural gas to benefit from longer length contracts. The average length of

consumed by industrial companies was delivered under firrong-term firm contracts held by LDCs, which had the largest
contracts’® Assuming a 100-percent load factor, this isProportion of capacity, was 9.7 years.

equivalent to an average of 15 trillion Btu per day. On April
1, 1997, industrial companies held just over 5 trillion Btu per
day in firm capacity, which is only about one-third the
amount of actual firm consumption i®96. One must use !
caution when making direct comparisons betweenShort'term capacity, 75 per_cent. T_he next largest share was
consumption and capacity because companies must oftefnly 8 percent held by shippers in the “Other” category.
reserve capacity on different segments of a pipeline eVer{n_dustrlal companies again held 5 percent of capacity, _but_|n
though not all segments are used for every delivery of naturailis case they were only the second smallest group. Pipeline
gas. Still, even this rough comparison shows that industriafoMPanies held no short-term capacity at all. The 6.6 trillion
companies use more firm gas supplies than can be providegty Per day (ﬂ‘gﬂrm capacity held by pipeline companies was
through the firm capacity contracts they own directly.

The characterization of what type of shipper holds capacity
changes dramatically for short-term contracts (less than 1 year
long). Here, marketers held the overwhelmingoant of

all long term:

The relative shares of firm capacity held by shippers arel Ne average length of short-term contracts was 3.5 months

similar whether it is the middle of the winter, when demand &nd ranged from 2.2 to 4.0 months among the different types
for natural gas for space heating is high, or in the summer©f shippers. Marketers, vv_|th the_ largest volume, have th_e
when capacity is more readily available and a shipper Coukjongest average term and industrials, the _shortest. Even with
more likely receive interruptible service. Qanuary 1, 1997, the predominant role played by marketers in the area of short-
LDCs held 43 percent of total firm capacity, and industrial ©€rM contracts, marketers still had 81 percent of their total
users held only 5 percent (total firm capacity was 108 trillion fIrm capacity of 17.5 trillion Btu per day under long-term
Btu per day). On July 1, 1997, LDCs held 42 percent and°Ontracts as of April 1, 1997.

industrials held 6 percent of firm capacity (which totaled

94 trillion Btu per day). There are seasonal variations in the average length of short-

term contracts held by some types of shippers. For example,
Almost all of the firm capacity held by shippers on April 1, S of January 1, 1997, a date toward the middle of the heating

1997, 96 percent, was held under long-term contracts (1 yea'?eason, both electric utilities and marketers held short-term
’ ' firm capacity contracts that averaged just over 5 months in

length, matching the length of the heating season. As of

"5 The 63 pipeline companies includedtiistsample are those companies
that file Index of Customers (IOC) information with the Federal Energy M7 eliRgocompanies also retain control over a cegripunt of capacity

Regulatory Commission for which there was complete and consistent on their own systems for purposes of operational centaghadihes
information for each of the quarters from April 1, 1996Afwil 1, 1997. This arounts are not part of tlata contained in the Index of Customers because
resulted in the exclusion of data for eight companies thatfzinformation. pipeline companies are not considered to be shippers on their own systems.

"Energy Information AdministrationNatural Gas Annual 1996 "8pipeline companies did hold short-term capacity contracts in all the
DOE/EIA-0131(96) (Washington, DC, September 1997), Table 22. other 3-month periods examined for this study.
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Table 15. Characteristics of Firm Contract Capacity as of April 1, 1997, by Shipper

a

Short-Term Contracts

All Contracts Long-Term Contracts

Shipper Type Capacity Number Average  Capacity Number Average  Capacity Number

(trillion Btu of Term (trillion Btu of Term (trillion Btu of Term
per day) Contracts (years) per day) Contracts (years) per day) Contracts  (months)

Electric Utility 20.7 645 10.1 20.4 620 10.5 0.2 25 2.6
Industrial 55 739 7.1 5.3 690 7.6 0.2 49 2.2
LDC 44.2 2,544 9.5 43.9 2,486 9.7 0.3 58 35
Marketer 17.5 938 51 14.2 704 6.7 3.3 234 4.0
Other® 6.4 349 7.7 6.1 293 9.1 0.3 56 2.6
Pipeline Company 6.6 115 11.9 6.6 115 11.9 0.0 0 NA
Total 100.8 5,330 8.4 96.4 4,908 9.1 4.4 422 35

#Long-term contracts are for 1 year or longer.

®Short-term contracts are for less than 1 year.

“Other includes producers, gatherers, and those shippers for which a category could not be determined.

LDC = Local distribution company. NA = Not available.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Regulatory Energy Commission (FERC) Index of
Customers.

Figure 26. Share of Total Firm Capacity Held on April 1, 1997, by Type of Shipper
(Capacity in Trillion Btu per Day)

LDCs
44.2
(43.8%)
Electric
Utilities
20.7 )
(20.5%) ass Industrials
5.5
\ (5.4%)
a Other
6.4
& \ (6.3%)
SSEEEEE = Pipeline Companies
6.6
Marketers 0
175 (6.5%)
(17.4%)

Total firm capacity is 101 trillion Btu

LDC = Local distribution company.

Note: Sum of percentage does not equal 100 percent because of independent rounding.

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission (FERC) Index of
Customers.
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Figure 27. Average Length of Long-Term Firm Contracts as of April 1, 1997

Soene —
Utilities 10.5

indusirials - N 7
Locs - © -
Marketers N ©.
other N /.
o N
shipper - >

LDC = Local distribution company.

Note: Long-term contracts are for 1 year or longer.

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission (FERC) Index of
Customers.

April 1, 1997, the beginning of the refill season, the average When considering the long-term contracts, LDCs held the

length of short-term contracts fell to 2.6 months for electric greatest total amount of firm daily capacity, yet the average

utilities and to 4.0 months for marketers (Figure 28). capacity per contract for LDCs was much lower than for
either pipeline companies or electric utilities (Figure 29).

The average length of short-term contracts declined between Also, the average daily capacity of LDC contracts,

January and April because of the increased proportion of 17.7 billion Btu, was close to, but still smaller than that of

contracts with terms of 1 month or less as the heating season contracts held by both marketers and companies in the Othe

ended. For example, as of January 1, 1997, electric utilities category. Pipeline companies held the highest capacity long-

did not hold any short-term capacity under contracts that were term contracts, averaging 57.0 billion Btu per day per

for terms of 1 month or less; however, as of April 1, 1997, contract. Even though pipeline companies held a relatively

38 percent of their total short-term capacity was under 30-day sroplbpion of total firm capacity, the large amount of

contracts. The situation is similar for marketers, who on capacity per contract may reflect their role as movers of large

January 1, 1997, held only 6 percent of short-term capacity volumes of gas from producing to consuming areas of the

under contracts for 1 month or less but held 25 percent of ountey. Electric utilities held the second highest capacity

their short-term capacity under such contracts on April 1, contracts, averagingli®®.®tu per day per contract. The

1997. smallest contracts, averaging 7.6 billion Btu per day each,
were held by industrial companies.

Total capacity held by different types of shippers provides

one view of the firm capacity market, but the average capacity

per contract provides another view of the contracting Regional Shipper Characteristics

practices of firm shippers. For all types of shippers, the

average amount of capacity under long-term contracts isshippers hold the most firm capacity in those regions with

much larger than under short-term contracts, reflecting thqarger populations and colder temperatures and that are

general use of short-term firm capacity to meet incrementaty thest away from both domestic and Canadian sources of

loads or to meet unexpected demand. supply—the Northeast and the Midwest. LDCs, which are
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Figure 28. Average Length of Short-Term Firm Contracts, January and April 1997
M As of January 1,1997 [] As of April 1, 1997

Electric 5.1
Utilities 2.6
. 3.2
nausirios —
3.7
o
5.2
arkerers
3.8
2.6
3.0

Other _

Pipeline
Companies a

All 4.5
Shippers 3.5

Months

#Pipeline companies did not have any contracts for short-term, firm capacity on April 1, 1997.

LDC = Local distribution company.

Note: Short-term contracts are for less than 1 year.

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission (FERC) Index of
Customers.

Figure 29. Average Firm Capacity per Contract as of April 1, 1997

Electric 33.0

Utilities

Industrials Il Long Term

17.7 |:| Short Term
LDCs '

Marketers

Other

Pipeline 57.0

Companies

All
Shippers

I I I
0 20 40 60

Billion Btu per Day

#Pipeline companies did not have any contracts for short-term firm capacity on April 1, 1997.

LDC = Local distribution company.

Notes: Long-term contracts are for 1 year or longer. Short-term contracts are for less than 1 year.

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission (FERC) Index of
Customers.
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often the only source of natural gas for weather-sensitive21.3 trillion Btu(TBtu), or 59 percent of regional firm daily

residential and commercial users, held the largest proportion capacity. This was nearly three times the 7.2 TBtu held by the
of firm capacity in almost every region, sometimes far second-place electric utilities in the Northeast. In the
exceeding that held by the second largest shipper in the Midwest, LDCs held 8.6 TBtu of firm daily capacity, or 34
region. Electric utilities (which include combination electric percent of the regional total. Marketers played a greater role
and gas utilities) and marketers also tend to hofgbleshares as holders of firm capacity in this region, having the second
of regional firm capacity compared with other types of highest level, at 5.8 TBtu (23 percent of the regional total). In
shippers. the Northeast, marketers held only 8 percent of regional firm
capacity.
Of the 101 trillion Btuper day in firm capacity held on April
1, 1997, the largest share, 36 percent, was held on pipelines The Central Region had the most uniform distribution of
that deliver most of their gas in the Northeast Region. The contracted capacity among the different types of shippers
next largest share, 25 percent, was in the Midwest. These (Figure 30). In part, this may be because the natural gas
regions rank first and third, respectively, in terms of 1995 delivered in the region is destined for final delivery in the
population (Table 11, Chapter 4) and they were the third and Midwest or Northeast rather than for consumption within the
second coldest, respectively, in 1996 (Table 10, Chapter 4). region. The Central Region acts as a conduit of gas from
Rocky Mountain producers and for some imports from
These two regions alone accounted for 58 percent of the total Canada. LDCs still held the largest share of regional firm
residential and commercial consumption of natural gas in capacity, 29 percent, but shippers in the Other category,

1996 (Table 12, Chapter 4), and LDCs held the largest share which inclediesgrs, held the third largest proportion,
of firm capacity in both regions. In the Northeast, LDCs held 19 percent.

Figure 30. Share of Regional Firm Capacity as of April 1, 1997, by Shipper for Selected Regions
(Capacity in Trillion Btu per Day)

Central Region Southeast Region
Electric Utilities LDCs
3.6 - LDCs 33
(26.2%) 4.1 (62.6%)
(29.3%)
[ Pipeline
Companies
o Industrials a (10;/)
0.5 e 9%
Y 7/ (3.6%) Other
Y7 1\ 0.2
Pipeline (3.6%)
Comc?gnies N\ Marketers
Other ) H 0.2
26 (6.1%) RS \ (4.3%)
(18.6%) Marketers Electric Utilities S8 Industrials
(16.2%) (15.9%) (11.7%)
Total firm capacity is 14 trillion Btu Total firm capacity is 5 trillion Btu

LDC = Local distribution company.
Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission (FERC) Index of
Customers.
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Figure 31. Capacity Under New and Expiring Firm Contracts, April 1, 1996 - April 1, 1997

Short Term Long Term

Electric 10 Il New Contracts Electric 27 Il New Contracts
Utilities Utilities

] Expiring Contracts ] Expiring Contracts

Industrials Industrials

LDCs LDCs
Marketers 9.0 Marketers 48
9.3
Other 11 Other
13
Pipeline 17 Pipeline
Companies 12 Companies
T T T T T T T T I I T T T T T T T T I
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

Trillion Btu per Day Trillion Btu per Day

LDC = Local distribution company.

Notes: Short-term contracts are for less than 1 year. Long-term contracts are for 1 year or longer.

Source: Energy Information Administration, Office of Oil and Gas, derived from Federal Energy Regulatory Commission (FERC) Index of
Customers.

The Southeast Region had the greatest concentration of of shippers when it comes to contract expiration or the
contracted capacity assigned to a single type of shipper. The itiatian of new contracts, dafeom the Index of Customers
3.3 TBtu per day held by LDCs accounted for 63 percent of were examined for the 12-month period of April 1, 1996

the regional total and was approximately four times the through April 1,"4997.  During this time, new contracts for
amount held by the shippers in second place, electric utilities 30.4 trillion Btu (TBtu) per day of firm transportation
(16 percent). The high concentration of capacity held by capacity became effective, while contracts accounting for
LDCs may be caused by two circumstances that exist in the 23.1 TBtu per day expired. Thus, newly contracted capacity
Southeast Region. First, many of the LDCs whose service exceeded expiring capacity by 31 percent. Marketers
areas are in the Northeast Region hold capacity on Southeaatcounted for the largest shares of both new and expiring
pipelines. Second, the Southeast may not have implemented capacity, but the relative shares among the different types of

retail unbundling initiatives to the same extent as other shippers varied, depending on whether the contracts were

regions. Thus, LDCs must continue to serve the majority of short- or long-term.

customers’ needs. This would also explain the low share of

firm capacity held by marketers in this region, only 4 percent. Marketers totally dominated short-term capacity under both
new and expiring contracts during the period (Figure 31).

In contrast, marketers held the largest proportion of firm Markatasunted for 60 percent of the 15.0 TBtu per day

capacity in the Western Region, 33 percent (4.8 TBtu per of new short-term firm capacity and for 59 percent of the
day). The Western Region includes California, where retalil 15.7 TBtu per day of expiring capacity. The shippers with the
unbundling began as early as 1986. In the West, electric next largest share of new short-term capacity were the
utilities held the second highest proportion of firm capacity, pipeline companies, with 11 percent of the total. For the
27 percent, followed closely by LDCs with 26 percent. expiring contracts, LDCs held the next largest share, which

was also 11 percent.

New and Expiring Long-Term Contracts

C iration is of icular i in th | "%New contracts are those that started any time from April 2, 1996,
ontract expiration Is of particular interest in the natura ga'Sthrough April 1,1997. Expiring contracts are those that ended any time from

industry today. To see if there are differences between typeapril 1, 1996, through March 31, 1997.
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expiring contracts. With 2.7 TBtu, electric utilities held
18 percent of the new, long-term daily capacity that became
effective during the period.

Capacity under new short-term contracts was almost equal to
that under expiring contracts during the period, but for long-
term contracts, new capacity was more than double that under
expiring contracts. Thus, shippers showed a preference for
longer term contracts as they increased their holdings of firm
transportation capacity during the period. New long-term
contracts accounted for 15.4 TBtu per day of firm capacity,

while long-term contracts for 7.5 TBtu of daily capacity The unused capilty of the interstate pipeline system for

expired. As with short-term contracts, marketers held the, : ; .
- . transportation service appears to be substantial. Based on an
largest shares of both new and expiring capacity under long-

term contracts, but both LDCs and electric utilities also heldestlm"jlted maximum system capability of 127 trillion Btu
o (TBtu) per day, on average, 37 percent or 47 TBtu per day of
significant shares of each.

the pipeline system capability was unused during thé-899
heating year (Figure 32). Shippers using firm transportation

Marketers held 4.8 TBtu per day of firm capacity under new .

. . services accounted for an average of 67 TBtu of gas per day,
long-term contracts, 31 percent of the total. This new Capac'%tilizin only 53 percent of the system adility and only 67
was 56 percent more than that held by marketers under gonlyosp Y y y

expiring contracts during the period. LDCs held 4.2 TBtu perpercent of the reserved capacity during the 1996-97 heating

dav of new canacity under lona-term contracts. accounting for €& This allowed interruptible shippers to move an average
Y pactty 9 ' 9190 13 TBMW per day, which represented 10 percent of the

27 percent of the total. The new capacity held by LDCs Wassystem capability. While 100 TBtu per day, or 78 percent of

more than double that held under expiring contracts. New, - .
) R, : ! the system capability, wasgerved during 1996-97, 20 TBtu

capacity held by electric utilities during the period was alsomc that was released to other firm shiopers

more than double the amount held by these shippers under PPErs.

Summary

Figure 32. Reserved, Utilized, and Available Capacity for the 1996-97 Heating Year

Capacity Utilization
Estimated
A T Available Capacity
Unsubscribed U o and Unused (47 TBtu/d)
i ncommitted and Unuse
Capacity (27 TBtu/d) by Firm Shippers -
s Released but Unused
Total Released by Firm Shippers
g Capacity (20 TBtu/ d) Released Capaci
Capability v Used by Firm S%ip;%rs Utilized
(127TBtU/d) R Ry \ ||Ze
/Capacity
Firm Contracted (80 TBu/d)
; Firm Contracted Capacity
Capacity (100 TBtu/d) Used by Firm Shippers
} Capacity Used by IT
Committed but Unused ¢
by Firm Shippers

TBtu/d = Trillion Btu per day. IT = Interruptible transportation service.

Note: A firm shipper is one using firm transportation services.

Source: Energy Information Administration, Office of Oil and Gas.
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Transportation access during the heating seassriess than

the 12-month average, but market conditions indicate that the
system can support significant additional load during this
period as well. On average, 31 percent or 39 TBtu per day of
the pipeline system capability was unused during thé-839
heating season. An average of 75 TBtu of gas per day was
transported under firm transportation services, utilizing
59 percent of the system capability and 70 percent of the
reserved capacity. Interestingly, interruptible service capacity
utilization during theneating season was at the same level as
during the nonheating season, 13 TBtu per day. The amount
of reserved capacity increased to 107 TBtu per day during the
heating season, but 20 TBtu per day was still released to
secondary shippers.

Whether these levels of unsubscribed and accessible capacity

remain unchanged in the future will largely depend on what

happens when firm transportation capacity contracts come up

for renewal. If significant capacity is turned back to the

system, shippers may pesd by transporting more gas using

interruptible service.

As of April 1997, virtually all (96 percent) of the firm
capacity was held under long-term contracts (those with terms
of 1 year or more), with local distribution companies holding
the largest portion of firm capacity, 44 percent. The greatest
shares of total firm capacity were held in the Northeast
(36 percent) and the Midwest (25 percent).
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Appendix A

State-to-State Natural Gas Pipeline Capacity
and Usage Levels

This appendix presents data on State-to-State capacity and more than one branch or mainline segment crossing to anothe
usage levels for major interstate pipeline companies in 1996 State. In such cases, data for the several points are combinec
and the percentage change between 1990 and 1996. The and summed rather than being separately identified in the table

appendix consists of six maps and six tables, which corresponBata regarding any of these individuals points, if wanted, are
to the six U.S. geographic regions used throughout the report available within the supporting database.
(Alaska, the District of Columbia, and Hawaii are not

included). The six regions are defined and ordered as follows: (The data contained in the tables may be downloaded from the
Energy Information Administration’s (EIA) Internet site in
® Central Region - Colorado, lowa, Kansas, Missouri, either a spreadsheet or database format, or from EIA’'s FTP site
Montana, Nebraska, North Dakota, South Dakota, Utah, ftp:&ftp.eia.doe.gov/pub/oil_gas/natural_gas/analysis_pub-
and Wyoming. lications/deliverability/data. The format and data element

definitions for the STBORDER database and spreadsheet can
e Midwest Region- lllinois, Indiana, Michigan, Minnesota, be found in the EIAGIS-NG @seeendix C) data dictionary

Ohio, and Wisconsin. DATADICT. DBF, also available from these sites.)
® Northeast Region - Connecticut, Delaware, Maine, For each adjoining State, a summary line displaying the
Maryland, Massachusetts, New Hampshire, New Jersey, combined total capacity, 1996 average daily flows, and the
New York Pennsylvania, Rhode Island, Vermont, weighted average usage rate of all pipelines exiting the State is
Virginia, and West Virginia. listed. Similarly, a summary of all pipeline routes entering the
receiving State is presented for each of these values. In some
® Southeast Region - Alabama, Florida, Georgia, cases, no flow data were reported in 1996 for a known State-to-
Kentucky, Mississippi, North Carolina, South Carolina, State pipeline combination. In these cases, the capacity value
and Tennessee. for the route is not included as part of the denominator
(weighting factor) when average utilization rates at the State
® Southwest Region Arkansas, Louisiana, New Mexico, and regional summary levels were calculated.

Oklahoma, and Texas.
The measure of capacity that is shown represents an estimate

® \Western Region- Arizona, California,ldaho, Nevada, of the maximum throughput capabilithefinterstate natural
Oregon, and Washington. gas pipeline network at a regional or State boundary.
Specifically, it is an estimate of how much gas can be

Each regional map portrays the States included in the region transported under normal operating conditions for a sustained
and the approximate routes of the major interstate pipelines period of time. Information on capacity levels for the interstate
operating in the region. Routes of some of the smaller pipeline pipeline systems was compiled by using data available from
systems are not displayed because they are difficult to filings at the Federal Ragtggtory Commission (FERC)
distinguish fronthe major systems. Underground storage site and through contacts with the companies themselves.

locations are included in the maps to give the reader a
perspective on the proximity and accessibility of storage to The average daily flow volumes presented in Tables Al
pipelines within a region. Although the maps do not include through A6 are based upon 1996 data extracted from Form

capacity levels, the reader can find a mapped regional State-to- ElA-176, “Annual Report of Natural and Supplemental Gas

State capacity summary representation in Chapters 3 and 5 ofupply&nd Disposition.” Thegre the sum of data that can be

the report. identified as volumes brought across a border. The data on
Form EIA-176 are annual; average daily levels wemputed

Each table represents one region, with the States within the on a 366-day basis (1996 was a leap year). More information

region presented in alphabetical order. For each State, a line on how Form EIA-176 data were compiled and included in this

item is listed for each interstate pipeline company capable of report can be found in Appendix D.

transporting gas from an adjoining State. It should be noted
that in a number of instances a pipeline company may have
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Figure A1. Major Interstate Natural Gas Pipelines in the Central Region

Northern Border Pipefine Co

Trailblazer Pipeline Co
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, as of December 1997.
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Table Al.

Operating in the Central Region, by State, 1990 and 1996
(Volumes in Million Cubic Feet per Day)

State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines

Receiving State/
Via Pipeline Company

Colorado
Colorado Interstate Gas
Panhandle Eastern P L Co

KN Interstate Gas Co
Trailblazer Pipeline Co

Transwestern Pipeline Co
Colorado Interstate Gas
Colorado Interstate Gas
Northwest Pipeline Corp
Questar P L Co

Colorado Interstate Gas
Questar P L Co
Williams Natural Gas Co
Wyoming Interstate Co

Total

lowa
Northern Border Pipeline Co

ANR Pipeline Co

Nat Gas P L Co of America
Northern Natural Gas Co

Total

Kansas
Colorado Interstate Gas
KN Interstate Gas Co
Williams Natural Gas Co

KN Interstate Gas Co

ANR Pipeline Co

Nat Gas P L Co of America
Noram Gas Transmission Co
Northern Natural Gas Co
Panhandle Eastern P L Co
Transwestern Pipeline Co
Williams Natural Gas Co

Total

Missouri
Associated Natural Gas Co
Mississippi River Trans Corp
Nat Gas P L Co of America
Noram Gas Transmission Co
Texas Eastern Trans Corp

Mississippi River Trans Corp

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity Average Daily Flow Rate?
Percent Percent Percent
Upstream Change Change Change
State 1996 1990-1996 1996  1990-1996 1996 1990-1996

Kansas 340 0 0 - - -
45 0 0 - - -

Total 385 0 0 -- -- --
Nebraska ‘97 144 2 -90 2 -96
500 0 490 141 98 141

Total 597 11 492 123 82 102
New Mexico 276 84 0 - - -
Oklahoma 200 0 71 . 35 -

d

Utah 165 104 - 63 -
337 60 84 100 25 25
23 0 2 -93 10 -93

Total 525 125 190 164 36 17
Wyoming 625 0 554 12 89 12
313 6 0 - - -

178 24 146 15 82 -7
499 0 480 123 96 123

Total 1,615 3 1,180 35 91 62
3,597 17 1,934 46 74 49
Minnesota 1,575 42 1,541 61 98 13
Missouri 680 13 669 17 99 4
Nebraska 1,330 0 1,067 14 80 14
1,295 0 740 33 57 20

Total 2,625 0 1,801 21 69 15
4,880 13 4,019 33 82 15
Colorado €244 0 83 15 34 15
20 0 13 63 66 63

186 19 164 15 88 -4

Total 450 7 261 16 58 9
Nebraska €40 0 4 17 9 -12
Oklahoma 853 0 697 16 82 16
€1,153 0 689 -8 60 -8

40 -20 18 -13 45 8

1,330 0 546 38 41 5

1,395 -5 834 62 60 71

5 0 2 -20 32 -20

496 0 280 -17 56 -17

Total 5,272 -2 3,067 17 58 18
5,762 -1 3,331 17 58 17

Arkansas 10 0 9 50 88 54
730 0 339 29 46 29

1,650 4 1,184 30 72 25

100 -33 15 -21 15 18

324 0 264 100 81 100

Total 2,814 1 1,811 37 64 36
Illinois 695 10 0 -- -- --

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System

a Average Usage

Exiting Capacity

Downstream

State

Kansas
None

Kansas/NE
Nebraska

New Mexico
Oklahoma
Wyoming
Utah

None

Oklahoma
None
Kansas
None

None
Illinois
lllinois

1996

244

60
500

500
250

180
587

250

186

603
1,665

Minnesota/IL/SD 2,035

Colorado
Nebraska
Nebraska

None

Nebraska
Nebraska
None
Nebraska
Missouri
None
Missouri/OK

Arkansas
Illinois
Illinois
None
lllinois

None

340
81

693
1,175

2,050
1,559

1,231

30
590
1,650

300

99



Table Al.

Operating in the Central Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines

Receiving State/
Via Pipeline Company

Panhandle Eastern P L Co
Williams Natural Gas Co

ANR Pipeline Co

Williams Natural Gas Co
Total

Montana
Montana Power Co
Northern Border Pipeline Co
Northern Natural Gas Co

Williston Basin | P L Co

Colorado Interstate Gas
Montana Power Co
Williston Basin | P L Co

Total

Nebraska
KN Interstate Gas Co
Trailblazer Pipeline Co

ANR Pipeline Co

KN Interstate Gas Co

Nat Gas P L Co of America
Northern Natural Gas Co
Williams Natural Gas Co

KN Interstate Gas Co
Trailblazer Pipeline Co

Total
North Dakota
Viking Gas Transmission Co

Northern Border Pipeline Co
Williston Basin | P L Co

Williston Basin | P L Co
Total

South Dakota
Northern Natural Gas Co
Northern Natural Gas Co

Northern Border Pipeline Co
Williston Basin | P L Co

Williston Basin | P L Co
Total

100

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity

Upstream
State

Kansas

Total
Nebraska
Oklahoma

Canada

Total
North Dakota
Wyoming

Total

Colorado

Total
Kansas

Total
Wyoming

Total

Minnesota
Montana

Total
South Dakota

lowa
Nebraska
North Dakota

Total
Wyoming

1996

1,559
972
2,531
693
47
6,780

Percent
Change
1990-1996

-2
0
-1
14
0
2

25
39
-92
25

17

0
43
88
29

223

38
139
48

166
54

38

37

33

Average Daily Flow

1996

1,447
262
1,710
679

45
4,244

64
1,475
5
1,542

28

0

47

47
1,617

491
494
679

12
712
974

2,379

109
490
599
3,472

22

1,472
87
1,559

1,581

34

1,656
22
1,677

1,793

Percent
Change
1990-1996

18
11
17
17
22
25

144

137
132

17

-10
26
-10
10
42
141
114
31

21

59
290
70

64

26

52
-16
51

57

Energy Information Administration
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a

Average Usage

Rate”
Percent
Change
1996 1990-1996

93 21
27 11
68 18
98 3
96 22
70 23
97 89
99 26
98 31
10 -56
12 -53
25 16
25 15
80 25
8 -44
98 137
91 132
98 3
15 -52
61 30
47 26
36 -10
59 22
90 63
98 141
97 119
67 42
26 -62
99 20
29 63
90 15
85 97
5 -58
48 26
99 10
40 -19
97 16
97 155

Exiting Capacity

Downstream
State

lllinois
None

lowa

Canada
North Dakota
Canada

North Dakota

None
None
Wyoming

Colorado

Missouri
Colorado
lowa
lowa/SD
None

None
Colorado

None

South Dakota
Montana

None

None
None

Minnesota
None

None

1996
1,361

680
None

1,480
60

304

162

None
500

693
96
1,330
1,365

500

1,685
268

1,655



Table A1l. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Central Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

Transmission Throughput Capabilities and Flows

a Average Usage

Estimated Entering Capacity Average Daily Flow Rate” Exiting Capacity
Percent Percent Percent
Receiving State/ Upstream Change Change Change Downstream
Via Pipeline Company State 1996 1990-1996 1996  1990-1996 1996 1990-1996 State 1996
Utah
Northwest Pipeline Corp Colorado €337 105 0 -- -- - Colorado 366
Questar P L Co °51 0 42 39 83 39 Wyoming 269
Total 388 81 42 -60 83 39
Northwest Pipeline Corp Idaho €208 19 0 -100 -- -- Wyoming 360
Kern River Gas Trans Co Wyoming 831 -- 739 -- 89 - Nevada 750
Northwest Pipeline Corp €430 0 72 9 17 9 Colorado 310
Questar P L Co €704 3 233 -10 33 -13 Colorado 23
Total 1,965 76 1,044 220 53 82
Total 2,651 68 1,086 73 54 35
Wyoming
Colorado Interstate Gas Colorado 180 -- 146 -- 81 -- Colorado 625
Questar P L Co ‘165 175 46 27 28 -54 Utah 703
Trailblazer Pipeline Co 500 0 490 141 98 80 Nebraska 500
Total 845 51 682 184 81 74
Colorado Interstate Gas Montana °60 - 0 0 - -- None
Williston Basin | P L Co 163 0 0 - - -- Montana 188
Total 223 37 0 - - -
Williston Basin | P L Co South Dakota 26 13 0 - - - None
Northwest Pipeline Corp Utah 360 44 0 -- -- -- Utah 310
Questar P L Co 269 0 46 113 94 113 Colorado 312
Total 629 21 46 -68 94 248
Total 1,723 36 728 71 79 135

#Average daily flow based upon annual volumes (reported as delivered from one State to another) divided by days in the year.

°Average usage rate is equal to the average daily flow derived by estimated capacity. Utilization computation does not include capacity against
which no flow was reported.

‘Bidirection flow occur on some or all of the pipeline company lines that cross the State border. The value shown represents the capacity, or
sum of capacity, for only the flow in the direction indicated.

dLess than 0.5 percent and greater than -0.5 percent.

-- = Not applicable, pipeline not in service in 1990 and/or no flow reported in 1990 or 1996.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity
Database, as of December 1997.

Energy Information Administration
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Figure A2. Major Interstate Natural Gas Pipelines Serving the Midwest Region
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, as of December 1997.
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Table A2. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Midwest Region, by State, 1990 and 1996
(Volumes in Million Cubic Feet per Day)

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity

Receiving State/ Upstream
Via Pipeline Company State
lllinois
ANR Pipeline Co Indiana

Midwestern Gas Trans Co
Texas Gas Trans Corp

Total
ANR Pipeline Co lowa
Natural Gas PL Co of America
Northern Natural Gas Co

Total
Trunkline Gas Co Kentucky

Mississippi River Trans Corp  Missouri
Natural Gas P L Co of America
Panhandle Eastern P L Co

Texas Eastern Trans Corp

Total

ANR Pipeline Co Wisconsin
Total
Indiana

ANR Pipeline Co lllinois
Natural Gas P L of America
Panhandle Eastern P L Co
Texas Eastern Trans Corp
Trunkline Gas Co

Total
ANR Pipeline Co Kentucky
Midwestern Gas Trans Co
Texas Gas Trans Corp

Total
ANR Pipeline Co Michigan
ANR Pipeline Co Ohio
Panhandle Eastern P L Co

Total

Total
Michigan

Bluewater Pipeline Co Canada
ANR Pipeline Co Indiana
Trunkline Gas Co

Total
ANR Pipeline Co Ohio
Panhandle Eastern P L Co

Total

Great Lakes Gas Trans Ltd Wisconsin
Northern Natural Gas Co

Total
Total
Minnesota
Central Pipeline Co Canada
Great Lakes Gas Trans Ltd
Viking Gas Transmission Co
Total

1996

€1,250
650
44
1,944
653
1,665
635
2,953
1,799
590
1,650
1,361
300
3,901
550
11,147

€1,250
600
1,573
400
745
4,568
1,386
664
1,510
3,560
1,417
318
150
468
10,012

€250
€1,470
739
2,209
932
860
1,792
2,100
125
2,225
6,476

88
2,286
425
2,799

Percent
Change
1990-1996

O

[é)]

27

20

Po PrNooo o ©

= O O

133

Noow o

g o oo

1996

0
356
24
380

617
1,428
506
2,552
1,241
50
1,175
1,304
246
2,775
177
7,124

587
560
1,378
293
705
3,523
1,198
426
1,076
2,700

75

75
6,299

617
573
1,190
449
509
958
1,913
83
1,996
4,144

39
2,143
399
2,581

Average Daily Flow

Percent
Change
1990-1996

-100
1
16
-27
45
31
66
40
22
-60
31
17
115
23

27

155

186
-16
15

50
61
50
52

48
41
49

Energy Information Administration
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1996

55
55
54

94
86
80
86

69

71
96
82
71

32
72

44
94
94
92

Average Usage
Rate®

Percent
Change
1990-1996

10
-1
14
30
38
28
22
-60

17

73
18

31

Exiting Capacity

Downstream
State

Indiana
None
None

Wisconsin
Wisconsin
Wisconsin

Indiana
Missouri
None
Indiana
Indiana

None

None
None
Ohio
Ohio
None

Ohio/IL
lllinois
Illinois/OH

None
Michigan
None

Canada

Indiana
None

Indiana/OH
Canada

Canada
None

Canada
Wisconsin
Wisconsin/ND

1996

1,249

581
55
385

745
695

1,573
400

1,313
671

2,997
649
1,051

1,470

250
1,417

100

1,980

63
2,100
431

103



Table A2. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Midwest Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity

Receiving State/ Upstream
Via Pipeline Company State
Northern Natural Gas Co lowa
Northern Border Pipeline Co  South Dakota
Northern Natural Gas Co Wisconsin

Total

Ohio

ANR Pipeline Co Indiana

Crossroads Pipeline Co
Panhandle Eastern P L Co
Texas Eastern Trans Corp
Texas Gas Trans Corp

Total
Columbia Gas Trans Corp Kentucky
Tennessee Gas Pipeline Co
Texas Eastern Trans Corp
Union Light Heat & Power Co

Total

CNG Trans Corp
Columbia Gas Trans Corp

Pennsylvania

Total
CNG Trans Corp West Virginia
Columbia Gas Trans Corp

Total

Total
Wisconsin

ANR Pipeline Co lllinois
Natural Gas PL Co of America
Northern Natural Gas Co

Total
ANR Pipeline Co Michigan

Great Lakes Gas Trans Ltd Minnesota
Northern Natural Gas Co
Viking Gas Transmission Co
Total
Total

1996

1,370
1,655

70
5,894

€1,748
250
1,314
671
1,007
4,990
574
1,777
2,066
45
4,462
435
30
465

709
864
1,573
11,489

1,268
55
385
1,708
735
2,100
232
347
2,679
5,122

Percent
Change
1990-1996

4
36

600
25

= N
o MNwooo Wo~No ! o

88

oo W

o

40

42
0
2

31

17

1996

742
1,645

4
4,972

1,151
92
793
287
796
3,119
450
1,667
1,919
43
4,080
4

3

7

135
767
902
8,108

172
70
276
500
382
1,921
133
327
2,381
3,263

Average Daily Flow

Percent
Change
1990-1996

38
54

49

Average Usage

1996

54
99

5
84

70
37
60
43
79
64

78
94
93
96
91

1
10
2

19
89
57
71

14
93
72
29

52

91
57
94
89
64

Rate®

Percent
Change
1990-1996

33
13

16

111

-1
-15
38
31

23
17

34

-90
-56
-28
50
29
27

Exiting Capacity

Downstream
State

Wisconsin
lowa
None

Michigan/IN
None
Michigan
None

None

None
Pennsylvania
West Virginia

None
None

Pennsylvania
West Virginia

Illinois
None
Michigan

None
Michigan
None
None

1996

232
1,575

1,250

860

1,575
2,740

560
11

550

125

2,100

#Average daily flow based upon annual volumes (reported as delivered from one State to another) divided by days in the year.
°Average usage rate is equal to the average daily flow derived by estimated capacity. Utilization computation does not include capacity against

which no flow was reported.

“Bidirection flow occur on some or all of the pipeline company lines that cross the State border. The value shown represents the capacity, or
sum of capacity, for only the flow in the direction indicated.
dLess than 0.5 percent and greater than -0.5 percent.

-- = Not applicable, pipeline not in service in 1990 and/or no flow reported in 1990 or 1996.

Note: Totals may not equal sum of components because of independent rounding.
Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity

Database, as of December 1997.
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Figure A3. Major Interstate Natural Gas Pipelines Serving the Northeast Region
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, as of December 1997.
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Table A3.

Operating in the Northeast Region, by State, 1990 and 1996
(Volumes in Million Cubic Feet per Day)

State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines

Receiving State/
Via Pipeline Company

Connecticut
Tennessee Gas Pipeline Co
Algonquin Gas Trans Co
Iroquois Pipeline Co
Tennessee Gas Pipeline Co

Total

Delaware
Eastern Shore Nat Gas Co
Columbia Gas Trans Corp
Eastern Shore Nat Gas Co
Transcontinental Gas P L Co

Total

Maine

Granite State Gas Trans Inc
Total

Maryland
Eastern Shore Nat Gas Co
CNG Trans Corp
Columbia Gas Trans Corp
Eastern Shore Nat Gas Co
Texas Eastern Trans Corp

Columbia Gas Trans Corp
Transcontinental Gas P L Co

Columbia Gas Trans Corp
Total

Massachusetts
Tennessee Gas Pipeline Co
Tennessee Gas Pipeline Co
Algonquin Gas Trans Co
Total
New Hampshire
Granite State Gas Trans Inc

Granite State Gas Trans Inc
Tennessee Gas Pipeline Co

Granite State Gas Trans Inc
Total
New Jersey
Columbia Gas Trans Corp
Columbia Gas Trans Corp
Tennessee Gas Pipeline Co

Texas Eastern Trans Corp
Transcontinental Gas P L Co

Total

106

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity

Upstream
State

Massachusetts
New York

Total

Maryland
Pennsylvania

Total

New Hampshire

Delaware
Pennsylvania

Total
Virginia

Total
West Virginia

Connecticut
New York
Rhode Island

Maine
Massachusetts

Total
Vermont

Delaware
Pennsylvania

Total

1996

g1
1,030
420
121
1,571
1,652

28

172
60
76

308
336

31
31

10

533
42

28
163
953
1,113
2,100
3,213

4,170

80
1,059

560
1,699

31
31
75

106

31
168

141

245
499
2,850
2,387
5,981
6,122

Percent
Change
1990-1996

171
27
55
48

50
50

29

2O

25

o O

41

25

50

19
10
13

29
29

a7

24

12
15

1996

565
389
101
1,056
1,063

34
43
50
126
126

16
16

219
263
1,271
1,573
3,325
3,325

Average Daily Flow

Percent
Change
1990-1996

-5
12
-8
72
71

42
516
31
84
35

46
46

919

82
10

-1
20

216
27
11
11
17
17

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System

a

Average Usage
Rate®

Percent
Change

1996 1990-1996

8 -5
55 2
93 -
84 -12
67 15
64 17
20 -4
72 127
65 3
41 19
41 -1
52 -43
52 -43
85 21
22 51
22 19
40 -16
87 -5
71 -9
64 -9
84 79
53 -1
73 48
36 294
31 -68
61 65
52 -2
70 -24
52 -7
89 114
53 24
45 -10
66 11
56 5
56 6

Exiting Capacity

Downstream

State

Massachusetts

Rhode Island
New York
None

None

New Jersey
Maryland
None

New Hampshire

Delaware
Virginia

None

None
Pennsylvania

Pennsylvania
Pennsylvania

None

None
NH/RI/CT
Rhode Island

None

Maine
None

None

None

None

New York
New York
New York

1996

80

665
260

141
10

31

28
350

163

146
2,050

None
329
145

31

377
562
885



Table A3.

Operating in the Northeast Region, by State, 1990 and 1996 (Continued)

(Volumes in Million Cubic Feet per Day)

State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines

Receiving State/
Via Pipeline Company

New York
Empire Pipeline Co
Iroquois Pipeline Co
North Country P L Co
St Lawrence Gas
Tennessee Gas Pipeline Co

Iroquois Pipeline Co

Algonquin Gas Trans Co
Tennessee Gas Pipeline Co
Texas Eastern Trans Corp
Transcontinental Gas P L Co

CNG Trans Corp

Columbia Gas Trans Corp
National Fuel Gas Supply Co
Penn York Energy Corp
Tennessee Gas Pipeline Co

Total

Pennsylvania
Columbia Gas Trans Corp
Transcontinental Gas P L Co

Transcontinental Gas P L Co
Columbia Gas Trans Corp
National Fuel Gas Supply Co
Penn York Energy Corp

CNG Trans Corp
Tennessee Gas Pipeline Co

Carnegie Natural Gas Co
CNG Trans Corp
Columbia Gas Trans Corp
Equitrans Inc

Texas Eastern Trans Corp

Total

Rhode Island
Algonquin Gas Trans Co

Algonquin Gas Trans Co
Tennessee Gas Pipeline Co
Total

Vermont
Granite State Gas Trans Inc
Vermont Gas Sys Inc

Total

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity

Average Daily Flow

a

Average Usage

Rate®
Percent Percent Percent
Upstream Change Change Change
State 1996 1990-1996 1996 1990-1996 1996 1990-1996

Canada 503 -- 124 -- 25 --
858 -- 782 -- 91 -

56 -- 44 -- 79 --
62 44 37 69 60 18
843 129 796 222 94 40

Total 2,322 466 1,783 563 77 17
Connecticut 250 -- 200 -- 80 -
New Jersey 1,150 13 629 8 55 -5
377 0 120 66 32 66
562 4 250 -4 45 -8

886 0 742 -9 84 -9

Total 2,975 5 1,741 1 59 -5
Pennsylvania 1,565 8 446 26 29 -10
131 33 73 -14 56 -35
116 0 97 160 83 160

‘95 0 45 32 47 32

823 21 684 58 83 1

Total 2,730 12 1,348 26 9 9
8,277 46 5,072 65 61 12

Maryland 206 41 0 -- - --
2,050 0 1,748 -8 85 -8

Total 2,256 3 1,748 -11 85 -4
New Jersey 1,900 9 0 -- -- --
New York 1 0 0 -47 40 -47
‘321 23 234 - 73 -

60 0 0 - - -

Total 382 19 235 1,017 73 111
Ohio 560 0 0 -- -- --
1,575 0 1,433 13 91 11

Total 2,135 0 1,433 13 91 11
West Virginia 30 0 20 100 84 23
500 0 507 316 67 100

1,179 0 479 0 81 234

€255 7 51 -19 49 21

2,625 4 2,400 20 91 16

Total 4,589 3 3,458 30 75 26
11,262 4 7,241 -4 80 12

Connecticut 760 14 495 38 65 21
Massachusetts 145 9 72 -29 50 -35
173 518 146 597 85 13

Total 318 98 218 78 69 -10
1,078 31 714 48 66 13

Canada 31 24 30 37 97 10
40 25 21 17 53 -6

Total 71 25 51 28 72 3
71 25 51 28 72 0

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System

Exiting Capacity

Downstream

State

None
Connecticut

None
None

New York

Connecticut
Connecticut
None
None

None
Pennsylvania
Pennsylvania
Pennsylvania
Massachusetts

Delaware/NY/NJ
Maryland/DE/NJ

None

None
None
None

New York/MD
New York/NJ

None

Ohio
Ohio/MD/WV
West Virginia
New Jersey

Massachusetts

None
None

New Hampshire
None

1996

420

250

1,030
121

321
60
1,059

547
2,463

2,098
1,322

435
651
70
2,850

705

31

107



Table A3. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Northeast Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

Transmission Throughput Capabilities and Flows

a Average Usage

Estimated Entering Capacity Average Daily Flow Exiting Capacity

Rate®
Percent Percent Percent
Receiving State/ Upstream Change Change Change Downstream
Via Pipeline Company State 1996 1990-1996 1996 1990-1996 1996 1990-1996 State 1996
Virginia
CNG Trans Corp Maryland 350 10 73 317 21 281 West Virginia 21
Transcontinental Gas P L Co North Carolina 2,587 7 2,033 -3 79 -9 Maryland/NC 2,520
East Tennessee Nat Gas Co Tennessee 26 102 0 -97 1 -98 None
Columbia Gas Trans Corp West Virginia 1,943 15 829 5 43 -8 Maryland/NC 1,137
Total 4,906 10 2,935 1 60 -8
West Virginia
Columbia Gas Trans Corp Kentucky 1,855 0 1,829 17 98 16 Virginia/PA 3,121
Tennessee Gas Pipeline Co 681 0 569 36 84 36 None
Total 2,536 0 2,398 21 95 21
Columbia Gas Trans Corp Maryland 5 0 0 -- -- --
Columbia Gas Trans Corp Ohio 12 0 0 -99 1 -96 None
Texas Eastern Trans Corp 2,740 12 2,421 21 88 8 Pennsylvania 2,625
Total 2,752 12 2,421 21 88 8
Columbia Gas Trans Corp Pennsylvania 579 0 0 -- -- -- OH/KY 938
Equitrans Inc 70 0 29 32 41 32 Pennsylvania 255
Total 649 0 29 -33 40 -33
CNG Trans Corp Virginia 21 -34 7 271 31 465 Ohio/PA 1,209
Total 5,962 5 4,855 20 90 27

#Average daily flow based upon annual volumes (reported as delivered from one State to another) divided by days in the year.

°Average usage rate is equal to the average daily flow derived by estimated capacity. Utilization computation does not include capacity against
which no flow was reported.

‘Bidirection flow occur on some or all of the pipeline company lines that cross the State border. The value shown represents the capacity, or
sum of capacity, for only the flow in the direction indicated.

dLess than 0.5 percent and greater than -0.5 percent.

-- = Not applicable, pipeline not in service in 1990 and/or no flow reported in 1990 or 1996.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity
Database, as of December 1997.

Energy Information Administration
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Figure A4. Major Interstate Natural Gas Pipelines in the Southeast Region
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, as of December 1997.
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Table A4.

Operating in the Southeast Region, by State, 1990 and 1996
(Volumes in Million Cubic Feet per Day)

State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines

Receiving State/
Via Pipeline Company

Alabama
Koch Gateway Pipeline Co
Mobile Bay Pipeline Co
Alabama-TN Nat Gas Co
Florida Gas Trans Co
Koch Gateway Pipeline Co
Southern Natural Gas Co
Tennessee Gas Pipeline Co
Texas Eastern Trans Corp
Transcontinental Gas P L Co

Total

Florida
Florida Gas Trans Co
Koch Gateway Pipeline Co

South Georgia Nat Gas Co
Total

Georgia
South Georgia Nat Gas Co
Southern Natural Gas Co

Transcontinental Gas P L Co

Southern Natural Gas Co

East Tennessee Nat Gas Co
Total

Kentucky
ANR Pipeline Co
Columbia Gulf Trans Co
Midwestern Gas Trans Co
Tennessee Gas Pipeline Co
Texas Eastern Trans Corp
Texas Gas Trans Corp
Trunkline Gas Co

Columbia Gas Trans Corp
Total

Mississippi
Koch Gateway Pipeline Co
ANR Pipeline Co
Tennessee Gas Pipeline Co
Texas Gas Trans Corp
Trunkline Gas Co

Chandeleur Pipeline Co
Columbia Gulf Trans Co
Florida Gas Trans Co
Koch Gateway Pipeline Co
Mid-Louisiana Gas Co
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Transmission Throughput Capabilities and Flows

Estimated Entering Capacity

Percent
Upstream Change
State 1996 1990-1996

Florida 20 0
Gulf of Mexico 600 --
Mississippi 35 17
1,375 70

300 -45

2,250
1,899 20
2,108 0
3,302 0
Total 11,269 6
11,889 12
Alabama 1,475 8%
145

Total 1,620 68
Georgia 56 30
1,676 66
Alabama 132 39
1,530 0
3,467 7

Total 5,129 5
South Carolina 50 0
Tennessee 62 0
5,241 5
Tennessee 1,398 7
2,010 0
665 0
2,671 10
2,104 0
©1,669 0
1,825 0

Total 12,343 3
West Virginia 76 0
12,418 3
Alabama 200 33
Arkansas 1,430 6
1,580 1
2,163 0
1,853 0

Total 7,026 1
Gulf of Mexico 275 0
Louisiana 1,982 -7
1,300 58
1,030 8
70 0

Average Daily Flow

1996

900

1,376
1,818
2,010
2,694
8,839
8,840

1,166
115
1,281
38
1,320

103
1,034

2,969
4,106

4,106

1,291
1,801
478
2,531
2,015
1,519
1,444
11,080

11,080

1,213
900
1,647
1,356
5,116
85
1,756
870
474
60

Percent
Change
1990-1996

50
19
47

92
48

54
21

31

34
15
22
32
41
23

22

-15
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a

Average Usage

Rate®
Percent
Change
1996 1990-1996

27 -
77 -14
65 -30
2 -94
61 27
96 30
96 21
82 -5
78 8
78 8
79 -17
79 19
79 -13
69 48
79 11
78 11
68 21
86 -2
80 4
78 83
92 23
90 7
72 34
95 5
96 22
91 32
79 41
90 19
90 19
85 15
57 -16
76 21
73 24
73 12
31 -43
89 8
67 -24
46 -39
86 0

Exiting Capacity

Downstream

State

None
None

None
Florida
Florida
Georgia
Tennessee
Tennessee
Georgia

None
Alabama

None

Florida

South
Carolina/TN
South Carolina

None
None

Indiana

West Virginia
Indiana
Ohio/WV
Ohio
Indiana/TN
Illinois

Ohio/WV

None

Tennessee
Tennessee
Tennessee
Tennessee

Tennessee
Alabama
Alabama/LA
Louisiana

1996

1,475

145
1,530
1,732
2,151
3,467

20

56
332

3,195

1,386
1,680

663
2,458
2,066
1,534
1,799

2,254

1,480
2,132
1,880
1,836

1,961
1,375
610
70



Table A4. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Southeast Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

Transmission Throughput Capabilities and Flows

a Average Usage

Estimated Entering Capacity Average Daily Flow Exiting Capacity

Rate®
Percent Percent Percent
Receiving State/ Upstream Change Change Change Downstream
Via Pipeline Company State 1996 1990-1996 1996 1990-1996 1996 1990-1996 State 1996
Southern Natural Gas Co 1,661 0 1,319 20 79 20 Alabama 2,250
Tennessee Gas Pipeline Co 2,520 5 1,975 4 78 0 Alabama 1,899
Texas Eastern Trans Corp 2,202 25 1,965 40 89 12 Alabama 2,108
Transcontinental Gas P L Co 3,056 0 2,528 3 83 3 Alabama 3,302
Total 13,821 7 10,947 8 79 1
Total 21,321 5 16,148 9 7 4
North Carolina
Transcontinental Gas P L Co South Carolina 3,002 8 2,638 4 88 -4 Virginia 2,587
Columbia Gas Trans Corp Virginia 25 0 15 14 60 14 None
Transcontinental Gas P L Co 420 -- 0 - - - None
Total 445 1,680 15 14 60 14
Total 3,447 23 2,653 4 88 -4
South Carolina
Southern Natural Gas Co Georgia 276 0 216 8 78 8 Georgia 50
Transcontinental Gas P L Co 3,195 7 2,797 5 88 -2 North Carolina 3,002
Total 3,471 7 3,013 6 87 7
Tennessee
Tennessee Gas Pipeline Co  Alabama 1,732 16 1,678 53 97 33 Kentucky 2,671
Texas Eastern Trans Corp 2,151 0 2,010 21 93 21 Kentucky 2,104
Total 3,883 6 3,688 34 95 25
Southern Natural Gas Co Georgia 56 25 22 0 39 -20 None
Texas Gas Trans Corp Kentucky ‘25 - 0 - -- - None
Alabama-TN Nat Gas Co Mississippi 91 1,031 7 0 8 -91 None
ANR Pipeline Co 1,418 7 1,205 21 85 14 Kentucky 1,398
Columbia Gulf Trans Co 1,961 -5 1,731 1 88 6 Kentucky 2,010
Noram Gas Transmission Co 25 0 0 - - - Arkansas 25
Tennessee Gas Pipeline Co 2,132 1 1,896 32 89 30 None
Texas Gas Trans Corp 1,880 0 1,579 23 84 23 Kentucky 1,669
Trunkline Gas Co 1,836 0 1,346 24 73 24 Kentucky 1,825
Total 9,342 1 7,764 19 83 18
Total 13,306 3 11,475 23 87 20

#Average daily flow based upon annual volumes (reported as delivered from one State to another) divided by days in the year.

°Average usage rate is equal to the average daily flow derived by estimated capacity. Utilization computation does not include capacity against
which no flow was reported.

‘Bidirection flow occur on some or all of the pipeline company lines that cross the State border. The value shown represents the capacity, or
sum of capacity, for only the flow in the direction indicated.

dLess than 0.5 percent and greater than -0.5 percent.

-- = Not applicable, pipeline not in service in 1990 and/or no flow reported in 1990 or 1996.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity
Database, as of December 1997.
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Figure A5. Major Interstate Natural Gas Pipelines Exporting from the Southwest Region

T Northern Natural Gas Co p /
., | Panhandle Eastern Pipeline Co o :
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R B e o
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: f "\{ * NORAM Gas Transmission Co
| \ /
‘ ANR Pipe{ne co

/ Texas Gas Transmission Co
Tennessee (as Pipeiine Co (Narth}
° é"’ Trunkline Gas Co

4 Columbia Gulf Transmission Co
77} Tennessee Gas Pipeline Co (South)
Texas Eastern Transmission Co
Transcontinental Gas Pipeiine Co

Southern Natural Gas Co

* = Underground Storage

Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, as of December 1997.
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Table A5.

Operating in the Southwest Region, by State, 1990 and 1996
(Volumes in Million Cubic Feet per Day)

State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines

Receiving State/
Via Pipeline Company

Arkansas
ANR Pipeline Co
Mississippi River Trans Corp
Noram Gas Transmission Co
Tennessee Gas Pipeline Co
Texas Gas Trans Corp
Trunkline Gas Co

Associated Natural Gas Co

Noram Gas Transmission Co
Ozark Gas Trans Sys

Noram Gas Transmission Co

Natural Gas P L Co of America
Texas Eastern Trans Corp

Total

Louisiana
Mississippi River Trans Corp
Noram Gas Transmission Co

ANR Pipeline Co

Columbia Gulf Trans Co
High Island Offshore Co
Koch Gateway Pipeline Co
Quivira Gas Co

Sea Robin Pipeline Co
Shell Gas Pipeline Co
Southern Natural Gas Co
Stingray Pipeline Co
Tennessee Gas Pipeline Co
Texas Eastern Texas Trans Co

Koch Gateway Pipeline Co
Mid-Louisiana Gas Co

Florida Gas Trans Co

Gulf States Transmission Corp
Koch Gateway Pipeline Co
Mississippi River Trans Corp
Natural Gas P L Co of America
Noram Gas Transmission Co
Sabine Pipe Line Company
Southern Natural Gas Co
Tennessee Gas Pipeline Co
Texas Eastern Trans Corp
Texas Gas Trans Corp
Transcontinental Gas P L Co
Trunkline Gas Co

ANR Pipeline Co

Columbia Gulf Transmission Co

Natural Gas PL Co of America

Transwestern Pipeline Corp
Total

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity ~Average Daily Flow Aferage Usage Rate Exiting Capacity

Percent Percent

Upstream Change Change
State 1996 1990-1996 1996 1990-1996 1996
Louisiana 1,430 7 1,213 21 85
730 35 111 -57 15
€120 0 44 - 37
1,581 0 901 -14 57
2,002 0 1,592 24 80
1,853 0 1,356 24 73
Total 7,716 4 5,218 11 68
Missouri 30 9 26 250 88
Oklahoma 1,654 1,010 47 61
170 0 81 353 48
Total 1,824 0 1,091 55 60
Tennessee 25 0 0 - -
Texas ©1,893 19 1,167 32 62
267 5 179 257 67
Total 2,160 17 1,345 44 62
11,755 5 7,680 21 65
Arkansas 550 0 539 10 98
156  -31 0 - -
Total 706 -9 539 10 98
Gulf of Mexico® 1,919  NA NA - NA
1,210 NA NA - NA
1,800 NA NA - NA
530 NA NA - NA
120 NA NA - NA
1,595 NA NA - NA
600 NA NA - NA
2,012 NA NA - NA
1,170 NA NA - NA
2,755 NA NA - NA
990 NA NA - NA
1,700 NA NA - NA
1,226 NA NA - NA
Total 17,627 NA NA - NA
Mississippi 310 0 0 . -
70 0 60 - 86
Total 380 0 60 - 16
Texas 320 7 253 23 79
75 Q 9 17 13
825 731 39 89
85 0 58 97 68
€725 0 663 357 91
140 87 93 44 67
270 0 98 - 36
110 18 48 81 44
1,307 13 1,231 23 94
“743 10 602 -1 81
179 30 161 38 90
725 0 702 12 97
334 0 307 21 92
Total 5,838 6 4,958 38 85
Louisiana N - - - -
€ - -_— - -
€ - -_— -_— -_—
€ - - - -
24,560 4 8,093 50 78

Energy Information Administration
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Percent
Change
1990-1996

14
-68

Downstream

State

Mississippi
Missouri/LA
Missouri
Mississippi
Mississippi
Mississippi

Missouri

Louisiana/TX
None

None

Missouri
Missouri

None
Texas

None
None

Mississippi
None
Mississippi
Arkansas
None
Arkansas
None
Mississippi
Mississippi/AR
Mississippi
Arkansas
Mississippi
Arkansas

Arkansas
Mississippi
Texas
Texas

1996

1,430
1,280

100
1,580
2,163
1,852

10
206

2,250
300

25

1,340

1,030
1,340

825

1,661
4,101
2,201
2,002
3,056
1,852

1,338
2,133
509
199
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Table A5. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Southwest Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

Receiving State/
Via Pipeline Company

New Mexico
El Paso Natural Gas Co
Transcolorado Gas Trans Co
Transwestern Pipeline Co

El Paso Natural Gas Co
Natural Gas P L Co of America
Transwestern Pipeline Co

Total

Oklahoma
Colorado Interstate Gas

KN Interstate Gas Co
Natural Gas P L Co of America
Williams Natural Gas Co

ANR Pipeline Co

Colorado Interstate Gas

El Paso Natural Gas Co

KN Interstate Gas Co

Natural Gas P L Co of America
Northern Natural Gas Co
Panhandle Eastern P L Co
Transok Inc

Transwestern Pipeline Co
Williams Natural Gas Co

Total

Texas
Natural Gas P L Co of America
Noram Gas Transmission Co

Black Marlin Pipeline Co
Natural Gas PL Co of America
Sea Rim Pipeline Co

Seagulf Interstate Corp
Superior Offshore Pipeline Co
Transcontinental Gas PL Co

Koch Gateway Pipeline Co
Natural Gas P L Co of America
Noram Gas Transmission Co
Texas Eastern Trans Corp

Texas Eastern Trans Corp

El Paso Natural Gas Co
Natural Gas P L Co of America
Northern Natural Gas Co
Transwestern Pipeline Co

ANR Pipeline Co

Colorado Interstate Gas

El Paso Natural Gas Co

KN Interstate Gas Co

Natural Gas P L Co of America

114

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity ~Average Daily Flow Aferage Usage Rate Exiting Capacity

Percent Percent

Upstream Change Change
State 1996 1990-1996 1996 1990-1996 1996
Colorado 650 50 573 47 88
120 - 100 - 83
500 233 277 - 55
Total 1,270 118 949 143 75
Texas 2,750 7 7 -99 0
550 91 4 -95 1
950 21 0 - -
Total 4,250 17 11 -99 1
5,520 30 960 -53 52
Colorado 250 25 201 37 80
Kansas 5 0 4 -- 80
300 0 0 - -
259 48 87 212 34
Total 564 18 91 227 36
Texas 580 21 319 457 55
€200 0 100 - 50
152 0 51 - 33
€135 0 70 - 52
€1,765 16 617 52 35
2,500 0 451 74 18
389 -4 289 82 74
30 - 24 - 80
75 0 40 -36 53
100 0 66 -3 66
Total 5,926 6 2,027 100 34
6,740 8 2,318 95 36
Arkansas °600 0 0 0 -
50 43 12 -55 23
Total 650 2 12 -55 23
Gulf of Mexico? 384  NA NA - NA
115 NA NA - NA
176 NA NA - NA
95 NA NA - NA
360 NA NA - NA
400 NA NA - NA

Total 1,530

Louisiana 20 0 4 -- 19
‘140  -90 0 - -
25 0 14 138 58
€199 0 0 - -
Total 384 77 18 -43 41
Mexico €350 0 37 - 11
New Mexico  °1,546 0 601 - 39
720 41 282 56 39
€200 0 141 23 70
800 2 523 62 65
Total 3,266 7 1,548 43 47
Oklahoma 150 0 119 332 79
€200 0 24 -56 12
€250 0 12 -95 5
35 0 3 -81 8
€750 22 572 18 76

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System

Percent
Change

1990-1996

-36

Downstream
State

Arizona
None
Arizona

Arizona
Texas
Arizona

Texas

Texas
Texas
Missouri

Kansas
None
None
None
Kansas/TX
Kansas
Kansas/TX
None
Kansas
Kansas

None
Louisiana

None
Arkansas
None
Louisiana

None

None

Oklahoma
Oklahoma
Oklahoma

None
New Mexico
None
New Mexico

1996

650

500

4,261
720
1,090

200

35
750
496

853

1,903
1,330
1,451

496

140

1,873

743

1,765
2,500
75

None
2,750

550



Table A5. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Southwest Region, by State, 1990 and 1996 (Continued)
(Volumes in Million Cubic Feet per Day)

Receiving State/
Via Pipeline Company

Noram Gas Transmission Co
Northern Natural Gas Co
Panhandle Eastern P L Co
Transok Inc

Transwestern Pipeline Co

Total

ANR Pipeline Co

Florida Gas Transmission Co
Mississippi River Transm Co
Southern Natural Gas Co
Tennessee Gas Pipeline Co
Texas Eastern Trans Corp
Texas Gas Transmission Corp
Transcontinental Gas Pipeline Co
Trunkline Gas Co

United Gas Pipeline Co
Williams Natural Gas Co

Transmission Throughput Capabilities and Flows

Estimated Entering Capacity ~Average Daily Flow Aferage Usage Rate Exiting Capacity

Percent Percent Percent
Upstream Change Change Change Downstream
State 1996 1990-1096 1996 1990-1996 1996  1990-1996 State
139 0 13 141 9 141 None
1,050 75 175 41 17 -19 None
°56 0 34 7 60 7 Oklahoma
50 -- 11 -- 22 -- None
115 35 26 -58 23 -69 New Mexico
Total 2,795 31 988 -5 38 -22
8,575 -4 2,759 95 41 73
Texas € - . - - - Oklahoma
N - - - - - Louisiana
€ - - - - - Louisiana
N - - - - -~ Louisiana
€ - - . - - Louisiana
N - - - - - Arkansas/LA
€ . - . . . Louisiana
N - - - - - Louisiana
€ - - . . . Louisiana
N - - - - -~ Louisiana
€ - . - - - Oklahoma

1996

3

9

89

50

#Average daily flow based upon annual volumes (reported as delivered from one State to another) divided by days in the year.
°Average usage rate is equal to the average daily flow derived by estimated capacity. Utilization computation does not include capacity against

which no flow was reported.

‘Bidirection flow occur on some or all of the pipeline company lines that cross the State border. The value shown represents the capacity, or
sum of capacity, for only the flow in the direction indicated.

dList of Offshore-to-Onshore capacity levels is not all inclusive. In some cases capacity levels may be understated.

°The pipeline, or a portion of the pipeline system, begins service in the “Receiving State.” Pipeline is shown here for purposes of showing

capacity exiting the State.

-- = Not applicable, pipeline not in service in 1990 and/or no flow reported in 1990 or 1996. NA = Not available.
Note: Totals may not equal sum of components because of independent rounding.
Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity

Database, as of December 1997.
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Deliverability on the Interstate Natural Gas Pipeline System

115



Figure A6. Major Interstate Natural Gas Pipelines Serving the Western Region

Northwest Pipeline Co Pacific Gas & Electric Gas Transmission Co

\ - Northwest
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Southwest Gas Co

Southern California Gas Co (Intrastate)
(Intrastate) Mojave Pipeline Co

~+—— Transwestern Gas Pipeline Co

San Diego Gas & Electric Co

(Intrastate) El Paso Natural Gas Co

* = Underground Storage

Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, as of December 1997.
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Table A6. State Border Capacity, Flows, and Utilization Rates of Interstate Natural Gas Pipelines
Operating in the Western Region, by State, 1990 and 1996

(Volumes in Million Cubic Feet per Day)

Transmission Throughput Capabilities and Flows

a Average Usage

Estimated Entering Capacity Average Daily Flow Exiting Capacity

Rate®
Percent Percent Percent
Receiving State/ Upstream Change Change Change Downstream
Via Pipeline Company State 1996  1990-1996 1996 1990-1996 1996 1990-1996 State 1996
Arizona
El Paso Nat Gas Co New Mexico 4,261 19 2,285 -29 54 -41 California/NV/IMX 3,679
Transwestern Pipeline Co 1,090 41 130 -81 12 -87 California 1,225
Total 5,351 23 2,415 -38 45 -50
California
El Paso Nat Gas Co Arizona 3,443 21 1,607 -40 47 -50 None
Mojave Pipeline Co 450 -- 295 - 66 - None
Transwestern Pipeline Co 1,225 61 430 -38 35 -61 None
Total 5,118 42 2,332 -31 46 -51
Pacific Interstate Offshore Co Offshore Calif. 60 0 14 -53 23 -53 None
Kern River Gas Trans Co Nevada 750 -- 658 - 89 -- None
Paiute Pipeline Co 30 39 8 -49 27 -63 None
Total 780 3,530 666 -49 85 14
Pacific Gas Transmission Co Oregon 1,950 62 1,594 54 82 -10 None
Tuscarora Pipeline Co 113 - 53 -24 48 - Nevada 95
Total 2,063 72 1,647 49 80 -18
Total 7,961 65 4,646 -3 59 -37
Idaho
Pacific Gas Transmission Co Canada 2,660 55 2,301 63 87 -2 Washington 2,632
Northwest Pipeline Corp Oregon 481 9 344 1,250 72 1,138 Nevada 158
Northwest Pipeline Corp Utah 444 22 0 -100 - -- Utah 298
Northwest Pipeline Corp Washington 122 0 0 0 -- -- None
Total 3,707 39 2,645 62 90 5
Nevada
El Paso Nat Gas Co Arizona 191 14 109 27 57 11 None
Tuscarora Pipeline Co California 95 -- 53 -12 56 -- None
Northwest Pipeline Corp Idaho 158 32 132 28 84 -3 None
Kern River Gas Trans Co Utah 750 - 712 -- 95 -- California 750
Total 1,194 310 1,006 304 84 -3
Oregon
Northwest Pipeline Corp Idaho 254 6 0 -- - - Washington 941
Northwest Pipeline Corp Washington 739 i 228 277 31 113 Idaho 481
Pacific Gas Transmission Co 2,378 57 2,095 60 88 -3 California 2,063
Total 3,117 61 2,323 69 75 3
Total 3,371 55 2,323 69 75 3
Washington
Ferndale P L Co Canada 45 -- 2 - 4 -- None
Northwest Pipeline Corp 1,066 29 969 110 91 62 Oregon 1,289
Sumas International Pl Co 15 0 4 40 28 40 None
Total 1,126 34 975 110 87 57
Pacific Gas Transmission Co Idaho 2,632 66 2,251 62 86 -10 Oregon 2,378
Northwest Pipeline Corp Oregon ‘941 24 0 -- -- Idaho 122
Total 4,699 47 3,226 70 91 20

#Average daily flow based upon annual volumes (reported as delivered from one State to another) divided by days in the year.

°Average usage rate is equal to the average daily flow derived by estimated capacity. Utilization computation does not include capacity against
which no flow was reported.

‘Bidirection flow occur on some or all of the pipeline company lines that cross the State border. The value shown represents the capacity, or
sum of capacity, for only the flow in the direction indicated.

-- = Not applicable, pipeline not in service in 1990 and/or no flow reported in 1990 or 1996.

Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity
Database, as of December 1997.
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Appendix B

Natural Gas Pipeline and System Expansions, 1997-2000

A great deal of new pipeline capability has bperposed for Overview
development throughout North America between now and the

tum of the century. The most extensive development 'SAt least 41 pipeline expansion projects were completed and

focused on_expandmg the deliverability of Cane_ld|an gas t(S)pIaced in service in the United States during 1997 (Figure B1)
the U.S. Midwest and Northeast and to Canadian markets; : - .
resenting more than 6.3 billion cubic feet per day (Bcf/d)

L : §
Several new plpglmes and system expansions are p'a”r?ed ic%p added pipeline capacity. These projects either added
not only would improve access to natural gas supplies in

capacity directly to the interstate network, improved local

Western Canada but also to production from the OleVempimintrastate service, or expanded access to producing fields or
areas, such as the Sable Island field in Eastern Canada. The ’ P P 9

. ) . : . natural gas market centers. Seven of the projects increased
second-largest focus is on improving access to the INCreasing ierregional transmission capability by 750 million cubic feet
deep-water production in the Gulf of Mexico. Next are those 9 P y by

i o : per day (MMcf/d): 513 MMcf/d in the United States and
projects whose objectives are to increase the flow of lower- ; .

, ) . 237 MMcf/d into Mexico (Tables ES1 and B1). These
cost supplies located in the Central United States to markets

located primarily in the Midwest. Currently, the capability to prOJec_ts, plus .others, increased overall daily !nte.rstate
e : .__capability by a little more than 2 percentdo8 Bcf, which is
do so is limited in some areas. The latter series of expansiong ; ; in 1695
will be competing, to some degree, witie projects slated to ouble the interstate capacity a_ddedlln 1996. _ Moreover, the
' ' total number of completed projects in the United States was

increase flows of Western Canadian gas to the MldweStsubstantiaIIy more than in 1995 (41 vs. 26).
marketplace.

Although there is a question as to whether or not the marke’tb‘ImOSt _aII .the natural gas plpglme p.rOJects slated for
ompletion in 1997 were placed in service on schedtile.

can support all these expansions, it must be kept in mind th . o
) . - . wo were canceled because of changes in market conditions
these projects can proceed only if sufficieotnmitments are o .
r competitive pressures. A few etis were postponed while

entered into by future customéfs. Most of the proposed, = T . g .

) ; . heir original designs were reevaluated in light of conditional
projects have, or are, undergoing market-testing through e . I
. N . . regulatory approval or shifts in construction priorities.
open-season” offerings whereby potential customers have

placed bids for_futureapacny on the pr oposed projects. The As of February 1998, the Energy Information Administration
planned capacity of the proposed projects usually reflects the

results of these open seasons and indicates that, at least at s tn_’;\ck!ng more than 100. proposed pipeline expansions and
AR . . new pipeline projects at various stages of development in the
moment, local distribution companies and other major

customers believe demand will grow sufficiently to support United States, Canada, and Mexico, with planned in-service
) . "9 y PPOM jates between 1998 and the end of 2000 (Figure B2). A
the incremental supplies destined for these markets.

number of these projects are slated to be phased in over

. . . . . several years or are jurisdictionally segmented (for instance,
This appendix examines expansions to the North America : .
.S. versus Canadian segments). If all U.S. projects were

natural gas pipeline network during 1997 and the nature an completed, overall daily deliverability on the national

type of prpposed _plpellne projects announced or approveq f01[1etwork would increase by almost 30 billion cubic feet
construction during the next several years in the United

States. It includes those projects in Canada and Mexico th 3 gather_lng sy;tem projects in .the Gulf of Me?(lco and
R . - . 1 Canadian projects, some of which are counted in the U.S.
tie in with U.S. markets or projects. Additional details on ) : )
some of the proposed projects and an analysis of theiProJeCtS’ are not mgludt_ad). Of all _phases/prolectsz 62 are
L ' ) proposed for completion in 1998, 38 in 1999, and 220i00.
potential impact on a regional basis or on the overall North’, " : .
. 2 . Thirty-nine of the projects call for development of new
American natural gas pipeline network may be found in the . = = o . :
main body of the report p|pel|ne systems or facilities at new international border
' points (Table B2).

121

2Qnjithout firm customer commitments, neither the necessary regulatory rgyEnéormation Adnmistration, “Natural Gas Pipeline and System

approval nor any needed external financing will be forthconNiegertheless, Expansiongyatural Gas Monthly DOE/EIA-0130(97/04) Washington, DC,
it is possible that some customers might back out of these commitments after April 1997).
initial regulatory approval, thereby leaving the final implementation of a 22 rggrieformation Adnmistration, “Natural Gas Pipeline and System

project in doubt. ExpansionsNatural Gas Monthly(April 1997), Table SR2.
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Figure B1. General Location of Major Natural Gas Pipeline Construction Projects Completed in 1997
(Keyed to Table B1)
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline Construction Database,
as of March 1998.

Recent Developments and Other regions of North America saw more extensive pipeline
development in 1997 or are slated for significant expansions
Proposals in the next several years. These expansions can be looked at

in two ways. First are those projects that are designed to
The least amount of interstate pipeline development in 1997mprove access to developing production areas which have
occurred in the Western Region with the completion of onlybecome capacity constrained. On the opposite side of the coin
one small project (13 MMcf/d) serving the Reno area ofare the pipeline expansions that are designed to improve
Nevada and Californi&®> In addition, the Western Region hagransportation to expanding market areas and which may or
the least amount of proposed new pipeline capacitymay not be tied in with accessing developing production
development of the regions. This is not surprising since thesources. The following sections look first at projects and
region currently has an excess of interstate capacity. Betweenends that are production-area focused and then at those that
1990 and the end of 1996, interstate capacity into the regiomre geared toward specific markets.
increased by 45 percent, from 7.1 to 10.3 Bcf/d, more than for
any other region (see Chapter 4).

Production Areas

*#%0ne other project was completed within the Western Region in 1997, Gy/f of Mexico
the El Paso Havasu Crossover expansion. However, the purpose of this

expansion was to increase the capability of the El Paso system to deliver o
additional supplies t@est Texas, not for service within the Western Region ON€ Of the more significant events of the past several years

itself. has been the increased attention to development of gas
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Table B1. Major Natural Gas Pipeline Construction Projects Completed in 1997, by Terminating Region

Ends FERC In New Cost Added
in Begins in Map Docket Service or Estimate  Capacity

Year State State Region Key Pipeline/Project Name Number Date Expansion  Miles (million $)  (MMcf/d)
Canada
1997 QU SK Canada 1 TransCanada System Expn -- 11-1-97 Expn 128 NA 119
1997 NY QU Canada 2 TransCanada Import (Iroquois NY) - 11-1-97 Expn NA NA 24
1997 NY QU Canada 3 TransCanada Import (Chippawa NY) - 11-1-97 Expn NA NA 48
1997 NY QU Canada 4  TransCanada Import (Niagara NY) - 11-1-97 Expn NA NA 39
1997 MN SK Canada 5 TransCanada Import (Noyes MN) - 11-1-97 Expn NA NA 56
Central
1997 WY WY  Central 6 CIG Wind River Lateral Expn CP96-289 11-1-97 Expn NA 11 40
1997 ND SK Canada 7 ISP “Solution Gas” Imports CP96-684 11-1-97 New 1 1 3
1997 MO WY  Central 8 KN Interstate Pony Express CP96-477 8-1-97 New 850 154 255
1997 WY WY  Central 9 MIGC HiLight Plant Expn CP97-183 10-1-97 Expn NA 6 45
1997 NE CO Central 10 Trailblazer Eastward Expn CP96-506 11-1-97 Expn 445 NA 105
1997 KS WY Central 11 Williams Gas WY-KS Expn CP97-7 12-15-97 Expn NA 9 30
1997 MO KS  Central 12 Williams Gas KS-MO Expn CP97-776 11-1-97 Expn 13 6 21
1997 CO WY Central 13 Wyoming Interstate Eastward CP96-288 8-1-97 Expn NA 40 192
Midwest
1997 M IL Midwest 14  ANR Michigan Leg Expn CP96-641 12-1-97 Expn 12 19 135
1997 WI KS Central 15 Northern Natural Peak Day 2000 | CP97-25 11-1-97 Expn 39 102 244
1997 WI MB Canada 16 Viking System-Wide Expn CP97-93 11-1-97 Expn 30 28 62
Northeast
1997 CT CT Northeast 17 Algonquin Electric Load Lateral CP96-201 11-1-97 Expn 8 15 82
1997 PA WV Northeast 18 CNG Seasonal Service Expn CP96-492 12-15-97 Expn NA 1 30
1997 VA PA Northeast 19 CNG PL-1 Phase | CP96-492 11-1-97 Expn NA 15 19
1997 VA VA Northeast 20 Columbia/Commonwealth PL Expn NA 11-1-97 Expn NA NA 18
1997 VA PA Northeast 21 Columbia Gas Market Expn | CP96-213 11-1-97 Expn 379 22 242
1997 VA TN Southeast 22 East Tennessee System Wide CP96-696 11-1-97 Expn 6 13 24
1997 MD DE Northeast 23 Eastern Shore Bridgeville Expn CP96-97 11-1-97 Expn 29 7 5
1997 PA NY Northeast 24 National Fuel Niagara Expn CP96-545 11-1-97 Expn 139 6 25
1997 PA PA Northeast 25 Texas Eastern Virginia Natural Expn CP96-606 11-1-97 Expn NA NA 20
1997 PA PA Northeast 26 Texas Eastern Columbia Expn CP96-559 11-1-97 Expn 81 67 142
1997 PA PA Northeast 27 Texas Eastern Line 1-A Expn CP97-276 12-31-97 Expn 23 13 128
1997 PA PA Northeast 28 Transco Pocono Project CP97-328 11-1-97 Expn 5 10 37
Southeast
1997 AL AL Southeast 29 MidCoast Pipeline System Expn CP97-343 11-1-97 Expn NA 2 8
1997 SC GA Southeast 30 SONAT Zone 3 GA-SC-TN CP96-541 11-1-97 Expn 27 36 45
1997 SC SC Southeast 31 South Carolina Pipeline Expn - 11-1-97 Expn NA 10 200
1997 NC NC Southeast 32 Transco Maiden Lateral Expn CP97-193 12-1-97 Expn 18 13 38
1997 SC MS Southeast 33 Transco Sunbelt Project NA 11-1-97 Expn 570 85 145
Southwest
1997 GM GM Offshore 34 DIGS Main Pass Gathering CP97-300 12-20-97 New 63 54 200
1997 TX TX Southwest 35 Delhi Pipeline South Texas Expn - 11-1-97 Expn 53 NA 90
1997 LA GM Offshore 36 Discovery Pipeline CP96-712 11-1-97 New 147 189 600
1997 TX AZ \Western 37 ElPaso Havasu Crossover CP96-321 11-1-97 Expn 98 20 180
1997 GM GM Offshore 38 Garden Banks Offshore System CP96-113 11-1-97 New 50 NA 600
1997 LA GM Offshore 39 Koch Bastian Bay CP96-572 11-1-97 Expn 16 NA 861
1997 GM GM Offshore 40 Manta Ray Gathering System CP96-796 11-1-97 New 47 60 300
1997 LA GM Offshore 41 Nautilus System CP96-790 11-1-97 New 87 121 600
1997 OK OK Southwest 42 Transok West-to-East System Expn - 11-1-97 Expn 130 75 255
1997 NM NM Southwest 43 Transwestern Bloomfield Expn CP97-286 12-1-97 Expn - NA 25
Western
1997 CA NV Western 44 Paiute Pipeline North Taho Lateral CP94-29 12-15-97 New 23 10 13
Mexico
1997 MX CA \Western 45 SoCal Calexico/Mexicali Export NA 7-31-97 New 1 ¢ 25
1997 MX TX Southwest 46 El Paso Samalayucca ll CP93-252 12-20-97 New 21 15 212

Less than $1 million. All cost estimates are in U.S. dollars.

MMcf/d = Million cubic feet per day. Expn = Expansion. NA = Not available. -- = Not applicable.

CIG = Colorado Interstate Gas Co.; CNG = CNG Transmission Co; DIGS = Dauphin Island Gathering System; GM = Gulf of Mexico; NGPL =
Natural Gas Pipeline Co. of America; NSPC = Northern States Power Co.; SoCal = Southern California Gas Co.; SONAT = Southern Natural Gas
Co.; Tenneco = Tennessee Gas Pipeline Co.; TCPL = TransCanada Pipeline Ltd.; Transco = Transcontinental Gas Pipeline Co.

Note: Bold underlined items indicate project crosses regional boundary.

Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Proposed Pipeline Construction Database,
as of March 1998, compiled from Federal Energy Regulatory Commission filings and various industry news sources.
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Figure B2. General Location of Major Proposed Natural Gas Pipeline Construction Projects, 1998-2000

(Keyed to Table B2)
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Source: Energy Information Administration (EIA), EIAGIS-NG Geographic Information System, Natural Gas Pipeline Construction Database,

as of March 1998.

resources in the Gulf of Mexico and, specifically, in the
deeper waters (greater than 200 meters) of offshore Louisiana,
Alabama, and Mississippi. In 1997, six natural gas pipeline
projects were completed in the Gulf, representing a total of
3.2 Bcf/d of new pipeline capacity (Table B1). Three of these
projects now bring an additional 2.1 Bcf/d to onshore
Louisiana, while the other three (1.1 Bcf/d) operate as
gathering systems linking producing platforms in the Gulf
with mainlines directed to onshore facilities. The largest of
the new systems include the Nautilus and Texaco Discovery
pipelines, both with capacities of 0.6 Bcf/d.

being developed there—most notably in the Ship Shoal,
GremyonCaDestin Corridor, Garden Banks, and

Mississippi Canyont’dreas. Companies such as Shell Oil,
Transcontinental Pipeline, and Williams Natural Gas
Transmission are involved (Table B2). Development of
offshore and deep water pipeline-related projects represents
52 percent of the 3.7 Bcf/d of planned additions in the
Southwest Region and 44 percent of the 4.0 Bcf/d in the
Southeast Region.

The remaining proposed onshore expansion projects in the

Southwest Region are designed primarily to increase access

At least 10 offshore projects, representing more than
3.7 Bcf/d of capacity, have been proposed for development in
1998/1999. Most of these projects would reach into the deep
water area of the Gulf to tap several new production sources

to supplies in the east and south Texas and in the San Juan
Basin of New Mexico. Sevposepr projects in south

Texas are designed to support exports to Mexico, if and when
the connecting export facilities are finally put in place.

*Three projects would direct supply to the Southeast (Alabama and

Mississippi) and three to the Southwest (Louisiana). The other projects would
be gathering systems.
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Table B2. Major Proposed Natural Gas Pipeline Construction Projects, by Terminating Region and
Planned In-Service Year, 1998-2000

Ends FERC Status New Cost Added
in Beginsin  Map Docket As of or Estimate Capacity
Year State State Region Key Pipeline/Project Name Number 3-31-98 ® Expansion Miles (million $) (MMcf/d)
Canada
1998 SK AB Canada Al Alberta Energy/TransCanada Expn -- Approved Expn 71 18 200
1998 SK SK Canada A2 Foothills Pipeline Eastern Expn - Approved New 70 18 700
1998 QU SK Canada A3 TransCanada 1998 System Expn -- Pending Expn 235 840 447
1999 NB NS Canada A4 Maritimes & Northeast Phase Il - Pending New 386 434 465
1999 AB AB Canada A5 NOVA System Expn -- Pending Expn 125 1,070 2,250
1999 QU SK Canada A6 TransCanada System 1999 Expn - Pending Expn NA NA NA
1999 MB AB Canada A7 TransCanada Voyageur Link -- Announced Expn NA NA 1,400
1999 ON Ml Midwest A8 Vector Pipeline (Canada Portion) - Pending New 15 24 1,000
2000 SK BC Canada A9 Alliance Pipeline (Canada Portion) -- Pending New 982 700 1,325
2000 BC BC Canada A10 ANG Kootenay Pacific Pipeline - Pending New 351 381 550
2000 ON Ml Midwest All TriStatePipeline (Canada Portion) -- Announced Expn NA NA 300
Total New Capacity 8,637
Central
1998 CO CO Central Bl CIG Campo Lateral CP97-769 Approved Expn 115 21 81
1998 CO CO Central B2 PSCO Front Range -- Pending Expn 53 25 269
1998 WY CO Central B3 KN Interstate Front Runner CP97-707 Pending New 109 NA 254
1998 NE OK Southwest B4 NGPL Amarillo Upgrade CP94-577 Approved Expn 14 33 -25
1998 WY WY Central B5 MIGC Southern Mainline Expn CP98-125 Pending Expn NA 6 40
1998 IA- IA Central B6 Northern Border Harper Expn CP95-194 Approved Expn 142 NA 962
1998 IA- SK Canada B7 Northern Border Monchy Expn CP95-194 Approved Expn 243 797 700
1998 WY UT Central B8 Questar Utah Mainline Expn CP98-66 Approved Expn NA 8 90
1998 UT WY Central B9 Questar Mainline (Line 58) Expn CP96-820 Approved Expn 41 18 55
1998 CO CO Central B10 TransColorado Pipeline (Northern)  CP90-1777 Approved New 266 184 300
1998 WY WY Central B11l WIG Larimie Compressor Expn CP98-128 Pending Expn NA 15 52
1998 MO MO Central B12 Williams Natural Gas St Louis Expn -~ Announced Expn 200 NA 52
2000 ND SK Canada B13 Alliance Pipeline (Import Station) CP97-169 Approved New 1 139 1,600
2000 WY SK Canada B14 Altamont Pipeline CP90-1372 Approved New 620 139 737
Total New Capacity 5,143
Midwest
1998 Ml Ml Midwest C1 Great Lakes Security Looping Il CP96-297 Approved Expn 25 44 0
1998 Ml MB Canada C2 GreatLakes System Wide Expn CP96-647 Approved Expn 72 149 129
1998 IL 1A Central C3 NGPL Amarillo Expn CP96-27 Approved Expn 4 24 110
1998 IL 1A Central C4 Northern Border Manhattan Extn CP95-194 Approved New 200 NA 648
1998 WI KS Central C5 Northern Natural Peak Day 2000 II CP97-25 Approved Expn 5 NA 32
1998 MN MN Midwest C6 Northern Natural Line D Expn CP98-132 Approved Expn 10 9 40
1998 OH IN Midwest C7 Texas Eastern Spectrum Expn CP97-626 On hold Expn 114 31 305
1999 WI IL  Midwest C8 ANR IL-WI Expn CP97-765 Approved Expn 11 24 116
1999 OH IL Midwest C9 ANR Independence Tie-in Expn CP97-319 Pending Expn 30 NA 750
1999 IN IL Midwest C10 Crossroads/CNG -~ Announced Expn 20 NA 150
1999 MN MN Midwest C11 Great Lakes Carlton Project CP98-96 Pending Expn 4 9 67
1998 Ml Ml Midwest C12 Great Lakes Sault Looping CP98-143 Pending Expn 14 11 0
1999 IL IA Central C13 Northern Natural Gas East Leg 2000 -~ Announced Expn 264 835 450
1999 OH TN Southeast C14 Tenneco Eastern Express -~ Announced Expn NA 200 500
1999 Ml IL  Midwest C15 Vector Pipeline (US Portion) - Pending New 328 447 1,000
2000 IL SK Canada C16 Alliance Project (US Portion) CP97-168 Pending New 886 600 1,325
2000 Ml MB Canada C17 Great Lakes 300 Expn CP98-309 Pending Expn 258 620 312
2000 IN SK Canada C16 Northern Border Project 2000 -- Announced Expn NA NA 400
2000 Ml IL  Midwest C19 TriState Pipeline Project - Announced New 275 NA 500
2000 IL MB Canada C20 Viking Voyageur Project NA Pending New 773 1,240 1,400
Total New Capacity 8,234
Northeast
1998 VA PA Northeast D1 Columbia Gas Market Expn Il CP96-213 Pending Expn 379 21 167
1998 VA VA Northeast D2 East Tenn Roanoke Expn CP98-40 Pending Expn 60 NA 10
1998 MD DE Northeast D3 Eastern Shore System Expn NA Pending Expn 98 NA 5
1998 NY QU Canada D4 Iroquois Import Expn CP96-687 Pending Expn 200 22 35
1998 PA NY Northeast D5 National Fuel Niagara/Leidy | CP98-94 Approved Expn 139 5 23
1998 ME MA Northeast D6 Portland/Maritimes & Northeast | CP97-238 Approved New 100 175 631
1998 ME QU Canada D7 Portland Pipeline Project CP95-248 Approved New 293 303 178
1998 MA MA Northeast D8 Tenneco/DOMAC CP96-164 Pending New 8 26 55
1998 PA PA Northeast D9 Texas Eastern Virginia Natural Expn CP96-606 Pending Expn NA NA 20
1998 VT QU Canada D10 Vermont Gas System Import Expn CP97-324  Approved Expn 190 NA 9
1998 VA VA Northeast D11 VNG Saltville P-25 Line - Approved Expn 72 15 30
1999 VA PA Northeast D12 CNG PL-1 Phase Il CP96-492 On Hold Expn NA NA 25
1999 NY ON Canada D13 Columbia’s Millennium PL CP98-150 Pending New 442 683 700
1999 PA WV Northeast D14 CNG SSE Expn CP96-492 On Hold Expn 40 35 178
1999 PA OH Midwest D15 CNG Market Value Project NA  Announced Expn NA NA 150
1999 VA PA Northeast D16 CNG MAS (Market Area Storage) CP97-774 Pending Expn NA NA 10
1999 VA PA Northeast D1 Columbia Gas Market Expn IlI CP96-213 Pending Expn 379 20 108
1999 PA OH Midwest D17 Independence Pipeline CP97-315 Pending New 400 678 1,001
1999 ME NB Canada D18 Maritimes & Northeast Il (US Portion) CP96-809 Approved New 386 425 440
1999 ME QU Canada D7 Portland Pipeline 1999 Expn -~ Announced Expn NA NA 500
1999 PA PA Northeast D9 Texas Eastern Virginia Natural Expn CP96-606 Pending Expn NA NA 12
1999 NY PA Northeast D20 Transco MarketLink Expn -- Announced Expn 2 600 400
1999 NY NJ Northeast D21 Duke Energy Crossbay Project - Announced New 44 NA 700
1999 VA VA Northeast D22 VNG Saltville P-24 Line - Pending Expn 40 NA 50
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Table B2. Major Proposed Natural Gas Pipeline Construction Projects, by Terminating Region and
Planned In-Service Year, 1998—-2000 (Continued)

Ends FERC Status New Cost Added
in Beginsin  Map Docket As of or Estimate Capacity
Year State State Region Key Pipeline/Project Name Number 3-31-98 ® Expansion Miles (million $) (MMcf/d)
2000 MA NH Northeast D23 Algonquin HubLine Project - Announced New 70 NA 600
2000 NY IL Midwest D24 Duke Energy Spectrum PL --  Announced Expn 370 600 500
2000 NF NH Canada D19 MarinelLine Subsea Project CP98-30 On hold New 1,570 3,500 400
2000 NY QU Canada D25 Iroquois NY City Expn -~ Announced Expn 27 NA 160
2000 PA ON Canada D26 Tenneco Niagara-Leidy Expn -~ Announced Expn NA NA 200
2000 MA TN Southeast D27 Tenneco Eastern Express 2000 -- Announced Expn NA 200 700
2000 PA PA Northeast D9 Texas Eastern Virginia Natural Expn  CP96-606 Pending Expn NA NA 12
2000 VA VA Northeast D28 VNG Tidewater Intrastate PL - Announced New 350 NA 315
Total New Capacity 8,324
Southeast
1998 AL GM Offshore E1 DIGS (Dauphin Island) Phase II CP98-6 Approved Expn 13 19 169
1998 MS GM Offshore E2 Destin Corridor Offshore CP96-655 Approved New 220 294 1,000
1998 GM GM Offshore E3 Destin Main Pass Laterals CP98-238 Pending Expn 13 19 230
1998 GA AL Southeast E4 SONAT Zone 2 & 3 Expn CP96-526 Approved Expn NA 52 65
1998 AL AL Southeast E5 SONAT Dallas County Expn CP97-691 Approved Expn 3 4 34
1998 TN TN Southeast E6 Tengasco East Tennessee PL Link -- Approved New 10 6 10
1998 GA AL Southeast E7 Transco Cherokee Project CP97-331 Approved Expn 16 68 87
1998 MS GM Offshore E8 Transco Mobile Bay Expn CP97-92 Approved Expn 76 120 350
1998 AL TN Southeast E9 U.S. Gypsum Lateral CP97-202 Approved New 15 4 21
1999 KY LA Southwest E10 Columbia Gulf Mainline Expn -~ Announced Expn 820 NA 218
1999 NC NC Southeast E11 Cardinal Pipeline (Transco) - Approved Expn 67 98 140
1999 GA AL Southeast E12 SONAT/East Tenn Connection CP96-153 Approved Expn 123 66 76
1999 TN LA Southwest E13 Tenneco Express 500 Expn NA  Announced Expn NA NA 220
1999 NC NC Southeast E14 Transco Pine Needle LNG Link CP96-134 Approved New 1 1 400
2000 TN GA Southeast E15 Cumberland Pipeline (Transco) - Pending Expn NA NA 200
Total New Capacity 3,221
Southwest
1998 LA GM Offshore F1 ANR Conch Project CP97-71 Approved Expn 37 51 461
1998 TX TX Southwest F2 Coastal States Roma Export Line - Approved New 18 51 170
1998 NM NM Southwest F3 ElPaso San Juan Expn - Pending Expn 34 4 116
1998 LA LA Southwest F4 Mid-Louisiana Baton-Rouge Expn - Announced Expn 25 NA 100
1998 TX TX Southwest F5 MidCon Texas Pipeline CP96-140 Approved New 15 1 270
1998 LA LA Southwest F6 Noram Gas Trans Line-F Expn CP97-724 Approved Expn 90 32 170
1998 LA GM Offshore F7 Shell Mississippi Canyon Expn NA  Announced Expn NA NA 300
1998 LA LA Offshore F8 Tenneco South Pass 77 Expn CP98-220 Pending Expn - 1 400
1998 LA LA Southwest F9 Texas Gas PL Hougton Expn CP97-656 Approved Expn NA 6 115
1998 GM GM Offshore F10 Transco Sealeg Project CP96-758 Approved Expn 51 80 331
1998 NM CO Central F11 Transwestern San Juan Expn | CP97-516 Approved Expn 33 21 115
1998 NM NM Southwest F12 Transwestern San Juan Expn Il CP97-516 Approved Expn 110 21 130
1998 LA GM Offshore F13 Trunkline Terrebone Expn CP97-105 Approved Expn 145 52 500
1998 GM GM Offshore F14 Williams Natural Gas Genesis Expn - Pending New 35 NA 72
1999 LA TX Southwest F15 ANR Katy Project -- On hold New 220 51 200
1999 LA GM Offshore F16 Transco Crossover Project -~ Announced New/Expn 170 NA 264
Total New Capacity 3,715
Western
1998 WA OR Western G1 Northwest PL Columbia River Extn -- Announced Expn NA 17 50
1998 WA BC Canada G2 PGT Mainline Expn - Announced Expn - 6 76
1998 CA CA Western G3 Pacific Offshore Santa Barbara Expn -- Approved Expn NA NA 20
1998 CA CA Western G4 San Diego G&E Pipeline 2000 CP93-117 Approved New 80 85 40
1999 NV ID Western G5 NWPL Silver Gem Lateral - Announced New 121 79 93
1999 NV NV Western G6 Pauite Silver Gem/Elko Expn - Announced Expn 43 NA 55
2000 NV UT Central G7 CIG Utah-Nevada Line -~ Announced New 360 NA 250
Total New Capacity 584
Mexico
1998 MX TX Southwest H1 Coastal States Roma Export Point CP96-770 Approved New 1 NA 170
1998 MX TX Southwest H2 MidCon Texas Roma Export Point CP96-583 Approved Expn 1 NA 270
1999 MX NM Southwest H3 PNM Gas Services Export CP93-98 Approved New NA NA 35
1999 MX TX Southwest H4 Houston Pipeline Export CP92-417 On hold New 22 NA 600
1999 MX CA Western H5 SoCal Project Vecinos CP94-207 Approved New 8 100 300
Total New Capacity 1,375

#Announced = Prior to filing with regulatory authorities. Pending = Before regulatory authority for review and acceptance. Approved = Fully or
conditionally approved by regulating authority; may or may not be under construction. On Hold = May be canceled or postponed due to changed
market or regulatory conditions.

Cost and added capacity are the same for this and previous line item.

MMcf/d = Million cubic feet per day. Expn = Expansion. NA = Not available. -- = Not applicable. Extn = Extension. CIG = Colorado Interstate
Gas Co.; CNG = CNG Transmission Co; DIGS = Dauphin Island Gathering System; GM = Gulf of Mexico; NGPL = Natural Gas Pipeline Co. of
America; NSPC = Northern States Power Co.; NWPL = Northwest Pipeline Co.; PSCO = Public Service Co. of Colorado; SoCal = Southern California
Gas Co.; SONAT = Southern Natural Gas Co.; Tenneco = Tennessee Gas Pipeline Co.; TCPL = TransCanada Pipeline Ltd.; Transco =
Transcontinental Gas Pipeline Co.; VNG = Virginia Natural Gas Co.

Notes: All cost estimates are in U.S. dollars. Bold underlined items indicate project crosses regional boundary.

Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Proposed Pipeline Construction Database,
as of March 1998, compiled from Federal Energy Regulatory Commission filings and various industry news sources.
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San Juan Basin (New Mexico) Access become a major new source of gas production over the next
several years. The same is true of the area around Southeast
Until recently, the capacity available to move gas from the Texas. In 1997, Delhi Pipeline Company and several other
San Juan Basin area eastward was limited. The rapidntrastate pipelines expanded parts of their gathering and
development of the area’s coalbed methane and other suppli¢gainline systems to accommodate current and future new
in the area during the late 1980's led to an excess iproduction. The question remains, however, whether current
productive capacity. Originally the new production was interstate capacity levels, which are not fully utilized at the
expected to be consumed in the California market, and®resent, can handle the new production without expansion.
pipeline capacity was developed with that in mind. Today, The proposed ANR Katy project, which was, in part, targeted
however, the emphasis is on finding ways to expandat shippers who potentially might want to access this new
deliverability for producers in the basin and move someproduction, did not generate as much interest as the company
of this supply eastward to link with market centers in the €xpected when an “open-season” was offered in mid-1997.
Texas Panhandle as well as those located in the Waha area bipe future of the project is currently under review by the
southwestern Texas. From there the gas could be redirectegPmpany.
through northern and eastern Texas to Midwest and Northeast
markets. The two major interstate pipeline companies in theRocky Mountain Area Access
area, Transwestern Pipeline Company and El Paso Natural
Gas Company, have undertaken efforts to expand and In the past, Rocky Mountain supplies (Colorado, Wyoming
enhance facilities on their respective systems, which would and Utah) generally moved to a strong southern California gas
allow them to direct more production eastward to the market, but the current emphasis of area producers is to
Waha/Permian Basin centers. increase their presence in local energy markets and to extend
their customer base further in U.S. Midwestern and Eastern
In 1997, both pipeline companies completed projects that markets. Customers in the Midwest and East are also very
improved deliverability out of the San Juan Basin and plannednterested in having greater access to these relatively lower
several additional projects that would relieve the ongoing priced supplies.
capacity constraint issue in the area. For instance,
Transwestern Pipeline Company added an additional In 1997, several natural gas pipeline projects were completed
25 MMcf/d withthe expansion of compression on its system that furthered that goal. For instance, KN Interstate Pipeline
within the basin (Table B1). It also has Federal Energy Company placed its “Pony Express” line (0.26 Bcf/d) in
Regulatory Commission (FERC) approval to expand its local service in August and the Trailblazer/Overthrust/Wyoming
capabilities by 245 MMcf/d in 1998. El Paso Natural Gas Interstate system (0.1 to 0.2 Bcf/d) expansion was completed
Company also plans to expand its local San Juan Basin in the last quarter of the year. The latter expansion increased
capabilities by 116 MMf/d in 1998 (pending FER@proval) the system’s deliverability to its interconnection with the
in response to rising production demands. Natural Gas Pipeline Company of America’s Amatrillo line,
which transports supplies to the Midwest Region.
In addition, with the completion of the full TransColorado
Pipeline system (from northern Colorado to northern New The proposed pipeline expansion projects in the area, for the
Mexico) in 1998, a portion of its 0.3 Bcf/d capacity could be most part, target expanding regional service as an outlet for
available to local producers/shippers on an as-available basis. expanding area production. Two major project proposals, the
KN Interstate Pipeline Company’s Front Runner projects
The EIl Paso Natural Gas Company’s completed its Havasu (Table B2), both intend to transport Wyoming supplies to a
Crossover expansion project in mid-1997. This project uses growing Denver, Colorado, marketplace. The Questar
expanded capacity on the westward-bound portion of the Pipeline Company proposes to expand its capabilities in the
system to move supplies that are redirected eastward (either Salt Lake City area.
physially or by displacement) just east of the California
border. The expansion upgraded the Havasu Crossover, which In addition to the expanding production thefRaskof
links the north and south parts of the El Paso system. These Mountains located in Wyoming, Utah, and northern Colorado,
system enhancements increased El Paso deliverability in the the Powder River area of southern Montana and northern

Waha area of West Texas by an additional 180 MMcf/d. Wyoming is expected to develop into a major producing area
over the next decade. Already severahef pipeline projects
Potential East and South Texas Expansions discussed earlier have anticipated access to this area’'s

production in their design.

Although no pipeline projects have been proposed for the
area, the Cotton Valley Trend of East Texas is expected to
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Improved Access to Canadian Supply the Viking Voyageur Pipeline, which is a 1.4 Bcf/d line
between the Noyes, Minnesota, import point and the Chicago,
During 1997, the TransCanada Pipeline system increased it4inois, area, and the Northern Border Project 2000, which is
domestic deliverability by 119 MMcf/d and expandeveral @ 400 MMcf/d expansidfi  that includes a proposakiend
of its export points to the United States. However, only one ofthe system to Indiana and possibly to the Michigan-Canada
the interconnecting U.S. pipelines (Viking Gas Transmissionborder to serve the Ontario marketplace. (Note: In late April
Company) expanded its capacity accordingly. The 1998 the sponsors of the Viking Voyageur Project announced
TransCanada export upgrades were primarily to alleviatethat it was unlikely that they would be able to secure enough
some of its own limitations. Most of the U.S. pipelines were future shipper commitments and available production in
already capable of accepting the increased flows. Canada to make the project viable at its proposed level. As a
result, the project may terminate or downsize. Since its
The completion of these projects in 1997 only partially 19992000 expansion plans are predicated in part upon the
relieved the existing capacity constraint problem on theViking Project, TransCanada Pipeline’s expansion plans may
TransCanada system. Flow restrictions on the system hav@ave to cut back as well.) In addition, Great Lakes Gas
limited western Alberta (Canada) natural gas producers’Transmission in the Midwest Region and Iroquois
access to markets to the east during the past several years’/ansmission in the Northeast plan to expand their existing
However, within Canada, a number of projects are plannedystems by 441 and 160 MMcf/d, respectively, during the
that will improve operational flows significantly and add to next several years.
export capability. Although it is doubtful that all will teiilt,
11 projects within Canada, representing more than 8.6 Bcf/decause of the growing demand for Western Canadian
of new capacity?® have been proposed for development bypupplies in Eastern Canada and the United States,
the end of 2000. Several, like the NOVA system expansionTransCanada Pipeline Ltd. applied to the Canadian National
and the new ANG Kootenay Pacifipeline, would increase  Energy Board in early 1998 to extend its expansion plans to
production area exit capacity. However, the bulk of the newaccommodate an interconnection with the Viking Voyageur
capacity that is being proposed would be longhaul Systenproject and larger potential demand in the Canadian domestic
capacity targeted for eastern Canadian natural gas market§arket. The new capacity would be phased in over 2 years

(which are growing rapidly) and to expand export capabilitiesbeginning in 1999. Currently, TransCanada is in the process
(Figure B3). of revising its expansion plans for 1999 to reflect its

commitments to the Voyageur expansion.

Reflecting the growing Canadian production and desire to

flow more of that gas to U.S. markets, 14 projects have beef August 1996, the Federal Energy Regulatory Commission
proposed that could add as much as 5.9 Bcf/d to U.S. impo@pPproved construction of the Northern Border Pipeline
capacity from Canada during the next 3 years, an increase ¢fompany expansion project, which would add 0.7 Bcf/d to
52 percent from the 1997 levéf. The volume increase igmport capacity at the Montana border. Correspondingly,
17 percent more than the total Canadian import Capacit)FOOthi”S Plpe Line Ltd. of Omda, which interconnects with
added from 1991 through 1997, 5.0 Bcf/d (see Chapter 3)Northern Border Pipeline at Monchy, Montana, would expand
This anticipated growth also reflects the continuing U.S.its eastern leg by the same amount.

demand for Canadian natural gas, especially in the Midwest
and Northeast regions. On the Canadian east coast, several new pipelines have been

proposed to move gas supplies being developed off the

These efforts include several very large projects. For exampleCanadian Atlantic coast near Sable Island to markets in
a new natural gas pipeline (the Alliance project) would bring Canada and the United States (Table B2). The Maritimes &
gas from British Columbia to the Chicago, lllinois, aa#ang  Northeast pipeline project would move Sable Island supplies
the right-of-way of an existing oil pipeline. Several other t0 the Northeastern United States. The Maritimes & Northeast
projects are competing with the Alliance project, including Pipeline project’s route will take it directly into the State of
Maine and through New Hampshire to interconnections with
the Tennessee Gas Pipeline system in Massachusetts. Another
project, the MarineLine Subsea pipeline has been propdsed.

125Final capacity levels for TransCanada Pipeline Company’s 1999 It would not only provide an alternative transportation route

expansion effort were not available as of March 1998.
2Does not include two projects, representing 1.1 Bcf/d capacity, whose

chances of success are marginal. It also does not include the Columbia Original plans were for a 1.3 Bcf/d bypémsiprpject’s size has
Millennium project into the Northeast Region whose capacity is tied in with been cut because of less-than-expected nstrket intere

the import capacity into the Midwest and the 1.6 Bcf/d Alliance Pipeline 128 In March 1998, this project was placed in an tetastierding
import station, which for the most part is accounted for in that project. completion of additional geological and geoptvesisal su
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Figure B3. Planned Projects Related to Imports of Canadian Gas, 1998-2000
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from Sable Island but also would handle receipts (supplies) by the 208@fwith 8.2 Bcf/d of new interstate capacity

from as far north as Newfoundland, through a sea route planned overall, the second highest of the six regions. But
passing through the Sable Island fields and southward to what realtgdisties the growth in the Midwest is that the
landfall in New Hampshire. vast majority of new capacity would be on newly built

trunklines or extensions to existing pipelines bringing

supplies from Canada. Ten of these projects would increase
Market Areas interregional deliverability by a total of 5.3 Bcf/d. The
Midwest will be the terminus for the Alliance project, which
alone would increase area service by 1.3 Bcf/d. Excluding the
extension of Canadian supplies via the Northern Border
Pipeline to Manhattan, lllinois (near Chicago), and Natural
Gas Pipeline Company of America’'s (NGPL) Amarillo
expansion (110 MMcf/d) destined for the same area, the

idwest Region’s access to Canadian supplies could increase

by as much as 117 percent (3.6 Bcf/d) from the 1997 level
(3.0 Bcf/d).

Midwest

In 1997, only three interstate pipeline projects were
completed in the Midwest Region (Table B1), adding

441 MMcf/d of new capacity. These projects represented al
increase to intraregional capacity of only about one-half of
1 percent. However, one project (ANR Michigan Leg

expansion) resolves a capacity bottleneck irreigéon, while

the other two expanded deliverability to growing markets in

Wisconsin and vicinity. Two new pipelines, TriState (0.5 Bcf/d) and Vector

(1.0 Bcf/d), have been proposed to tranship supplies arriving
via Voyageur, Alliance, and NortheBorder pipelines in the

Based upon current proposals, natural gas plloellneChicago area to markets in eastern Michigan and southern

deliverability to the Midwest Region will grow substantially
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Ontario, Canada. The Vector pipeline would provide an Southwest to the Midwest to reach customers in the

integral link in support of Columbia Gas Transmission Northeast.

Company’s Millennium project, which has been proposed to

begin gas deliveries in the fall of 1999 to customers in the Other projects that would move some of the new Midwestern

Northeast (see next section). Vector would tranship supplies pipeline supplies eastward include Tennessee Gas Pipeline

through Canada via the Union Gas System (Ontario) from the Compargpegaed Eastern Express project and Duke

St. Clair export point and Dawn (Ontario) storage to the Energy Corporation’s Spectrum project. These two projects

Millennium pipeline at Niagara, New York. alone represent a total of 1.2 Bcf/d of new capacity into the
Northeast. Including the Independence and Millennium

Northeast projects, as well as other import projects slated for

development during the next several years, new capacity into

More pipe"ne expansion projects were Comp|eted in thethe region could reach 5.2 BCf/d, addlng Significantly to the
Northeast Region in 1997 than in any other part of North12.4 Bcf/d existing at the close of 1997.

America. Twelve projects, accounting for about 770 MMcf/d

of additional deliverability, or 2 percent of intraregional The Spectrum project (0.5 Bcf/d) would extend from the
pipeline capabilities, were placed in service. However, onlyChicago, llinois, area to New York and New England, mostly
one of these projects (24 MMcf/d) increased interregionalusing expanded facilities along Duke Energy’s affiliated
deliverability (Table B1). The capacity increase within the Pipelines: Panhandle Eastern, Texas Eastern, and Algonquin
region was exceeded only in the Southwest Region. Almosf5as Transmission systems (west to east). In addition, an
all of the projects were to improve deliverability within local interconnection with another affiliate, Trunkline Gas
markets or to address bottlenecks that were limiting service iffompany, could be utilized to move gas supplies from the
areas of growing demand. Texas Eastern Transmission’Southwest Region if appropriate (as could the Panhandle

several expansion projects were implemented primarily toEastern Pipeline system). The Eastern Express project
resolve the latter problem. (0.7 Bcf/d) would utilize Midwestern Gas Transmission

Company (an affiliate of Tennessee Gas Pipeline Company)

The Northeast has the most natural gas pipeline projects (28p ship supplies southward (or though displacement) to
slated for development and they represent the largest amourftennessee Gas's interconnection in northern Tennessee and
of proposed new pipeline capacity within any region of thethen, through expanded facilities on its existing system,
United States, 8.3 Bcf/d. Several of the projects aretransport supplies from the Midwest to the east coast. In
continuations of ones that began in 1996 or 1997 and ar&ddition, the Eastern Express project would include expansion
being phased in over several years. While many of thel0.2 Bcf/d) of Tennessee Gas's pipeline between its Niagara,
proposed projects are smaller regional expansions servin§jlew York, import point and its interconnections near Leidy,
local market areas, more than 59 percent of the addefennsylvania, and its northern line extending directly to New
capacity would be on pipeline systems delivering from England.

outside the Northeast Region. Of the 5.0 Bcf/d of proposed

new interregional capacity, more than 53 percent would carrycanadian import expansions slated for development in 1998
supplies originating in Canada. and 1999 will result in increased capacity at several import

points into the Northeastern United States and development

Many of these projects have been planned because off at least one new import point (for Columbia Gas
expectations that an excess deliverability situation couldTransmission’s Millennium project). For example, in response
occur in the Chicago area if all the projects slated to bringto TransCanada’s multiyear expansion plans, Iroquois
Canadian supplies into the Midwest are completed. ThisPipeline Company has proposed to expand its system by
possibility has spurred several companies to plan large-scal@bout195 MMcf/d, phased in during 1998 and 2000. Also
projects that would extend some of this new capacity furthersupported by the TransCanada expansion will be the new
eastward to Northeast markets. For example, ANR Pipelind®ortland Natural Gas Pipeline (178 MMcf/d), which would
Company and Transcontinental Gas Pipeline Company havéeplace and expand GinState Pipeline Company’s leased
proposed the Jo|nt|y owned |ndependence project, Whichline (31 MMCf/d) that CUrrently brings Canadian gas to Maine
could carry 1.0 Bcf/d from ANR's line in northwestern Ohio Via Vermont and New Hampshire. Combined with the
to a major interconnection with Transcontinental’s line in Millennium import level of 0.7 Bcf/d and several import
Leidy, Pennsylvania, a major hub serving the Northeasterrexpansions related to other projects, direct Canadian export
marketplace. The new line would also be attractive tocapacity to the U.S. Northeast could increase by about
Canadian_gas Shippers Seeking an alternative route t86 Bcf/d by the end of 2000, a 91-percent increase over the
Northeast markets. It could also provide an alternative routel997 level.

and opportunity for shippers now moving gas from the
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Planned expansions in the Northeast Region are also opdged capacity additions, all of which are scheduled to

somewhat unique in that several projects represent be in service sometime in 1998.

cooperative efforts among regional pipeline systems. For

example, the Texas Eastern expansion of service to some of Five of these projects (1.2 Bcf/d of expansion capacity)
its Virginia and eastern Pennsylvania service areas depends represent an increased commitment by Transcontinental Ga:
partly upon the completion of the CNG Transmission PL-1 Pipeline Company to customers within the region. Four other
line and Seasonal Service expansion projects, including projects also represent greater service to regional markets,
improvements to storage deliverability. Columbia Gas especially in the Atlanta, Georgia, area and the service
Transmission, with its “Market Expansion” project, is also territory of Atlanta Gas Light Company. Growth in the
planning improvements (especially to storage services) on its regional industrial market is helping to spur demand for
system that would increase deliverability to several major additional natural gas supplies.

interconnections with these same pipelines. National Fuel Gas
Supply Company, another major regional system, has Also not to be overlooked in the expansion mix are the

proposed upgrades to its system based upon the eventual several projects that are designed to transport some of th
completion of projects by Columbia, CNG, and Texas growing Southwest regional production through the Southeast
Eastern. In particular, National Fuel's project will to markets in the Midwest and Northeast. The Tennessee Gas
complement CNG's planned improvement to its system for Pipeline Company’s Express 500 is one such proposal, with
flowing gas between Leidy, Pennsylvania, a major storage up to 0.2 Bcf/d additional capacity to be added by 2000,
area and hub interconnection point, and Steuben County, New increasing the existing capacity of its Line 500 located within
York, and then northward where CNG and National Fuel have the region. Columbia Gulf Transmission Company also will
major interconnections. The first phases of several of these increase its mainline capacity by more than 0.2 Bcf/d. For the
projects were completed in 1997. past several years, Columbia Gulf system has been operating
below its original design capacity because of an aging
Of the 28 singular projects planned within the region infrastructure; the problem would be resolved with the

representing 8.3 Bcf/d of new capacity, a number are either completion of this project.
directly or indirectly linked by mutual service needs or

partnership$?® These projects constitute about 18 percent, Qyfexico Market

1.1 Bcf/d, of the new capacity additions in the region.

Several projects have been proposed to add to the export
Southeast capability of U.S. natural gas companies located near the

border with Mexico (Table B2), although only two projects
Natural gas pipeline expansions completed in the Southeast (237 MMcf/d) were completed in 1997. These were the first
Region in 1997 (436 MMcf/d) were intended mainly to new export points to Mexico installed in 5 years (Table B1).
improve Deliverability within the region, primarily in North None of the proposed projects represents enhancements to

and South Carolina, Georgia, and Alabama. These expansions import capabilities, currently at about 350 MMcf/d, a figure
represent less than 1 percent of the total 1996 regional that has not changed since the 1980s. All of the proposed
pipeline capacity levels (Table ES1). One system, projects are to support mostly industrial and power generation

Transcontinental Gas Pipeline Company, was involved in customers located in the border area.
three of the five projects completed in 1997. In addition to
increasing service from its North Carolina mainline, If completed, the currently proposed projects would represent
completion of its Sunbelt project supported the expansion of about 1.4 Bcf/d of additional export capacity (Table B2).
the South Carolina Pipeline system, which was also Currently (1997), export capacity to Mexico stands at 1.1
completed in 1997. Bcf/d. Several of the proposed projects are competing within
and for the same market. For example, Both the MidCon-
Fifteen expansion projects, representing a potential 3.2 Bcf/d Texas Pipeline Company (Figure B2) and Coastal States Gas
of new capacity development, are proposed for the Southeast Transmission Company are seeking to negotiate with
Region. About 54 percent of this capacity is geared toward Mexican buyers for firm shipping agreements to essentially
improving regional access to deep water production in the the same general area. Nevertheless, both companies view
Gulf of Mexico. Offshore projects represent about 1.7 Bcf/d their projects as proceeding regardless of the outcome of
negotiations. These two companies also have plans to
construct pipelines within Mexico that will link with their

2°Transcontinental Gas Pipeline Company and Tennessee Gas Pipelinte)Order crossing project and Texas intrastate p|peI|ne

Company also have several projects in the region that will benefit from andCONStruction projects.
support expansions in the region.
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Most of the proposed projects have been proceeding slowly
for environmental, economic, and regulatory reasons. One
obstacle has been overcome with the installation of Mexico’s
newly formed regulatory authority, the Comision de Energia
(CRE). The CRE has issued less restrictive regulations on
foreign investment in Mexico, which affects the ownership
and operation of pipeline facilities owned by others. In the fall
of 1996, the CRE rmmounced its first award of a
(privatization) license permitting the development of a local
gas distribution system in the Baja area of northern MéXco.
This action may hasten the approval and final implementation
of several similar local service development proposals, which
are linked to pending U.S. export proposals that have
remained dormant for several years.

capacity (Table Bg1)ghAlit is unlikely that all proposed
expandidres eompleted, additinal projects continue to
dyeoped. Durindl997 and early 1998, for instance, at
least 22 pipeline companies instituted open-season exercises
for 26 projects, with the expectation that the market will
support additional expansion plans. These proposals, while
not all sussessful, included expansions in all regions of the
country.

Beyond what has already been proposed, there are areas of the
country where additional pipeline expansion plans might
develop in response to changing market profiles and the
development ofipply sources. For instance, deep-water
development in the Gulf of Mexico will continue over the

next decade and with it could come additional complementary

In December 1997, construction was completed on the El
Paso Energy Company’s Samalayucca project, which links
Texas supply sources with customers in Mexicao’s Chihuahua
State. The 45-mile, 210 MMcf/d pipeline is the first pipeline
located in Mexico owned in part by a U.S. company. A major
customer of the project will be a 700 megawatt combined-
cycle electric generating plant located in Samalayucca,
Mexico, which will begin operations in late 1998.

onshore expansiontioin, ddel expanding production in

areas of Texas and the Rocky Mountains will place pressure

on local pipeline systems to expand their capabilities to reach
nearby and distant markets. As a consequence, utilization
rates on interconnecting interstate pipelines should increase
and, in some cases, necessitate the development of new

capacity on some systems.

The upcoming major increase in capacity from Canada to the
U.S. Midwest may also spur additional development of new
pipelines, or expansions of existing lines, that can provide
alternative capacity for transhipment of some of this gas to the
U.S. Northeast. Already several of the proposed Midwest-to-
Northeast expansion projects are premised on the assumption
that excess capacity into the Chicago, lllinois, area could

Summary

The amount of new capacity proposed for development by th
end of 2000 is significant and, if fully implemented, would

represent a 9-percent increase in intraregional capacity from
the 1996 level and a 17-percent increase in interregionai

®The award was made to a consortium consisting of Pacific Enterprises
International (PEI), Enova International Corporation, and Proxima. The license
will permit the group to transport gas from PEl's local system in lower
California into the city of Mexicali in northern Mexico.

evelop over the next several years as new (proposed
anadian source) pipelines are completed during the interim.
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Appendix C

Changes in Natural Gas Markets

This appendix presents several State summary data tables that These changes reflect the shifts in consumption patterns the

detail energy use profiles of the geographic regions covered have occurred as a result of market restructuring at both the
in this report and the availability of supplemental natural gas national and local levels. They also reflect changes in market
supplies. These tables supplement the regional tables in demand as a result of changes in a State’s economic profile
Chapter 5, “Deliverability to Markets.” during the past several years.

The first table, Table C1, “Regional Weather and Gas Storage Lastly, Table C4, “Regional and State Natural Gas Customers,
Profile,” provides some basic data regarding the relative Average Annual Growth” supplements Table C3 by providing
seasonal temperature variation among States (a key data on the number of natural gas coneanieentbuse

determinant of natural gas demand) and levels of underground sector in 1996 and the average annual growth rate from 1990
and liquefied natural gas (LNG) storage. How much gas can through 1996. The change in these factors underlies the level
be delivered from storage facilities and is available to the and magnitude of the movements reflected in the market
pipeline network during peak periods are crucial factors in shares for natural gas customer groups.

analyzing the ability of the pipeline system to support

estimated consumer requirements. Most of the annual data used to compile the annual average

rates of change shown in these tables may be found in the
The second table, Table C2, “Regional and State Energy following Energy Information Administration publications:
Profile Comparison of Annual Average Change,” shows total  Nheiral Gas Annualthe Electric Power Annualor the
energy consumption patterns for each of the lower 48 StatesState Energy Data Report (SEDS)hile the period of
in particular how the use of natural gas increased (decreased) comparison, for the most part, was for the years 1990 through
relative to all other fuel types between 1990 and 1995. Thel996, in some instances data were not yet available for 1996.
third table, Table C3, “Regional and State Natural Gas Specifically, the SEDS data, which tabulate all annual energy

Customer Market Share Changes,” illustrates how the use of use data on a common (Btu) basis, are not compiled until all
natural gas among the various natural gas customer sectors individual fuel data are verified and complete; they were
within each State has changed since 1990. available only through 1995 when this report was prepared.
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Table C1. Regional Weather and Gas Storage Profile, 1996

Natural Gas Underground Storage - 1996 LNG Peaking
Supplies
Peak-Day Withdrawal Capability (Deliverability) 1996
Number of Normal Weather
Interstate Heating Ranking From From Percent
Pipelines Degree Among Working Convent- High- Percent Percent LDC
Operating Days  States Gas ional  Deliverability Interstate  Operated Owned Peak-Day
in (1960- (1= Capacity Total Storage Storage Pipeline by and  Capacity Support
Region State 1990) Coldest) (MMcf) (MMcf/d) (percent) (percent) Operated Independents Operated (MMcf)  (MMcf/d)
Central
Colorado 9 7,123 10 52,261 1,112 100 0 76 0 23 -- --
lowa 4 6,932 12 74,100 1,000 100 0 100 0 0 3,843 364
Kansas 9 4,988 29 109,291 2,409 93 7 88 8 4 -- --
Missouri 8 5,001 28 9,526 350 100 0 0 0 100 - --
Montana 5 8,260 3 207,622 283 100 0 40 0 60 - --
Nebraska 6 6,435 15 7,962 101 100 0 100 0 0 1,078 52
North Dakota 3 9,481 1 - - - - - - - - -
South Dakota 3 7,714 7 -- - - - - - - -- -
Utah 4 6,555 14 59,880 520 100 0 99 0 1 - --
Wyoming 6 8,023 4 45,251 261 100 0 86 0 14 -- --
Total 21 7,061 1 565,894 6,037 97 3 81 3 16 4,921 416
Midwest
lllinois 9 6,175 17 246,771 6,435 100 0 29 0 71 1,063 259
Indiana 7 5,871 23 41,034 757 100 0 17 0 83 10,287 797
Michigan 6 6,823 13 633,912 11,964 99 1 33 13 54 - --
Minnesota 5 8,771 2 2,377 60 100 0 0 0 100 5,412 1,520
Ohio 9 5,897 21 206,379 4,782 100 0 40 0 60 - --
Wisconsin 5 7,665 8 - - - - - - - 960 109
Total 17 6,867 2 1,130,475 24,000 99 1 33 6 61 17,722 2,685
Northeast
Connecticut 3 6,146 18 -- - - - - - - 2,394 130
Delaware 3 4,784 31 - - - - - - - 265 43
Maine 1 7,945 6 - - - - - - - 14 48
Maryland/DC 5 4,811 30 15,322 306 100 0 100 0 0 1,055 215
Massachusetts 3 6,322 16 -- -- -- - - - - 11,559 952
New Hampsh. 1 7,599 9 -- -- -- -- -- -- -- 400 50
New Jersey 5 5,424 25 -- -- -- -- -- - - 8,822 736
New York 12 5,943 20 82,889 1,094 92 8 83 9 8 3,399 524
Pennsylvania 9 5,881 22 378,016 7,022 100 0 94 0 6 625 540
Rhode Island 2 5,968 19 - -- -- -- -- -- -- 2,324 128
Vermont 2 7,979 5 - -- -- -- -- -- -- - --
Virginia 4 4,327 34 1,930 55 27 73 72 28 0 922 393
West Virginia 5 5,250 27 191,684 3,223 100 0 96 0 4 - --
Total 15 6,029 3 669,842 11,701 98 2 94 0 6 31,765 3,759
Southeast
Alabama 9 2,828 40 2,090 260 0 100 0 0 100 2,207 344
Florida 3 720 48 - - - - - - - - -
Georgia 4 2,788 41 - - - - - - - 10,756 1,122
Kentucky 9 4,544 33 113,467 1,725 100 0 67 1 32 -- --
Mississippi 14 2,510 44 56,860 3,220 32 68 7 20 3 -- --
North Carolina 1 3,481 38 -- - - - - - - 6,391 701
South Carolina 2 2,743 42 -- - - - - - - 1,296 162
Tennessee 9 3,954 36 1,300 15 100 0 0 100 0 4,394 512
Total 18 2,946 6 173,717 5,220 53 47 70 13 17 25,044 2,841
Southwest
Arkansas 10 3,327 39 19,820 239 100 0 0 0 100 188 57
Louisiana 21 1,794 47 290,110 5,853 69 31 76 14 10 6,300 600
New Mexico 4 4,756 32 71,958 314 100 0 79 0 21 - --
Oklahoma 12 3,571 37 156,737 2,742 100 0 47 9 43 -- -
Texas 29 2,035 46 443,906 11,351 42 58 17 42 41 100 12
Total 35 3,096 5 982,532 20,500 59 41 38 29 33 6,588 669
Western
Arizona 2 2,313 45 - - - - - - - - -
California 8 2,703 43 222,276 6,470 100 0 0 0 100 700 150
Idaho 2 6,935 11 - -- -- -- -- -- -- 639 52
Nevada 4 4,263 35 -- -- -- -- -- -- -- 1,160 162
Oregon 2 5,255 26 6,726 100 100 0 0 0 100 1,736 190
Washington 4 5,637 24 15,203 550 100 0 0 0 100 2,545 257
Total 10 4,517 4 244,206 7,120 100 0 0 0 100 6,780 811
U.S.Total - -- -- 3,766,666 74,578 85 15 70 13 17 92,820 11,181

MMcf/d = Million cubic feet per day. LDC = Local distribution company. -- = Not applicable.

Sources: Normal Heating Degree Days: U.S. Department of Commerce, National Oceanic and Atmospheric Administration, “State Regional,
and National Monthly and Seasonal Heating Degree Days Weighted by Population.” Natural Gas Underground Storage: Energy Information
Administration (EIA), Form EIA-191, “Underground Gas Storage Report.” Liquefied Natural Gas (LNG):  EIAGIS-NG Geographic Information System,
LNG Database, as of December 1997.
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Table C2. Regional and State Energy Profile Comparison of Annual Average Change, 1990-1995

Population Overall Energy Consumption Natural Gas Consumption
u.s. Natural Gas
As Percent Ranking Production
Millions  Percent  Quantity U.S. Percent  of Total Quantity  (Percent Percent (1996) as a
Region / in 1995 Annual 1995 Ranking Annual Energy 1995 Gasto Annual Ratio of
State (estimated) Change (trillion Btu) 1995 Change Consumed (trillion Btu) Total) Change Consumption
Central
Colorado 3,823 4.6 1,075 26 3.3 27 289 20 3.8 2.02
lowa 2,852 0.8 1,067 27 3.3 25 264 24 3.4 0.00
Kansas 2,572 11 1,041 31 0.9 36 369 16 4.4 2.21
Missouri 5,359 14 1,663 20 2.0 17 281 21 3.0 0.00
Montana 879 2.9 379 42 1.7 16 60 43 4.9 0.85
Nebraska 1,652 1.4 580 36 2.2 23 134 36 3.6 0.01
North Dakota 644 0.3 350 43 2.6 14 48 44 8.3 1.33
South Dakota 732 15 236 46 2.8 15 35 45 5.5 0.04
Utah 2,000 4.6 638 35 2.1 26 167 31 3.8 1.79
Wyoming 481 1.8 405 41 0.6 26 104 39 3.0 8.05
Total 20,995 21 7,435 6 2.1 24 1,749 6 3.8 1.39
Midwest
lllinois 11,847 1.0 3,804 7 0.8 29 1,100 5 2.2 0.00
Indiana 5,841 15 2,592 10 0.7 21 542 11 3.5 0.00
Michigan 9,594 0.9 3,157 9 0.8 31 987 6 3.2 0.26
Minnesota 4,658 1.9 1,622 21 2.2 22 358 17 3.0 0.00
Ohio 11,173 0.8 4,038 3 1.0 23 930 7 3.0 0.13
Wisconsin 5,160 1.6 1,749 19 2.4 22 385 13 3.8 0.00
Total 48,272 1.2 16,963 3 11 25 4,302 2 2.9 0.08
Northeast
Connecticut 3,274 -0.1 786 34 0.9 17 136 35 5.3 0.00
Delaware 725 25 264 45 2.2 24 63 42 6.1 0.00
Maine 1,243 0.3 513 39 1.3 1 6 48 4.1 0.00
Maryland/DC 5,615 1.2 1,490 23 0.8 16 232 27 1.7 0.00
Massachusetts 6,092 0.4 1,494 22 11 25 372 15 6.8 0.00
New Hampshire 1,162 14 285 44 0.6 7 20 46 8.8 0.00
New Jersey 7,988 1.0 2,543 11 2.6 24 611 9 8.6 0.00
New York 18,185 0.3 3,913 4 0.6 30 1,172 4 4.1 0.02
Pennsylvania 12,056 0.4 3,886 5 1.2 19 747 8 2.0 0.19
Rhode Island 990 -0.4 235 a7 5.1 31 72 40 214 0.00
Vermont 589 1.3 150 48 2.6 5 7 a7 2.2 0.00
Virginia 6,675 2.2 2,056 15 1.4 12 255 25 6.3 0.21
West Virginia 1,826 0.5 819 33 -0.1 19 157 32 4.8 1.19
Total 66,421 0.7 18,433 1 1.2 21 3,850 3 49 0.10
Southeast
Alabama 4,273 1.6 1,933 17 2.3 17 331 18 4.4 1.68
Florida 14,400 3.2 3,519 8 1.9 15 533 12 3.6 0.01
Georgia 7,353 3.9 2,512 12 2.3 15 380 14 25 0.00
Kentucky 3,884 15 1,770 18 3.6 14 246 26 3.7 0.35
Mississippi 2,716 1.6 1,059 29 11 28 296 19 0.5 0.35
North Carolina 7,323 3.1 2,328 13 23 9 209 30 4.0 0.00
South Carolina 3,699 1.7 1,401 24 1.9 11 156 33 2.7 0.00
Tennessee 5,320 2.6 1,975 16 1.8 13 265 23 2.8 0.01
Total 48,967 2.7 16,497 4 2.2 15 2,415 5 2.9 0.28
Southwest
Arkansas 2,510 2.0 998 32 3.0 28 277 22 1.6 0.78
Louisiana 4,351 0.9 3,814 6 14 a7 1,778 3 0.8 3.28
New Mexico 1,713 3.8 575 37 -0.4 38 219 29 -3.3 10.98
Oklahoma 3,301 14 1,360 25 0.1 43 580 10 -1.4 2.73
Texas 19,128 3.7 10,512 1 1.3 38 3,943 1 0.4 1.57
Total 31,003 2.9 17,258 2 13 39 6,797 1 0.2 2.25
Western
Arizona 4,428 6.1 1,059 28 2.4 12 124 37 1 0.00
California 31,878 1.9 7,577 2 -0.4 26 1,956 2 3 0.15
Idaho 1,189 5.2 456 40 2.9 14 66 41 6 0.00
Nevada 1,603 9.3 537 38 5.7 21 115 38 13 0.00
Oregon 3,204 3.6 1,048 30 0.6 15 152 34 8 0.01
Washington 5,533 3.8 2,159 14 0.3 11 229 28 7 0.00
Total 47,835 2.9 12,836 5 0.3 21 2,642 4 4 0.11
U.S. Total 263,493 1.9 89,422 -- 1.3 24 21,753 -- 3 0.88

-- = Not applicable.

Sources: Natural Gas Production and Consumption: Energy Information Administration (EIA), Form EIA-176, “Annual Report of Natural and
Supplemental Gas Supply and Disposition.” Energy Consumption: EIA, State Energy Data Report, Consumption Estimates 1980-1995
(December 1997). Population: U.S. Department of Commerce, Bureau of the Census.
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Table C3. Regional and State Natural Gas Customer Market Share Changes, 1990-1996

1996 Share of the Natural Gas Market Share Change Since 1990 Average Annual Change in Consumption
(percent) (percentage point) (percent)
Region / Resi- Com- Indus- Electric Resi- Com- Indus- Electric Resi- Com- Indus- Electric
State dential mercial trial Utilities Other dential mercial trial Utilities Other dential mercial trial ~ Utilities  Other
Central
Colorado 36 22 27 2 12 -2 -5 7 -1 1 3.3 0.6 9.6 0.7 6.6
lowa 32 20 42 1 5 a a 0 0 a 3.7 3.8 4.0 0.7 6.0
Kansas 24 16 30 6 24 3 a -3 -1 1 3.2 0.3 -1.6 -10.8 1.4
Missouri 47 25 24 2 3 -2 a 1 0 a 3.0 3.7 4.8 -6.0 19.7
Montana 36 24 29 1 9 -3 -4 8 a -1 5.0 3.6 12.0 6.2 5.7
Nebraska 37 31 27 2 3 -1 -2 4 -2 a 3.0 1.9 6.9 -10.7 4.3
North Dakota 26 25 16 a 33 -3 -7 3 a 7 5.6 2.9 10.8 16.7 12.6
South Dakota 38 31 19 2 9 -3 -3 -4 1 8 5.7 5.4 3.8 71.0 70.0
Utah 34 18 26 2 19 -3 5 -4 1 2 4.1 11.2 3.2 63.3 9.6
Wyoming 13 10 50 0 27 1 0 22 a -23 2.9 2.8 14.2 4.1 -11.8
Total 33 22 30 2 14 a -1 2 -1 -1 35 2.8 4.6 -4.3 2.3
Midwest
lllinois 48 19 29 2 1 1 -2 -1 1 0 3.4 1.5 2.7 25.2 3.0
Indiana 31 15 50 1 2 a a a -1 0 4.3 3.7 4.1 -9.4 6.4
Michigan 39 20 34 3 3 1 -4 2 1 0 3.4 -0.2 3.7 9.9 4.2
Minnesota 39 27 28 1 5 2 a -3 a 1 5.0 4.1 2.6 0.3 8.7
Ohio 40 20 37 0 2 a -1 1 a 0 3.3 2.9 3.8 24.7 7.2
Wisconsin 37 23 37 2 1 a a -2 1 0 4.5 6.0 35 28.0 2.8
Total 40 20 35 2 2 1 -1 a a 0 3.7 2.3 3.4 10.3 5.4
Northeast
Connecticut 34 31 25 8 1 -4 1 -1 3 1 2.8 5.5 4.5 b 21.6
Delaware 18 12 26 43 0 0 2 -17 16 0 5.3 8.9 -3.9 17.6 4.2
Maine 17 45 38 a 0 2 6 -8 a a 7.1 7.5 1.3 0.0 0.0
Maryland/DC 45 27 22 4 1 5 9 -9 -5 a 4.0 13.0 -4.2 -18.3 1.4
Massachusetts 32 27 28 13 1 -9 7 11 -9 a 1.2 11.9 155 -3.1 9.9
New Hampshire 37 37 26 0 0 -5 2 3 a a 3.1 5.9 7.2 0.0 b
New Jersey 37 25 33 4 1 -3 -2 12 -7 0 4.6 4.5 16.6 -14.8 3.1
New York 36 22 29 13 1 -3 a 17 -13 0 3.1 4.5 21.6 -10.0 8.5
Pennsylvania 38 21 33 1 6 1 2 -3 1 0 2.6 3.6 0.6 18.4 15
Rhode Island 23 15 31 30 1 -34 3 17 13 0 1.1 27.8 87.1 b 40.3
Vermont 34 39 27 0 0 3 8 -1 -10 a 29 5.6 0.7 b 135
Virginia 32 25 35 4 4 3 2 -6 1 0 6.9 6.4 2.0 11.1 3.4
West Virginia 24 18 32 0 25 -3 a -8 a 10 2.4 4.8 0.6 7.4 15.5
Total 35 23 30 8 3 -3 2 6 -5 a 3.3 5.6 8.4 -4.7 6.2
Southeast
Alabama 17 9 62 2 10 -1 -1 2 a a 3.8 3.1 5.7 11.8 5.4
Florida 3 9 28 58 2 -1 -3 2 1 a 4.0 2.4 8.7 9.8 11.1
Georgia 33 16 47 1 2 4 a -5 1 0 6.0 3.7 2.0 78.1 25
Kentucky 30 17 40 1 12 -1 a 3 1 -3 3.9 4.3 5.6 47.2 0.5
Mississippi 11 8 30 31 20 1 1 -10 5 2 3.2 4.1 -3.9 8.7 2.8
North Carolina 28 19 49 1 3 6 a -5 0 0 9.2 4.5 3.3 2.3 3.0
South Carolina 20 14 64 1 2 6 2 -3 -5 0 8.3 4.8 1.7 b 1.7
Tennessee 25 21 45 a 9 4 1 -5 a a 7.4 5.2 25 14.7 4.1
Total 20 13 44 16 7 2 0 -3 2 a 5.8 4.0 3.2 8.3 3.1
Southwest
Arkansas 17 11 52 13 7 0 1 0 -1 0 3.0 3.8 2.8 1.2 15
Louisiana 3 2 63 15 17 a a 5 -2 -3 1.0 0.6 2.4 -1.3 -2.2
New Mexico 15 12 10 14 49 3 2 2 3 -10 3.2 1.9 2.9 2.9 -4.9
Oklahoma 14 8 35 24 19 3 2 3 -4 -4 2.8 3.8 0.5 -3.8 -4.6
Texas 6 4 54 26 10 a a 6 -2 -4 14 0.5 3.9 0.6 -4.2
Total 7 5 53 22 14 a a 6 -2 -4 19 1.4 3.2 -0.1 -3.6
Western
Arizona 23 24 22 16 14 0 1 8 -3 -6 -0.4 0.4 6.9 -5.1 -6.9
California 26 13 38 18 5 -1 -2 8 -7 2 -1.5 -3.6 3.6 -7.4 24.6
Idaho 22 17 52 a 9 3 -2 a a -2 10.3 5.4 6.9 0.0 2.9
Nevada 18 17 26 38 1 -8 -7 15 0 a 49 5.3 37.1 131 -5.2
Oregon 20 15 52 8 8 -2 -4 7 2 -4 6.7 4.2 10.5 13.4 -3.0
Washington 26 20 48 3 3 1 -4 0 3 0 8.1 3.9 6.7 b 5.6
Total 25 15 39 16 5 -2 -2 8 -6 1 0.0 -1.2 5.0 -4.6 9.6
Total U.S. 24 15 41 13 8 1 a 3 -2 -1 3.0 2.8 4.0 -0.4 -0.5

aBetween plus 0.5 percent and minus 0.5 percent.

bOver plus or minus 100 percent per annum. Result very large (small) due to large fluctuations in annual volumes reported in this category.
Note: Totals may not equal sum of components because of independent rounding.

Source: Energy Information Administration, Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply and Disposition.”
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Table C4. Regional and State Natural Gas Customers, Average Annual Growth, 1990-1996
Residential Customers Commercial Firms Industrial Firms Electric Utilities
Annual Change Annual Change Annual Change Annual Change !
(percent) (percent) (percent) (percent)
In In
Number Number
Number In In Number In In Number In In of Al of Gas- In Total In Gas
in Number Average in Number Average in Number Average Type Fired Summer Fired
Region 1996 of Users Use 1996  of Users Use 1996 of Users Use Units  Units Capacity Capacity
Central
Colorado 1,147,743 2.6 0.6 121,221 1.2 -0.6 2,099 13.8 -3.4 -1.3 -0.8 0.5 1.3
lowa 771,109 1.5 21 89,663 1.3 2.4 2,066 1.6 2.4 -2.8- -5.0 -15.3 9.4
Kansas 804,213 1.2 19 89,168 0.7 -0.4 2,988 -6.6 7.7 -1.3 -1.1 0.2 -0.5
Missouri 1,275,465 0.8 2.0 133,445 4.1 -0.6 3,408 1.5 3.3 0.3 0.3 0.9 7.2
Montana 205,199 2.8 2.0 26,374 2.1 1.3 466 0.3 11.6 -1.1 0.0 0.1 0.0
Nebraska 439,931 1.3 1.6 61,117 0.2 1.6 2,234 36.0 -23.4 -0.9 1.2 0.6 2.3
North Dakota 97,761 2.2 3.2 13,789 1.3 1.6 206 3.8 6.6 -2.8 0.0 -1.2 0.0
South Dakota 127,269 3.3 2.3 16,880 4.0 1.3 444 8.4 -4.9 -6.1 1.1 1.7 30.9
Utah 562,343 3.7 0.2 40,107 2.5 8.4 923 -11.1 23.0 2.1 4.6 0.4 -2.2
Wyoming 131,910 2.6 0.3 17,036 3.7 -1.0 170 -9.9 25.6 1.6 33.3 0.5 18.7
Total 5,562,943 18 15 608,800 1.9 0.8 15,004 15 3.2 -1.3 -1.0 -0.5 1.2
Midwest
lllinois 3,494,545 1.0 2.3 265,007 0.5 1.0 29,493 2.2 0.5 -2.3 -1.1 0.2 14.0
Indiana 1,489,647 1.9 2.3 139,097 1.8 1.8 6,586 0.4 3.7 0.5 1.2 0.1 1.0
Michigan 2,812,876 1.5 19 214,843 1.6 -1.8 11,848 0.5 3.2 -0.6 4.3 -0.2 22.3
Minnesota 1,103,709 2.6 2.3 105,531 1.7 2.3 2,564 -0.1 2.7 -0.4 -2.6 0.7 -15.8
Ohio 2,994,891 1.3 2.0 259,663 1.8 1.1 8,672 0.7 3.0 0.1 21 0.2 10.5
Wisconsin 1,324,570 2.8 1.6 129,146 3.3 2.6 5,861 -3.6 7.3 -0.1 2.3 2.0 20.7
Total 13,220,238 1.6 2.0 1,113,287 1.6 0.7 65,024 0.8 2.6 -0.6 0.3 0.3 8.0
Northeast
Connecticut 433,778 0.2 2.6 47,055 0.6 4.9 3,435 2.4 1.4 -2.8 30.6 -2.1 11.7
Delaware 106,548 3.1 2.1 9,518 4.1 4.6 250 0.7 -4.6 -0.6 4.9 2.3 4.3
Maine 14,982 3.8 3.1 6,414 7.1 0.2 87 1.8 0.0 -0.2 0.0 -0.1 0.0
Maryland/DC 1,006,227 1.7 2.3 80,943 3.3 59 430 -167.6 125.7 -1.4 6.7 1.8 6.9
Massachusett 1,188,317 1.0 0.2 105,889 0.9 11.6 10,952 115 8.2 -1.3 -0.5 -1.6 9.1
New Hampsh. 75,175 2.4 0.6 12,755 3.3 2.5 367 0.2 7.2 -3.1 16.7 -0.9 34.6
New Jersey 2,147,622 1.3 3.1 224,749 0.5 4.0 10,139 10.8 4.8 -2.5 0.0 0.1 1.8
New York 4,048,166 0.6 25 315,855 2.0 2.5 15,300 -9.7 33.3 -2.0 -1.4 -0.5 3.6
Pennsylvania 2,431,909 0.8 1.7 214,340 2.3 1.2 6,441 0.5 -0.1 -1.0 3.4 4.0 41.3
Rhode Island 204,259 0.8 0.3 21,664 3.5 23.6 363 -33.6 118.7 -8.8 -25.0 20.2 37.1
Vermont 24,383 4.9 -2.2 3,790 4.3 1.3 27 11.2 -10.3 1.5 - 0.4 1.1
Virginia 789,985 4.0 2.7 77,284 3.3 3.1 2,822 28.2 -25.9 3.0 -0.8 1.4 -10.8
West Virginia 358,049 0.4 2.0 33,837 0.5 4.3 182 0.0 0.9 -3.2 - 0.0 -
Total 12,829,400 1.1 2.1 1,154,093 1.8 3.8 50,795 -1.5 9.7 -1.1 0.4 0.1 4.4
Southeast
Alabama 766,322 1.9 1.9 62,064 1.5 1.6 2,512 0.6 51 1.1 10.8 0.6 6.5
Florida 521,674 2.2 1.7 47,578 1.5 0.9 517 2.2 6.1 -0.2 2.0 2.1 1.7
Georgia 1,538,458 2.4 34 123,200 2.2 1.4 3,310 0.8 1.1 0.3 8.7 1.6 19.5
Kentucky 696,989 1.8 1.9 76,079 2.1 2.2 1,633 0.9 4.6 0.2 51 0.1 24.5
Mississippi 418,442 1.5 1.7 46,029 1.1 3.0 1,241 -1.0 -2.9 0.3 0.4 0.4 2.6
North Carolina 699,159 51 3.9 93,504 55 -1.0 3,973 6.6 -3.1 -1.2 8.9 0.6 23.8
South 426,088 3.9 4.1 48,650 34 1.4 1,759 4.3 -2.6 15 2.2 2.6 1.3
Tennessee 841,232 5.0 2.2 103,867 2.7 2.4 2,306 -0.4 2.9 -0.7 - 0.3 -2.0
Total 5,908,364 2.9 2.7 600,971 2.6 1.3 17,251 1.9 1.4 0.1 3.2 12 4.2
Southwest
Arkansas 539,952 1.7 1.2 67,293 1.5 2.2 1,486 1.1 1.8 0.2 -2.4 0.0 -0.1
Louisiana 945,967 0.2 0.8 62,101 -0.2 0.7 1,444 -1.0 3.7 -0.1 0.2 0.4 1.4
New Mexico 428,621 2.5 0.6 37,796 -0.1 2.0 1,365 -33.1 29.4 0.6 2.3 0.1 31.4
Oklahoma 866,531 1.0 1.7 89,852 0.8 3.0 2,843 -0.3 0.8 0.2 0.3 0.4 25
Texas 3,501,853 1.3 0.0 329,287 35 -3.3 8,796 -14.2 18.1 -0.2 -0.4 0.7 0.5
Total 6,282,924 1.2 0.6 586,329 2.2 -0.9 15,934 -7.8 11.0 0.1 -0.1 0.5 1.4
Western
Arizona 689,597 2.8 -3.3 49,693 0.9 -0.6 534 0.3 6.6 1.0 0.3 0.3 0.9
California 8,969,308 0.9 -2.4 408,294 -0.3 -3.3 36,613 -4.0 7.5 0.5 0.8 0.2 -0.3
Idaho 187,756 8.7 1.0 25,271 4.5 0.7 183 229 -15.6 -0.9 - 1.9 -
Nevada 393,783 7.5 -2.7 26,613 4.3 0.9 121 3.3 32.7 1.1 5.6 2.3 3.0
Oregon 433,638 5.0 1.5 57,613 35 0.6 799 2.4 8.2 0.2 21 -1.2 5.6
Washington 673,357 6.6 1.0 73,708 4.0 -0.3 3,587 0.8 5.9 -0.1 -4.2 -1.1 -1.0
Total 11,347,439 1.7 -1.7 641,192 0.9 -2.1 41,837 -3.4 8.4 0.3 0.9 0.1 0.3
Total U.S. 55,151,308 1.6 1.4 4,704,672 1.8 1.0 205,847 -1.0 51 -0.5 0.3 0.3 2.5

Includes both primary and secondary generating units.

-- = Not applicable.
Source: Natural Gas Usage:

and Disposition.” Electric Generation Capacity:

Energy Information Administration (EIA), Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply
EIA, Form EIA-860, “Annual Electric Generation Report,” 1990 through 1996.
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Appendix D

Data Sources

The data presented in the body of this report came from many
sources and often required some adjustment to provide
information on a comparable basis for use in the analysis.
This appendix provides detailed information on the

methodology and source material used to develop estimates

of interstate pipeline capacity at State borders and the changes
information is typically associated with compressor stations

in energy usage patterns from 1990 through 1995.

measure is likely to be sustainable for moreothan a s
period of time.

Information on capacity levels for the interstate pipeline
systems is generally available from filings at the Federal
Energy Regulatory Commission (FERC). However, this

and not State border capacity. Thus, to estimate the

The following is a list of the data sources discussed in this
appendix.

State-to-State capacities on the pipelines, an approach was

required. Further, while there is a regulatory requirement for

the submission of design information, the terminology

e Annual pipeline company reports filed with the Federal
Energy Regulatory Commission (FERC) under 18 CFR
§284.12, “Peak-Day Capacity Report,” and §260.8,
Format FERC 567, “System Flow Diagrams.”

provided in the submissions sometimes is unclear as to
whether the data provided by a company are in fact the
information requested.

The original compilation of pipeline capacity estimates was
e FERC Form 2, “Annual Report of Major Natural Gas done by the Energy Information Administration during 1991
Companies” and 1992, using 1990 as the base year. The initial approach
taken to derive the State-to-State capacity information was the

e FERC Form 11, “Natural Gas Pipeline Monthly
Statement,” 1995 and earlier years. (The survey became
a quarterly report in 1996.) °

e FERC Index of Customers

® FEnergy Information Administration (EIA), Form e
EIA-176, “Annual Report of Natural and Supplemental
Gas Supply and Disposition”

® FEnergy Information Administration, Form EIA-191, e
“Underground Natural Gas Storage Report”

Natural Gas AnnualDOE/EIA-0130, various issues.

Pipeline Capacity

The measure of pipeline capacity that was estimated and
addressed in this report is the daily capacity of the interstate
natural gas pipeline network at regional and State boundaries.
Specifically, it is an estimate of the maximum volume of gas
that can be transported under normal operating conditions for
a sustained period of time. While pipeline systems have
considerable operational flexibility to increase deliveries of
natural gas above design capacity levels to certain areas for
short periods of time, this often means that deliveries are
reduced elsewhere or that line packing occurs. Neither

following:

Develop initial capacity estimates by using compressor
station data from FERC Format 567, "System Flow
Diagrams."

Adjust initial estimates by using delivery requirements of
customers located between the State line and the station
and for any contracted receipts from other pipelines.

When compressor station data were unavailable on
Format 567, derive a statistical estimate by using a

regression equation based upon the diameter(s) of the
pipeline segment in question.

Impute remaining missing values by using proxies for
capacity. Data used for this purpose include contract
demand (CD) data for pipeline sales customers, which
were available for the years 1988 and 1989. (CD data
were no longer available once FERC Order 636 was
implemented in November 1993.)

Cross check the State border capacities for reasonable-
ness by using contract demand levels (if not used as a
proxy for capacity); flow data from Form EIA-176,
“Annual Report of Natural and Supplemental Gas Supply
and Disposition”; and consultations with FERC staff and
company officials.
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The initial (1990) estimates of capacity on a pipetiegment
at a State border were based on reported compressor station
throughput, the daily output of whichever compressor station
appeared to be closest to the State border. The working
assumption was that throughput capability, even if only an
estimated flow under current operating conditions, of any
compressor station is a reasonably good estimate of
peak-period throughput at that point on the line. (Note:
Compressor station output may be a “constraint” on
throughput when downstream pipeline diameter and other
characteristics of the segment may allow the physical pipeline
to handle greater loads than required under current customer
peak-day commitments. Conversely, the designed compressor
output may be greater than can be sent through existing
pipeline configurations.)

When no delivery or receipt points were betwdenselected
compressor station and the State line, the capacity at the State
border was assumed to equal the station capability, even
though some friction losses would occwchuse of the
distance between the line and compressor. When data were
available for both receipt and CD deliveries between the
compressor station and the State line, then the initial capacity
estimates were adjusted to account for these volumes.

In some cases, peak-day information rather than desig
capacity was reported on the Format 567. These estimat
were considered a reasonable proxy for capacity.

Under certain conditions, contract demand data were used t
estimate capacity levels at a State border. CD data werg
assumed to be a reasonable reflection of current peak-da)

demands on the pipeline system and, therefore, a close
approximation of the capability or capacity of the pipeline to
supply those customers. A pipeline's CD commitment levels
within a State were used as a surrogate for a measure of thg
pipelines' capacity into the State when the pipeline system, or
a branch, terminated in the State. Even in this instance,
however, the pipeline company could meet a portion of its
commitments from sources within the State borders.

anual FERC Formd&i67 “System Flow Diagram” for each

pipeline system were compared with the previous year’s
submission. The primary items examined were the throughput
iltzgzabf the pipeline’s compressor stats and whether
they had increased, had changed, or had new stations added.
In addition, comparisons of receipt and delivery point
volumes were also performed to determine changes in peak-
day deliligesand as a replacemdnt contract demand
data which were no longer current. Available data on pipeline
construction projects completed during the interim were also
factored into any estimate adjustments. These comparisons
were done, to the extent possible, through comparative
analygesdatdd databases. Initial estimates of revised
capacity levels were produced and displayed on annotated

pipeline maps.

These estimates were then presented to the pipeline company

or FERC staff for evaluation. These inputs were used to settle
upon a final estimate.

Average Daily Pipeline Flow

The data source for actual average daily pipeline volume
flows across State borders was Form EIA-176, “Annual
r}I-erort of Natural and Supplemental Gas Supply and
eBisposition." In addition, these data are the basis for State-
level supply, consumption, and transportation volumes
8resented in this report.

he respondent universe of the Form EIA-176 includes

terstate and intrastate pipeline companies; investor and
municipally owned natural gas distributors; underground

natural gas storage operators; synthetic natural gas plant
oPerators; and field, well, or processing plant operators that
eliver natural gas directly to consumers and/or transport gas
to, across, or from a State border through field or gathering

The average daily flow volumes presented in the “Region-to-

In some cases, compressor station data and contract deman
data were inadequate to develop an initial capacity estimate.
and other methods were pursued to make the initial capacit
estimate. For instance, regression equations to estimat{a
capacity were developed by use of a universe of 814I
compressor stations with known pipeline diameters,
capacities, and pressures, extracted from the Format 56
filings. The results indicated that diameter alone was a goo&1
predictor of capacity in these equations.

Subsequently, updated annual capacity estimates were
developed for years 1991 through 1996 by using the 199
levels as starting points. First, the contents of the most recent

R&gion Capacity” tables in the report are based upon
reliminary 1996 data from Form EIA-176. They are the sum
of data that can be identified as volumes brought across a
Yorder: on-system purchases received at a State border, plus
fansportation and/or exchange receipts received at a State
ine, plus transported into the report State. The data on Form
I;IA—176 are annual; average daily levels were computed on
366-day basis (1996 was a leap year).

Greater detail concerning Form EIA-176, its background, and
EIA processing methodology, may be found in the EIA
ublication Natural Gas Annual 1996DOE/EIA-0131,
Appendix A.
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System Flow Rate Data companies. The sample was selected to ensure that adequate
and uniform peak-day and monthly transportation information

The pipeline systemwide flow rate data discussed in this &> available for each pipeline company. All pipeline

report (detailed in Appendix A) and used for utilization companies in the sample were required to have at least three

analyses are based on monthly throughput volume datecl)f the four peak-delivery data necessary to determine

u L maximum capability. The data used in the derivation of
reported on FERC Form 11, “Natural Gas Pipeline Monthly . " A
Statement.” These data for the period January 1980 througﬁ:aX'mum capability are from the pipeline company reports

o . ed with the Federal Energy Regulatory Commission
tDa(;faember 1995 are maintained and available on Comlete(FERC). These data include: the estimated peak-day capacity

of the pipeline company’s system from the 1996 Peak-Day
apacity Report (18 CFR §284.12); the quarterly contracted
irm transportation capacity from the quarterly Index of
‘Customers filings for the period April 1, 1996, through April
T 1997; the coincident peak-day delivery from the 1995
FERC Format 567 “System Flow Diagrams”; and the

Transportation, sales, and intercompany transfer throughp
volumes are reported, but for the total pipeline system only
As a result, these data cannot be used to compute regional
State-level utilization levels. However, the historical data

m?cr)ﬁ Esﬁ?Iet\c/)ellgﬁgﬂ?r/inan:n ?hl'(laainn?jfi)\//ithZI l?rgﬁzte rsnc;?gr]rlétransmission system peak deliveries from the 1996 filing of
ghp g PIP y FERC Form 2, “Annual Report of Major Natural Gas

over the period 1980 through 1995. Average monthlyCompanies.” In addition to having sufficient information to

throughput rates for 1989 and 1995 were then divided by the . : o ) .
largest monthly throughput (which was used as aneshmate maximum capability, tlamalysis required that each

approximation of a 100-percent load factor or a surrogat ‘|pel|ne company in the sample had filed FERC Form 11,

. L . Natural Gas Pipeline Company Quarterly Statement of
measure for full capacity utilization) to estimate the overall N . .
relative flow rate (throughput) on the various pipeline systems'vIonthly Data,” for th_e period April 1996 through March
in 1995 1997. The transportation volumes from FERC Form 11 were

used to assess the utilization of the reserved capacity.

This report also uses data from the FERC Form 2, Annual‘l’hese data requirements resulted in a sample size that was

Report of Major Natural Gas Companies,” for dISCUSSIOnSﬂ pipeline companies smaller than the sample selected for

pertaining to system peak-day deliverability rates andthe analysis of firm capacity contracts, also in Chapter 5.

utilization levels on those days. These data, which are o .

o 7 . “Although the accessibility analysis used 32 percent fewer
reported on page 518, “Transmission System Peak Deliveries™. = : i
of FERC Form 2, provide peak delivery volumes at several.plpe“ne companies than the sample for the contract analysis,

levels. Those periods are: highest day 2 highest, an(IEI excluded only 1 percent, or 1.4 quadrillion Btu per day, of

i T . : e firm contracted capacity (based on the April 1, 1997,
3 highest days deliveries, highest 3 consecutive days, an AN . .

. L ERC Index of Customer filing) included in the firm contract
highest month deliveries. These data are to be reported for thaenal sis
period “during the twelve months embracing the heating ysis.

season overlapping the year’s end for which this report is

submitted.” The latest such period available for this report Firm Capacity Contracts
was the 1995-96 heating year (April 1995 through March
1996). The FERC Index of Customeitgf) was the principal source

of information for the analysis of firm capacity contracts in
The peak-day (highest one day) deliveries reported on FERC Chapter 5. The guiding principal for the analysis was to
Form 2 were used in relation to system capacity levels assemble the most recent, reliable information available.
reported on the annual pipeline company reports filed with the Therefore, the quarterly FERC Index of Customers filings for
FERC under 18 CFR §260.8. The comparison of the two April 1, 1996, through April 1, 1997, were used for the
items provides some insight into the systemwide level of analysis. Several pipeline companies were excluded from the
pipeline usage during periods of highest user need and some filed Index of Custmaese heir dataere inconsistent
indication of how well the system is able to meet its or missing. The resulting sample consists of 63 interstate
obligations to its customers under current capacity limitations. pipeline companies. Since the analysis was not concerned

with consistency across several sources of information, it

employed a much larger sample of pipeline companies than

Transportation System Access the accessability analysis.

The analysis of transportation system access (Chapter éjrlm trans.por_tatlon capaqty was exa_mmed by type  of
hipper. Pipeline companies are required to disclose the

employed a sample of 46 major interstate natural gas IOIpe“n%\mount of capacity reserved by each firm customer in the
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qguarterly Index of Customers filing to the Federal Energy Underground Natural Gas Storage
Regulatory Commission. The Index of Customers provides

the name of each company that contracted for firm Data

transportation, but it does not provide any other information

to identify what type of company each shipper was. Thus,Each month, on the Energy Information Administration’s

EIA staff compared shipper names with lists of companiesForm EIA-191, “Underground Natural Gas Storage Report,”

from other sources to classify each shipper. Four sources werd.S. storage operators are required to report their current

used for comparison: (1) Form EIA-176, “Annual Report of estimates of injections and withdrawals occurring in the

Natural and Supplemental Gas Supply and Disposition”; (2)previous month at each site they operate. In addition, on an

Benjamin Schlesinger and Associates, Iiirectory of annual basis, each operator is expected to report any change

Natural Gas Marketing Service CompaniBfeventh Edition  to total, base, or working gas capacity, as well as daily

(May 1997) (a proprietary source); (3) Energy Planning, Inc.,deliverability (see Glossary) that may have occurred at the

Directory of Natural Gas Consumersth Edition (1996) (a  site during the previous calendar year.

proprietary source); and (4) Form EIA-860, “Annual Electric

Generator Report.” These data have been compiled in a database with each site
identified by such criteria as ownership type (interstate

The list of electric utilities from Form EIA-860 included pipeline, local distribution company, or independent

combination electric and gas utilities. Shippers that appearedperator), type of facility (depleted reservoir, salt cavern,

in this list and that used natural gas as either the primary oaquifer, or mine), and interconnecting pipeline. The

alternative source of fuel for electricity generation were combination of this information, in association with the

classified as electric utilities, even the combination capability (capacity level) of connecting pipeline systems,

companies. Combination companies that did not use naturakith an approximate location, permitted an analysis and a way

gas as the primary or alternative source of fuel for electricityof estimating the impact of storage availability and

generation were classified as local distribution companies. Fooperational capability on service to producers and shippers

example, Baltimore Gas and Electric Company wassifiad and pipeline utilization.

as an electric utility while Atlanta Gas Light Company was

classified as a local distribution company.

_ _ o Maps and Mapped Data

The final set of shipper categories is as follows:

The geographic displays in this report were produced, in

whole or in part, using the EIAGIS-NG Geographic

Information System. The system consists of a series of site-

specific databases and digitized pipeline maps residing in a

personal computer (PC) environment. The pipeline map files

were developed from publicly available sources, although in

some cases, more detailed maps were provided by the

. . . . . individual pipeline companies. Currently, the EIAGIS-NG

® Local distribution companies (including intrastate contains map data for 61 interstate and 71 intrastate pipeline

p|pel|n_e_(_:ompan|es_ and comblnatlo_n electric an_d naturalcompanies located in the United States, and 18 interstate
gas utilities for which natural gas is not the primary or

. . L ipeline companies located in Canada.
alternative source of fuel for generating electricity) PIP P

® FElectric utilities (including combination electric and
natural gas utilities for which natural gas is the primary
or alternative source of fuel for generating electricity)

e Industrial companies (including independent power
producers, cogenerators, and commercial firms)

Many of the interstate pipeline map files also contain profile
(attribute) data for each pipeline segment, such as pipe
diameter, maximum allowable pressure, looping, etc. These
data were compiled from the pipeline system schematic
ontained in the Form FERC-576, “System Flow Diagram.”
he individual databases supporting the system include the
following pipeline-related data:

® Marketers
® Interstate pipeline companies

e Other companies (including producers and gatherers an
companies that could not otherwise be classified).

Energy Information Administration
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Compressor stations

Delivery points

Receipt points

Major interconnections

State border crossings and capacity levels.

Nonpipeline-related databases include:

Underground storage sites

Planned underground storage projects
Proposed construction projects

Local distribution company service areas
Export and imports

Market centers/hubs

Electric power plants, etc.

The principal geographic data used in this report to compil
capacity estimates were the pipeline maps and their recei

Planned and existing underground storage site data were us

to develop estimates of supplemental peak-day deliverabilit
to the pipeline network.

Energy Information A
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p U
delivery, interconnection, and compression station points.

!

U.S. Regional Definitions

The six U.S. regions used in this report were based in whole
or in part upon the 10 Federal regions originally defined by
the Bureau of Labor Statistics. The groupings are as follows:

Northeast Region— Federal Region 1Connecticut, Maine,
Massachusetts, New Hampshire, Rhode Island, and Vermont.
Federal Region 2:New Jersey, and New Yorlederal
Region 3: Delaware, District of Columbia, Maryland,
Pennsylvania, Virginia, and West Virginia.

Southeast Region- Federal Region 4Alabama, Florida,
Georgia, Kentucky, Mississippi, North Carolina, South
Carolina, and Tennessee.

idwest Region — Federal Region 5lllinois, Indiana,
ichigan, Minnesota, Ohio, and Wisconsin.

gsdouthwest Region- Federal Region GArkansas, Louisiana,

yNew Mexico, Oklahoma, and Texas.

Central Region—Federal Region 7towa, Kansas, Missouri
and Nebraské&rederal Region 8Colorado, Montana, North
Dakota, South Dakota, Utah, and Wyoming.

Western Region— Federal Region 9Arizona, California,
and Nevada.Federal Region 10ldaho, Oregon, and
Washington.
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Glossary

Abandonment: Regulatory permission to discontinue application for the Certificate of Public Convenience and
service by removing various facilities from the transmission  elNgity at the Federal Energy Regulatory Commission.

and distribution system or to stop transporting gas to or for Generally, the certificated capacity represents a minimum level
specific customers or to certain areas. For instance, to of service that can be maintained over an extended period of
discontinue storage services, well production, or gathering time and does not always represent the maximum throughput
systems. capability of the system on any given day.

Affiliated Company: A company that is either directly or Citygate: Location where gas is delivered to a local distribution
indirectly controlled and/or owned by another firm or company by a pipeline transmission company.
holding company.

Cogeneration: The production of steam (usually by natural
Alternate Receipt and Delivery Points:Locations other gas), in conjunction with industrial operations or other non-
than the primary points specified in a contract at which a utility gas-burning functions, which is used to paatargene
shipper can schedule delivery on a firm basis. for the secondary production of electricity.

Alternative Fuel Capacity: The on-site availability of  Coincidental Peak-Day Flow:The volume of gas that moves
apparatus to burn fuels other than natural gas. outfin a pipeline or section thereof or is delivered to a
customer on the day of the year when the pipeline system
Associated-Dissolved Gas:Natural gas produced in handles the largest volume of gas.
association with oil, also known as casinghead gas.
Combined-Cycle Generation: System for generating
Baseload:A volume of gas that serves as a constant load electricity by use of a gas turbine or a heat recovery boiler and
over a period of time. a steam turbine in tandem.

Blanket Certificate (Authority): Permission granted by Commercial Sevice: Natural gas service to restaurants, retail

the Federal Energy Regulatory Commission (FERC) for a stores, schools, institutions, etc.

certificate holder to engage in an activity (such as

transportation service) on a self-implementing or prior Compressor Station: An installation located on a pipeline

notice basis, as appropriate, without case-by-case approval system and which contains engine- or turbine-driven

from FERC. compressors used to move natural gas through a pipeline by
raising the pressure applied to the flow of gas. The capabilities

Btu: Abbreviation for British thermal unit. The quantity of of the station are defined primarily by level of installed

heat needed to raise the temperature of 1 pound of water by horsepower and designed daily gas throughput capacity.

1 degree Fahrenheit at a specified temperature and pressure

(from 59 degrees Fahrenheit tod®grees Fahrenheit at an Contract Demand: The level of firm service in terms of the

atmospheric pressure of 29.92 inches of mercury). maximum daily and/or annual volumes of natural gas sold
and/or moved by the pipeline company to the customer holding

Capacity Release Market\Where natural gas shippers may the contract. Failure of a pipeline company to provide service

offer the rights of some or all of their firm capacity in at the level of the contract demand specified in the contract can

exchange for revenue credits. result in a liability for the pipeline company.

Capacity Turnback: When natural gas shippers, upon Cushion (Base) GasThe volume of gas, including native gas,
expiration of their contract(s) for pipeline capacity do not needed as a permanent inventory in a storage reservoir in order
renew capacity rights, in whole or in part, with the original to maintain adequate reservoir pressure and deliverability rates.
pipeline.

Daily Average Flow: The volume of gas that moves through a
Certificated Capacity: The capability of pipeline project section of pipe determined by dividing the total annual volume
to move gas volumes on a given day, based on a specific set of gas that moves through a section of pipe by 365 days.
of flowing parameters (operating pressures, temperature, Volumes are expressed in million cubic feet per day measured
efficiency, and fluid properties) for the pipeline system as at a pressure of 14.73 psia and a temperature of 60 degrees
stated in the dockets filed (and subsequently certified) in the Fahrenheit. For pipes that operate with bidirectional flow, the
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volume used in computing the average daily flow rate is the only a specified part of the year as in off-peak service. Certain

volume associated with the direction of flowing gas on the firm service contracts may contain clauses that permit

peak day. unexpected interruption in case the supply to residential
customers is threatened during an emergency.

Deliverability: Refers to the volumes of natural gas that

may be transferred at a designated point on theGathering System: A network of small pipelines which

transportation network. The specific volume level is connect producing wells with a transmission system.

normally stated on a peak-day capability basis and is a

function of facility (system) design, which itself is premised Gas Turbine: Power equipment of the turbine type which

upon actual or estimated market demand requirements. utilizes the gas combustion as a motive force.

Pipeline network deliverability in this analysiguisedicated

upon a summary measure of pipeline capacity at regionaGrid (Transmission) System: Natural gas pipeline system

and/or State boundaries. Pipeline capacity is, in part, a characterized by a large number of laterals or branches from the

function of the number of pipes, their diameter, mainline that tend to form a network of integrated receipt,

compression, and operating pressure situated at the transfer delivery, and pipeline interconnections operating in and serving

point. Deliverability from storage represents &unee level major market areas. Similar to a local distribution company

that may be transferred to the pipeline network on a peak (LDC) network configuration but on a much larger scale.

day to supplement the pipeline capacity serving the regional

market. Heating Degree Day:An index indicating the difference
between 65 degrees Fahrenheit and the average temperature for

Deliverability (from storage): The output of gas from a a day, where the average temperature is the average of the day's

storage reservoir, as expressed as a rate in thousand cubic high and low temperatures. If a day's average temperature we
feet (Mcf) per 24 hours, at a given total volume of gas in 45, there would be 20 degree days for the date. If the average
storage with a corresponding reservoir pressure and at a temperaturbaverésmdegrees Fahrenheit, then the heating

given flowing pressure at the wellhead. degree day would equal zero.

Design Capacity: See certificated capacity. The design Industrial Service: Natural gas service to factories, mines, pulp

capacity of pipeline sections having bidirectional flow is the mills, smelters, etc.

capacity associated with the direction of the flow observed

on the peak day. Infill Dr illing: There are two types of infill drilling: (1) The
drilling of additional wells in a developed field in an effort to

Design Day:A 24-hour period of demand which is used as increase total ultimate recovery; and (2) drilling a replacement

a basis for planning gas capacity and service requirements. well within a proration unit, after the original well has been
plugged and almmloned, in order to enter a new reservoir that

Downstream Pipeline (State)A pipeline (State) closer to could not be reached or drained by recompletion.

the market area, as opposed to an upstream one, which is

closer to the production area. Interruptible Service: A sales volume or pipeline capacity
made available to a customer without a guarantee for delivery.

Federal Energy Regulatory Commission (FERC)The "Service on an interruptible basis" means that the capacity used

Federal agency with jurisdiction over natural gas pricing, to provide the service is subject to a prior claim by another

wholesale electric rates, hydroelectric licensing, oil pipeline customer or another class of service (18 CFR 284.9(a)(3)). Gas

rates, and gas pipeline certification. utilities may curtail service to their customers who have
interruptible service contracts to adjust to seasonal shortfalls in

Enhanced Oil Recovery:Use of steam injection, most supply or transmission plant capacity without incurring a

often produced by burning natural gas as a secondary or liability.

tertiary oil recovery method. Electricity cogeneration is

usually a by-product of such operations. Interstate Pipeline: A natural gas pipeline company that is
engaged in the transportation, by pipeline, of natural gas across

Extraction Plant: A processing plant that is used for the State boundaries, and is subject to the jurisdiction of FERC

separation of liquid hydrocarbons from a natural gas stream. under the Natural Gas Act.

Firm Service: Service offered to customers (regardless of Intrastate Pipeline: A natural gas pipeline company engaged
class of service) under schedules or contracts which in the transportation, by pipeline, of natural gas not subject to
anticipate no interruptions. The period of service may be for the jurisdiction of FERC under the Natural Gas Act.
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Lateral: A section of natural gas pipeline that branches off Native Gas:The volume of gas remaining in a reservoir after
from the mainline to connect with or serve a specific economic production ceases and before conversion to use as a
customer or group of customers. storage site.

LDC: Local Distribution Company. A natural gas utility NGPA Section 7 Authority: Section 7 of the Natural Gas Act

company which receives gas from a mainline transmission of 1938 requires an interstate pipeline company to justify and

pipeline company and distributes same to the ultimate acquire a certificate of public need and convenience before

consumer. constructing ffities to transport galipeline companies may
expand or construct facilities used solely to enable this

Line Packing: Increasing the amount of gas in the system transportation service, subject to certain conditions and

or pipeline segment by temporarily increasing pressure to reporting requirements.

meet high demand for a short period of time. Often
exercised overnight as a temporary storage medium to me@GPA Section 311:Section 311 of the Natural Gas Policy Act

anticipated next-day peaking demands. of 1978 allows an interstate pipeline company to transport gas
“on behalf of’ any intrastate pipeline or local distribution

Liquefied Natural Gas (LNG): Natural gas that has been company. Pipeline companies may expand or coniitiest fac

subjected to high pressure and very low temperatures and used solely to enable this transportation service, subject to

stored in a liquid state. It is returned to a gaseous state by certain conditions and reporting requirements.
the reverse process and used as a peaking fuel.
No-notice Service:A bundled, citygate firm service under

Load Balancing: Maintaining system integrity through Order 636 that allows customers to receive gas on demand to
measures which equalize pipeline (shipper) receipt volumes peaktservice needs subject to delivering supplies into the
with delivery volumes during periods of high system usage. pipeline under a pack or draft order and without paying daily
Withdrawal and injection operations into underground balancing and scheduling penalties.

storage facilities are often used to balance load on a short-

term basis. Nonassociated GasNatural gas produced from gas wells that

do not contain or produce oil.
Load Factor: The ratio of average daily deliveries to
peak-day deliveries over a given time period. Noncoincidental Peak-Day Flow:The largest volume of gas
delivered to a particular customer by a pipeline company in a
Looping: Increasing capacity on a pipeline system or single day during the year.
segment by adding another pipeline running parallel to

existing lines. Off-Peak Period: Period of low contract demand, such as

during the summer months in northern climates but may also
Mainline (Transmission Line): The wide-diameter, often- apply to periods as short as certain periods of a day when usage
times long-distance portion of a natural gas pipeline system, is low.

excluding laterals, located between the gathering system

(production area) or gas-processing plant and other receifdff-Peak Service:Service made available on special schedules

points and the principal customer service area(s). or contracts, but only for a specified part of the year during the
off-peak periods.

Market Center/Hub: A transfer site or system where

several interstate and/or intrastate natural gas pipeline®©pen-Access Transportation:The contract carriage delivery

interconnect and where shippers may obtain services to of nonsystem supply gas on a nondiscriminatory basis for a fee.
manage and facilitate their routing of supplies from Generally subject to transportation tariffs, which are usually on
production areas to markets. Title transfer, temporary an interruptible service basis on first-come, first-serve capacity
storage, and imbalance management are some of the usage.

services usually available at such facilities.

Open SeasonA period (often 1 month) when a pipeline offers
Marketed Production: Gross withdrawals from gas/oil to accept bids from shippers and others for potential new
wells less gas used for repressuring, quantities vented and transportation capacity. Bidders may or may not have to provide
flared, and nonhydrocarbon gases removed in treating or éstirmoney, depending upon the type of open season. If
processing operations. neugh interest is shown in thereounced new capacity, the

pipeline will reine the proposal and prepare an application for
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construction before the appropriate regulatory body for Spot Market: A market for the buying and selling of short-term

approval. natural gas contracts, often for 30 days or less (although
contracts as long as 1 to 2 years are sometimes categorized as
Operator: The person or firm responsible for the short-term), usually on an interruptible or best-efforts basis.

day-to-day operation of a plant or facility.
Storage (Reservoir) Operating Capacity: The maximum

Optional Certificate (formerly known as Optional volume of gas an underground storage reservoir can store,
Expedited Certificate (OEC)): In 1987, FERC issued limited by such factors as facilities, operational procedures,
Order 500, which eliminated the requirement for FERC confinement, and geological and engineering properties. This
approval as to the financial “soundness” of a construction should include all native gas (recoverable and unrecoverable),
project if the pipeline company were willing to accept the cushion (base) gas, and working (current) gas.

market rate of return for the project.

System Supply:Gas supplies purchased, owned, and sold by
Peak or Peak Load:The maximum demand for gas on a the supplier or local distribution company to the ultimate end
system during a specified interval: hour, week, month, or user. System gas is subject to FERC or State tariff and is
year. generally sold under long-term (contract) conditions.

Peak Shaving: Injection of supplemental supplies of Throughput: Actual or estimated volume of natural gas that
natural gas, such as from underground storage or liquefied may be carried on a pipeline over a specified period of time.
natural gas (LNG) facilities, into the pipeline ®m during
periods of maximum demand. Also applies to the act ofTotal Storage Capacity: The sum of working (current) gas
installing such facilities as a way of avoidiegpanding (or capacity and the cushion (base) gas that must remain in the
building) the production-to-market capacity of the system storage reservoir for purposes of pressure maintenance.
to accommodate fully the potential maximum demand loads
on the basic system. Trunkline (Transmission) System: Long-distance, wide-
diameter pipeline system that generally links a major supply
Pipeline Sales ServiceBefore 1992, interstate pipeline source with a major market area or with a major pipeline/LDC
companies provided bundled sales and transportation serving a market area. Trunklines tend to have only a few
service at regulated rates. This bundled service was receipt points (usually at the beginning of its route), few
discontinued in 1993, for most customers, by Order 636, delivery points or interconnections with other pipelines, and
which allowed pipeline companies to sell unbundled gas at few, if any, associated lateral lines. Also see mainline.
market-based rates. Order 636-A required pipeline
companies to continue bundled sales service to theitUpstream Pipeline: A pipeline, or portion thereof, which is
existing small customers at cost-based rates for a closer to the production area or primary receipt point for gas
transitional 1-year period. supplies.

Psia: Pounds per square inch at atmospheric pressure. Utilization Rate: Daily flow (throughput) as a percent of
estimated capacity. For a segment of pipe, the average-day

Service Agreement:An agreement between a natural gas utilization rate equals the average-day flow divided by the

company and a gas purchaser or shipper specifying the estimated capacity.

service to be rendered, area to be served, maximum

obligation to deliver, delivery points, delivery pressure, Working (Current) Gas: The volume of gas in an

applicable rate schedules by reference to the tariff, effective underground storage reservoir in excess of total cushion (base)

date and term, and identification of any prior agreements gas and which is available for delivery (withdrawal).

being superseded.
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