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 usere

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:

® 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)
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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
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Figure 15. Interstate Natural Gas Capacity Summary for the Midwest Region, 1996
(Volumes in Million Cubic Feet per Day)
2,799

) Y Canada t

SD 7Y 2,543

A « 2,038

Northeast
Region

Region 3,901 - 4,887 »
9,879 »

Estimated Total Throughput Capacity 9,821
Entering: 24,787 Southeast
Leaving: 9,784 Region

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.”

Energy Information Administration
Deliverability on the Interstate Natural Gas Pipeline System 61



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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