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

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

December 17, 1992 

On behalf of the members of the National Petroleum Council, I am pleased to transmit to 
you herewith the Council's report entitled The Potential for Natural Gas in the United States. 
This report was prepared in response to your request and was unanimously approved by the 
membership at their meeting today. 

Natural gas has the potential to make a significantly larger contribution both to this 
nation's energy supply and its environmental goals. Achieving that potential will take a 
commitment of innovation, leadership, and resources by the. industry to overcome challenges 
that arise from its current operations, its history, and its regulation. The National Petroleum 
Council concludes that industry has already initiated actions in support of that commitment and 
believes the industry is prepared to continue those activities. 

This study finds that natural gas is uniquely positioned to take on this expanded role for 
three reasons: 

1. Natural gas can be produced and delivered in volumes sufficient to meet expanding 
market needs at competitive prices. 

2. Natural gas is a clean-burning fuel, and can be used in a variety of applications to satisfy 
environmental requirements. 

3. Natural gas is a secure, primarily domestic source of energy that can help improve the 
national balance of foreign trade. 

In addition, much of the groundwork necessary to develop a more competitive and customer
oriented industry has already been laid. 

Perceptions of natural gas that arise from its heavily regulated past represent the greatest 
challenge to be overcome by the industry. In particular, the industry must pay more attention to 
meeting customer needs through greater efficiency and more competitive services. Efforts like 
this study to define the problem and outline its solution, have become critical to realization of 
natural gas' potential. 

' 

The National Petroleum Council sincerely hopes the enclosed report will be of value to the 
Department of Energy, and government at all levels, as natural gas and the natural gas industry 
realize their potential. 

Enclosure 

An Advisory Committee to the Secretary of Energy 
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Sin� 

OVERVIEW 

The U.S. interstate natural gas transmis
sion industr y is cur rently in the midst of the 
most significant business restructuring of its 
histor y. Histor ically, this has been a highly 
regulated business with the goal of obtaining 
supplies of natural gas and providing those 
supplies on demand primarily to local distri
bution companies, which extended the ser
vice to residential, commercial, industrial, and 
electric generation end users. Over the last 
few years, interstate natural gas transmission 
companies have been increasingly changing 
their roles as buyers and sellers of natural gas 
to that of open-access transporters of natural 
gas. The fmal steps toward open access, mar
ket-driven competition, and light-handed reg
ulation are now on the horizon. It is within this 
transitional environment that the fmdings and 
recommendations of this por tion of the Na
tional Petroleum Council (NPC) study are of
fered in order to realize the potential of the 
transmission and storage system, as de
scribed below: 

The natural gas transmission and storage 
system is the critical link between supply and 
demand. Therefore, this study of the potential 
for natural gas to make a larger contribution to 
the nation's energy needs and environmental 
goals included the following objectives for the 
analysis of the transmission and storage system: 

Review of this analysis provided the following 
key fmdings: 

• The existing U.S. transmission and storage 
system is a valuable asset that plays an in
tegral role in the U.S. energy industry. 

• The existing system can support  a grow
ing U.S. natural gas market. 

• There will be a need for construction of 
new facilities to adapt to changing supply 
and market patterns; the estimated cost of 
this construction is in line with past expe
rience and should not be a major con
straint to future industry growth. 

• The natural gas transmission and storage 
system has-and continues to improve
the ability to provide economic, efficient, 
and reliable ser v ice responsive to cus
tomer needs. 
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• The natural gas transmission and storage 
system needs to further improve its ability 
to provide economic, efficient, and reli
able ser vice responsive to customer 
needs. 

In light of these findings, the National Petroleum 
Council developed the overall recommenda
tion that participants involved in the natural 
gas industry take specific actions to improve 
the transmission and storage system's ability 
to provide economic, efficient, and reliable 
natural gas service responsive to customer 
needs. The five parts to this overall recom
mendation are: 

• Industry and regulators should support ef
forts to provide new, innovative market-re
sponsive services and rate structures to 
respond to customer needs. 

• The industry must improve its ability to 
construct new facilities, as required, on a 
timely basis. 

• The industry should expand its effor ts 
with customers to identify and address 
specific reliability concerns. 

• Industry and regulators should support ef
forts to increase customer choices by in-
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creasing access to capacity at both the 
state and federal levels. 

• Industry and regulators should make it 
easier for customers to buy and transport 
gas by suppor ting effor ts to develop 
guidelines for operating procedures. 

FINDINGS 

From 1930 to 1972, natural gas consump
tion in the United States grew at an annual rate 
of 6 percent, peaking at 22.1 trillion cubic feet 
(TCF) in 1972. After declining to 16.2 TCF in 
1986, consumption has steadily recovered and 
has increased to 19.2 TCF in 1991 (Figure 1). 
In contrast to natural gas consumption before 
1986, the transmission and storage system con
tinued to expand and today there are about 
280,000 miles of gas transmission pipeline and 
approximately 8 TCF of storage capacity (Fig
ures 2 and 3). The cumulative investment in 

1 960 
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Figure 1. Total Natural Gas Consumption-1930-1991. 

2 



CIJ 
w 
...J 

� 
0 
z 
<( 
CIJ 
::> 
0 
I 
f-

f-
w 
w 
u. 
() 
Cll 
::> 
() 
z 
0 
::J 
...J 
a: 
f-

300 

250 

200 

150 

100 - -
-

-
-

50 �..-

0 I 

1930 1940 

--
'wtl' � 

/ 
/ 

v -

1950 

I 

1960 

YEAR 

1970 

-
.....,.,.. 

I 

1980 

NOTE: Data prior to 1950 less reliable. 

10 

8 

6 

4 

2 

0 

1930 

Figure 2. Miles of Natural Gas Transmission Line. 

1940 1950 1960 

YEAR 

Total Capacity 

1970 1980 

NOTE: Prior to 1962, storage data not distinguished between Base Gas and Working Gas. 

Figure 3. Underground Natural Gas Storage Capacity-1930- 1 99 1 .  

,_, 

1990 

1990 

3 



major interstate pipeline systems exceeds $50 
billion as of the end of 1991. 

The existing natural gas transmission and 
storage system is capable of meeting more than 
its current firm requirements on an annual and 
peak-day basis. The NPC estimates that the na
tion's transmission and storage system had a 
1991 annual capability of 24 TCF and a peak
day capacity of approximately 120 billion cubic 
feet per day (BCF/D) (Figures 4 and 5). This 
additional capability above 1991 annual con
sumption of 19.2 TCF and estimated firm peak
day demand of 102 BCF/D allows for use of this 
capacity by non-firm customers on peak days, 
provides redundancy, adds reliability, and en
ables the system to support a growing U.S. gas 
market. 

The market for natural gas is projected to 
grow substantially over the next 20 years. Un
der the two Reference Cases analyzed by the 
NPC for this study, natural gas consumption in 
20 1 0 will range from 21 to 24 TCF, as com
pared to the 1991 level of 19.2 TCF. Critical as
pects of this growth for the development of the 
transmission and storage system relate to the 
location of the growing market areas and sup
ply sources and the type of service required by 
the consumers. These factors influence the 
balance between additional pipeline capacity, 
development of underground storage, and 
peak-shaving facilities. The principal require
ment of the transmission system is to meet the 
peak-day demand of its customers who have 
contracts for firm service. To meet this require
ment, the industry developed facilities that are 
a combination of transmission lines to bring the 
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gas to the market areas and of storage closer to 
market areas to meet surges in demand. 

Utilizing the two NPC Reference Cases, 
the expansion of facilities needed to meet the 
demand and supply particular to the assump
tions for the Cases was evaluated and the 
capital costs associated with the expansions 
were estimated. To e.stablish the base capac
ity of the U.S. transmission and storage sys
tem, the current capacity of 37 interstate 
pipelines was examined using 1989 as a base 
year. The study reviewed the capacity of 
each of these pipelines as they crossed the 
boundaries of ten demand regions as defined 
in the study. These data were initially com
piled from Federal Energy Regulatory Com
mission (FERC) records and then reviewed 
for confirmation by the member companies 
of the Interstate Natural Gas Association of 
America (INGAA). Similarly, storage data for 
each of the ten regions was initially compiled 
from FERC and American Gas Association 
storage data and subsequently reviewed and 
confirmed by INGAA member companies 
and other storage operators. 

Computer models were utilized to analyze 
the system's ability to move natural gas sup
plies to market. To assess the requirements for 
future facilities, a model included in the Na
tional Petroleum Council's 1989 study, 
Petroleum Storage & Transportation, was modi
fied to meet the current NPC study's objectives. 
This model was operated by personnel of the 
Energy Information Administration of the De
partment of Energy: The model used as inputs 
the regional supply and demand values for Ref
erence Cases 1 and 2. The model then used 
this data to generate peak-month and peak-day 
profiles for supply and demand and deter
mined the facilities necessary to service firm 
loads. 

The Peak-Day Model was run for every 
fifth year of the National Petroleum Council 
study's 20-year span. The key results of these 
capacity analyses are: 

• Natural gas consumption on the peak day 
is expected to increase significantly, rang
ing from 8 to 23 percent over 1991 levels 
by 2010 due to an increase in firm load re
quirements, including growth in the elec
tric generation markets. 
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• A significant shift in regional supply and 
consumption patterns will affect future 
transmission and load balancing require
ments by 2010 due to a decline in produc
tion from the Southwest Central region 
and the increasing supplies from new sup
ply sources (such as the North Central re
gion and Canada). 

• Additional transmission and storage capa
bility will be required in the post-2000 pe
riod to move gas from the North Central 
region and from Canada to neighboring 
regions and to move gas into the North
east and Pacific regions. 

To estimate the required future capital in
vestment in the two NPC Reference Cases, unit 
costs for expansions were established by 
studying FERC and Canadian National Energy 
Board certificate filings. Unit costs were estab
lished for incremental pipeline systems and ex
isting pipeline expansions, and construction of 
storage and peak-shaving facilities. Below are 
the estimated U.S. capital expenditure require
ments in 1991$ through 2010 for the two Cases: 

Reference Case 1 $16 billion 

Reference Case 2 $6 billion 

Based on Reference Case 1 , the above capital 
investments result in an estimated U.S. capabil
ity to transport natural gas as follows: 
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1995 

2000 

2005 

2010 

1995 

2000 

2005 

2010 

Peak Day (BCF/D) 
Firm 

Capability Requirements 

1 26 1 1 4  

1 29 1 1 8 

1 3 1 1 22 

1 37 1 26 

Annual {TCF/Year) 

Capability 

26 

27 

28 

30 

Total 
Demand 

21 

22 

24 

24 

As previously stated for the existing system, the 
projected additional peak-day and annual ca
pability would allow use of this capability by 
non-firm customers on peak days, provide re
dundancy; and add reliability. 

The capital expenditures would range be
tween approximately $0.3 and $0.9 billion per 
year if expended evenly over the 1992-2010 
period. A survey of pipeline companies was 
also conducted to estimate future maintenance 
and replacement expenditures. This survey re
sulted in an estimate of approximately $1.7 bil
lion per year. Therefore, the total annual aver
age industry expenditure is estimated to be 
$2.0-2.6 billion per year. These expenditures 
are within the average total industry expendi
tures from 1970 to 1990 of $2.4 billion per year 
(1991 $) and should not be a major constraint to 
future industry growth. 

The nation's transmission and storage sys
tem is constantly being upgraded and ex
panded to meet changing supply and demand 
requirements. Recent projects have been 
placed in service and others are proposed that 
allow greater access to supply areas and sup
port increasing natural gas consumption. In 
addition, there are a number of projects re
cently approved by the FERC, or pending 
FERC approval, which provide significant new 
capacity. If approved and constructed, these 
projects would provide nearly 6 .8 BCF/D in ad
ditional capacity to serve growing markets in 
the Northeast, New York, New Jersey; the West
ern U.S., and the Southeastern U.S. Also, about 
1.4 BCF/D will be used to export gas to Mex
ico. The New York/New Jersey region will also 
see a significant increase in capacity; princi
pally from Canada. There are also a number of 
storage projects being planned. Altogether, 
these projects would add an additional 99 BCF 
in winter season supplies and over 2.6 BCF/D 
in peak-day deliverability. 



Operation of today's pipeline system has 
been significantly modernized over the last few 
years through utilization of remote terminal units, 
microwave communication, and computerized 
control systems. The industry primarily con
ducts its research and development (R&D) 
through the Gas Research Institute (GRI) , the 
American Gas Association, and manufacturers. 
While selected gas industry research and devel
opment projects target cost reductions in new 
construction, most of the gas transmission indus
try's effort is directed at the following objectives: 

• Reducing transportation costs 

• Assur ing deliverability of natural gas to 
customers 

• Enhancing transport system reliability 

• Maintaining the integrity of the gas trans
port system 

• Reducing compressor station emissions 
and minimizing the cost of compliance 

• Operating and maintaining the gas trans
port system, and constructing new facili
ties in a safe ·and environmentally de sir
able manner. 

Specific R&D thrusts are in the areas of pipeline 
prime mover emissions reduction and com
pressor station efficiency improvement, au
tomation systems, transport measurement tech
nology, transmission piping systems, sensors 
and controls, and storage technology: This in
cludes basic research in areas such as funda
mental pipeline materials, gas flow fluid me
chanics, and combustion chemistry. The gas 
transmission industr y has also, through GRI, 
begun operation of a metering research facility; 
and a non-destructive evaluation research facil
ity is under construction. 

Pipelines are typically located in under
ground right-of-ways, inherently posing mini
mal threat to the environment . Heightened 
awareness and growing sophistication on the 
part of pipeline companies and federal, state, 
and local regulator y officials, as well as im
proved construction practices and technology; 
have minimized the potential for, and the inci
dence of, environmental harm. In addition, the 
Clean Air Act Amendment of 1990 has tight re
strictions on the emissions of critical pollutants 
and "greenhouse" related gases, which will 
significantly affect the expansion and operation 

of natural gas transmission systems, particu
larly at compressor stations. 

Per haps the most publicized and most 
evolutionar y  improvement in the natural gas 
transmission system's ability to provide eco
nomic, efficient, and reliable ser vice respon
sive to customer needs is the system's contin
ued t r ansition toward a more open and 
competitive environment. Beginning in 1978, 
with the Natural Gas Policy Act, which began a 
program of phased deregulation of natural gas 
wellhead sales, the natural gas industr y has 
been undergoing a fundamental shift in regula
tion and structure toward a reliance on compet
itive markets. In 1985, the FERC issued Order 
436, a voluntar y open-access transpor tation 
program. Pipelines par ticipating in the pro
gram were authorized to provide transportation 
ser vices on a non-discr iminator y basis, with 
significantly fewer regulatory restrictions than in 
the past. Local distribution companies were al
lowed to reduce purchases of natural gas from 
the pipeline and to arrange for direct purchases 
from alter nate suppliers. By 1992, over 90 
pipelines were participating in the open-access 
program, and nearly 80 percent of all natural 
gas moved in interstate commerce is shipper
owned (with the remaining 20 percent being 
traditional pipeline sales volumes) . 

In response to concerns that open-access 
transportation under Order 436 was not com
parable in quality to interstate pipeline natural 
gas sales services, the FERC issued Order 636 
on April 8, 1992. FERC Order 636 mandates 
the almost complete unbundling of pipeline 
gas sales from transportation ser vices by the 
1993-94 winter heating season. Pipeline com
panies are required to restructure their con
tractual relationships with existing firm sales 
customers and to offer fir m no-notice trans
portation ser vice in place of firm citygate sales. 
This order,  which applies to interst ate 
pipelines, requires pipelines to offer storage, 
gathering, transportation, and sales on a sepa
rate unbundled basis and removes regulatory 
price controls from the pipelines' sales of natu
ral gas. The order includes a capacity release 
program intended to foster a secondary mar
ket for pipeline capacity. Order 636 does not 
deregulate natural gas services or rates, but in
stead uses a light-handed regulatory approach 
that relies more on competition, arms-length 
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negotiated contracts, and prohibitions of undue 
discrimination. 

The need to improve natural gas service 
stems from concerns expressed by focus 
group participants and participants in this NPC 
study. Focus group discussions were con
ducted as part of this study with key groups 
that comprise the industry; including regula
tors, customers, and suppliers. Some of the 
concerns and perceptions expressed by the fo
cus group participants were: 

• Service reliability as a result of historical 
interruptions and curtailments 

• Financial health of the interstate pipeline 
industry limiting its ability to finance new 
facilities 

• Changing and complex procedures for 
obtaining pipeline services 

• Uncer tain and changing federal or state 
regulation 

• Industry inefficiencies due to fragmenta
tion and cost-based regulation 

• Industry and regulators show little interest 
or respect for the needs of customers. 

Participants in the NPC study have cited 
several additional concerns of the transmission 
and storage system in achieving its potential, 
including: 
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• Ineffective communication of service qual
ity and service expectations 

• Lack of incentives to provide new ser
vices, maximize efficiency; and invest in 
technology 

• Impact of Order 636 implementation on 
the ability to serve new loads, especially 
electric generation 

• Uncertainty of rates charged for gathering 
services resulting from the unbundling of 
rolled-in regulated interstate gathering fa
cilities. 

The need to improve the transmission and 
storage system's ability to provide economic, 
efficient, and reliable service is an extremely 
serious need for the industry to address. This 
need is the primary focus of the recommenda
tions in this volume. 

RECOMMENDATIONS 

Participants involved in the transmission 
and storage system should take specific ac
tions to improve the system's ability to provide 
economic, efficient, and reliable natural gas 
service responsive to customer needs. 

Cost-based regulation reduces incentives 
for pipelines to minimize costs, increase capac
ity utilization, or introduce new ser vices. 
Therefore, the industry and regulators should 
rely on market-based rates in competitive mar
kets and lighter-handed (incentive) regulation 
should be used in markets where sufficient 
competition does not exist. Incentive regula
tion is designed to overcome many of the defi
ciencies inherent in cost-based regulation and 
relies upon the belief that the potential for profit 
is an effective motivator. Among the incentive 
rate mechanisms widely discussed are Price 
Caps, Zone of Reasonableness, Bounded Rates, 
Sharing of Efficiency Gains, and Incentive Rates 
of Return. For the pipeline industry; incentive 
regulation can further reduce costs and pro
vide incentives to increase throughput, effi
ciency; and investments in technology; increas
ing the flexibility to respond to competition and 
serve customers, and lowering regulatory and 
outside services costs associated with current 
regulatory proceedings. To test this premise, a 
sensitivity analysis was performed on Refer
ence Case 1 using a compounded 2 percent 



real reduction in pipeline industry costs. This 
Case was developed for sensitivity purposes, 
and is not based on data indicating whether 
this level of cost reduction will actually be 
achievable. First realized in 1 995, this cost re
duction is assumed to result from the impact of 
incentive regulation and the value created by 
new flexible services responsive to customer 
needs. In this scenario, end-use demand in
creases about 1 . 7 TCF over the years from 
1 995 to 20 1 0 .  By 20 1 0 ,  the pipeline industry's 
transportation margins are 30 percent lower 
than in Case 1 .  Significantly, customers save in 
excess of $30 billion ( 1 99 1 $) over the 1 5-year 
period. 

Participants in the NPC focus groups ex
pressed the belief that the gas industry and its 
regulators show little interest or respect for the 
needs of its customers. Accordingly; customers 
are not offered the services that they want and to 
which they would attribute added value. Conse
quently; the natural gas industry needs to im
prove its record of providing the services its cus
tomers desire. Fortunately, there are a number 
of contemporary examples of new services that 
demonstrate what can be achieved if the proper 
incentives exist : gas supply aggregation pro
grams, innovative transportation and storage 
programs, and natural gas vehicle services. 

Although NPC study p articipants ex
pressed concern over rate uncertainty for gath
ering services, stability in gathering fees for 
producers and consumers and acceptable eco
nomic returns for the owners of gathering sys
tems will best be achieved by open access, un
bundling, and market forces. Oversight at the 
state level may be indicated in isolated cases; 
but regulation is not an acceptable alternative 
for the industry where sufficient competition 
exists. 

Industry and regulators should continue 
the evolutionary process toward deregulation 
in competitive markets and incentive regulation 
in those markets where competition has not 
been shown to exist. Such initiatives should be 
structured to foster reduced costs, increased 
efficiency; and encourage new and innovative 
services that are responsive to customer 
needs.  The imp acts of  these re gulatory 
changes are expected to include: 

• Increased efficiency and reduced costs 

• Minimized new facilities requirements 

• Lowered regulatory compliance costs 

• Increased investments in technology 

• Improved ability to serve customers. 

The primary hurdle facing the natural 
gas industry in its attempts to add new facili
ties remains the ongoing task of providing a 
framework that maintains equitable cost and 
risk allocation among producers, pipelines, 
marketers ,  and end users . Essentially the 
risk/return issue is rate/regulatory in nature, 
and therefore can only be resolved through 
changes in the regulatory process. The NPC 
makes the following recommendations: 

• The industry should adopt and communi
cate to its customers a philosophy of 
working with customers to install the fa
cilities required for economical, effi
cient, and reliable customer service. 

• Regulators should establish market-based 
pricing in markets where adequate com
petition exists (via negotiated rates) 

• Regulators should encourage alternative 
incentive-based rate structures to mitigate 
risk conditions in non-competitive markets 

• The FERC should establish risk/return pa
rameters at the time of regulatory certifi
cation to provide cost assurance. 

Present delays in constructing new facili
ties hinder the pipelines' ability to be market 
responsive. Environmental review and report
ing requirements coupled with the ability of 
special interest groups and competitors to de
lay construction through protests and propos
als of duplicate facilities act to extend the ap
proval process time to unreasonable extremes. 
Customers may be drawn to other energy sup
pliers who require less time to install facilities. 
Streamlining of the construction approval pro
cess would assist the industry's ability to meet 
customer needs. The industry participants 
should work with the FERC and other federal, 
state, and local agencies to expedite the re
view and approval process for new pipeline 
projects. Such efforts could include formal 
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agreements between the FERC and appropri
ate federal and state agencies, establishing co
ordinated or consolidated procedures that in
clude conflict resolution procedures. 

Finding alternatives to high-cost facilities 
is of paramount importance when customers 
weigh the cost of gas service against other op
tions. The first step in reducing costs is to mini
mize new or unnecessary facility requirements. 
Incentives are needed that encourage the in
dustry to offer new ser vices that meet cus
tomer requirements while minimizing the need 
for new facilities. Efficient use of storage is one 
alternative to building expensive new facilities. 
The development and use of new technology 
should be encouraged to fully exploit improve
ments in materials and processes to reduce the 
cost of new facilities and the costs of modifi
cations to existing facilities. The gas industry 
should specifically work with regulators to cre
ate a mechanism to ensure that the benefits of 
new technology accrue to those who assume 
the r isks and bear the costs. The industr y 
should continue to �;�upport  the development 
and deployment of new technologies to meet 
the needs of the gas transmission and storage 
industry and its customers, including the devel
opment of emission control and retrofit technol
ogy for compressor prime movers and more 
efficient, cleaner burning new prime movers. 

The NPC focus group participants relayed 
the message that reliability is an important con
cern and appears to be a major obstacle to 
greater industrial gas consumption. Reliability 
covers a broad spectrum of issues including in
dustry communication, operations, regulations, 
and contracting. The NPC believes the indus
try has been making a significant effort to ad
dress reliability concerns and to develop oper
ating guidelines, but realizes that significant 
progress remains to be made. Therefore the 
NPC expands this recommendation as follows: 
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• The industry should expand its work with 
customers to address specific reliability 
concerns by: ( 1) considering the forma
tion of a national voluntary organization to 

assist in periods of operating stress, (2) 
creating an industry master contact list of 
pipeline and producer operators, (3) co
ordinating maintenance and downtime 
schedules, and ( 4) considering the forma
tion of a Natural Gas Reliability Council to 
help coordinate and facilitate specif ic 
ways to address reliability issues. The in
dustry. perhaps through the Natural Gas 
Reliability Council, should fully evaluate 
the recommendations of the FERC/DOE 
Deliverability Task Force and assist in the 
implementation of these recommenda
tions as necessary. 

• The natural gas industry must overcome a 
variety of operational conditions to provide 
the flexible ser vice desired by cer tain 
electrical generating requirements. The 
key to success will be how well each in
dustry understands the other's operation 
and how well each can integrate that un
derstanding into their own operating deci
sions to the benefit of both. The natural 
gas industry and the power generating in
dustry need to make this transporter/cus
tomer relationship work through coopera
tion, coordination, and compromise. The 
gas industry must develop creative and tai
lored services to encourage flexibility and 
commitment to gas by the electric utilities. 

• Federal, state, and local officials should 
support the industry's efforts to address 
reliability and industry operating guide
line issues that improve the overall quality 
of service to natural gas consumers, in
cluding addressing any potential conflicts 
at federal and state levels between the 
regulatory framework and contracts. 

• Interstate pipeline customers will soon 
have available complete open-access, 
unbundled ser v ices, no-notice trans
portation, and capacity release programs 
provided by the implementation of FERC 
Order 636. In order to further the gen
eral objectives of the National Energy 



Strategy and Order 636 , and to encour
age the more effective marketing of natu
ral gas ser vices, individual state regula
tory authorities nee d  to e valuate and 
direct , as appropriate,  the unbundling of 
natural gas sales from transmission and 
storage ser vices by local distribution 
companies and intrastate pipelines. 

• The industry needs to encourage the cre
ation and recognition of market centers as 
mechanisms to promote better market ac
cess and im proved reliability of natural 
gas services . 

• The nat ural gas industry needs to develop 
better methods to communicate to cus
tomers the availability of transmission and 
storage capacit y. 

Each pi peline has its own procedures in 
place to handle the actual operations needed 
to mo ve gas, many of which were primarily 
designed to accommodate the pipelines' own 
internal needs. Today, customer require
ments are vastly different as the customer 
takes on many of the responsibilities once 
held by the pipelines.  Customers having 
multiple trans portation suppliers find the y 
must o perate under different procedures for 
each. Areas of concern include contracting, 
nominating, scheduling, balancing, dispatch
ing, and billing. The industry should make it 
easier for customers to buy and transport nat
ural gas by: 

• Supporting the efforts by the Interstate 
Natural Gas Association of America and 
the Council of Petroleum Accounting Soci
eties (ING AA/COPAS) and GAS*FLOW 
User's Group to develop industry operat
ing guidelines 

• Simplifying and improving consistency 
among transportation request forms 

• Developing a consistent set of rules gov
erning the allocation of capacity (up-

stre am and downstre am) at c ap acit y 
constrained points 

• Improving the efficienc y and timeliness of 
documentation and processing of informa
tion through appro priate use of Electro nic 
Data Interchange to transfer information, 
agreements, and procedures such as op
erational balancing agreements and pre
determined allocation, and on-line real
time measurement. 

CONCLUSION 

The U.S. transmission and storage system 
has played and will continue to play a vital role 
in the nation's energy indust ry. Just as expan
sions and im pro vements have been accom
plished since its beginning, new fac ilities will 
continually be re quired and ser vices can al
ways be enhanced. It is the hope of the NPC 
that the implementation of these recommenda
tions will assist in the realization of the potential 
of the transmission and storage system as de
scribed belo w. 
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BACKG 

Natural gas supplies about 25 percent of 
our nation's energy needs. Extracted from 
thousands of wells and consumed by millions 
of consumers, natural gas is transported almost 
exclusively by pipeline. In fact, it is perhaps 
the only industry where the consumer is di
rectly connected to the producer. 

From the early 19th centur y, when both 
manufactured and natural gas ser ved only 
small, localized markets, the domestic gas in
dustry has evolved into a complex system link
ing all lower-48 states. Evolution of the modern 
interstate pipeline system for natural gas began 
in the 1920s with the development of high 
strength steel pipes, which enabled the trans
mission of natural gas over long distances. 
From 1930 through the early 1970s, the inter
state pipeline system experienced almost unin
terrupted expansion. However, since the 1972 
peak in consumption, the industry has under
gone a period of adjustment to changes in 
nearly all facets of the gas market. 

Historically; pipeline companies bought 
gas in the field, and resold it in the market area. 
But over the last decade, this role has changed. 
Today the pr imar y function of interstate 
pipeline companies is the long-haul transporta
tion of natural gas. These pipelines provide 
gas to local distribution companies (LDCs) for 
distribution to end users, deliver gas directly to 
large users along the way; and also supply vol
umes of gas to one another. To do this pipeline 
companies operate pipeline transmission lines 
and storage facilities. I 

The transmission industry supported the 
market expansion through 1972 with extensive 
investment in pipeline and storage facilities. 
The natural gas industry; taken as a whole, has 
over $112 billion invested in physical facilities 
to meet these requirements. Of this total, over 
$50 billion is invested in interstate pipeline and 
storage facilities. 2 While total domestic con
sumption has dipped below the 1972 peak, 
continual adjustment and expansion of the nat
ural gas transmission and storage systems have 
been necessary to meet the changing regional 
supply and demand patterns for natural gas. 

Pipeline transportation of natural gas is sup
plemented by underground storage and peak
shaving facilities. Storage fields make a signifi
cant contribution to peak-period, especially 
winter, demands. Peak-shaving facilities, typi
cally operated by LDCs, can provide a significant 
contribution to peak-period demands as well. 
LNG, propane-air, and compressed natural gas 
are used to support hourly swings in demand 
and to provide short duration peak service, usu
ally limited to a few days each winter season. 

1 Underground storage is primarily used to bal
ance seasonal variation in demand and to maintain more 
efficient gas flows throughout the year. 

2 American Gas Association, Gas Facts 1990 Data, 
Arlington, Virginia ( 1 991) .  See Tables 13- 1  (Total Gas 
Utility Plant, for investor-owned gas utility industry, total 
industry) and 13-3 (Total Gas Utility Plant, for investor
owned gas utility industry, transmission companies) . 
These figures represent total cumulative investments, be
fore taking into account accumulated depreciation. 
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The natural gas transmission system, in
cluding storage, is physically a well developed 
network. However, the industry is currently un
dergoing a significant restructuring of its busi
ness relationships, mandated by fundamental 
changes in regulatory policies. These regula
tory changes are fostering a movement to
wards market-driven "light handed" regulatory 
oversight. So-called "light handed" regulation 
relies on market forces-competition-to 
achieve public interest goals. As a result, the 
industry faces a challenging near-term future 
as it adopts to a more competitive environment. 

To put the development of the pipeline in
dustry in perspective, it is useful first to look at 
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events affecting natural gas supply and de
mand. This chapter provides historical back
ground on the development of the domestic 
transmission and storage facilities of the gas in
dustry; and then discusses some of the institu
tional developments that have shaped the way 
the industry operates. 

HISTORICAL DEVELOPMENT OF 
THE INDUSTRY 

The natural gas industry is primarily a 
domestic industry, with over 90 percent of 
consumption obtained from domestic 
sources. All of the natural gas f lows by 
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Figure 1-1 .  Natural Gas Consumption and Production - 1930-1990. 

pipeline from the supply source or impor t 
point to the ultimate consumer. Most cus
tomers of natural gas are located long dis
tances from the supply sources, dictating ex
tensive and flexible delivery facilities. The 
requirements of the ultimate customers are 
varied , but can be generally characterized 
into two classes: 

• Seasonal customers, mostly residential 
and commercial customers, who use natu
ral gas for essential ser vices, such as 
space heating. Most of their consumption 
is in the winter season. 

• Price-sensitive customers who have the 
capability to use alternative fuels and can 
switch based on price differentials. These 
are the industrial and electric utility cus
tomers. 

The requirements of the end-use customers 
vary greatly from day to day and year to year 
due to weather and business conditions. This 
requires a flexible transmission and storage 
system that can adapt to meet the needs of new 
customers as well as satisfy the extreme vari
ability in demand for natural gas. 

Market Development 

Consumption 

From 1 930 to 1 990, total natural gas con
sumption grew at an annual rate of 4 percent, 
peaking at 2 2 . 1 trillion cubic feet (TCF) in 
1 9723 (Figure 1 - 1 ) .  After declining to 1 6 .2  TCF 
in 1 986 ,  consumption steadily recovered and 
by 1 99 1  had increased to 1 9 .2  TCF. Still , con
sumption in 1 99 1  was about 1 3  percent lower 
than in 1 972 (Table 1 - 1 ) . 

Price-Sensitive Sectors 

Industrial demand led development of the 
natural gas market and today continues to be 
the largest consuming sector of natural gas 
(Figure 1 -2) . The industrial use of gas peaked 
in 1 97 3 and then declined sharply; in 1 99 1 ,  at 
7 .3  TCF, the level was 1 7  percent less than the 
peak. This decline was the result of a series of 
events, including legislative restrictions im
posed in 1 978 to reduce the use of natural gas 
(and petroleum products) by electric utilities 

3 Not all sectors peaked in 1972. Industrial con
sumption peaked in 1 973 and commercial consumption 
in 1 979. 
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TABLE 1 -1 

SUMMARY OF NATURAL GAS CONSUMPTION AND MARKET SHARE 
BY SECTOR-1 930, 1 972, AND 1 991 

1 991 Percent 
Change from 

1 930 1 972 1 991 * 1 972 
Consumption 
(Tril l ion Cubic Feet) 

Residential 0.30 5. 1 3  4.57 - 1 0.8 
Commercial 0.08 2.61 2.71 4. 1 t  
I ndustrial 0.72 8. 1 7  7.25 - 1 1 .31= 
Electric Utility 0. 1 2  3.98 2.79 - 29.9 

Total End Use 1 .22 1 9.88 1 7.32 - 1 2.9 

Lease & Plant Fuel 0.65 1 .46 1 .24 - 1 4.5 
Pipeline Fuel NA 0.77 0.68 - 1 1 .5 

Total Consumption 1 .87 22.1 0 1 9.24 - 1 2.9 

Market Share of Total 
End-Use Consumption 
(Percent) 

Residential 24.3 25 .8 ' 26.4 
Commercial 6.6 13. 1  1 5.7 
Industrial 59.2 41 . 1  41 .8 
Electric Uti l ity 9.9 20.0 1 6. 1  

Total End Use 1 00.0 1 00.0 1 00.0 

NA = Not Available 
* Preliminary 

t Commercial consumption peaked in 1 979 at 2.79 TCF. The 1 991 value is 2.6 percent below this 1 979 peak. 
* Industrial consumption peaked in 1 973 at 8.69 TCF. The 1 991 value is 1 6.6 percent below this 1 973 peak. 
SOURCE: Consumption-1 930 and 1 972: EIA, Natural Gas Annual 1990, Vol. 2, Table 3. 1 991 : EIA, Natural 

Gas Monthly, August 1 992, Table 3. Market Share: EIA, Office of Oil and Gas. 

and large industrial boilers, 4 the 1 982 reces
sion, and later, competition from alternative fu
els as oil prices collapsed in 1 986. However, 
the industrial sector again led the post- 1 986 
market expansion, primarily because of in
creased use of natural gas by consumers with 
switchable fuel-burning capacity and the de
velopment of gas-fired cogeneration. Although 
the share of end-use consumption accounted 
for by the industrial sector has declined over 

4 Powerplant and Industrial Fuel Use Act of 1978. 
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the decades (from approximately 60 percent in 
the 1 930s and 1 940s to about 40 percent at 
present) , industrial users remain the largest 
gas-consuming sector. Fulfilling the role of a 
reliable and economic supplier of fuel to the in
dustrial sector remains a primary goal of the 
natural gas industry. 

The pattern of electric utility consumption 
generally mirrored industrial usage, but at a 
lower volumetric level. In 1 99 1 ,  electric utilities 
used 2 .8 TCF of natural gas, approximately 30 
percent less than in 1 972 .  Electric utility users, 
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Figure 1-2. End-Use Consumption of Natural Gas by Sector - 1 930- 1990. 

like industrial users , have substantial fuel
switching capability that allows them to re
spond to changes in fuel prices . During the 
1 970s and 1 980s, as a result of the Powerplant 
and Industrial Fuel Use Act of 1 978 and rapidly 
increasing prices for both oil and natural gas, 
electric utilities placed increased emphasis on 
coal-fired power plants and the development of 
nuclear power. In 1 970 ,  electric utilities paid 
an average of 1 2  percent more for coal on a 
BTU equivalent basis than for natural gas . 
When measured in constant dollars, gas prices 
to utilities increased at an annual average rate 
of 1 4  percent through 1 982 , while coal prices 
increased only 7 percent annually during the 
same period. Although natural gas prices have 
dropped dramatically since 1 982, electric utili
ties still paid 58 percent more per BTU for natu
ral gas than for coal in 1 990.6 

Since the late 1 970s, almost all baseload 
generation capacity additions have been either 
coal-fired or nuclear. Between 1 972 and 1 989 , 
generation from coal-fired plants more than 

6 Energy Information Administration, "Background 
on the Natural Gas Industry, "  Natural Gas Monthly, 
September 1991 .  

doubled and nuclear generation increased 
nearly tenfold, but generation using natural gas 
decreased by approximately 30 percent. 6 

Seasonal Load 

Natural gas consumption in the weather
sensitive residential and commercial sectors 
grew more slowly during the expansion period 
than in the industrial and electric utility sectors 
but did not decline as steeply in the post- 1 972 
period. Over much of the 1 970s, consumption 
in these two sectors remained relatively stable. 
Residential consumption in 1 9 9 1  was 4 .6 TCF, 
about 1 1  percent below the 1 972 peak. This 
decline was offset by some gains in the com
mercial sector. The commercial sector is 
unique in that consumption in 1 99 1  (2.7 TCF) 
was slightly above the level in 1 972 and close 
to the peak seen in 1 979 .  Since most residen
tial and commercial customers use natural gas 
for heating and have limited options for the use 
of alternative fuels , they are less sensitive to 
price variations than the industrial and electric 
utility sectors. 

6 Ibid. 
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The decline in residential consumption 
reflects the countervailing effects of both an 
increase in the size o f  the market being 
served as well as conservation efforts. While 
the number of residential users has increased 
by approximately 26 percent since 1 972, on 
average each customer is burning less gas 
than previously. The impact of generally 
warmer-than-normal winters in the past few 
years does not fully explain the change.7 The 
primary cause seems to be conservation ef
forts. These range from cutting back the ther
mostat , to replacement of inefficient units �th 
more efficient burners, and the incorporat10n 
of greater . energy efficiency in new h?mes. 
The incentive for these efforts are as vaned as 
simply having to replace a unit beca�e of 
age; the desire to take advantage of tax mcen
tives for weatherization efforts; or response to 
demand-side management efforts of LDCs. 
The residential and commercial sectors to
gether accounted for approximately 30 per
cent of the end-use natural market in the 
1 930s and over 40 percent from the late 1 970s 
through the present . 

7 Ibid. 
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Regional Growth 

While many regions of the country have 
had substantial declines in consumption since 
1 972,  the market in the Northeastern United 
States (the New England and New York/New 
Jersey regions) continued to expand, led

.
by the 

electric utility sector (Figure 1 -3) . Regionally; 
the Southwest Central and Midwest regions re
main the dominant markets for natural gas. 
However, the Northeast, the area most remote 
from the supply regions, increased natural gas 
usage by about one-third during the past two 
decades and now accounts for about 1 0  per
cent of consumption. However, the regional 
aggregations obscure some important growth 
areas:  in particular, the increasing consum�
tion of natural gas in California to address eiM.
ronmental concerns, and in Florida to meet the 
electricity generation requirements of a rapidly 
increasing population. 

Supply 

Domestic Production and Reserves 

Substantial regional shifts are also evi
dent with respect to  supply. By 1 930,  the 
Southwest Central region had long replaced 



the Appalachian Basin as the dominant supply 
region, accounting for 60 percent of total U.S. 
marketed production. By 1970, the region had 
further strengthened its position, accounting for 
87 percent of total marketed production. By 
1990, however, while the Southwest Central still 
accounted for 81 percent of total marketed pro
duction, significant supplies-7 percent of the 
national total-were also available from the 
North Central region (Figure 1-4) . In addition, 
imports of natural gas from Canada as well as 
liquefied natural gas (LNG) impor ts have in
creasingly contributed to the supply available 
to the United States. 

Nat ural gas production grew significantly 
in the United States in order to meet the grow
ing demand for gas. Nationally, dry natural gas 
production increased steadily; from 1.5 TCF in 
1932 to 21.7  TCF in 1973-the year following 
the historical peak in consumption. While the 
level in 1991 (17.9 TCF) was substantially be
low the 1973 peak, production has increased 
every year since the 1986 low. 

In recent years, abundant supplies and 
low prices have characterized the supply side 
of the industry. Active drilling programs initi-

19081 
* 

Northwest 

ated in response to the Natural Gas Policy Act 
of 1978 resulted in surplus wellhead deliver
ability. This situation was exacerbated and pro
longed by several events, all occurring roughly 
during the same time period . From 1987 
through 1990, competitively priced imports in
creased by 54 percent , warmer-than-normal 
heating seasons limited natural gas consump
tion , and entirely new region-specific gas 
sources, such as coalbed methane were devel
oped. The wellhead price of natural gas in 
1990 in real terms had declined to levels last 
seen in 1978 (Figure 1-5). 

Whereas domestic production peaked in 
1 973 , proved reser ves of natural gas in the 
lower-48 states reached a peak of 289 TCF at 
the end of 1967 . From 1967 through 1978,  
proved reserves in the lower-48 states declined 
at an average annual rate of 5 percent. This de
cline was the result of both regulatory and mar
ket conditions. In the interstate market, feder
ally regulated wellhead prices often constrained 
prices to below market-clearing levels. Thus, 
despite plentiful supplies in intrastate markets, 
which were not subject to federal price controls, 
interstate pipeline companies were unable to 
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compete for these reserves.  Reserves dedi
cated to interstate pipeline companies fell by 
80 TCF from the end of 1 970 through 1 978, ac
counting for 88 percent of the total decline in 
lower-48 reserves during the same time period. 
Eventually, shortages actually appeared in 
states where Supplies were obtained primarily 
from the interstate pipeline companies. Since 
the end of 1 978, lower-48 reserves have gener
ally declined, but at a much slower rate, reach
ing a recent low of 1 54 TCF by the end of 1 987 . 
Since then , reserves have recovered only 
slightly. reaching 1 60 TCF at the end of 1 990. 

Imported Supplies 

Imports of natural gas, both pipeline and 
LNG, have played an increasingly significant 
role in the domestic market . Initially, they 
were mainly high-priced supplemental sup
plies to meet increasing demand. Now, how
ever, they are a source of competitively priced 
supplies ,  putting increased pressure on the 
domestic supply market. In 1 99 1 ,  net imports 
supplied about 8 percent of domestic gas 
conswnption. 
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Although imports of Canadian natural gas 
began in the early 1 950s, the United States 
was a net exporter of gas to Canada until 
1 958 . Imports of Canadian natural gas grew 
steadily until 1 973 ,  peaking at 1 .03 TCF. In 
1 973,  the average price of natural gas imports 
was $0 .35 per thousand cubic feet (MCF) , 59 
percent higher than the average domestic 
wellhead price of gas. During the late 1 970s 
and early 1 980s, the price of Canadian gas 
imports ·rose dramatically because of regula
tory policies tying the border price to the 
Toronto citygate price .  Under this pricing 
regime,  the Canadian export market fared 
badly as the rigid pricing formula made U.S. 
imports from Canada increasingly uncompeti
tive in comparison with domestic sources. In 
1 982 , the Canadian export price peaked at 
$4 .98 per MCF, approximately twice the aver
age wellhe ad price· of domestic supplies .  
Consequently, imports declined to  levels 
about 20 percent below the 1 9 7 3  volumes. 
However, regulatory reforms initiated in 1 983,  
followed by the Free Trade Agreement in 
1 989 , now allow Canadian gas to compete ef
fectively with domestic sources . By 1 99 1 ,  



Canadian imports reached 1 . 6 TCF, recover
ing from the 0 . 7  TCF low in 1 983. 

LNG imports from Algeria were first re
ceived at the Distrigas facility in Everett , Mas
sachusetts, in 1 97 1 .  By 1 982 , four LNG facili
ties were operational. Imports peaked in 1 979  
at 252 billion cubic feet (BCF) . By the end of 
1 985, deliveries were suspended at all of the 
terminals as the domestic gas surplus and de
clining gas prices made the imports uneco
nomic. Distrigas resumed shipments in 1 988, 
and the Trunkline · LNG Company reopened its 
Lake Charles facility in late 1 989 , receiving a 
shipment of LNG from Algeria in December. 
Plans have been discussed for reopening the 
two remaining facilities at Cove Point , Mary
land, and Elba Island, Georgia. The revived 
LNG industry will differ considerably from the 
type of operation prevalent in the 1 970s. As the 
world leader in LNG exports , Algeria has 
moved toward market-responsive pricing cou
pled with provisions that share the risks and re
wards of the marketplace, shifting away from its 
former system of posted prices as a basis of 
negotiating contracts. This change is expected 
to result in more competitive prices for LNG, 
which like Canadian imports should compete 
directly with domestic production. 

Imports from Mexico have been less sig
nificant, peaking at 1 05 BCF in 1 98 1 .  No gas 
has been imported from Mexico since 1 984, 
when imports were 52 BCF. The Mexican gov
ernment ended exports of natural gas to the 
United States in November 1 984 , following a 
decline in the U.S. and Canadian price indices 
that set the contract price for exported Mexi
can gas. The government states that exports 
will not resume until the price reaches $3 .50 
per MCF ( 1 9 9 1 $) .  Other factors during the 
1 980s have resulted in a significant increase in 
exports of natural gas from the United States to 
Mexico. Exports were in the range of 2 to 4 
BCF from 1 980 through 1 988, then shot up to 1 7  
BCF in 1 989. Preliminary estimates put U.S. ex
ports to Mexico at 58 BCF for 1 99 1 .  The driv
ing force behind this increase has been the in
ability of Mexican natural gas production, 
which peaked at 4 BCF per day in 1 982 , to 
meet increased domestic demand. Demand 
has risen because of the increased needs of 
light manufacturing industries in the north as 
well as the effort to improve Mexico's environ
ment by substituting cleaner burning natural 

gas for high-sulfur fuel oil. Given Mexico's re
serves base-proved reserves of 7 1 .5 TCF are 
roughly 40 percent of that of the U.S. lower-48 
region-it is anticipated that in the long term, 
Mexico will again become a net exporter of 
natural gas to the United States .  It remains to 
be seen whether the necessary capital invest
ment , which has been absent during the 1 980s, 
will be available for the continued development 
of these reserves. 

Seasonality 

The annual consumption and production 
levels discussed above, while important for an 
understanding of the overall size and develop
ment of the market , obscure the seasonal char
acter of the market (Figure 1 -6) , a critical as
pect for the design of transmission and storage 
facilities. 

Approximately 60 percent of gas con
sumption occurs in the winter heating season 
(October through March) . The residential and 
commercial sectors are generally served by 
LDCs and require "on demand" service for 
heating and other uses. Seasonal variability in 
the usage of natural gas by these customers is 
substantial, with peak-month deliveries to these 
sectors averaging from 4 to 8 times the low
month deliveries. Even during the winter, the 
peak-day usage can be 1 .5 to 3 times larger 
than the average winter-day requirements. 

In contrast , flows from production regions 
show a limited variability from month to month. 
During the past 5 years , monthly production 
has varied from the annual average by no more 
than 1 2  percent . 

Underground storage is primarily used to 
balance the relatively constant supply from pro
duction regions with the wide seasonal varia
tion in demand. The industry has about 370 
underground storage facilities (Figure 1 -7 ) ,  
with a working gas capacity of  about 4 TCF. 

A pipeline company avoids the need to 
expand transmission capacity from production 
areas by establishing storage facilities in mar
ket areas where there is a strong seasonal vari
ation to demand. By moving gas into storage 
during off-peak periods, pipeline companies 
can maintain higher off-peak usage on their 
trunklines. Thus, storage effectively moves de
mand from one season ofthe year to another. 

2 1  
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Development of the Industry 

Patterns of natural gas flows have changed 
greatly since the 1930s (Table 1-2) . At that 
time, the long-distance pipeline system con
sisted of only 50 thousand miles of pipe and the 
markets were very localized. The Southwest 
Central region was the dominant producer, al
though 5 percent of its production moved to 
markets outside the region. The Mid-Atlantic 
region with the production in the Appalachian 
Basin was important in the local m arket serving 
New York and New Jersey. By 1970 , the domi
nance of the Southwest Central region was evi
dent . However, both the Central and North 
Central regions were developing greater in
digenous sources of supply. By 1990 , the North 
Central region had joined the Southwest Cen
tral region as a net exporter of gas to areas out
side its regional boundaries. 

In the 19th century; the domestic gas in
dustry was dominated by gas manufactured 
from coal, typically produced locally and used 
to illuminate urban areas. By the beginning of 
the 20th century; Pennsylvania and West Vir
ginia were the leading gas-producing states, 
and small interstate natural gas markets had 
developed in the Northeast and Midwest. But a 
series of events soon created an enormous in
centive to expand the market . From 191 6 
through the 1930s, massive natural gas discov
eries, including the Monroe, Hugoton, Panhan-

dle, and San Juan fields, vastly expanded avail
able supply and moved the geographic center 
of proved reserves to the Southwest Central re
gio n .  The development o f  high strength 
welded pipe put this gas within reach of the in
dustrial markets in the Midwest. 

By 1930 , when longer-distance pipeline 
construction had become a proven technol
ogy, the interstate pipeline system consisted 
of four distinct and unconnected regional sec
tions : (1 )  the Mid-Atlantic area including 
Ohio, (2) an area essentially connecting the 
Southwest Central and Central regions with 
the Gulf Coast States excluding Florida, (3) 
small segments spread throughout the North 
Central States, and ( 4) the intrastate system in 
California. 

Development of the transmission lines 
paralleled the growth in demand through the 
early 1970s. Despite the peak in consumption 
in 1972 , regional shifts in markets have re
quired continuing expansion of pipeline facili
ties (Figure 1-8) .  Since 1972 , the industry has 
added 22 thousand miles of pipeline and signif
icantly expanded the underground storage sys
tems (Figure 1-9) . As gas markets became in
creasingly se asonal with the growth of the 
residential and commercial sector, storage lo
cated ne ar m arket centers was needed both as 
a seasonal supply source and as a safeguard 
against unexpected supply interruptions. 

TABLE 1 -2 

REGIONAL NATURAL GAS PRODUCTION AS A SHARE 
OF REG�NAL CONSUMPTION 

Region 
New England 
New York/New Jersey 
Mid-Atlantic 
South Atlantic 
Midwest 
Southwest Central 
Central 
North Central 
Pacific 
Pacific Northwest 

U.S. Total 

(Percent) 

1 930 
0 

49 
131 

98 
48 

105 
35 
76 
96 

0 

96 

1 970 
0 
0 

24 
9 
2 

256 
55 
81 
26 

0 

1 00 

1 990 
0 
2 

30 
17 

8 
234 

61 
219 

1 7  
1 

97 

23 
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Some highlights in the development of 
transmission and storage facilities are summa
rized below. 

1 930s Through World War II 
• The initial connections between Southwest 

Central supplies and Midwest markets 
were made in 1 93 1  (Natural Gas Pipeline 
Company of America, Panhandle Eastern 
Pipeline Company; and Northern Natural 
Gas Company) . 

• By 1 944 ,  Tennessee Gas Pipeline Com
pany linked the Southwest Central region 
with Appalachia through a 1 , 2 65-mile 
pipeline. 

• Underground storage was first attempted 
in the 1 880s in depleted oil and gas reser
voirs of the Appalachian Basin. The first 
successful underground storage facility in 
the United States was in Kentucky in 1 9 1 6 . 

• Storage capacity increased at an annual 
average rate of 1 9  percent from 1 930 to 
1 945, reaching 25 1 BCF. About half of that 
capacity was added in the period from 
1 935 to 1 937 . 

Post-World War II through 1 970 

• Conversion of the long-distance World 
War II oil pipelines ,  Big Inch and Little 
Inch, to natural gas (Texas Eastern Trans
mission Corporation) provided the initial 
connection between Southwest Central 
supplies and Mid-Atlantic markets in 1 94 7 .  

• The Southwest Central region and Calif or
nia were connected in 1 94 7 (El Paso Natu
ral Gas Company) . 

• In the 1 950s, new market connections in
cluded: North Central producing regions 
to the Pacific Northwest (Pacific North
west Pipeline Company) , Canada to the 
northern United States (British Columbia's 
West Coast Transmission Company) , and 
the Gulf Coast to Florida (Houston Corpo
ration , now Florida G as Transmission 
Company) . 

• By the late 1 950s, the domestic natural gas 
market was no longer separated by the 
Continental Divide as El Paso Natural Gas 
Company's connection to the Hugoton
Panhandle field and Northern Natural Gas 

Comp any's connection to  the Permian 
Basin created transmission routes con
necting the Midwest and the Pacific coast. 

• The United States became a net importer 
of natural gas . The major source was 
Canada,  although some volumes also 
came from Mexico and from Algeria as 
LNG. (The majority of natural gas con
sumed ,  however ,  is from domestic 
sources.) 

• Vermont received natural gas service 
from Canada in 1 966,  completing the link
age of all lower-48 states to natural gas 
service. 

• Transmission line mileage grew by 4 per
cent annually from 1 950 through 1 970 ,  
when it reached 252  thousand miles. 

• Capacity in underground storage grew by 
1 3  percent annually from 1 945 through 
1 970, when it reached 4 .9  TCF. 

1970 to the Present 

• A unified ,  national pipeline grid devel
oped with extensive interconnections be
tween systems. 

• Transmission line mileage increased at 
one-half percent annually, reaching 280 
thousand miles in 1 990 . 

• Storage capacity grew at 2 percent annu
ally reaching 7 .8  TCF in 1 990.  

• The first LNG facility; Distrigas in Everett, 
Massachusetts, began operation in 1 97 1 .  
This was followed by the opening of Cove 
Point, Maryland and Elba Island, Georgia 
facilities in 1 9  7 8 .  A fourth facility was 
opened in Lake Charles, Louisiana in 1 982. 

HISTORY OF REGULATION OF 
THE NATURAL GAS INDUSTRY 

Overview 

Federal utility regulation of interstate natu
ral gas pipelines stems from the Natural Gas 
Act of 1 938 , as amended. These pipeline com
panies are treated as public utilities with every 
aspect of their operations subject to regulatory 
review by the Federal Energy Regulatory Com
mission (FERC) , the federal agency currently 
charged with regulating the interstate pipeline 
industry. Since 1 978 ,  federal regulation has 
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become increasingly "light-handed; ' allowing 
more flexibility for the industry to respond 
more quickly to changes in the market . The 
rest of this section will provide a brief summary 
of the regulatory history of the interstate natural 
gas pipeline industry.8 

In its formative ye ars the int erstate 
pipeline industry developed along a simple 
pattern. Unlike other major transporters in the 
economy, interstate pipeline companies have 
traditionally owned the commodity they trans
ported and served as wholesalers between 
producers and consumers .  A natural gas 
pipeline generally connected a single produc
tion are a with a single market are a .  The 
pipeline would purchase all of the production 
of that producing field under long-term con
tracts .  In 1 954 , as a result of  the Supreme 
Court's Phillips decision, producer wellhead 
prices b e c ame.  federally regulat e d .  The 
pipeline would then resell the natural gas to 
LDCs in the market region for ultimate resale to 
consumers. The pipeline's sale of gas was also 
at a federally regulated price. Pipelines, at 
times, also sold gas directly to some large con
sumers and other pipelines.  Although the 
FERC has no rate authority over direct sales of 
natural gas , it  exercises authority over the 
transportation service aspect of those services. 

Typically, a pipeline would transport its 
own gas for ultimate resale but would not trans
port for others. Before a pipeline could con
struct new pipeline facilities,  enter into new 
contracts to buy or sell natural gas, stop provid
ing a service, or change the prices it charged 
for gas, it first had to receive regulatory ap
proval. 

Beginning in 1 978 the legislative and reg
ulatory requirements began to change. Faced 
with persistent shortages of natural gas avail
able to the interstate-but not the intrastate
market and the apparent failure of regulated 
wellhead pricing, Congress passed the Natural 
Gas Policy Act of 1 978 (NGPA) . The NGPA be
gan a program of phased deregulation of natu
ral gas wellhead prices. 9 As implemented by 
the FERC, this began a period of decreasing 

8 For a more detailed discussion of the regulatory 
history of the industry see, for example, Arlon R. Tussing 
and Connie C. Barlow, The Natural Gas Industry: Evolu� 
tion, Structure, and Economics, Cambridge , Mas
sachusetts (1984) .  
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regulatory burdens on the interstate pipeline 
industry. The philosophy underlying the NGPA 
was that the wellhead market for natural gas 
was workably competitive and could ensure 
sufficient supplies at fair prices to everyone. 
With many producers selling natural gas at the 
wellhead, price regulation was unnecessary 
and counterproductive. The NGPA also autho
rized intrastate and interstate pipelines to trans
port gas on behalf of other pipelines or LDCs, 
thus permitting the establishment of a national 
pipeline system. 

In 1 985 the FERC issued its seminal Order 
436, which fostered a fundamental shift in the 
regulation and structure of the natural gas in
dustry. The PERC's order implemented a pro
gram designed to extend the NGPA philoso
phy-reliance on competitive markets, not 
regulation-to interstate pipelines. 

The principal element of FERC Order 436 
was a voluntary open-access transportation 
program. Pipelines participating in the pro
gram were authorized, on a blanket basis, to 
provide transportation services on a non-dis
criminatory basis for any willing shipper, with 
significantly fewer regulatory restrictions than 
in the past . Also of importance was a require
ment that participating pipelines allow their ex
isting fum sales customers, LDCs,  to convert 
existing firm sales service to transportation 
service. 10 As shippers, these LDCs would be 
able to purchase gas from anyone, extending 
the benefits of a competitive wellhead natural 
gas market to pipeline sales customers. 

Participating pipelines were required to 
provide transportation, to the extent capacity 
was available, to any shipper. These pipelines 
were also allowed, for the first time, to discount 
their transportation charges to any shipper, 
subject to a regulated price cap. Under the 
program, pipelines were prohibited from un
duly discriminatory or preferential conduct. 

9 The Wellhead Decontrol Act of 1989 deregulates 
all wellhead prices by January 1 , 1993. 

1 0  In fact, the original FERC Order 436 program 
went beyond this to allow existing firm sales customers to 
phase out their purchase, and the related transportation, 
from the pipeline over a four-year period. However, this 
provision, so-called "CD reductions, "  was invalidated 
upon court review. In subsequent orders on remand, no
tably Order 500, eq seq., the FERC terminated the CD re
duction program. 
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By 1 992 ,  over 9 0  pipelines were partici.,. 
pating in the open-access program. Today, 
nearly 80 percent of an natural gas (transported 
in interstate commerce) is shipper-owned (Fig
ure 1 - 1 0) .  However, short-term interruptible 
arrangements account for most of the interstate 
natural gas deliveries. This , among other fac
tors, led to complaints that open-access trans
portation was still not comparable in quality to 
interstate pipeline natural gas sales services. 
In response , the FERC issued Order 636 on 
April S ,  1 992 . l l  

FERC Order 636 mandates the complete 
unbundling of pipeline gas sales services from 
transportation services by the 1 993- 1 994 win
ter heating season. Pipeline companies are re
quired to restructure their contractual relation
ships with existing firm sales customers, and to 
offer firm no-notice transportation service in 
place of firm citygate sales. 12 Pipeline compa
nies are also required to offer storage, gather
ing, transportation, and sales on a separate un
bundled basis. This order, which applies only 

1 1  On August 3 ,  1 992 , the FERC issued Order 
636A, which modified and clarified some aspects of the 
original order. 

to open-access pipelines, also removes regula
tory price controls from the pipelines' sales of 
natural gas. 13 After the restructuring process, 
shippers may continue to purchase natural gas 
from the pipeline, or from anyone else. Order 
636 also mandates a capacity release program, 
intended to foster a secondary market for 
pipeline capacity: 

It is important to note that Order 636 
does not deregulate natural gas services or 
rates , but instead uses a light-handed regula
tory approach that relies more on competi
tion, arms-length negotiated contracts ,  and 
prohibitions of undue discrimination . The 
FERC retains regulatory responsibility over 

12  A pipeline's interconnection with a local distribu
tion company is called a "citygate station." This is typi
cally the point where the pipeline physically and contrac
tually delivers gas to an LDC . At that point, title to the gas 
(ownership) is transferred from the pipeline to the LDC. 

13 This is based on a rebuttable presumption that 
the pipeline would have no market power over natural 
gas sales in a competitive environment. This presump
tion can be overcome by showing that the pipeline is 
able to exert market power. In this case the FERC may 
re-regulate that pipeline's sales prices, or take other ap
propriate actions. 
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the interstate natural gas industry, but has cho
sen to exercise these responsibilities in a dif
ferent way than in the past. 

Regulation of Services 

As noted above, both the rates and ser
vices of interstate pipelines are subject to regu
lation. Under the Natural Gas Act of 1 938 , as 
amended, this regulation takes two distinct 
forms. First , before a pipeline company is al
lowed to provide a service, or terminate that 
service, it must receive authority to do so; this 
aspect of regulation falls under certificate regu
lation. l4 Second, before a pipeline company 
may change a rate, or modify the service itself, 
it must also receive regulatory authority; this 
later aspect of regulation falls under tariff regu
lation.l5  

Historically, new services subject to these 
regulatory requirements reqUired separate au
thority for each new service, provided for each 
customer. Regulatory proceedings often re
quired significant amounts of time to resolve. 
However, as the number and complexity of 
these filings increased, the time required be
came a significant burden to both regulators 
and regulated companies. Also, the types of 
services involved tended to be rigidly struc
tured: producers selling to pipelines (after 
1 954) ; pipelines selling to pipelines ;  and 
pipelines selling to distributors.  Within this 
framework, the industries' ability to react to 
changing competitive circumstances and to in
novation was limited. 

In response, regulators began to experi
ment with so-called ' 'blanket certificate author
ity. ' Under this concept, pipelines were autho
rized, within prescribed limits, to undertake 

14 Interstate pipelines are required to receive au
thority under section 1 of the NGA before providing any 
new service for any individual customer (a "certificate of 
public convenience and necessity"), �d before aban
doning any service (abandonment authonty). 

15 An interstate pipeline company is required to 
file proposed rate changes, or tariff (service) changes, 
with the FERC, at least 30 days prior to their pr?posed 
effective date. Should any party object, or on 1ts own 
motion, the FERC may suspend these rates for 5 months 
pending the outcome of a hearing. Any rates suspen�ed 
by the FERC may only be collected, after the suspens1on 
period, subject to refund, upon conclusion of the hear
ing. These filings are subject to the "just and reason
able" standard, and procedures proscribed by Section 4 
ofthe NGA. 
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activities on a generic basis. Upon receipt of 
this blanket certificate authority, pipelines were 
allowed to "self-implement" authorized individ
ual activities without prior regulatory review. 
Beginning with annual "budget blanket certifi
cates," pipelines were allowed to build new fa
cilities to connect to new supply areas. This 
concept was expected to provide for a one 
time blanket certificate to permit (a) the con
struction and operation of certain facilities sub
ject to cost limits, and (b) other activities, either 
on a self implementing or prior notice basis. 
After 1 978,  the FERC began authorizing blan
ket service authorizations for the transportation 
and sales of natural gas for other interstate 
pipelines and local distribution companies. In 
1 983, this blanket authority was broadened to 
allow limited service for direct end users as 
well. Since 1 983 , the scope of blanket trans
portation authority has been expanded to allow 
greater flexibility for the pipelines to offer ser
vices , and to discount their rates to meet 
changing market conditions. 

Another aspect of service regulation in
volves pipeline tariffs. Tariffs are public docu
ments that describe the services offered by an 
interstate pipeline , and the terms and condi
tions under which these services will be pro
vided. These tariffs also contain the charges 
that apply to each service. Before a pipeline 
company may change a tariff it must first pro
vide 30 days notice to the FERC and to its cus
tomers. In practice,  these tariffs are usually 
contested. This leads to requirements for sus
pension, subjecting the increased charges to 
refund pending the outcome of a hearing. 

'Itaditionally, pipelines sold or transported 
gas, or provided storage services under case
specific, customer-specific tariffs (called rate 
schedules) . The specific rates and terms and 
conditions of service were tailored to the ser
vice offered to specific customers. 

However, paralleling the changes in ser
vice authorizations noted above, tariffs have 
become more generic. Today, most pipelines 
offer and provide services under open-access 
rate schedules. These rate schedules provide 
generic terms and conditions of service that 
apply to all shippers. These rate schedules 
also contain the maximum and minimum rates 
that a pipeline may charge. Within the speci
fied range, a pipeline may agree to provide 
service at any price; however, the pipeline is 



not required to provide service at a discount 
unless it chooses to do so, on a non-discrimina
tory basis. In any case, the rates charged, and 
the application of terms and conditions of ser
vice are subject to a condition that prohibits un
due discrimination. 

Rate-Making Concepts 

Historically; pipeline rates have been reg
ulated on a cost-based concept . l6 Regulators 
base approved rates on the original cost of the 
facilities used to provide the offered services. 
The ' 'cost-of-service ' '  includes: depreciation 
expenses ;  operating and maintenance ex
penses; administrative and general expenses; 
taxes; cost of debt ; and an approved return on 
stockholders' investment . The approved return 
on equity is based on the undepreciated origi
nal cost of construction, expressed as a per
cent age of that investment , and related income 
taxes. These costs are then classified between 
flxed costs (those that do not vary with use) 
and variable costs (those that are dependant 
on utilization, such as fuel) . 

Once the cost-of-service has been deter
mined, these costs must be partitioned among 
the various services offered by the pipeline , 
and rates designed. This process is called allo
cation and rate design. In simple terms, costs 
are functionalized (divided into functions such 
as gathering, storage, transmission, and sales) , 
allocated between services and zones, and 
rates are derived from the allocated costs. In 
short , the costs are divided by the projected 
units of service. 

Historically; regulators have used the allo
cation of flxed costs (which include return on 
equity and related taxes) between the reserva
tion fee and the unit charge to react to competi
tive changes in the market . Greater allocation 
of flxed costs to the unit charges tends to re
duce demand, whereas a lesser allocation of 
flxed costs to the unit charges tends to stimu
late demand. Historical patterns have shifted 
from recovery of all fixed costs in the unit 
charge (the so-called 1 00 percent volumetric 
rate) , to the current preference for recovery of 
most fixed charges in the reservation fee .  

16 These principles have also applied to the rates 
of other regulated utilities, such as LDCs. 

Throughout this period, regulators have contin
ued to allocate flxed costs to interruptible ser
vices, at times using different formulas to vary 
the amount allocated. 

It is important to note that cost-of-service 
regulation does not ensure that a pipeline com
pany recovers all of its costs. The projections of 
costs and volumes of service, and product mix 
among services,  determines the pipeline 's 
ability to recover its allowed cost-of-service. 
Depending on actual cost , volumes, and prod
uct mix , pipelines can generate revenues 
above or below their authorized cost of ser
vice. Generally; revenues above the authorized 
cost of service are not refunded and revenues 
below the authorized cost of service are not re
coverable in a subsequent period. 

During the e arly ye ars o f  interst ate 
pipeline regulation, natural gas purchase costs 
were treated as any other variable cost. How
ever, subsequent to 1 954, gas purchase cost in
creases lead to an increased frequency of rate 
increase filings with regulatory agencies. This 
lead to the eventual adoption of  "purchased 
gas adjustment" mechanisms to pass gas costs 
directly to customers. A purchased gas adjust
ment is a mechanism that is intended to ensure 
that the pipeline (or LDC) recovers its purchase 
gas costs, and that customers are given more 
accurate, more current, price signals. 'True-up 
mechanisms are employed to prevent the 
pipeline (or LDC) from making a profit from the 
operation of the mechanism-underrecovered 
or overrecovered costs in one period are re
covered (refunded) in the next through sur
charge mechanisms. 

Construction Permits 

The FERC has also developed comple
mentary regulations to simplify the approval 
process for the construction of facilities. Since 
passage of  the Natural G as Act , interstate 
pipeline companies in most cases have been 
required under Section 7 (c) of the Act to obtain 
a certificate of public convenience and neces
sity before constructing pipeline facilities.  
Once a project is approved and constructed 
under a Section 7 (c) certificate, the costs of the 
facilities are usually eligible for inclusion in the 
pipeline company rate base (when the com
pany files its next general rate case) and the 
risks associated with recovery of those costs 
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are rninirnized. 11 Besides review of operational 
aspects of the system, other legislation re
quires extensive review of the environmental 
aspects of the projects. 18 

Concern about the length and complex
ity of the review procedures led the FERC to 
develop alternative procedures to simplify the 
process and allow quicker expansion of the 
systems. These include "blanket" certificates 
for projects below a cer tain size, as well as 
expedited clearances for construction where 
the pipeline is willing to assume the risk of 
cost recovery of the investment. The text in 
the box above provides more detail on the 

17 The FERC may also issue a Section 7(c) certifi
cate subject to "at risk" conditions. In such cases, the 
companies are not guaranteed authority to include costs 
in the rate base, and the risk is minimized only when con
tracts are in place for all the capacity of a new line. 

18 These laws include: the National Environmental 
Policy Act, the National Historical Preservation Act, the 
Endangered Species Act, the Toxic Substances Control 
Act, the Clean Air Act, the Clean Water Act, the Coastal 
Zone Management Act, the Wild and Scenic Rivers Act, 
the Wilderness Act, and National Parks and the Recre
ation Act. 
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cer tification options available to interstate 
pipeline companies. During the 1 980s, the 
Section 3 1 1 procedures were used exten
sively but the traditional 7 (c) application is still 
the most widely used. 

In September 1 99 1 , the FERC issued Or
der 555 , which substantially modified construc
tion authorization procedures and environmen
tal regulations in a further attempt to streamline 
the review process. However, in November 
1 99 1 ,  the FERC indefinitely postponed the ef
fective date of the order in response to numer
ous requests for rehearing. 

NATURAL GAS PIPELINE AND 
STORAGE OPERATIONS 

The interstate natural gas industry began 
in the 1 930s. Producers would sell their gas to 
interstate pipeline companies in the field. The 
pipeline companies would transport it across 
state lines, and resell it to distribution compa
nies at federally regulated prices. Distribution 
companies would resell the gas to consumers 
at state-regulated prices. In short, companies 
bought and sold natural gas. Where trans-



portation was involved, companies only trans
ported for themselves. .And only three types of 
companies were involved :  producers ,  
pipelines, and distributors. Every transaction 
was subject to regulatory scrutiny, and, in most 
cases, required prior regulatory approval. 

Today the natural gas business is signifi
cantly more complex than it was in 1 938. Arrf
one can buy-or sell-natural gas at the well
head, or anywhere else .  Each component 
service,  from gathering to transportation, can 
be purchased separately from a number of 
competing vendors . .And in many cases the 
vendors' prices are not regulated by federal or 
state authority. Even where a service continues 
to be regulated, the vendor often has "blanket 
authority" to provide a service to any willing 
purchaser within preset parameters. 

Pipeline Operations Under 
Traditional Regulation 

Pipeline operations under traditional regula
tion were simple compared to operations under 
today's open-access program. Formerly; produc
ers sold to pipelines, who sold to IDCs, who sold 
to consumers. Long-term contracts were exten-
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sively used, resulting in relationships that were 
two dimensional and stable. (See Figure 1- 1 1 .) 

Before open access, pipelines generally 
played a central role as the primary middle
man between producers and IDCs. Individual 
pipelines were often the only seller to an IDC 
in the marketplace . This also me ant that 
pipelines had relatively few parties at each end 
of the system with which to coordinate. Opera
tionally and contractually the pipeline had total 
control over the natural gas flowing into ,  
through, and out of its facility. 

In summary, under traditional conditions: 

• There were relatively few parties involved 
in transactions and operations 

• Pipelines held total contractual and opera
tional control over their pipeline systems 

• Contractual relationships tended to be in
dependent , two-party, and long-term. 

Pipeline Operations Under 
Open-Access Regulation 

Today, pipeline operations are not so 
simple. Whether buyer, transporter, or seller, 
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Figure 1-1 1 .  Principal Buyer/Seller Transaction Paths for Natural Gas Marketing. 

31  



everyone faces an unlimited number of poten
tial trading partners. Gas sales are typically 
done on a 30-day basis. Contractually, many 
parties may be irivolved between the wellhead 
and the burnertip in the sale and transportation 
of natural gas. Operations require the coordi
nation of many parties, and the matching of 
gas flowing into and out of the pipeline sys
tem . Pipelines '  operational autonomy has 
been replaced with contractual and tariff 
based controls. 

Pipeline operations are under tremendous 
pressure to accommodate these changes. The 
shift from sales to transportation requires 
pipelines to pay close attention to gas flows into 
and out of their systems. Pipeline operating 
functions that were internal management func
tions under traditional regulatory schemes are 
now externalized through tariffs and contracts. 

In summary, under "light-handed" regu
lation: 

• There are many active parties involved in 
the sale, transportation, aggregation, mar
keting, and delivery of natural gas. 

• Pipeline operations are subject to external 
control through tariffs and contracts. 

• Purchasers bear many of the responsibili
ties previously held by the pipelines in 
managing supply portfolios , arranging 
delivery, and balancing purchases with 
demand. 

• Contractual relationships tend to be mar
ket-driven, multi-party, and short-term. 
FERC Order 636 has several provisions 

that will have a significant impact on pipeline 
operations. Unbundling, no-notice service, and 
capacity release are the most significant of 
these new requirements. These changes will 
further reduce the integration of pipeline oper
ations. As a result, pipelines will be required to 
offer a menu of services, while customers (now 
"shippers") will be required to take on some of 
the functions formerly performed by the 
pipelines (or to delegate these functions to 
"agents") . 

Unbundling requires pipelines to separate 
their merchant sale of natural gas from the 
transportation service . After unbundling is 
complete, pipelines will be required to sell gas 
as it enters the system. The pipelines' current 
frrm sales customers will become firm shippers 
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on the pipeline, subject to advance nomination 
and scheduling requirements, balancing, and 
other operational controls. 

Pipelines will be required to offer "no
notice" transportation service. This service is 
required to be equivalent to the transporta
tion/delivery service previously provided by 
pipelines as an integral part of their citygate 
sales service . To provide this service ,  
pipelines will have to re-examine their opera
tions, and adopt contractual and tariff provi
sions defining the service, and ensuring a ca
pability to deliver daily requirements  on 
demand. While no-notice shippers will be able 
to take what they need on a daily basis, they 
will still be required to maintain an adequate 
gas supply, and balance pipeline receipts and 
deliveries on a monthly basis. 

To provide no-notice service, pipelines 
will have to balance the physical unbundling of 
the system, with tariff provisions and shipper 
cooperation. There are many ways pipelines 
may achieve this result: 

• Retaining control over a portion of storage 
capacity 

• Operational control orders (giving the 
pipeline the power to tell shippers where 
and when to inject gas into the system, un
der prescribed circumstances) 

• Improving communications and coopera
tion among producers, shippers and the 
pipelines 

• F1exible use of contract storage for system 
operations 

• Constructing new facilities (including 
SCADA systemsl9 at receipt and delivery 
points and new pipeline and storage fa
cilities) . 

Pipelines are also required to unbundle 
storage services, to the extent not needed to 
provide operational flexibility and no-notice 
transportation. This will reduce pipelines' con
trol over storage injections and withdrawals, 
while giving shippers a significant tool in man
aging their own gas supply. 

19 SCADA (supervisory control and data acquisi
tion) systems are electronic measurement and control 
equipment that allow the pipeline from a central location 
to monitor gas flow at specific points, and adjust that flow 
as circumstances require. 



Another significant feature of Order 636 is 
the capacity release program. Pipelines are re
quired to establish and maintain electronic bul
letin boards where firm shippers can post no
tices of surplus capacity. Once posted, any 
willing replacement shipper may bid for the of
fered capacity. The highest bidder will sign a 
contract with the pipeline, and become a ship
per in its own right . The releasing shipper will 
receive a credit on its monthly bill once service 
begins to the replacement shipper. Pipelines 
may also seek to market released capacity; in 
exchange for agreed upon compensation ( es
sentially a c ap acity marketing fe e) . The 
pipeline is allowed, but not required, to perma
nently release the original shipper from all obli
gations under the prior contract. 

The release program should free up some 
unneeded capacity for use by new shippers. 
Also, the release program would allow a releas
ing shipper to offer capacity subject to certain 
conditions. These conditions may include a re
version trigger (during cold weather) , other 
specific recall rights, or seasonal limitations , 
among other options. 

Specific Challenges of Unbundled 
Operations 

With increased opportunities come in
creased responsibilities. Those who wish to 
enter the competitive marketplace find that 
they must take on significant new responsibili
ties formerly provided by the pipeline. These 
responsibilities include: supply planning and 
aggregation; communication and coordination; 
storage management ; flow monitoring; contin
gency planning; and balancing receipts into 
and deliveries from the pipeline system. 

Supply aggregation will no longer be the 
sole responsibility of the pipeline . In most 
cases, an individual shipper's portfolio will be 
significantly smaller than that previously main
tained by the pipeline . 

Communication among producers, aggre
gators, pipelines, and consumers is an essential 
element of the transportation service. Shippers 
will have to communicate with suppliers and 
pipelines so that gas flow matches demand. 

Shippers will also have to balance their 
own supplies going into and coming out of 
the pipeline. Because there are many ship-

pers ,  and b e c ause the shippers-not the 
pipeline-control gas supplies, b alancing is 
an essential requirement of  transportation 
service .  Beyond a minimal level ,  one ship
per's imbalance will directly affect other ship
pers' service . 

Pipelines have begun to offer new innova
tive services to meet different shippers'  re
quirements. These services include off-peak 
firm transportation, open-access storage, mar
ket-priced gas sales, and others .  Pipelines 
must balance the operational requirements of 
these services. Shippers must make choices of 
which service, or combination of services, best 
meets their needs. 

SUMMARY 

Since 1 985 , with Order 436, and continu
ing today; with Order 636, the interstate natural 
gas industry has undergone signific ant 
changes in market structure. The industry is 
no longer locked into the rigid commercial re
lationships of the p ast . Competition among 
natural gas sellers has expanded, as has com
petition among pipelines. 

The early expansion of the industry was 
supported initially by regulation providing for 
stable prices,  assurance of adequate supplies 
to justify the large capital investment, and the 
recovery of costs associated with these capital 
investments. In general, federal regulations 
provided extensive direction and oversight of 
the natural gas industry. With the development 
of a mature and integrated pipeline system and 
competitive markets at both the wellhead and 
end-use sectors ,  the need for more market 
flexibility has been rec ognized and imple
mented in the recent industry restructuring or
ders issued by the FERC. 

In summary; the major regulatory changes 
that have taken place since the early 1 980s 
have allowed: 

• Pipeline companies to unbundle services, 
setting rates for sales, transportation, and 
storage s ep arately, thus allowing cus
tomers to select the services they want 
from a slate of options. 

• Pipeline companies to vary rates in order 
to retain price-sensitive customers and 
thus maintain load. 
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• Pipeline capacity to be available to all 
shippers on a nondiscriminatory basis , 
greatly increasing the number of partici
pants in the market and the transaction 
paths available. 

• Development of a secondary market for 
pipeline capacity through "release pro
grams" leading to fuller utilization of ca
pacity. 

A large proportion of pipeline companies' 
traditional customers have changed their ser
vice from firm sales to firm transportation, shift
ing the role of the pipeline company from one 
of a broker of natural gas to that of a trans
porter. 

The increasing regulatory flexibility al
lowed under the recent FERC orders provides 
substantial opportunities for participants in the 

34 

natural gas market. While the structure ap
pears to be increasing the efficiency of price 
signals, the costs of this transition have been 
significant. The most visible costs are the $9 
billion of take-or-pay settlements. Pass-through 
of these costs ,  which were incurred in the 
1 980s, will continue well into the 1 990s. 

With these opportunities come increased 
risks and responsibilities. While the federal 
regulatory policies are being developed to 
permit the market to act in those areas where 
"workable competition" can be demonstrated, 
legislation remains in effect that requires "just 
and reasonable" rates .and nondiscriminatory 
access. The debate will continue as to the best 
ways to compensate the industry for innovation 
and efficiency in service and yet fulfill the obli
gations required under the provisions of the 
Natural Gas Act. 



Each day natural gas is produced, trans
ported, distributed, and consumed in millions 
of homes, offices, and factories. Over 1 9 .2 tril-

lion cubic feet (TCF) of natural gas was con
sumed in 1 99 1-an average of nearly 53 billion 
cubic feet per day (BCF/D) . Because natural 
gas is used extensively to heat homes and 
businesses during cold weather periods, actual 
consumption on a very cold day may be con
siderably higher. Natural gas delivery facilities 
are designed to accommodate the maximum 
amount that may be required to meet peak-day 
demands. 

An extensive natural gas delivery system 
has grown over the last 60 years to meet these 
demands. Individual natural gas wells are con
nected to gathering systems, which aggregate 
and deliver it to an extensive network of in
trastate and interstate pipelines. The pipelines 
transport the gas at high pressures across of
ten long distances and redeliver the gas to lo
cal distribution comp anies and large end 
users. 

This chapter focuses primarily on the in
terstate pipeline network and extensive stor
age facilities developed as a supplement to 
wellhead supplies to meet peak-period de
mands. The National Petroleum Council has 
performed an extensive review of the capabil
ity of the transmission and storage network. 
The key findings resulting from this review are 
summarized in the shaded box to the left . 
Each of these findings is addressed in the fol
lowing sections of this chapter. This material 
will provide a point of departure for the dis
cussion of issues and recommendations else
where in this volume. 
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The interstate pipeline network currently 
totals nearly 280,000 miles of pipe. More than 
370 underground storage facilities provide a 
valuable supplement to the pipeline network. 
Together, investment in these facilities exceeds 
$50 billion (balance at the end of 1 99 1 ) . 1 The 
interstate pipeline network provides service to 
all 48 of the contiguous United States. This al
lows for continuous reliable service to over 54 
million residential and small commercial cus
tomers.2 

The existing system provides a valuable 
infrastructure capable of supporting continued 
economic expansion of natural gas markets. 
Replacing this system today. in current dollars, 
would cost significantly more than the $50 bil
lion invested. Further, a substantial portion of 
this investment has already been depreciated, 
leaving a net book investment less than half of 
the original cost of construction . Existing 
pipeline facilities are expected to remain in 
service well into the next century. 

This section examines the capabilities of 
the existing transmission and storage network. 
First, interstate pipeline capacity and regional 
storage capabilities are summarized. Second, 
this information is examined, along with addi
tional information on regional production, con
sumption, peak shaving, and imports, to derive 
estimates of national peak-day and annual de
livery capabilities.  Finally, these capabilities 
are compared to estimates of current consump
tion to determine the ability of the existing sys
tem to support market growth. 

1 Source: Federal Energy Regulatory Commission 
Form 2, Major Pipelines. 1991 . 

2 American Gas Association, Gas Facts 1 991 , Ar
lington, Vli'ginia (1991) ,  p. 97 . 
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Capability of the Existing System 

The existing pipeline and storage network 
has evolved over more than 60 years. From its 
inception, the pipeline industry has designed 
and constructed facilities adequate to meet 
firm contractual commitments. However, as 
they evolved, pipeline operations and capacity 
assessments have become more complex. 

The NPC studied the capabilities of the 
existing interstate pipeline and storage net
work. The current inter-regional capacity of 37 
interstate pipelines was examined using 1 989 
as a base year.3 Figure 2- 1 illustrates the re
gions used in this study. The capacity of each 
of these pipelines was determined where they 
crossed the boundaries of each region. Also, 
the capacity of the existing underground stor
age fields within each region was compiled. 
Additional information was collected  for 
pipeline capacity additions through 1 9 9 1 ;  
planned additions for 1 992 through 1 994 were 
examined as well. Included in these data are 
figures for projects that have been approved by 
the Federal Energy Regulatory Commission 
(PERC) , but have not yet been constructed. 
Detailed data on the Existing System Study is 
found in Appendix C. 

The pipeline data were initially compiled 
from PERC records.4 Copies of the draft data 
were then circulated among members of the 
Transmission and Storage Task Group for re
view. The storage data was compiled from 
PERC records and from the American Gas As
sociation storage database. In addition, Inter
state Natural Gas Association of America sent 
a survey of the draft pipeline and storage data 
to member pipelines for review and confrrma
tion. The Task Group members also solicited 
confirmation of storage figures from intrastate 
operators. 

A summary of the results of this study is 
shown in Table 2- 1 for 1 99 1 .  The Southwest 
Central and North Central regions produce 
most of the domestic natural gas supplies for 

3 Use of 1 989 as a base year was requir.ed to be 
consistent with the high and low reference case demand 
and supply modeling efforts. This also provides a point 
of departure from the last NPC capacity analysis in 1988. 

4 These records included Exhibits G, G-1, and G-ll 
from applications before the FERC, supplemental flow in
formation filed in these applications, and Form 567 annual 
tlow diagrams. 
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Figure 2-1 .  NPC Capacity Study Regions. 

TABLE 2-1 

EXISTING SYSTEM AT A GLANCE-1 991 
(Bil lion Cubic Feet per Day) 

Storage 
Pi�eline Ca�acit¥ Withdrawal 

In Out Net Capabil ity 
Consuming Regions 

New England 2.3 0.0 2.3 0.0 
New York/New Jersey 8.9 2.1  6.8 1 .0 
Mid-Atlantic 9.2 9.2 0.0 1 1 .3 
South Atlantic 1 9.5 1 4.5 5.0 3.4 
Midwest 21 .6 7. 1 1 4.5 1 7.8  
Central 1 1 .8 7.8 4.0 2.7 
Pacific Northwest 2.7 1 .5 1.2 0.5 
South Pacific 5.6 0.0 5.6 5. 1 

Supply Regions 

SW Central 2.3 34.3 (32.0) 1 0. 1  
North Central 2.8 3.8 (1 .0) 1 .9 

Total 

2.3 
7.8 

1 1 .3 
8.4 

37.3 
6.7 
1 .7 

1 0.7 

(21 .9) 
0.9 
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the U.S. The remaining eight regions are net 
consuming regions. Although not shown sepa
rately in Table 2.:. 1 ,  5 .4  BCF/D of capacity is 
available to deliver Canadian imports ; 4 . 2  
BCF/D of this capacity is delivered directly to 
the eight primary consuming regions. Finally, a 
little under 0.3 BCF/D is available in New Eng
land from the Everett , Massachusetts, LNG im
port terminal (this amount is included in the 2.3 
BCF/D of pipeline capacity into the region 
shown in Table 2-1 ) .  

It is also interesting to  note that the Mid
Atlantic region shows a balance of pipeline ca
pacity on a peak-day basis. This is due pri
marily to the extensive storage fields located in 
the region. (The Mid-Atlantic region also ac
counts for a significant portion of Appalachian 
production.) Mid-Atlantic storage provides ser
vice for a significant portion of the Eastern 
Seaboard regions; storage gas is transported to 
both the New York/New Jersey and New Eng
land regions and delivered by backhauls to the 
South Atlantic region. On an annual basis, the 
Mid-Atlantic region receives the vast majority 
of its supplies from other regions. 

Estimated U.S. Peak-Day and 
.Annual Delivery Capability 

An estimate of U.S. capability to deliver 
gas was developed using the survey of exist
ing system capability and an analysis of histor
ical peak-day consumption trends. This peak
day capability in 1 99 1  is estimated to be the 
sum of: 

• The gas consumed in the major supply re
gions (Southwest Central and North Cen
tral)-estimated at 27 .7 BCF/D. 

• The capacity leaving the supply regions
estimated at 35 .7 BCF/D. 

• Net imports into the United States-esti
mated at 4 .2  BCF/D. 

• Consuming region production-estimated 
at 7 .0 BCF/D. 

• Consuming region storage-estimated at 
4 1 .7 BCF/D. 

5 Deliveries by backhaul are effected by deliver
ing other upstream supplies, in this case primarily from 
the Gulf Coast, to South Atlantic customers, which are 
later replaced further downstream with withdrawals from 
storage. 
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• Consuming region liquefied natural gas 
and peak shavingS-estimated at 3 . 3  
BCF/D. 

The result of this analysis equates to an esti
mated peak-day capability of 1 1 9 .6 BCF/D for 
1 99 1 .  Although not an exact method of deter
mining capability, it does provide a consistent 
representative approximation. 

The NPC has found this methodology use
ful in discussing aggregate U.S. capability to 
deliver natural gas; this methodology does not 
measure the system's ability to deliver gas to 
specific locations or to deliver gas within spe
cific regions. 

An annual capability estimate for 1 99 1  
was derived in a similar manner. When esti
mating annual capability, it was assumed that 
storage and peak-shaving capacity does not 
contribute to annual capabilities and that the 
pipeline capacity was available at a 95 percent 
annual utilization to account for maintenance 
and other factors causing downtime. The an
nual capability estimate is the sum of: 

• The gas consumed in the major supply re
gions (Southwest Central and North Cen
tral)-estimated at 7 .5  TCF per year . 

• The capacity leaving the supply regions
estimated at 1 2 .3 TCF per ye_ar. 

• Net imports into the United States-esti
mated at 1 .5 TCF per year. 

• LNG import capacity (0. 1 TCF per year) 
and regional production (2 . 6  TCF per 
year)-estimated at 2 .  7 TCF per year. 

The result of this analysis equates to an esti
mated annual capacity of 24.0 TCF for 1 99 1 .  

The following diagram, Figure 2-2 , sup
ports this analysis of the estimated U.S. peak
day and annual delivery capability. 

As a benchmark, similar capability esti
mates were performed for the year 1 988 utiliz
ing the results from the 1 989 NPC report enti
tled Pe troleum Storage & Transporta tion . 

6 Based on historical usage patterns, only about 3 
BCF/D of peak-shaving capacity is used to meet peak
day demands. However, recent estimates of peak-shav
ing capacity total nearly 13  BCF/D. For the most part, 
peak-shaving facilities are used to meet peak-hour de
mands during extreme design cold weather conditions 
and to provide a back-up supply during stressful condi
tions. 



Capacity Leavillg 

Figure 2-2. 199 1  Estimated U.S. Capability to Deliver Natural Gas 
(Based on Reference Case 1). • 

1991 Estimated 
Deliverv Caoability 

Peak Day = 119.6 BCF/D 
Annual = 24.0 TCF 

•Note: Excludes deliveries from SW Cenzral and N. Cenlral RegiOIIS 

Calculation 
Peak Day 

(BCF/D) 
LeaviDg/CoDSUJPed in Maior Supply Regions 
Capacity Leaving SW Central Region (1) 
Capacity Leaving N. Central Region (1) 
Gas Consumed in SW Central Region 
Gas Consumed in N. Central Region 

MJUor Supply Regio/ 
35.7 BCFID 

Major Supply Regions . h 
Net SW Central / N. Central Capacity 

Canadian Imoorts 
Capacity from All of Canada (1) 
Less Can�ian import to N. Central 
Less Re-exports to Canada (1) 

33.0 
2.7 

23.3 
4.4 

63.4 

6.4 
(1 .2) 
!1:.Ql 

Gas Consumed in 
Mlijor Supply Regions 

27.7 BCFID 

Net Canadian Imports 
Demand Region Deliverabilitv 
Total U. S.  Storage Withdrawal 
Less SW Central and N. Central 

Net U. S. Storage (2) 
U. S .  Production (3) 
Peak Shaving (3) 
LNG (3) 

Grand Total 

4.2 

53 .7 
(12.0) 
41 .7 

7.0 
3.0 
0.3 

1 19.6 

A!Y!u! 
(TCF) 

1 1 .4 
0.9 
6.6 
0.9 

19.8 

2.2 
(0.4) 
(0.3) 
1 .5 

0.0 
0.0 
0.0 
2.6 
0.0 
0. 1 

24.0 
(1) Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution froin storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



TABLE 2-2 

COMPARISON OF ESTIMATED CAPABILITY, 1 988 AND 1 991 

Peak Day (BCF/D) 
Annual (TCF/D) 

1 988 Estimated 
Capabil ity 

(1 989 NPC Study) 
1 1 4. 1  
2 1 .2 

However, the demand regions and assumptions 
used in the 1 989 NPC study are not the same 
as those used in this analysis. 7 The 1 988 capa
bility summary was performed only as a check 
to compare a past analysis with future projec
tions. The results of this comparison, shown in 
Table 2-2 , indicate that the 1 99 1  estimated ca
pacities are in line with the 1 988 capacity. 

Ability of System to Support Growth 

The previous analysis estimates U.S. peak
day delivery capability to be 1 1 9 . 6  BCF/D. 
This compares to the NPC estimate of actual 
peak-day firm consumption requirements of 
1 02 BCF/D (see Appendix F. page F-3) . The 
estimated U.S. annual delivery capability of 
24 .0 TCF per year compares to actual 1 99 1  U.S. 
consumption of 1 9 .2 TCF. 

Generally, the additional peak-day deliv
ery capability of nearly 1 8  BCF/D is primarily 
attributed to storage and peaking facilities be
ing used at lower than design levels (about 1 2  
BCF/D in supply regions and 6 BCF/D in market 
regions) . This is due to common industry use 
of these facilities to provide redundancy, relia
bility; and back-up in case of freeze-offs and 
other force majeure events. The NPC con
cludes that additional peak-day growth could 
be currently supported in supply regions and 
in selected market regions where there is avail
able capacity. The additional annual delivery 
capability of nearly 5 TCF is primarily available 
near supply regions and during off-peak peri
ods in market regions. 

As described above, the ability of the sys
tem to move additional volumes is also region
ally specific. Shifts in market and production 
patterns since the 1 970s have resulted in the 

7 For this reason, a capacity diagram and detailed 
discussion of the 1988 year is not provided. 
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1 991 Estimated 
Capabil ity 

1 1 9.6 
24.0 

Difference 
5.5 
2.8 

continued expansion of the interstate eystem 
and the construction of new storage facilities. 
Extensive interconnects between pipelines 
have been placed in service as well, providing 
substantial flexibility and redundancy in the in
terstate transmission system. Operationally; the 
current system is designed to address a very 
different market regionally than was serviced in 
the early 1 970s. 

While consumption has declined in most 
regions of the country; some areas have shown 
substantial increases. These include the North
east states, Florida, and California. The needs 
of the natural gas. consumers are increasingly 
being met by supplies from the North Central 
(Rocky Mountain) Region and by imported 
supplies from Canada. Although the Southwest 
Central area remains both the largest producer 
and consumer of natural gas, substantial reduc
tions in both aspects of the market have oc
curred since the peak in the early 1 970s. Con
sumption in this region has declined by 1 TCF 
( 1 4  percent) since the 1 970 level of 7 .2 TCF. 
Production has declined by about 5 TCF and is 
currently about 80 percent of the 1 970 level. 

With these changing p atterns , some 
pipeline capacity is underutilized. 8 In 1 99 1 :  

• Significant additional volumes could be 
moved into some market areas during off
peak periods. The Midwest has the ca
pacity to receive nearly 20 BCF/D from 
domestic sources. This capacity was used 
at a rate of about 66 percent during 1 99 1 .  
The Central region with a capacity of 1 2  
BCF/D was utilized at a rate of about 40 
percent during this period. 

• The Southwest region with an export ca
pacity of 34 BCF/D and an average utiliza-

8 See Average Day 1991 model resuhs, Appendix F. 



tion rate of 66 percent had the greatest ca
pability to export gas to other regions. 

During 1 99 1 ,  the capability of the system to 
move additional volumes of natural gas into the 
West was limited with effectively full utilization 
of the pipeline capacity on a year-round basis 
into the Southern Pacific region and 84 percent 
utilization into the Northwest .  However, two 
new projects-Kern River and Mojave-in
creased pipeline capacity into California in 
early 1 992 by 1 . 1 BCF/D. A third project , spon
sored by Pacific Gas Transmission Company; is 
scheduled to add over 0 .8 BCF/D of additional 
pipeline capacity from Canada in late 1 993 .  
The potential need for new facility construction 
is discussed in the next section. 

Finally; it is important to note that new reg
ulatory policies may create a nationwide sec
ondary capacity market by late 1 993 .  The 
FERC Order 636  provides that interstate 
pipelines offer capacity rele ase programs. 
These programs will allow those who have firm 
contractual capacity rights to release those 
rights to others. These programs offer the po
tential to increase pipeline utilization by creat
ing a more efficient market for pipeline capac
ity and provide the market with a flexible tool 
supporting market expansion. 

Based on this analysis and discussion, 
the NPC believes the U.S. transmission and 
storage system is currently well-positioned 
to support a growing U.S. natural gas indus
try. To the extent that the existing system 
needs to adapt to changing supply patterns 
and specific new markets ,  the industry will 
need to construct the facilities necessary to 
serve customer needs on an economic, effi
cient , and reliable basis. 

The market for natural gas is projected to 
grow substantially over the next 20 years. Un
der the cases analyzed for this study; natural 
gas consumption in 20 1 0 will range from 2 1  to 

24 TCF, an increase of 8 to 26  percent from the 
1 9 9 1  level of 1 9 . 2  TCF. New transmission and 
storage facilities will be required to support 
this growing market. 

Critical aspects of this growth relate to the 
location of the expanding market areas and 
supply sources and the type of service re
quired by the consumers. These factors influ
ence the balance between additional pipeline 
capacity; development of underground storage, 
and peak-shaving facilities. The principal re
quirement of the transmission system is that it 
be capable of reliably meeting the peak-day 
demand of its customers who have contracts for 
firm service. To meet this requirement, facili
ties developed by the industry are a combina
tion of transmission lines to bring the gas to the 
market areas and of storage closer to market 
areas to meet surges in demand. 

Using Reference Cases 1 and 2 ,  the analy-
sis presented in this chapter : 

_ _  

• Evaluates the expansion of the transmis
sion and storage capacity needed to meet 
the demand and supply particular to the 
assumptions of these cases 

• Estimates the capital costs associated with 
these expansions. 

The key results of this capacity analysis are: 

• Natural gas consumption on the peak day 
is expected to incre ase significantly
ranging from 8 to 23 percent over 1 99 1  
levels by 20 1 0 .  The growth is due to an 
increase in frrm load requirements includ
ing growth in the electric generation 
(combined-cycle) and cogeneration mar
kets for natural gas. 

• A significant shift in regional supply and 
consumption p atterns will affect future 
transmission and load balancing require
ments by 20 10 .  This is due to a projected 
23 percent decline in production from the 
Southwest Central region and the increas
ing supplies from relatively new supply 
sources such as from the North Central re
gion and Canada. 

• The industry will require additional trans
mission and storage capabilities for use in 
the post-2000 period. Storage capabili
ties need to expand by approximately 1 . 1  
BCF/D. The capability to move gas from 
the North Central Regio n ,  and from 
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Canada to neighboring regions will more 
than double by 20 1 0. Additional expan
sions will be required in the Northeast and 
into the California region. 

• Aggregate throughput capacity under Ref
erence Case 1 is projected to increase 30 
percent by 20 1 0 , growing from 24 TCF 
per year in 1 99 1  to approximately 30 TCF 
in 20 10 .  

• Between 1 992  and 20 1 0, investments of 
between $6 billion and $ 1 6  billion dollars 
will be necessary to expand existing 
pipeline and storage facilities to satisfy 
market requirements in Reference Case 2 
and Reference Case 1 ,  respectively. 

• The $6 to $ 1 6  billion of estimated total ca
pacity expansion would average approxi
mately $0 .3  to $0 . 9  billion if expended 
evenly over the study time frame. The 
Transmission and Storage Task Group con
ducted a survey of pipeline companies to 
estimate future maintenance and replace
ment expenditures, which resulted in an 
estimate of $ 1 .7  billion per year. There
fore, the total levelized industry expendi
tures are estimated to be $2.0 to $2.6 bil
lion per ye ar. This levelized estimate 
approximates the average total industry 
expenditures from 1 970 to 1 990 of $2.4 bil
lion per year ( 1 99 1 $) and should not be a 
major constraint to future industry growth. 

The focus of the capacity analysis is on the abil
ity of the interstate network to move gas on an 
interregional (i.e. , long-haul) basis and to ac
commodate seasonal load variations through 
the use of storage facilities. Because the sup
ply and demand data were aggregated on a re
gional basis, this analysis does not identify spe
cific intraregional bottlenecks , nor does it 
evaluate specific pipeline expansion projects. 

The next section briefly describes the 
methodology used to assess future capacity re
quirements. Subsequent sections present fu
ture trends in peak-day loads, future capacity, 
and investment requirements in additional stor
age and transmission facilities. 

Analytical .Approach to .Asse�sing 
Capacity Expansion Requirements 

42 

The analysis consisted of three steps: 

1 .  Estimate supply and consumption levels 
through 20 1 0  for the peak and average 

January day based on Reference Cases 1 
and 2 .  

2 .  Assess the adequacy o f  the inter-regional 
system to satisfy the future load require
ments. 

3. Identify future capacity expansion require
ments and the associated capital costs of 
those expansions. 

The task group approached the study of capac
ity expansions by examining the peak-day re
quirements implicit in the Reference Case an
nual projections. The reasons for addressing 
the capacity requirements at this level were 
twofold. First, as noted earlier, the transmission 
and storage system is designed to meet the 
firm pe ak-day requirements of customers.  
Second, this approach allowed the evaluation of 
the seasonal aspects of the demand and the 
role of storage in meeting the seasonal demand 
variation. The role of storage in meeting de
mand is not normally considered in annual pro
jections of market equilibrium. 

The focus of the study was on January
average-day and peak-day market require
ments under "normal"  weather conditions. 
January-average-day and peak-day require
ments were analyzed at five-year intervals to 
understand the timing of the facility expan
sions. 

Estimat e s  o f  existing c ap acity (de
scribed in the previous section) as well as sup
ply and demand estimates for the peak Jan
uary day were developed from the annual 
projections in Reference Cases 1 and 2 .  A 
simple network model was used to examine 
the feasibility of satisfying the market require
ments. Pipeline and/or storage capacity was 
added as necessary. If demand within a re
gion exceeded transmission capacity to the re
gion (given the slate of supplies available) , 
then additional capacity was added to move 
existing supplies. If additional supplies were 
needed to satisfy the market , storage and/or 
peak-shaving capabilities were added as nec
essary. 

The criteria used to add capacity and the 
profile of daily supply and consumption bal
ances are presented in Appendix D. The key 
supply and demand assumptions for the peak 
and average January day are presented in 
Table 2-3. 



TABLE 2·3 

SUMMARY OF ASSUMPTIONS USED IN PEAK-DAY ANALYSIS 

Average January Day Peak Day 

Demand 

Residential 1 000k firm 1 00o/o firm 
Commercial 1 00o/o firm 1 00o/o firm 
Industrial Cogeneration is 1 OOo/o firm Cogeneration is 1 OOo/o firm 
Electric Utility Combined-cycle is 1 OOo/o firm Minimum firm load; Combined -

cycle uses alternative fuel 
capabi lity 

Supply 

Production Maximum daily productive Maximum daily productive 
capability derated by 2.5o/o in all capability derated by 
regions 6.5o/o for Southwest Central, 

4.0o/o for Central, and 2.5o/o in 
the remaining regions 

Imports Through 1 992 , planned import Same as for January average 
capacities are assumed. day 
Thereafter, the larger of the 
model flows or in-place capacity. 

LNG Through 1 992, 840 MMCF/D Through 1 992, 980 MMCF/D 
capacity. 1 993 through 201 0, capacity. 1 993 through 201 0, 
915 MMCF/D capacity 1 ,060 MMCF/D capacity 

Undergrou nd 1 991 deliverability of 23 BCF/D. 1 99 1  deliverability of 54 BCF/D. 
Storage Capacity is added throughout Capacity added on the 

the forecast horizon as needed. average January day is 
available. 

Peak Shaving Not available on average January 3.0 BCF/D is available from 
day 

Existing pipeline capacity between re
gions and regional storage cap acities are 
based on the estimates provided in the previ
ous section. 

Based on a study of AGA data, the nation 
has approximately 1 2 .7 BCF/D of peak-shaving 
capability located throughout the market re
gions. Of the 1 2 . 7  BCF/D available, historically 
less than 3 BCF/D is utilized. Peak-shaving fa
cilities are opera,ted primarily by the distribu
tors located within the market regions. A por
tion of these facilities were developed during 
periods of greater demand. The recent gas 
surplus situation of the 1 980s and energy con
servation action has reduced the reliance on 
these facilities. Many of the distributors rely on 
peak-shaving units to handle hourly fluctua
tions during peak situations, not as a replace
ment firm gas supply/transport from the inter-

existing facilities throughout 
forecast horizon 

states. For these reasons, the availability of 
peak shaving was limited to 3 BCF/D on a peak 
day and is assumed to have a negligible contri
bution to the annual capability. 

One supply source that is utilized for the 
day-to-day operation of the nation's pipeline 
system and is inherent to each pipeline is line 
pack. Line pack within a pipeline fluctuates 
constantly to react to demand changes over 
short periods of time. Any withdrawals from 
line pack to support market swings must be re
plenished to maintain system integrity: Typi
cally, a true peak day is preceded by 2 or 3 
days of sustained colder than normal weather, 
which in effect would have depleted any avail
able line pack. Therefore, for purposes of the 
NPC capacity analysis, line pack is assumed to 
be zero on the peak day: 
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The capital costs associated with the addi
tional capacity required through 20 1 0  were also 
estimated. Pipeline and storage operations are 
very capital intensive. The investment costs as
sociated with the unplanned capacity additions 
(both pipeline and storage) are estimated based 
on recent FERC certificate filings. These were 
developed using the investment cost assump
tions provided in Table 2-4 and further sup
ported in Appendix E. The focus of the detailed 
capital cost analysis was on Reference Case 1 
because it includes a higher load growth and 
more extensive facilities than Reference Case 2 .  

Simplifying assumptions were made in 
this analysis . While the resulting estimates 
therefore are subject to some uncertainty; the 
results provide a useful tool to evaluate the abil
ity of the transmission and storage system to 
meet future requirements. 

Future Trends in Peak-Day Loads 

In Reference Case 1 ,  total natural gas con
sumption is expected to reach 22 TCF before 

the turn of the century; matching the peak 1 972 
level, and is expected to fUrther increase to 
over 24 TCF by 201 0  (Table 2-5) . In contrast, 
consumption in Reference Case 2 will reach 
less than 2 1  TCF by 20 1 0. In both cases, much 
of the projected growth is in the electric gener
ation and cogeneration uses of natural gas. 

Sources of supply are similarly forecast to 
vary significantly by 20 10 .  Canadian imports 
are expected to increase substantially over the 
forecast period. By 20 10 ,  production from the 
North Central Region is expected to double the 
199 l level (9 percent of domestic production in 
1 99 1 )  by 201 0 and represent 20 percent of do
mestic production in that year. Annual trans
mission patterns will shift to accommodate the 
regional variations in supply and consumption. 

The change in annual supply and con
sumption levels also affects the seasonal load 
requirements. However, there is not necessar
ily a one-to-one correspondence. That is, de
pending on the type of service required, a 1 0  
percent increase in annual consumption may 

TABLE 2-4 
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SUMMARY OF ASSUMPTIONS 
UNDERLYING CAPITAL EXPEN DITURE ESTIMATES 

Type of System 

Transmission Investments 
($ per MCF/D per mile) 

Unit Rate 

Mature Pipeline Systems: Expansion of existing U.S. pipelines consisting $1 .40 
of multiple loop l ine systems with compression 

Immature Pipeline Systems: Expansion of existing U.S. single line $1 .25 
systems that have the ability to be incrementally expanded through the 
addition of compression at existing or new stations prior to requiring 
loop (ex. Iroquois, Northern Border) 

Incremental Pipeline Systems: Construction of new U.S. transmission $1 .85 
pipelines extending into existing market areas 

Canadian Transmission Systems: Expansion of the transmission $2.90 
pipelines that are downstream of the major Canadian production areas 
(ex. Foothills in northern Alberta, Trans-Alaska Gas System, Trans-
Alaska Pipeline System) 

Storage Investment 

Cost per thousand cubic feet of working gas $4.00 

Peak-Shaving Investment 

Cost per thousand cubic feet of deliverabil ity $400.00 



TABLE 2-5 

SUMMARY OF ANNUAL CONSUMPTION AND PEAK-DAY REQUIREMENTS 
NPC REFERENCE CASE8-1 991 AND 201 0 

Annual Consumption (Bil l ion Cubic Feet) 
Reference Reference 

History Case 1 Case 2 
Sector 1 991 201 0 201 0 
Residential 4,563 4,777 4,534 
Commercial 2,763 3,400 3,050 
I ndustrial 7, 1 69 8,649 5,905 
Electric Uti lity 2,821 5 , 1 98 4,792 

Total End Use 1 7,31 6 22,024 1 8,281 
Fuel/Exports 1 ,974 2,236 2,431 

Total 1 9,290 24,260 20,71 2 

Peak-Day Consumption (Bill ion Cubic Feet per Day) 

History 
Sector 1 991 
Residential 50.9 
Commercial 25.3 
I ndustrial 1 3.8 
Electric Uti l ity 2.5 

Total End Use 92.5 
Fuel/Exports 9.6 

Total 1 02.1 

affect the peak day more or less than 1 0 per
cent , depending on the characteristics (sea
sonal variation and type of service, either firm 
or interruptible) of the incremental load. For 
example, over the last 20 years, peak-day con
sumption in the United States has remained rel
atively constant at the same time that annual 
consumption has declined from the peak level 
of 22 TCF in 1 972 .

9 A significant portion of the 
decline since 1 972  has been in reductions in 
industrial and electric generation loads that are 
not weather sensitive. 

Average January day natural gas con
sumption by 20 1 0 in Reference Case 1 is pro
jected to increase 34 percent above 1 99 1  lev
els. This growth is led by increases in firm 

9 National Petroleum Council, Petroleum Storage & 
Transportation, Volume III: Natural Gas Transportation, 
April l989. 

Reference Reference 
Case 1 Case 2 
201 0 201 0 
59.6 53.4 
31.2 28.0 
18.3 13.0 

2.8 2.7 

1 1 1 .9 97.1  
1 4. 1  1 3.6 

1 26.0 1 1 0.7 

load (35 percent versus 29  percent for inter
ruptible load) resulting from expanding re
gional markets for natural gas (Figure 2-3) . 
This analysis assumes that new electric utility 
combined-cycle facilities will use natural gas 
on an average January day and alternative fuel 
capability on a peak day. 

The supply outlook,  under Reference 
Case 1 ,  for the average January day is also ex
pected to change between 1 99 1  and 20 10 ,  in 
terms of composition and regional mix. First, 
domestic production in 20 1 0 is expected to 
represent 58 to 61  percent of U.S. supply; a re
duction from 1 99 1 .  Imports, including LNG, 
are expected to increase significantly by 20 1 0. 
Although in aggregate, domestic production is 
not projecte d  to  change significantly, this 
masks the marked shift in regional patterns 
embedded in the forecast . Both cases include 
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a significant increase in production from the 
North Central Region and a decrease in the 
Southwest Region. 

In Reference Case 1 , consumption is pro
jected to increase on the peak day; average 
January day; and average day (Figure 2-3) , and 
for each sector (Figure 2-4) . Assumptions un
der Case 2 result in less market growth for nat
ural gas, and the peak-day requirements in
cre ase only 8 percent above 1 9 9 1  levels , 
compared to an increase of 23 percent under 
Case 1 .  In this case , the peak-day load in
creases by 23 percent by 201 0, due to growth 
in firm load requirements across the sectors 
(Table 2-6) . This rate is less than that for the 
non-peak day; indicating an increased utiliza
tion during the off-peak period and a dampen
ing of the seasonal load profile. Approximately 
3 BCF of peak-shaving supplies were available 
for the peak-day-load balancing requirements 
(Table 2-7) . 

Future Capacity Requirements 

There are two major forces driving the 
reason for the timing and location of future ca
pacity requirements. Through 2000 , market 
demands are the impetus affecting future ca
pacity requirements. Access to Canadian sup
ply is of primary interest . This appears to be a 
continuation of the current demand-driven era. 
Beyond 2000, production from traditional sup
ply regions declines, and replacement produc
tionldeliverability develops in other regions. 
Future capacity requirements are largely sup
ply driven during the 2000 to 20 1 0  period. 
Based on the NPC Reference Case 1 ,  supply 
shifts from the Southwest Central to the North 
Central regions and capacity to disperse sup
ply aw� from the North Central Region to the 
neighboring market regions is required. Addi
tional access to imports from Canada continues 
during this period. During the 1 996-2000 pe
riod, capacity additions level off, indicating bal
ance between existing supply; increasing an
nual demand, and the efficient utilization of 
capacity in place. With the shift in supplies in 
the 200 1 -20 1 0  period, capacity additions in
crease significantly (Table 2-8) . On a regional 
basis, about 300 million cubic feet per day 
(MMCF/D) and 1 ,600 MMCF/D of additional ca
pacity are required to transport Canadian sup
ply into the United States, about 1 ,250 MMCF/D 
and 3,900 MMCF/D is required to transport gas 

from the North Central Regions, in the 200 1 -
2005 and 2006-20 1 0  periods, respectively. 

A summary of the additional pipeline ca
pacity required, by period, under the Refer
ence Case 1 , is provided in Figure 2-5 . Utiliz
ing the unit rate investment assumptions 
presented earlier, the future investment re
quired to support the facility expansions is ap
proximately $ 1 6  billion, under the Case 1 .  
Summarized in Table 2-9 is the investment re
quirement by region. Detailed estimates are 
included in Appendix E.  A similar analysis 
done for Reference Case 2 yielded an estimate 
of $6 billion (see Table 2- 1 0) .  

Future U.S. Capability to Transport 
Natural Gas 

Under NPC Reference Case 1 ,  the natural 
gas industry will experience an estimated in
crease in peak-day demand of 25 percent by 
the year 20 10 .  To meet this demand, substan
tial new transmission and storage capacity will 
be required. For comparison purposes the 
U.S. capability to transport natural gas in 2010 
was estimated utilizing the methodology pre
sented for 1 99 1  capability (see Figure 2-6) . 
Appendix F contains this summary for the 
other years analyzed. · 

The results from Case 1 and the Trans
mission and Storage Task Group peak-day 
analysis were used to determine the projected 
peak-day and annual capabilities. The results 
presented in Table 2- 1 1 relate specifically to 
the volumes and regional distribution of sup
ply and consumption contained in Reference 
Case 1 .  Other cases may provide different ca
pacity results. 

A detailed illustration of the results are 
presented in Figure 2-7 , for the peak day and 
Figure 2-8 , for the annual results. The graphs 
identify the major components that make up 
the capability · (top graph) and puts each com
ponent as a percent of capability to represent 
changes of each with respect to the other years 
(bottom graph) . The major components that 
are used to estimate capability are: ( 1 )  the gas 
consumed in the major supply regions (South
west Central and Central Regions) ; (2) the 
capacity leaving the supply regions; (3) net im
ports into the United States; and (4) the peak
day storage, LNG, regional production, and 
peak-shaving deliverability identified for the 
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TABLE 2-6 

SUMMARY OF REGIONAL PEAK-DAY REQUIREMENTS IN 1 991 AND 201 0 
FOR THE NPC REFERENCE CASES 

(Bil l ion Cubic Feet per Day) 

% Change % Change 
Region 1 991 2000 from 1 991 201 0 from 1 991 

Reference Case 1 
New England 2,891 3, 1 71 1 0% 3,61 6 25% 
New York/ 

New Jersey 8,01 2 9,007 1 2% 9,850 9% 
Mid-Atlantic 7,989 9, 1 80 1 5% 1 0, 1 1 0  27% 
South Atlantic 9, 1 74 1 0,925 1 9% 1 2, 1 92 33% 
MidweSt 28,480 33,821 1 9% 35,555 28% 
Southwest Central 23,325 25,604 1 0% 25,999 1 1 % 
Central 6,470 6,789 5% 7,1 99 1 1 % 
North Central 4,428 5,263 1 9% 6, 1 56 39% 
Pacific 9,238 1 0,457 1 3% 1 1 ,652 26% 
Northwest 2,065 2,345 1 4% 2,697 31 % 

Total 1 02,078 1 1 6,567 1 4% 1 26,030 23% 

Reference Case 2 
New England 2,891 3, 1 1 2  
New York/ 

New Jersey 8,01 2 8,765 
Mid-Atlantic 7,989 8,655 
South Atlantic 9, 1 74 9,870 
Midwest 28,480 31 ,690 
Southwest Central 23,325 22,668 
Central 6,470 6,240 
North Central 4,428 4,759 
Pacific 9,238 9,703 
Northwest 2,065 1 ,944 

Total 1 02,078 1 07,609 

remaining demand regions (excluding the 
Southwest Central and Central Regions) . 

Figures 2-7 and 2-8 indicate that the capa
bility growth identified above is primarily ac
complished through greater reliance on Cana
dian imports for both the peak-day and annual 
capabilities. The import growth is the result of 
the planned capacity additions of approxi
mately 1 .3 BCF/D in 1 992 plus projected future 
imports totaling 3.8 BCF/D estimated to be re
quired by 20 10 .  As imports increase, the ca
pacity leaving the major supply regions (South
west Central and Central Regions) stay 
relatively constant. On a percentage basis, im-
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7% 3,41 5 1 8% 

9% 9,238 1 5% 
8% 9,063 1 3% 
8% 1 0, 1 30 1 0% 

1 1 %  31 ,978 1 2% 
- 3% 23, 1 83 - 1 % 
- 4% 6,254 - 3% 

7% 5, 1 57 1 6% 
5% 1 0,238 1 1 % 

- 6% 2,031 - 2% 

5% 1 1 0,681 8% 

ports increase in market share from 6 percent 
in 1 99 1  to 1 0  percent by 201 0. 

Capability Comparison to 
Projected Demand 

The estimated peak-day demand for the 
referenced years are lower than the projected 
capacity estimates summarized in Table 2-1 2 . 

This analysis indicates that there will be 
additional peak-day capability in excess of firm 
peak-day requirements throughout the forecast 
horizon. In the near term, this additional capa
bility is principally the capability to supply ad-



TABLE 2·7 

SUMMARY OF ANNUAL AND PEAK-DAY SUPPLY IN 1 991 AND 201 0 
NPC REFERENCE CASES 

Annual Supply (Bil l ion Cubic Feet) 
Reference Reference 

Estimated Case 1 Case 2 
Source 1 991 201 0 201 0 
Production 1 7,41 6 20,485 1 7,289 
Imports 1 ,659 3,273 2,750 
LNG 1 91 480 597 
Underground 

Storage NA NA 
Peak Shaving NA NA NA 

Total 1 9,265 24,348 20,683 

Available Peak-Day Supply (Bill ion Cubic Feet per Day) 

Source 
Production 
Imports 
LNG 
Underground 

Storage 
Peak Shaving 

Total 

Estimated 
1 991 
55.6 

6.8 
1 .0 

53.7 
3.0 

1 20.0 

ditional gas from storage in the producing re
gions. The character of the additional capabil
ity changes over time. By 20 10 ,  the additional 
capability is anticipated to be principally un
derutilized pipeline capacity from the Gulf 
Coast region, where supply sources are antici-
pated to decline. · 

As the pipeline and storage industry de
velops to meet the changing conditions, addi
tional deliverability to use this underutilized 
pipeline capacity could be obtained in several 
ways. These include additional deliverability: 

• From supply sources, such as additional 
drilling programs. 

• From storage programs, such as horizon
tal drilling into existing fields, or the devel
opment of salt dome storage. Several salt 
dome storage fields are being developed 
to be placed in service over the next few 
years. 

Reference Reference 
Case 1 Case 2 
201 0 201 0 
56.0 47.7 
1 1 .9 1 1 . 1 

1 . 1 1 . 1 

54.5 
3.0 

1 26.4 

53.7 
3.0 

1 1 6.5 

If necessary, these options could be developed 
to utilize the additional capability in the later 
years of the forecast. 

Discussion of A.ggl'egate Capital 
Expenditul'es 

In order to support the projected natural 
gas supply and demand scenarios of the NPC 
Reference Cases, the NPC estimates that the in
dustry will require a range of expenditures be
tween $6 billion in Reference Case 2 and $ 16  
billion in Reference Case 1 for major capacity 
expansions, including storage and peaking fa
cilit ies .  The expenditures would range 
between $0 .3  and $0 .9  billion per year if ex
pended evenly over the 1 992-20 1 0  period. In 
order to estimate the expenditures required for 
annual additions to pipeline facilities for contin
uing operations, excluding major facility ex
pansions, the NPC conducted a survey of 27 in
terstate pipelines representing over 1 90 ,000 
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01 0 
TABLE 2-8 

PIPELINE CAPACITY REQUIREM ENTS TH ROUGH 201 0 
REFERENCE CASE 1 

(Mil l ion Cubic Feet Per Day) 

Incremental I ncremental 
Base Planned Forecasted 

Additions Additions 
From To 1 991 1 992 1 995 1 996-2000 2001 -2005 2006-201 0 

NY/NJ New England 2,001 343 0 0 267 1 81 
NY/NJ Mid-Atlantic 58 1 25 0 0 0 0 
Mid-Atlantic NY/NJ 8, 1 48 393 0 0 761 0 
Mid-Atlantic South Atlantic 24 0 0 0 0 0 
Mid-Atlantic Midwest 995 0 0 0 0 0 
South Atlantic Mid-Atlantic 4,601 0 0 0 0 0 
South Atlantic Midwest 9,905 1 1 2 0 0 0 0 
South Atlantic Southwest Central 34 0 0 0 0 0 
Midwest Mid-Atlantic 4,501 1 60 0 0 0 0 
Midwest Central 1 ,528 " 3 1 3  0 0 0 0 
Southwest Central South Atlantic 1 9,466 1 00 0 0 0 0 
Southwest Central Central 9, 1 92 0 0 0 0 0 
Southwest Central North Central 984 0 0 0 0 0 
Southwest Central South Pacific 4,31 9 746 0 0 0 0 
Central Midwest 7,252 21 0 0 0 0 
Central Southwest Central 1 60 0 0 0 0 0 
Central North Central 360 0 0 0 0 0 
North Central Midwest 1 ,363 3 1 3 0 0 464 1 ,452 
North Central Southwest Central 1 ,084 0 0 0 300 940 
North Central Central 1 ,040 0 0 0 288 901 
North Central South Pacific 0 700 0 0 1 94 607 
North Central Pacific Northwest 324 0 0 0 0 .  0 
Pacific Northwest North Central 259 0 0 0 0 0 
Pacific Northwest South Pacific 1 ,258 0 0 0 348 91 2 
Canada New England 32 0 0 0 0 0 
Canada NY/NJ 743 598 0 0 0 776 
Canada Midwest 2,085 4 1 8 64 0 1 1 5 1 37 
Canada North Central 1 ,225 255 300 698 0 401 
Canada Pacific Northwest 2,372 0 654 1 31 1 70 31 2 



TABLE 2-9 

PROJECTED INVESTMENT REQUIREMENTS 
NPC REFERENCE CASE 1 
(Mil l ions of 1 991 Dol lars) 

Planned Projected 
Transmission Route Investment Incremental Investment 

From To 1 992 1 993-1 995 1 996-2000 2001 -2005 2006-201 0 TOTAL 

Canada NY/NJ $31 0 $0 $0 $0 $309 $309 

NY/NJ New England $257 $0 $0 $64 $43 $1 07 

Mid-Atlantic NY/NJ $87 $0 $0 $303 $0 $303 

Canada M idwest $21 9 $64 $0 $1 1 4  $1 36 $31 4 

Canada North Central $46 $1 00 $233 $0 $1 34 $467 

North Central Midwest $56 $0 $0 $804 $2,364 $3, 1 68 

Southwest Central $0 $0 $0 $429 $1 ,344 $1 ,772 

Central $0 $0 $0 $286 $894 $1 , 1 80 

Pacific $853 $0 $0 $1 44 $451 $596 

Canada Pacific Northwest $0 $260 $52 $68 $1 24 $504 

Pacific Northwest Pacific $0 $0 $0 $442 $1 , 1 58 $1 ,600 

OTHER $1 , 1 91 

Total Trans. I nvestment $3,01 9 $424 $285 $2,653 $6,957 $1 0,31 9 

U.S. Storage Investment NA $0 $0 $0 $2,201 $2,201 

TOTAL U.S. I NVESTMENT $3,01 9 $424 $285 $2,653 $9, 1 58 $1 2,520 

GRAND TOTAL $1 5,539 

en 
-



(]] IX) 
TABLE 2-1 0 

PROJECTED INVESTMENT REQUIREMENTS 
NPC REFERENCE CASE 2 
(Mill ions of 1 991 Dollars) 

Planned Projected 
Transmission Route Investment Incremental Investment 

From To 1 992 1 993-1 995 1 996-2000 2001 -2005 2006-201 0  TOTAL 

Canada NY/NJ $31 0 $0 $0 $0 $0 $0 

NY/NJ New England $257 $0 $0 $40 $1 9 $59 

Mid-Atlantic NY/NJ $87 $0 $0 $91 $0 $91 

Canada Midwest $21 9  $65 $0 $0 $1 09 $1 74 

Canada North Central $46 $1 00 $233 $0 $1 00 $433 

North Central Midwest $56 $0 $0 $0 $742 $742 

Southwest Central $0 $0 $0 $0 $422 $422 

Central $0 $0 $0 $0 $281 $281 

Pacific $853 $0 $0 $0 $1 42 $1 42 

Canada Pacific Northwest $0 $290 $0 $0 $0 $290 

Pacific Northwest Pacific $0 $0 $0 $0 $436 $436 

OTHER $1 , 1 91 

Total Trans. Investment $3,01 9 $455 $233 $1 31 $2,251 $3,070 

U.S. Storage Investment NA $0 $0 $0 $0 $0 

TOTAL U.S. I NVESTMENT $3,01 9 $455 $233 $1 31 $2,251 $3,070 

GRAND TOTAL $6,089 
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Figure 2-5. Projected U.S. Capacity Additions - Reference Case 1 
· Additional Peak-Day Pipeline Capacity Requirements. 

miles of transmission pipeline. The survey re
sponses were adjusted to reflect total interstate 
and intrastate pipeline facilities and resulted in 
an estimated industry expenditure of $1 .7 bil
lion annually. Therefore , the total estimated 
transmission industry expenditures per year 
for facility additions would range between $2 .0 
billion in Reference Case 2 and $2 .6 billion in 
Reference Case 1 ( 1 99 1$) .  

These estimates were compared to histor
ical expenditures to determine if the level of 
expenditures would constitute a major con
straint to a growing U.S. natural gas market . 
Pursuant to American Gas Association's Gas 
Facts, construction expenditures for transmis
sion and underground storage facilities have 
averaged $2 .4  billion ( 1 99 1 $) per year from 
1 97 1  to 1 990. The above estimated range of 
expenditures for the period of the NPC study 
approximates this historical average, and there
fore , should not be a major constraint to a 
growing market . Background on the survey 
and historical expenditures is contained in Ap
pendix E. 

Summary 

The transmission and storage industry will 
continue to expand and develop facilities as re-

quired to meet customer needs. The estimated 
capital expenditures associated with new facil
ity construction and maintenance of the exist
ing system are in line with past experience and 
should not be a major constraint on the in
creased use of natural gas. This statement is 
not intended to suggest that these capital ex
penditure levels are to be taken for granted. In 
fact , the NPC believes that the industry should 
take actions to minimize these expenditures, 
consistent with providing economic, efficient, 
and reliable service. Discussion of this issue is 
included in Chapter Five. 

Continued improvement of the transmis
sion and storage system's ability to provide 
economic, efficient , and reliable service de
pends on a number of factors. Four areas im
portant to the industry's growth are new capac
ity additions , investment in improved 
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Figure 2-6. 20 10 Estimated U.S. Capability to Deliver Natural Gas 
(Based on Reference Case 1).  

Capacity Leaving 

2010 Estimated 

Delivery Capability 
Peak Day = 137.3 BCF/D 

Annual = 29.6 TCF 

Mlijor Supply Regio/ 
41.4 BCF/D 

h 
Major Supply Reaions 

Gas Consumed in 
Mlijor Supply Regions 

32.2 BCF/D 

•Note: Excluda deliveries ftrmt SW Cenlrtll and N. Cenlrtll RegiOIU 

Peak Day 
(BCFID) 

I.eaviDg/Conc"med in Major Supply Regioos 
Capacity Leaving SW Central Region (I) 
Capacity Leaving N. Central Region (I) 
Gas Consumed in SW Central Region 
Gas Consumed in N. Central Region 

Net SW Central / N. Central Capacity 
Caaadian lmoorts 
Capacity from All of Canada (1) 
Less Canadian import to N. Central 
Less Re-exports to Canada (1) 

Net Canadian Imports 
Demand Region Deliverability 
Total U. S.  Storage Withdrawal 
Less SW Central and N. Central 

Net U. S. Storage (2) 
U. S.  Production (3) 
Peak Shaving (3) 

" LNG (3) 
Grand Total 

33.8  
7.6 

26.0 
6.2 

73 .6 

1 1 .5 
(2.9) 
!L1l 
6.9 

54.5 
(12.2) 
42.3 
1 1 . 1  
3.0 
0.4 

137.3 

A!Y!IIll 
(TCF) 

1 1 .7 
2.6 
7.4 
.L1 

22.9 

4.0 
(1 .0) 
(0.6) 
2.4 

0.0 
0.0 
0.0 
4.2 
0.0 
0. 1 

29.6 
(1) Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution from storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



TABLE 2·1 1 

ESTIMATED U.S. CAPABILITY TO TRANSPORT NATU RAL GAS* 

Year 

1 988t 
1 991 
1 995 
2000 
2005 
201 0 

Peak-Day (BCF/D) 
1 1 4. 1  
1 1 9.6 
1 26.2 
1 28.9 
1 30.9 
1 37.3 

Annual (TCF/year) 
21 .2 
24.0  
25.7 
26.8 
28.0 
29.6 

*Estimated based on NPC Reference Case 1 and the Transmission and 
Storage Task Group capacity analysis. 

teased on data extracted from the 1 989 N PC report, Petroleum Storage 
& Transportation. 

technology, e�vironmental compliance, and the 
continuing transition to a more competitive 
market environment. Improvements in each of 
these areas can make a significant contribution 
to the industry's ability to grow and respond to 
changing market needs. 

Recent Capacity Additions 

Significant additional capacity has been 
recently installed and new projects are planned 
to meet new customer demands. 

Table 2- 1 3  summarizes the interstate 
pipeline capacity increments identified in the 
Existing System Study contained in Appendix 
C. The New England, New York/New Jersey, 
and South Pacific regions all show substantial 
increases in pipeline capacity through 1 993. 
The South Pacific region alone is scheduled to 
receive a 40 percent increase in pipeline ca
pacity; increasing by 2 .2  BCF/D by late 1 993. 
The Pacific Northwest is scheduled to receive a 
3 1  percent increase in capacity by 1 993. The 
New England and New York/New Jersey re
gions are also expected to see healthy in
creases totaling over 1 . 1  BCF/D by 1 993. Alto
gether, these capacity additions are expected 
to cost nearly $5 billion to construct . 

The Existing System Study; described ear
lier, characterizes the pipeline and storage ca
pacity as it exists today and projects in an ad
vance stage of construction or planning. But 
there are a number of projects-recently ap
proved by the FERC, or pending FERC ap-

proval-which provide significant new capacity. 
These are projects that were approved after the 
Existing System Study was finalized ,  or that 
have been recently filed with the FERC for ap
proval (see Table 2- 1 4) .  

I f  approved and constructed, these pro
jects would provide over 4 .5 BCF per day in 
additional capacity. lO Of this, nearly 25 percent 
will be used to export gas to Mexico. The New 
York/New Jersey region will also see a signifi
cant incre ase in s upply, principally from 
Canada. 

There are also a number of storage pro
jects either recently approved or announced. 
Altogether, these projects, if ultimately built , 
would add an additional 99 BCF in winter sea
son supplies and over 2 .6  BCF in peak-day de
liverability. Regions gaining new storage deliv
erability include the Midwest (600 MMCF/D) , 
the South Atlantic ( 1 , 220 MMCF/D) , and the 
Southwest Central (700 MMCF/D) . 

Investment In and Use of Technology 

The existing pipeline and storage network 
represents a more than $50 billion investment 
in facilities to meet current demands. This in
cludes investment in high strength steel 
pipelines, compression facilities, sophisticated 
electronic measurement , command and control 
facilities (e .g . , computers) , and use of con
stantly improving construction, testing, and 

10 Seven of 2 1 projects are already approved. 
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Figure 2-7. Peak-Day Capability Profile 1 988-20 1 0  

Estimated U.S. Peak-Day Transmission Capability 
Reference Case 1 .  
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TABLE 2·1 2 

PEAK-DAY AND ANNUAL CAPABILITY 
COMPARED TO DEMANDS, 1 991 ·201 0 

Year 
1 991 
1 995 
2000 
2005 
201 0 

Peak-Day 
Capability 

(BCF/D) 
1 1 9.6 
1 26.2 
1 28.9 
1 30.9 
1 37.3 

Projected Firm 
Peak-Day Demand 

(BCF/0) 
1 02. 1  
1 1 3.7 
1 1 8.2 
1 22.2 
1 25.5 

Annual Capabil ity Projected Annual 
Year 
1 991 
1 995 
2000 
2005 
201 0 

(TCF) 
24.0 
25.7 
26.8 
28.0 
29.6 

maintenance techniques and technologies . 
This investment is a tangible sign of the indus
try's commitment to providing safe, reliable, ef
ficient , and economical service. 

From the advent of high strength steel 
pipelines in the 1 930s the industry has invested 
in the best available materials to construct its 
pipeline system. Significant innovations have 
been employed, as they became available, to 
ext end the s afe e fficient operating life o f  
pipeline facilities. Some of these innovations 
include use of improved pipe-making tech
niques, cathodic corrosion protection, exterior 
pipeline coatings, and improved compressor 
motors. · 

The industry also fimds research and de
velopment activities aimed at technological im
provements. The Gas Research Institute, the 
Pipeline Research Committee of the American 
Gas Association, as well as various manufactur
ers and individual companies fimded over $22 
million in research and development in 1 992 .  
Industry fimding for the Gas Research Institute 
program comes from membership fees and a 
surcharge assessed on all interstate natural gas 
services. These research activities are closely 
coordinated among the various industry 
groups and jointly funded, at times with the 
participation of various govermnent agencies 
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Demand (TCF) 
1 9.2 
20.9 
22.2 
23.5 
23.7 

including the Department of  Energy and the 
Department of 'Transportation. 

Technology also plays a central role in un
derstanding the performance of natural gas 
transmission and storage facilities. The develop
ment of (relatively) inexpensive desktop com
puters, more sophisticated pipeline flow models, 
and electronic telemetry (measurement, com
munication, command, and control equipment) 
has enhanced the industry's ability to: 

• Design the most efficient , cost effective, 
new pipelines 

• Optimize the operating efficiency of exist
ing pipelines 

• Monitor and control pipeline operations. 

. These technologies are available and in use to
·aay; replacing manually intensive, rule of thumb 
techniques more commonly in use as recently 
as a decade ago. The industry continues to im
prove and exp and the use o f  these ( " re al
time") systems to meet the demands of today's · 

more competitive marketplace. 

These technologies also provide a solid 
foundation for improvements in customer com
munications and the coordination of operations 
among producers, pipelines, local distribution 
companies, and their customers. Current ef
forts are underway to develop the techniques 



to provide electronic links between pipelines 
and customers that reduce the administrative 
requirements of today's fragmented market
place. 

The changes taking place in the interstate 
pipeline industry today place increasing de
mands on the natural gas pipeline industry to 
construct , operate, and coordinate the opera
tion of pipelines and storage facilities in an effi
cient , economic, and reliable manner. The re
structuring of the pipeline industry mandated 
by the PERC Order 636 will require changes in 
the industry's physical facilities and operating 
practices to meet the challenges of completely 
revamped operating conditions . New tech
nologies in computers and electronic commu
nications will play a crucial role in the transition 
to an unbundled marketplace. 

Environmental Compliance 
The construction of interstate pipelines 

falls under the jurisdiction of the Federal ·En
ergy Regulatory Commission, a federal regu-

latory agency. The PERC must comply with 
certain environmental statutes, including the 
National Environment al Policy Act of 1 9 69 
(NEPA) , the National Historic Preservation Act, 
the Endangered Species Act , and the Coastal 
Zone Management Act . As part of its NEPA 
responsibilities, the PERC is also required to 
examine the pipelines' compliance with vari
ous federal environmental statutes, including 
the Clean Air Act , the Clean Water Act, and a 
number of other environmental statutes. The 
PERC's regulations require pipelines to assist 
the Commission with its compliance with these 
statutes by preparing environmental studies 
and compiling information relevant to the po
tential environmental impacts of pipeline con
struction projects. 

For projects that require PERC review and 
authorization prior to construction, the PERC 
conducts an environmental review to ensure 
that the location of facilities is appropriate and 
that construction and operation of facilities takes 
place in an environmentally acceptable fashion. 
The PERC also coordinates its environmental 

TABLE 2·1 3 

SUMMARY OF N ET INTERREGIONAL PIPELINE CAPACITY CHANGES (1 992·1 994) 
(Bill ion Cubic Feet per Day) 

Total 
1 991 Incremental Ca�aci!l Percent 

Regions Capacity 1 992 1 993 1 994 Total Change 

MARKET REGIONS 

New England 2,31 8 343 0 0 343 1 5  
NYINJ 6,832 523 298 0 821 1 2  
Mid-Atlantic (7) ( 1 08) (1 38) 0 (246) 3,51 4 
South Atlantic 4,950 ( 12) ( 1 47) 0 ( 1 59) (3) 
Midwest 1 4,523 (91 ) (78) 0 ( 1 69) ( 1 )  
Central 3,988 292 0 0 292 7 
Pacific Northwest 1 , 1 79 0 366 0 366 31 
Pacific 5,577 1 ,446 798 0 2,244 40 

Total 39,360 2,393 1 ,099 0 3,492 9 

SUPPLY REGIONS 

Southwest Central (32,083) (1 ,446) 0 0 ( 1 ,446) 5 
North Central (883) (758) (55) 736 (n) 9 
Canada (5,409) (789) ( 1 ,064) (736) (2,589) 48 
LNG Imports (985) 0 0 0 0 0 
Mexico 370 0 0 0 0 0 

Total (38,990) (2,993) (1 ,1 19) 0 (4,1 1 2) 1 1  
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TABLE 2-1 4 

RECENTLY APPROVED AND PENDING 
INTERSTATE PIPELINE CONSTRUCTION PROJECTS 

Regions 1 992 

To Mexico From: 
Pacific 0 
Southwest Central 1 ,031 

To Mid-Atlantic From: 
Midwest 0 

To New England From: 
NY/NJ 0 

To NY/NJ From: 
Mid-Atlantic 0 
Ontario 400 

To Ontario From: 
Midwest 0 

To Pacific Northwest From: 
British Columbia 0 

To South Atlantic From: 
Southwest Central 0 

To Pacific From: 
North Central 0 

Total 1 ,431 

review with other federal and state agencies 
with environmental and project siting responsi
bilities. 

Except for replacement projects, 1 1  the 
construction of projects which do not require 
prior FERC review are subject to standard envi
ronmental conditions set forth in FERC's regula
tions at 1 8  CPR Section 1 57 .206(d) . These reg
ulat ions require that c onstruction follow 
accepted environmental practices, and that the 
pipeline consult with other agencies with envi
ronmental responsibilities (e.g. , the protection 
of historic and cultural resources, endangered 

1 1  Maintenance and replacement of existing 
pipeline facilities is exempted from both permitting and 
environmental review procedural requirements under 
current FERC regulations (See 18 CFR § 2.55). 
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Incremental Capacity 

1 993 1 994 1 995 

0 350 0 
0 0 0 

1 1 1  90 61 

41 35 46 

66 1 1 0 61 
2 1 0  0 0 

0 56 1 1 8 

448 0 0 

535 322 0 

452 0 0 

1 ,863 963 286 

species, parks, national and state forests, wa
terways and wetlands) prior to construction. 

A significant concern of the industry is the 
time required to complete environmental re
view procedures. Although the time required 
has been significantly reduced in recent years, 
streamlining environmental review (and gener
ally the FERC permitting process) has become 
an industry and a FERC priority. In September 
1 99 1 ,  the FERC issued Order 555, which would 
have implemented substantial changes in the 
environmental review and permitting process. 
However, the FERC indefinitely postponed the 
effective date of these changes in response to 
numerous rehearing requests. 

FERC Order 555 contained a number of 
changes to the FERC environmental review 
process. First, it contained comprehensive re-



quirements for environmental compliance and 
reporting. These requirements included spe
cific acceptable techniques for compliance in a 
number of areas, while providing flexibility for 
pipelines to adopt other acceptable techniques 
where appropriate . Second, it provided for 
public notification requirements. Third, it in
cluded an administrative process designed to 
deal with (potentially resolvable) environmental 
protests and to avoid more burdensome case
specific procedures. Fourth, it required the fll
ing of an environmental report 30 days prior to 
construction for some projects. Finally, it signif
icantly expanded the class of projects which 
could be constructed without prior FERC per
mitting review, subject to compliance with the 
environmental guidelines. 

While Order 555 has not been imple
mented,  the FERC, the industry, and other 
agencies continue to seek ways to streamline 
the environmental review process while contin
uing to ensure that pipeline construction takes 
place in an environmentally sound manner. 

Continuing Transition Towards a 
More Open and Competitive Market 

Traditionally, the interstate natural gas 
marketplace was characterized by wellhead to 
burnertip regulation of all aspects of business. 
But today natural gas markets are based in
creasingly on competition, and becoming more 
competitive every day. These changes started 
with wellhead deregulation begun by the Natu
ral Gas Policy Act of 1 978.  This was followed 
by open-access pipeline transportation in 
1 985 , and in 1 992 the beginning of industry
wide restructuring of interstate pipeline ser
vices. The result of this competition has been a 
substantial decline in prices across all industry 
segments. Average wellhead prices declined, 
in constant 1 99 1  dollars, more than 50 percent 
between 1 984 and 1 99 1 .  And prices to all cus
tomer classes declined as well : residential 
prices declined 26 percent ; commercial prices 
declined 3 1  percent ; and industrial and electric 
utility prices declined over 50 percent . 12 This 
section will discuss these changes in the way 
the natural gas marketplace operates. 

1 2 DOEIEIA, Natural Gas Annual ( 1987 and 1 990 
editions) , Table 1; and Natural Gas Monthly, April 1992 , 
Table 4. 

Wellhead Deregulation 
From 1 954 until 1 97 8 ,  natural gas well

head sales were subject to the same regulatory 
scheme set for interstate pipelines. During this 
period, most natural gas flowing in interstate 
commerce was purchased and resold by inter
state pipelines. Most consumers had no choice 
but to buy from those pipelines. 

In 1 978 the phased decontroVderegulation 
of wellhead sales of natural gas was mandated 
by the Natural Gas Policy Act (NGPA) . The 
NGPA was based on a philosophy that reliance 
on market forces, where competitive markets 
were possible , was a better foundation for 
achieving public interest goals-adequate sup
plies of natural gas at fair prices-than regula
tion. This philosophy has now been extended 
from the wellhead virtually to the burnertip, 
thanks to a recognition that competition need 
not stop at the wellhead. 

However, the NGPA-coupled with pre
vailing regulatory and industry practices-had 
some unintended consequences. While well
head prices for natural gas increased during 
the early 1 980s, competing prices for oil fell 
precipitously. The economy also suffered de
clines during this period. These factors com
bined to yield significant oversupplies of natural 
gas. For the first time since 1 954 , natural gas 
wellhead prices began to be set by the market, 
at levels below regulated ceiling prices. 

For most of the 1 980s, the so-called "gas 
bubble" lead to a series of regulatory and in
dustry · actions attempting to bring natural gas 
markets into balance. However, the gas bubble 
continued throughout the 1 980s, finally leading 
to further legislation. In 1 989 the Natural Gas 
Wellhead Decontrol Act was enacted. Subse
quently, natural gas wellhead sales under new 
or renegotiated contracts would no longer be 
subject to federal regulation. Further, all re
maining natural gas wellhead sales are decon
trolled effective January 1 ,  1 993. 

Open-Access Transportation 

In 1 985 the FERC issued its seminal Order 
436 . This order created a voluntary program 
authorizing "blanket" transportation by inter
state pipelines on behalf of any willing shipper. 
Pipelines operating under this blanket program 
are required to provide service on an "open
access" basis . In essence, this means that a 

6 1  



pipeline may not unduly discriminate among 
shippers-if it transports for erie shipper, it 
must transport for other "similarly situated" 
shippers on a non-discriminatory basis. 

PERC Order 436 also granted pipelines 
selective discounting authority. While maxi
mum and minimum cost-based tariff rates were 
re quired to be filed with the PERC, the 
pipelines were allowed to discount their trans
portation services to  meet the market . 
Pipelines were "at risk" for the revenues lost 
from discounting; lost revenues could not be 
recovered in later periods. This authority was 
also subject to a prohibition of unduly discrimi
natory discounting. 

By 1 99 2 ,  over 90 pipelines were partici
pants in the open-access program. Nearly 80 
percent of all natural gas transported in inter
state commerce is shipper-owned, as opposed 
to pipeline sales gas (see Figure 1 - 1 0) .  Be
tween 1 984 and 1 99 1 ,  the nationwide average 
citygate cost of transporting natural gas fell 
more than 20 percent when measured in con
stant 1 99 1  dollars. 13 Most of these shipper
owned supplies were transported through 
short-term interruptible arrangements. This, 
among other factors , led to complaints that 
open-access transportation was still not compa
rable in quality to interstate pipeline sales ser
vices. In response, the PERC issued Order 636. 

FERC Order 636 
In 1 992 the PERC issued Order 636. This 

order applies to  all open-access interstate 
pipelines and mandates nearly complete un
bundling of pipeline gas sales from transporta
tion services by the 1 993-94 winter heating 
season. 14 Open-access pipeline companies 
are required to restructure their contractual re
lationships with existing firm sales customers. 
Among oth�r things, Order 636:  

• Requires pipelines to offer a new no-no
tice firm transportation service, equivalent 
in quality to firm sales service. 

• Requires pipelines to offer unbundled 
(separate) gathering, transportation, stor
age, and sales services. 

13 DOEJEIA, Natural Gas Annual (1987 and 1 990 
editions) , Table 1 ; and Natural Gas Monthly, April 1992, 
Table 4. 

14 In Order 636A, an order on rehearing of Order 
636, the FERC provided for the interim continuation of 
bundled sales services to small customers. 
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• Removes regulatory price controls from 
pipeline sales and requires that they take 
place at pipeline receipt points, placing 
them on the same footing as any other 
seller of natural gas delivered through 
open access transportation arrangements. 

• Authorizes capacity release programs, al
lowing the creation of a secondary market 
for pipeline capacity rights. 

• Promotes (but does not mandate) adop
tion of market hubs and pooling points. 

• Requires pipelines to provide electronic 
bulletin boards to provide shippers with 
information on available capacity; capacity 
releases, and other operating information. 

The Order 636 program is intended to fos-
ter competition where competitive markets ex
ist-for natural gas sales-and to provide a 
level playing field for all market participants 
where competition has not yet been shown to 
exist-for the transportation and storage of nat
ural gas. By separating these two functions, 
e ach can be given appropriate regulatory 
treatment . The PERC-prescribed schedule 
calls for implementation in time for the new 
services to be placed in service for the 1 993-
94 winter heating season. The Order 636 re
structuring process should lead to a signif
ic antly more open interst ate n at ural gas 
marketplace. 

One result of the increasing market-ori
ented structure of the industry is the changing 
roles and functions of the industry participants. 
Prior to open access, the pipelines played a 
central role as the primary . middleman be
tween producers and local distribution compa
nies.  Operationally and contractually, the 
pipeline had control over the natural gas flow
ing into, through, and out of its facilities. Under 
the current restructuring of the industry, the 
pipeline companies will be operating princi
pally as transporters of natural gas. While 
pipelines may retain a role in the sale of natural 



gas as a commodity, that role will occur in a 
competitive market . Arrangements for the 
transportation are handled in separate transac
tions. The system is becoming more flexible 
but also more complex. 

In this environment , the service require
ments of the customers of the interstate pipeline 
industry have changed dramatically: With the 
evolution toward open access on the transmis
sion system and the increasing use of spot mar
ket transactions, the industry has followed with 
the development of alternative marketing and 
contracting arrangements. Implementation of 
Order 636 and the mandated unbundling of 
nearly all sales, transportation and storage ser
vices, are requiring further adjustments in the 
operation of the transmission and storage indus
try: Industry services will need to be constantly 
evaluated to ensure they are: 

-

• Economic - The competition for new 
markets and customers is intense. The 
electric generation market is a prime 
market for expanded use of natural gas. 
In many areas, natural gas competes di
rectly with coal for this market . 

• Efficient - The customer should be able to 
easily obtain the services needed so trans
action costs to the customer are minimized. 

• Reliable - The market is increasingly 
fragmented. New contractual relation
ships are being formed. The customers 
require assurance/ demonstration that the 
system will perform to their expectations 
during and after transition to the Order 
636 market environment. 

The profound changes seen in the indus
try operations over the past few years have re
sulted in increased fragmentation of the indus
try and a perceived lack of communication or 
common purpose among industry segments. 
This has highlighted concerns about the capa
bility of the industry to attain its expected po
tential. 

In support of the natural gas study; the Na
tional Petroleum Council initiated a study to 
identify impediments faced by the industry as it 
works to increase demand for natural gas. I S 
The approach used focus group discussions 
with representatives of 1 5  of the key industry 
groups that comprise or are served by the in
dustry: Each focus group had three objectives: 

• Identify barriers and opportunities for in
creasing the efficient use of natural gas 

• Determine which barriers are myths or 
misconceptions 

• Identify remedial actions that can be un
dertaken to overcome real obstacles and 
correct misconceptions. 

For the transmission and storage industry, 
the results of the focus group discussion re
flected concern with historical problems, cur
rent operational practices,  and a pervasive 
concern regarding regulatory uncertainty and 
how the restructuring will ultimately impact the 
service provided by the industry: 

Concerns about reliability of the system 
were frequently mentioned by participants in 
the focus group discussions. Memories of in
terruptions during the 1 970s, the inability to 
obtain frrm transportation capacity; and uncer
tainty about the priority of seasonal curtail
ments of interruptible service continue to trou
ble s e gments o f  the m arket . Industry 
marketing programs appear to have failed to 
eliminate, or effectively counter, memories of 
the 1 97 0s curtailments and the more recent 
well freeze-offs and shortages in December 
1 989 . In addition, the industry has not effec
tively addressed safety fears associated with, 
for example, older pipeline systems or natural
gas-fired vehicles. 

Some focus group participants believe 
that incremental pricing is a major regulatory 
obstacle to further capacity expansion projects 
by placing too much financial risk on the devel
oper. An additional concern is the financial 
health of interstate pipeline companies. Some 
participants believe that the interstate pipeline 
companies are not financially sound, limiting 
their ability to attract capital to fmance expan
sion projects. 

Participants believe that the gas industry 
and its regulators show little interest or re
spect for the needs of its customers.  Rates 
and sales programs of pipelines, producers, 
distributors ,  and m arketing companies are 
designed to be operationally convenient for 
the supplying segment rather than designed to 
address the operational needs of the customers. 

IS See Appendix C of Volume V for the summary 
focus group report: Understanding Barriers to and Op
portunities for Increasing Natural Gas Consumption, Ben
tek Energy Research. 

63 



Accordingly; customers do not obtain the ser
vices that they want and to which they attribute 
value above the value inherent in the commodity: 

Pipeline operating procedures contribute 
t? .concerns about pipeline deliverability: Par
t1c1pants suggest that pipeline procedures are 
constantly changing, are too complicated, and 
work counter to their needs. In particular, elec
tric utility customers noted that the 24-hour no
tice required by most pipelines will limit the effi
cient use of their planned combustion turbines. 

Uncertainty is one of the outcomes of the 
present transitional nature of federal and state 
r��ation. Consumers are unsure of the capa
bilities of the restructured transportation indus
try evolving under Order 636 . 'Iransportation 
suppliers are unsure of the rules under which 
they will operate in the future. No one is confi
dent that the commitments they make will stand 
the test of time. 

Focus group discussions also pointed out 
inherent inefficiencies in a regulated industry. 
Fragmentation exists in the natural gas industry 
today as a result of the adversarial procedures in 
the regulatory process that positions sectors of 
the natural gas industry against one another. 
This typically results in the proliferation of con
fused and conflicting messages being sent to 
regulators and customers. In addition, focus 
group participants feel that regulation diverts the 
attention of the pipeline industry management 
from promoting natural gas and meeting the 
needs of customers. Instead, much attention is 
focused on meeting the needs of the regulators. 

In addition, participants noted that cost-of
service based rates are problematic. First, it 
e?co.urages rate base building, rewarding 
pipelines for increasing their capital base and 
thereby increasing costs. Furthermore, since 
cost reductions are passed on to customers, 
regulated pipeline companies are not encour
aged to be innovative (or more efficient) to re
duce their non-gas costs or to invest in new 
technologies. 

In addition, NPC study participants cited 
the following concerns: 
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• !neffective c5'mmunication of service qual
Ity and service expectations 

• Concerns with incentives to provide new 
services, maximize efficiency; and invest
ment in technology 

• Impact of Order 636 implementation on 
ability to serve new loads especially elec
tric generation 

• Difficulties in purchasing and acquiring 
transportation. 

While the specifics vary, it is clear that 
�any industry participants feel that the pipeline 
mdustry is not providing or ·may not be capable 
of providing the service that they want. 

In some cases, the concerns are based 
on historical problems where the transmission 
and storage industry has made significant 
progress in reducing the likelihood of similar 
problems. A prime example is the persistent 
concern about the curtailments of service dur
ing !he late 1 970s and difficulties experienced 
durmg the record cold in December 1 989 .  
Overcoming these concerns may require , in 
part, more effective communication with users 
regarding improvements in the capability of 
the industry. 

Not all of the concerns identified are sub
ject to resolution by the transmission and star
�ge industry. In addition, many concerns, par
ticularly the uncertainty with the new service 
arrangements mandated under Order 636 
how they will affect both the suppliers and 
users of natural gas, and the impact of transi
tional costs on the ability of the industry to fi
nance new construction, will not be fully re
solved for some time. 

While there are substantial regulatory un

?ertaU:ties associated with business operations 
m the m�ustry,

. 
the uncertainty of the regulatory 

process 1s bemg replaced in many instances 
by the market uncertainty: Thus, uncertainty is 
not a re�on to stand still. The industry can ad
dress directly many concerns highlighted by 
the focus groups, such as operational guide
lines and coordination. In other areas, services 
offered by the industry will need to incorporate 
means to mitigate the risk associated with mar
ket and regulatory uncertainties and address 
customer concerns regarding the reliability of 
the network system. 

The transmission and storage industry is in 
the process of redefining its role and reshaping 
its business operations to meet the needs of the 
industry in the future. A commitment to address
ing the concerns identified in the focus groups 
and expressed by NPC study participants will: 



• Allow pipeline customers to obtain the 
type and quality of service that they need 

• Allow the pipeline industry to position itself 
for the realities of the marketplace under 
the restructured regulatory environment 

• illtimately, enhance the potential for in
creased use of natural gas. 

APPROACH TO ISSUES AND 
RECOMMENDATIONS 

Fo cus groups and other NPC study 
groups have highlighted significant areas of 

concern relating to the transmission and stor
age industry that are impediments to the in
creased use of natural gas. 

The 'Iransmission and Storage Task Group 
has isolated eight issues that they believe are 
particularly critical to allowing the transmission 
and storage industry to participate in the chal
lenge to increase the use of natural gas. 

In subsequent chapters, these issues are 
discussed in detail and recommendations pro
vided to eliminate or mitigate constraints to the 
increased use of natural gas. 
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SUMMARY 

INTRODUCTION 

The findings of the Transmission and 
Storage Task Group indicate that the transmis
sion and storage industry has in the past and 
is now actively pursuing the expansion of facil
ities and services to meet increasing cus
tomer demands. The reshaping of the indus
try requires the development of innovative 
approaches to provide economic , efficient , 
and reliable service. 

The general recommendation of  the 
Transmission and Storage Task Group is "Par
ticipants involved in the transmission and star
age system should take specific actions to im
prove the system's ability to provide economic, 
efficient , and reliable natural gas service re
sponding to customer needs." 

Eight specific issues are particularly criti
cal to allowing the industry to improve trans
mission and storage services. Each of these is
sues are discussed in detail in this section and 
recommendations are provided that ,  if imple
mented, will enhance the ability of the industry 
to develop innovative and customer-responsive 
services in the delivery of natural gas. The is
sues are as follows: 

• Incentive Regulation and New Services 

• New Facilities 

• Reliability and Industry Operating Guide
lines 

• Access to Pipeline and Storage Capacity 

• Environment and Safety 

ENDATIONS 

• Serving Electric Generation Loads 

• Gathering 

• Technology. 

INCENTIVE REGULATION AND 
NEW SERVICES 

Industry and regulators should continue 
the evolutionary process toward deregulation 
in competitive markets and incentive regulation 
in those markets where competition has not 
been shown to exist. Such initiatives should be 
structured to foster reduced costs, increased 
efficiency, and encourage new and innovative 
services that are responsive to customer 
needs.  The imp acts of  these regulatory 
changes are expected to include : 

• Increased efficiency and reduced costs 

• Minimized new facilities requirements 

• Lowered regulatory compliance costs 

• Increased investments in technology 

• Improved ability to serve customers. 

NEW FACILITIES 

Overall, the industry must improve its abil
ity to construct new facilities on a timely basis. 

• The industry should adopt and communi
cate to its customers a philosophy of work
ing with customers to install facilities 
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required for economical. efficient. and 
reliable services responsive to cus
tomer needs. 

• In competitive markets,  the Federal En
ergy Regulatory Commission (FERC) 
should allow implementation of market
based pricing using negotiated rates. 

• In noncompetitive markets ,  the FERC 
should mitigate risk conditions and en
courage alternative incentive-based rate 
structures. 

• The FERC should establish risk/return pa
rameters at time of regulatory approval 
that remain stable over time. 

• The industry should reduce the delays as
sociated with the construction of new facil
ities by: 

- Working with the FERC and other fed
eral, state, and local agencies to expe
dite the review and approval process 
for new pipeline projects without dilut
ing substantive environmental protec
tions (see Chapter Eight) . 

- Working with the FERC and other agen
cies to reduce non-environmental delays. 

• The industry and regulators should mini
mize the cost of new facilities. 

- Minimize new facility requirements. 

- Encourage efficient use of storage. 

- Encourage development and use of 
new technology: 

RELIABILITY AND INDUSTRY 
OPERATING GUIDELINES 

The industry should exp and its work 
with customers to address specific reliability 
concerns. 
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• Consider the formation of a national vol
untary organization to assist during peri
ods of operating stress. 

• Create an industry master contact list of 
pipeline and producer operators. 

• Coordinate maintenance and downtime 
schedules. 

• Consider the formation of a Natural Gas 
Reliability Council to help coordinate and 

facilitate specific WCI!fS to address reliabil
ity issues (as discussed more fully in Vol
ume I ,  the summary report) . 
The industry needs to make it easier for 

customers to buy and transport natural gas 
through activities such as the development of 
industry operating guidelines. 

• Support and expand on efforts made by 
the Interstate Natural Gas Association of 
America and the Council of Petroleum Ac
counting Societies (INGAA/COPAS) and 
GAS*FI.DW 

• Simplify and improve consistency among 
transportation request forms 

• Develop a consistent set of rules governing 
the allocation of capacity (upstream vs. 
downstream) at capacity constrained points 

• Improve efficiency and timeliness of ser
vice through appropriate use of: 

- Electronic Data Interchange to transfer 
information, 

- Agreement, such as operation balanc
ing agreements, 

- Procedures, such as predetermined al
location procedures, and 

- Use of on-line real-time measurement 
when appropriate. 

The industry, perhaps through the Natural 
Gas Reliability Council, should fully evaluate 
the recommendations of the FERC/DOE Deliv
erability Thsk Force and assist in the implemen
tation of these recommendations as necessary. 

Federal, state , and local officials should 
support the industry's efforts to address relia
bility and industry operating guideline issues 
that improve the overall quality of service to 
natural gas consumers. 

• Address potential conflicts at federal and 
state levels between the regulatory frame
work and contracts, e .g. end-use curtail
ment, service obligations. 

ACCESS TO PIPELINE AND 
STORAGE CAPACITY 

The natural gas industry needs to de
velop better methods to communicate to cus
tomers the availability of transmission and stor
age capacity. 



State regulatory authorities need to evalu
ate, and direct, as appropriate, the unbundling 
of natural gas sales from transmission and stor
age services by local distribution companies 
(LDCs) and intrastate pipelines in order to fur
ther the general objectives of FERC Order 636 , 
and to encourage the more effective marketing 
of natural gas services by IDCs. 

The industry needs to encourage the cre
ation and recognition of market hubs as mech
anisms to promote better market access and 
improved reliability of natural gas services. 

ENVIRONMENT AND SAFETY 

A streamlined regulatory process would 
enhance the competitiveness of natural gas 
and, in turn, its desirable environmental effects. 
Many of the regulatory requirements are avoid
ably slow and redundant . The Transmission 
and Storage Task Group makes the following 
recommendations for eliminating wasteful pro
cedural constraints on the industry without di
luting substantive environmental protections. 
The natural gas industry should: 

• Actively promote to regulators , environ
mental interest groups,  and the general 
public the environmental and safety bene
fits of increased use of natural gas as an 
energy alternative. 

• Actively promote to regulators, environmen
tal interest groups, and the general public 
the environmental and safety benefits de
rived from a buried transportation system. 

• Work with the Federal Energy Regulatory 
Commission and other federal, state, and 
local agencies to expedite the review and 
approval process for new pipeline pro
jects without diluting substantive environ
mental protections. 

• Aggressively promote and fund the devel
opment of emission control and retrofit 
technology for compressor prime movers, 
and more efficient, cleaner burning new 
prime movers, to meet increasingly strin
gent emissions requirements. 

SERVING ELECTRIC GENERA
TION LOADS 

The natural gas and power generating in
dustries must cooperate, coordinate, and corn
promise to make this transporter/customer re
lationship work. 

The natural gas industry must develop 
creative and tailored services to encourage 
flexibility and commitment to gas by the elec
tric utilities. 

GATHERING SYSTEMS 

Gathering systems are a critical link in ag
gregating natural gas from the wellhead, provid
ing processing and treating services, and deliv
ering merchantable natural gas to intra- and 
interstate pipelines. Unbundling of gathering 
systems as a result of FERC Order 636 has fo
cused attention on the potential impact on rates 
for gathering on individual gathering systems 
that were previously subject to "rolled-in" treat
ment. Stability in gathering fees for producers 
and consumers and acceptable economic re
turns for gathering systems owners will best be 
accomplished by unbundling, open access, and 
market forces. Oversight at the state level may 
be indicated in isolated cases; but regulation is 
not an acceptable alternative for the industry 
where sufficient competition exists. 

TECHNOLOGY 

The gas industry should continue to sup
port the development and deployment of new 
technologies to meet the needs of the gas 
transmission and storage industry and its cus
tomers. 

The gas industry should work with regula
tors to create mechanisms, such as incentive 
regulation, to ensure that the benefits of new 
technology development accrue to those that 
assume the risks and bear the costs (as dis
cussed in the Technology chapter of Volume I ,  
the summary report) . 
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The dialogue concerning competition in 
markets and the costs and benefits of the vari
ous forms of interstate pipeline regulation con
tinues to evolve. The natural gas industry, the 
FERC, and state regulatory bodies are attempt
ing to come to grips with the reality of cost
based regulation in a free market context . Sen-

sitive to the dangers of unchecked market 
power, regulators are nonetheless aware that 
incentives may be desirable to ensure the fi
nancial health of pipelines and that natural gas 
customers receive the broadest array of low 
cost , quality services possible . This section 
addresses these issues, focusing on incentive 
regulation and its potential benefits, including 
new services. 

COMPETITION IN MARKETS 
AND MARKET-BASED RATES 

On September 1 7 ,  1 992 ,  the FERC held 
the first meeting of the Task Force on Pipeline 
Competition. The intent of this meeting was to 
define the scope of the inquiry and the issues to 
be addressed. The task force's goal is to iden
tify, evaluate, and recommend methods for as
sessing competition in transportation markets. 

The importance of competition in markets 
as it pertains to regulatory change is under
scored by the FERC's pipeline competition 
study: In the past , the FERC has taken the posi
tion that where markets can be found to be 
workably competitive, market- or value-based 
pricing can replace cost-based pricing. A 
market is defined as workably competitive 
when no party has sufficient market power to 
arbitrarily affect the prices, i .e . , competitive 
forces are adequate to regulate the market . 
Unfortunately, to determine that a market is 
workably competitive has historically been a 
highly complex and time consuming process. 
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To the extent that the FERC is successful in 
identifying or developing methods to assess 
the existence and degrees of competition, we 
can expect some markets to be properly cate
gorized as workably competitive . It is quite 
possible these markets could be subject to 
deregulation and resulting market-based rates. 
However, it is certain that other markets are 
noncompetitive and will continue to be regu
lated. In these cases, incentive regulation may 
represent a desirable alternative to traditional 
cost-based regulation. 

INCENTIVE REGULATION 

In September 1 98 9 ,  the FERC issued its 
staff technical paper on incentive regulation. The 
FERC staff concluded that ' 'pipelines had little in
centive or ability to design demand-responsive 
rates, market their services aggressively, or seek 
innovative WO!fS to improve service and minimize 
costs" because of the constraints of cost-based 
regulation. Subsequent developments culmi
nated in the March 1 992 release of the PERC's 
Notice of Proposed Policy Statement on Incentive 
Regulation. Here, the Conunission proposed key 
elements of an incentive rate-making policy and 
guidelines for companies to use in developing 
individual rate schemes. It stated that the Com
mission was interested in providing alternatives 
to traditional cost-of-service regulation for com
panies with market power. 'Ib better understand 
the impetus for the PERC's evolving views on in
centive regulation, the concepts of cost-based 
regulation and incentive regulation are briefly 
discussed. 

Traditional Cost-Based Regulation 

Cost-of-service regulation directly ties the 
rates or prices that can be charged for a ser
vice to the allowed costs of providing that ser
vice . Allowed costs include operating and 
maintenance costs, general and administrative 
costs, depreciation, interest ,  taxes, and return 
on capital. 

There are several consequences of cost
of-service regulation. First, any change in cost 
that is prudently incurred is passed directly to 
the customer in the next rate case. What is not 
apparent is the incentive, of the regulated entity 
to reduce expenses, particularly out-of-pocket 
expenses such as operating and maintenance 
costs. Second, since the regulated entity's re-
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turn is based on invested capital, it has an in
centive to increase rate base. Third, rates are 
adjusted to reflect utilization. As long as the fa
cilities are "used and useful" they are included 
in rate base . Therefore, any increase or de
crease in throughput will be reflected in new 
(lower or higher) rates in the next rate case. 

Incentive Rate Mechanisms 

Incentive rate structures are designed to 
overcome many of the deficiencies inherent in 
cost-based regulation. Insuring that these effi
ciencies are achieved is the job of the regulator, 
but there is a wide body of thought that main
tains that the profit motive is a much more effec
tive approach. Among the incentive rate mech
anisms widely discussed are the following: 

• Price Caps - Rates are initially determined 
based on cost-of-service, but any change 
is determined by an index. The index is 
normally designed to cover the cost of in
flation and adjust for changes in productiv
ity. Since the revised rates are not tied di
rectly to the actual cost-of-service, the 
entity has a significant incentive to reduce 
costs, increase throughput , and to invest 
only in those activities where the marginal 
cost is less than the prevailing rates. 

• Zone of Reasonableness - A range of re
turns is established within which the com
pany agrees to not file a rate case, pro
vided the returns fall within the specified 
range. Effectively, within this range, cost
of-service and rates are uncoupled. This 
approach therefore has the same benefits 
as the price cap structure. 

• Bo un ded Rates - Cost-of-service rate 
making generally relies on original cost. 
Since many pipelines are highly depreci
ated, original cost holds little or no rela
tion to the market value of the service. If 
the rate the customer is charged is signifi
cantly below the market value, the result
ing demand for the service will exceed 
free-market demand. This result is eco
nomically inefficient because it distorts 
society's demand for the service relative 
to other goods and services .  Bounded 
rates attempt to solve this problem by al
lowing the company to establish a range 
of rates. For example, the upper bound 
could be based on replacement cost of 



facilities while the lower bound could be 
based on the original cost of facilities . 
Since the company is free to charge any 
price within these boundaries, productive 
efficiency is achieved while simultane
ously achieving allocative efficiency. 

• Efficiency Gains - This is a sharing mech
anism that ,  in general, focuses on parame
ters that are easily measurable, e.g. , oper
ating costs or throughput. The benefits or 
costs of any measurable change in these 
parameters are shared among the cus
tomers and the company on a predeter
mined basis. This creates a direct rela
tionship between how a comp any 
performs relative to these parameters and 
the company's income. 

• Incentive Rates of Return - This is a perfor
mance based concept . The regulated 
company is awarded an incentive return, 
e.g. , a one-quarter percent higher return 
on equity. for achieving a specific perfor
mance level. This approach has been used 
extensively in govermnent contracting. 

While discussed separately, many of these 
concepts can be combined to achieve a spe
cific objective . For example , the price cap 
could be combined with a sharing of produc
tivity improvements so that both the customer 
and the company have the opportunity of re
ceiving some benefit. 

Incentive rates are in wide use throughout 
the United States and other industrialized coun
tries. Rate cap regulation has been applied to 
two of our largest industries-railroads and 
long-distance telephone service. The U.S. rail
road industry has used rate caps since 1 98 1  and 
in 1 989 the Federal Communications Commis
sion approved rate indexing for AT&T. Rate 
caps have been applied to British Thlecom since 
privatization in 1 984 and to British Gas since 
1 986. Sharing of efficiency gains is widely used 
throughout the distribution sector of the gas in
dustry and many states, including California, are 
considering much wider application. 

Benefits of Incentive Regulation 

Cost-based regulation does not create op
timal incentives for pipelines to minimize costs, 
increase capacity utilization, or introduce new 
services. Pipelines are less inclined to seek ef
ficiency gains through organizational change 

or new technology development because 
these would be lost at the next rate review. To 
some extent, these problems have inhibited the 
development of innovative pricing and market
ing strategies and have contributed to the per
caption that the pipeline industry is not market 
or customer oriented. 

For the pipeline industry, incentive regula
tion can increase the potential for greater re
turns by encouraging cost reductions and 
throughput increases. Other benefits include 
increased flexibility to respond to competition, 
lower regulatory and outside services costs 
because of fewer rate filings, and greater rate 
certainty and stability. In such an enviromnent, 
pipelines would be prone to spend more for re
search and development to yield technology
driven gains in productive efficiency. In addi
tion,  incentives would stimulate the timely 
creation of new services. 

New and Innovative Services 

The focus groups' comments include the 
following statement : 

Participants believe that the gas indus
try and its regulators show litile inter
est or respect for the needs of its cus
tomers. Rates and sales programs of 
pipelines, producers, distributors, and 
marketing companies are designed to 
be operationally convenient for the 
supplying segmen t rath er than de
signed to a ddress th e  opera tional 
needs of the customers. Accordingly, 
customers do not obtain the services 
that they want and to which they at
tribute value above the value inherent 
in the commodity. 

To address these perceptions the natural gas 
industry needs to improve, materially and visi
bly, its record of  providing the services its 
customers desire . Fortunately, there are a 
number of contemporary examples of new 
services, the results of creativity and innova
tion, which demonstrate what can be achieved 
if the proper incentives exist . These exam
ples are not isolated within one or two seg
ments of the industry, but appear throughout 
the industry. Notable among these new offer
ings are : 

• G as supply aggre gation programs , 
whereby a gas marketer provides small 

73 



independent producers the opportunity to 
obtain higher prices for their production 
and compete with major producers and 
large independents by pooling supplies. 

• Innovative pipeline transportation and 
storage programs that offer . higher quality 
services at less cost than traditional alter
natives .  One example is an interstate 
pipeline 's recently introduced off-peak 
flrm transportation service. This service 
is offered under flrm transportation terms 
except during certain months, when ser
vice can be interrupted for periods up to 
30 or 60 days, whichever the customer 
chooses. Another example is an experi
mental market-responsive storage and de
livery service offered by an interstate 
pipeline. Here, rates for the storage and 
delivery service are negotiated up to a 
price cap, and a revenue-sharing mecha
nism is implemented when all capacity is 
sold and more than the facility's cost-of
service is recovered. 

• Natural gas services companies. One 
such company markets a portfolio of fuels 
to customers with the ability to switch fu
els when economics or other conditions 
dictate. This service provides customers 
with the lowest priced BTU available un
der contract . 

• Companies that promote natural gas as 
the clean fuel alternative for transporta
tion. Numerous flrms have entered this 
market, offering a full palette of services 
including natural gas vehicle conversions, 
refueling infrastructure development, and 
natural gas sales. 

These examples show that the natural gas in
dustry has the ability to develop and offer in
novative services to its customers. In many of 
today's new service programs, the services 
are offered in a non-regulated, free-market en
vironment or represent regulator's attempts to 
implement lighter-handed regulation . Ulti
mately, the proliferation of such services 
hinges upon the existence of  adequate incen
tives to encourage risk-taking necessary to 
develop new services and the confidence to 
offer them. 

The benefits of incentive regulation and 
new services are expected to accrue to end 
users as well as other sectors of the natural gas 
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industry. To test this premise, a sensitivity anal
ysis was performed on NPC Reference Case 1 
(the moderate energy growth scenario) . This 
analysis incorporated a compounded 2 percent 
real reduction in pipeline industry costs to sim
ulate the effects of incentive regulation and new 
services. 

The Incentive Regulation/ 
New Services Case 

In the Incentive Regulation/New Services 
Case, all components of pipeline industry costs 
were adjusted downward 2 percent per year 
(in real terms) compared to Reference Case 1 .  
Capital costs for new construction, operations, 
maintenance, and replacement costs were in
cluded in the pipeline costs category. Cost re
ductions were first realized in 1 995, so that by 
20 1 0  pipeline transportation margins were 30 
percent less than they would have been without 
the decrease. These reductions were fully re
flected in reduced transportation rates ,  while 
pipelines were assumed to receive full cost re
covery beginning in 2000. A 2 percent annual 
rate for cost reduction was selected by a con
sensus of the members of the Transmission and 
Storage Task Group as a reasonable level for 
the sensitivity analysis. The task group was un
able to develop data indicating whether this 
level of  cost reduction would actually be 
achievable. 

The potential industry-wide impact of re
duced transportation costs is indicated by the 
results of the Incentive Regulation/New Ser
vices Case (as compamd to Reference Case 1 ) :  

• End-use gas demand increases by 0 .3  tril
lion cubic feet (TCF) in 20 1 0 and by a cu
mulative 1 . 7 TCF during the 1 995-20 1 0  
period. 

• Lower-48 cumulative reserve additions in
crease 2.5 TCF. 

• Lower-48 average wellhead gas prices do 
not significantly change over the 1 6-year 
period. 

• Pipeline transportation margins decrease, 
achieving a 30 percent ($0 . 1 7  per million 
BTU) reduction by 20 1 0 .  

• Customers save more than $30 billion dur
ing the 1 995-20 1 0  period. 



In this scenario , end-use demand in
creases a cumulative 1 .  7 TCF over that in Ref
erence Case 1 .  Of this, 2 .0 TCF is attributable 
to increased consumption in the residential, 
commercial, and industrial sectors, which is off
set by a 0.3 TCF decrease in electric genera
tion demand. This arises out of a shift from 
electricity consumption to gas consumption by 
end users and defers construction of new elec
tricity generating plants. Increases in cumula
tive reserve additions of 2 .5  TCF occur and 
supply elasticity results in average wellhead 
prices that exhibit no significant increase in the 
analysis period. These supply-side factors and 
the savings from decreased transportation 
rates combine to yield a lower delivered gas 
cost. This drives the increases in non-electric 
generation demand and results in a net cost re
duction to customers in excess of $30 billion 
aver the 1 5-year period. 

The Incentive Regulation/New Services 
Case demonstrates the benefits that may be 
possible from increased productivity and cost 
efficiencies arising from incentive regulation of 
interstate pipelines and new services. The po
tential for additional consumptive demand of 
nearly 1 .  7 TCF (cumulative) implies that the 

benefits of these gains could be shared across 
all sectors of the natural gas industry. In any 
case , as natural gas consumption increases, 
whether due to presently projected growth or 
the additional growth that may result from in
centive regulation, natural gas customers will 
continue to seek a greater variety of services 
to satisfy their needs. 

CONCLUSION 

Incentive regulation and new services 
clearly have a role to play in the natural gas 
industry. In noncompetitive markets , they 
can facilit ate the actions ne cessary to 
achieve the results of the Incentive Regula
tion/New Services Case. In this scenario, 
operating costs and capital expenditures are 
reduced, resulting in savings for customers 
and providing pipelines the opportunity to 
increase returns. How the concepts of in
centive regulation should be applied is a 
case specific determination. Because of the 
unique characteristics of  pipeline compa
nies and their markets, the use of incentive 
regulation in the pipeline industry will likely 
resUlt from individual rate cases and settle
ment negotiations. 
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CHAPTER FIVE 
NEW FACILITIES 

ISSUE IDENTIFICATION 

As the study of the existing transmission 
and storage network within the U.S. shows, ade
quate capacity exists to serve the current mar
ket using the present system supply configura
tion . However, as gas supplies shift on a 
regional basis, and as markets continue to grow 
and shift geographically; the need for pipeline 
companies to  exp and cap acity via new 
pipeline systems, looping, and/or storage facili
ties will continue. The installation of these new 
facilities will depend to a large degree upon 
the natural gas industry's ability to address and 
resolve several issues identified and supple
mented by the focus group study. Six issues 
identified by the Transmission and Storage 
Task Group include cost recovery mecha
nisms, throughput conditions, mgulatory un
certainty, delays, the cost of new facilities, 
and the overall financial health of the 
pipeline industry. An understanding of each 
of these issues is important as a foundation to 
the recommendations presented in this section. 

Cost Recovery Mechanisms 

Much concern has been raised about the 
best rate structure for recovering the cost of 
new facilities. Attempts at addressing the issue 
of who bears what portion of the cost of new fa
cilities have occurred in the form of rate mak
ing philosophies ranging from incremental! to 
rolled-in.2 Some argue that spreading costs to 
all customers via rolled-in rates unduly penal
izes existing customers who do not directly 
benefit from specific projects. Others contend 

that incremental rates place too much cost on 
new customers who may derive some, but not 
all, of the benefits from the new facilities. For 
example, the proposed 'Iransco Southeast Lat
eral Expansion Project was canceled due to a 
disagreement between 'Iransco and its rate
payers over rate structure (Transco's customers 
opposed Transco 's proposed rolled-in rate 
treatment) . Obviously, each industry stake
holder stands to benefit from one rate making 
strategy over another. Unfortunately; no single 
methodology always distributes costs equitably 
among all parties. 

Throughput Conditions 

The ability of the pipeline industry to 
meet throughput conditions imposed by the 
FERC is one issue that was raised. Many ex
press concern over the pipeline throughput 
required to maintain profitability and reason
able risk/return parity given rate designs and 
at-risk conditions. As an example, currently 

1 Incremental rate design is a methodology used in 
designing rates for new facilities, which assigns the entire 
costs associated with new facilities to the customers re
ceiving services from the new facilities. 

2 Rolled-in rate design is a methodology used in 
designing rates for new facilities in which the incremental 
costs and throughput volumes associated with the new fa
cilities are included in the system wide rates of the 
pipeline constructing the facilities. Typically, rolled-in 
rate treatment is used when there is a net benefit for the 
existing customers, or other benefits in the form of new 
revenues in excess of the cost of the facilities placed in 
service. 
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proposed regulation requires rates based on 
high throughput requirements calculated 
close to maximum allowed operating pres
sures .  G as transmission companies are 
placed at risk to keep their pipelines full. This 
risky environment forces pipelines to face the 
formidable downside risk of not maintaining a 
"full" pipeline without the benefit of the up
side potential attained by higher levels of 
throughput. 

Regulatory Uncertainty 

Much apprehension has been expressed 
over the stability of the policies generated by 
the regulators of interstate pipelines, and the 
ability of these pipelines to enter into long-term 
agreements under such an environment . 
Again, focus group participants asserted many 
concerns aimed primarily at the regulators: 
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I think the importance of certainty is 
critical. Were trying to put together a 
[power generating] entity that's going 
to be based on long-term contracts. 

7b go into something and not know 
whether it's rolled-in or incremental 
until a couple of years down the road 
is not possible. 

Things have been changing so fast, 
you finally think youi"e starting to un
derstand what the ground rules are 
and they change again. 

The concerns of task group members and 
focus group members alike echo several im
portant aspects of the regulatory stability issue. 
First , all participants in the industry have a 
strong desire to maintain the certainty of their 
contracts, regardless of changing regulations. 
When regulations change, thereby nullifying 
those contracts (as has happened in the past) , 
the binding nature of those contracts are com
promised. One focus group member declared: 

I suggested to one of the commissioners 
that we need to have sanctity of con
tracts. He said, "Oh no, we can't have 
that There is no way we can move for
ward worrying about contracts." 



Also , the differences between state and 
federal requirements and regulating philoso
phies create confusion and frustration. 

You get the federal government in 
here and th e  states and at certain 
times they're opposed to each others 
thrusts and views. 

The net effect of this unstable regulatory 
environment is a reluctance of pipelines and 
their customers to  enter into long-t erm 
agreements that require the construction of 
permanent facilities, and an aversion by the 
financial markets to supply capital to build 
those facilities. 

Delays 

Concern exists over excessive delays ex
perienced during the period of time between 
the inception and completion of new facilities. 
Delays inhibit the industry's ability to be re
sponsive to their markets. Environmental re
view and reporting requirements coupled with 
the ability of special interest groups and com
petitors to delay construction through protests 
and proposals of duplicate facilities extend the 
approval process time to unreasonable ex
tremes. For example, due to a regulatory ap
proval process that was clogged by the filing of 
a multitude of alternative facilities and interven
tions, the Kern River (a 450-mile pipeline) pro
ject approval process spanned over five years 
while taking just one year to build. Iroquois 
Pipeline is yet another example where multiple 
interventions bogged down the approval pro
cess. Additionally; lengthy and complex appli
cations are often filed incomplete, further clog
ging the regulatory review process .  The 
ultimate result of these delays is a loss of com
petitiveness by the pipeline industry. Cus
tomers may be drawn to other energy suppli
ers who require less time to install facilities. 
The FERC is cognizant of these issues, how
ever, and has worked diligently to speed the 
approval process. In fact , since 1 988 the FERC 
has approved the construction of over 1 0 ,000 
miles of new natural gas pipeline facilities at a 
cost of about $1 1 billion. 

Cost of New Facilities 

The total cost of constructing and installing 
new facilities may be a constraint to adding 
new capacity. Facility costs and the related 

transportation _rates may make natural gas an 
noncompetitive choice when the delivered cost 
of natural gas competes with the delivered cost 
of other energy alternatives. Consequently; any 
actions to reduce the cost of new facilities con
sistent with efficient and reliable service can 
serve to make natural gas more competitive in 
serving new markets. 

Overall Financial Health of the 
Pipeline Industry 

The focus group participants communi
cated a genuine concern over the financial 
strength of the pipeline industry. They stated 
that take-or-pay settlements and the transition 
costs of FERC Order 436 have undermined the 
financial health of interstate pipeline compa
nies, and will make the investments required to 
expand capacity more difficult to finance: One 
focus group p articipant who expressed the 
sentiments of many stated: 

Everybody basically, with the excep
tion of probably two or three compa
nies, [are] teetering on the investment 
grade ratings. 

Another typical viewpoint that focus group par
ticipants expressed: 

You're finding the lenders being more 
and more conservative beca use of 
regulatory uncertainty in this industry. 

Several major pipeline transmission com-
panies have had to restructure organizationally 
and fmancially to remain competitive. For ex
ample , Columbia  is currently undergoing 
Chapter 1 1  bankruptcy proceedings as a result 
of many of the concerns identified by the focus 
groups and this h as made it difficult for 
Columbia to receive regulatory approval for at 
least one new project.  

The industry is developing structures that 
allow the incremental financing of new pipeline 
facilities. Kern River and Mojave are two exam
ples of the gas pipeline industry's ability to 
build facilities to meet customer needs in to
day's constrained financial environment. 

WORKING WITH CUSTOMERS 

Many of the above issues relate to the reg
ulation of the pipeline industry. Regulators can 
allow the natural gas industry more flexibility 
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and certainty so that it can work within a free 
market environment . In turn, pipelines must 
work diligently within a light-handed regulatory 
approach to make the free-market concept 
succeed. A philosophy that will assist the in
dustry's commitment to install the facilities nec
essary to serve a growing market is: 

Working with customers to install 
facilities required for economical, 
efficient. and reliable services re
sponsive to customer needs. 

The NPC recommends that the industry 
adopt and communicate this philosophy to its 
customers. Providing that service through the 
installation of new facilities at a competitive 
price and in a timely manner is predicated on 
appropriate regulation in a free market envi
ronment . History has shown that energy de
mand has always been met . . .  at a price. What 
remains to be written, is whether future de
mands will be satisfied by natural gas or some 
other energy source. The following additional 
recommendations present concrete actions that 
are necessary to eliminate the regulatory and 
cost constraints to adding new capacity to the 
nation's pipeline infrastructure, and help ensure 
that natural gas becomes and remains the na
tion's energy of choice. 

REGULATORY CONDITIONS ON 
NEW FACILITY CONSTRUCTION 

A primary hurdle facing the natural gas in
dustry in its attempts to add new facilities is pro
viding a framework that maintains equitable 
sharing of costs and risks between producers, 
pipelines/transporters ,  marketers , and end 
users. Traditionally; the control of the equitable 
risk/return of existing pipeline expansions and 
new pipeline systems has rested in the hands of 
regulatory agencies (primarily the FERC) . The 
present regulatory conditions placed on new fa
cilities certification create risks that, when com
pared to the anticipated returns, make it difficult 
to support the financing requirements of many 
new construction projects. The financial com
munity voiced concerns about the impact of 
regulation on project-fmanced pipeline con
struction in comments to RM9 1 - l l -OOO [MEGA
NOPR] in October 1 99 1 .  Essentially; the risk/re
turn issue is rate and regulatory in nature, and 
therefore can only be solved through changes 
in the regulatory process. 
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In Competitive Markets, Imple
ment Market-Based Pricing 
Using Negotiated Rates 

Market-based pricing should be imple
mented where adequate competition exists. 
Only through unimpeded free markets can par
ity be reached between the risk of building new 
pipeline facilities and the returns that these as
sets produce. 'lb the extent that the need for 
new or additional pipeline c ap acity is not 
clearly defined,  investors willing to assume 
risks should be allowed to pursue those oppor
tunities and accept the responsibility for their 
actions. The best rate making lets the market 
act freely through rates that are negotiated be
tween pipelines and their customers. The FERC 
and other regulatory agencies should encour
age the use of "negotiated rates" for new facili
ties as an alternative to traditional approaches. 

Negotiated rates do not preclude the ne
gotiation of a rolled-in rate treatment with a 
pipeline's customer base or a particular cus
tomer group. For example , pipelines might 
pursue rolled-in treatment in their negotiation 
of cost recovery for the connection of new sup
plies. Eventually every customer will be faced 
with the prospect of adding/connecting new 
supplies. Sharing the cost burden throughout 
the system creates an incentive to expand, and 
while the cost of the expansion creates a small 
rate increase to all customers, they can benefit 
from the added supplies. 

An example of negotiating incremental 
rates is the expansion of mainline and lateral 
lines in the direct vicinity of a particular cus
tomer or adding new customers. Only the spe
cific customer stands to benefit from these fa
cility additions . There fore , a negotiat e d  
incremental rate i s  more likely and would occur 
only if the incremental costs of the new facilities 
are economically feasible for the customer (or 
whomever is paying for the facilities) when 
compared to other alternatives. 

Of course, incremental or rolled-in rate 
treatment can apply to either market area or 
supply are a exp ansion s .  Regardle s s  of  
whether rates end up rolled-in or incrementally 
charged to specific customers or customer 
groups, rates should be determined through 
free and open negotiations. Obviously, the free 
market approach is only applicable where 
competitive markets exist. 



In Noncompetitive Markets, Miti
gate Risk Conditions, and Encour
age Alternative Incentive Based 
Rate Structures 

In noncompetitive markets, currently pro
posed risk conditions should be replaced with 
a mechanism that allows investors to recover 
costs and receive a rate of return that recog
nizes the project's overall risk. Overall risk is 
actually comprised of many components that 
vary depending on project type and location. 
For example, risks inherent in supply area pro
jects include expectations of reserve life and 
recovery mechanisms. Risks in market area 
projects include expectations of market growth. 
Risks such as regulatory uncertainty are com
mon to all projects. Thus, while a fixed rate of 
return may encourage the construction of new 
facilities for a given project, it may not result in 
the most economically prudent venture for all 
of the natural gas industry stakeholders. Ide
ally, in noncompetitive markets, regulators 
should work toward rate structures where sup
pliers (producers) , purchasers, and pipelines 
all share in a project's risk. For example , in 
supply areas, if a particular geological basin 
shows good potential for future development , 
pipelines should be able to install supply area 
transmission/gathering facilities with "extra" 
capacity without having to fulfill the proposed 
maximum throughput requirements. The eco
nomics of installing a larger diameter pipeline 
initially are much more favorable than loopmg a 
smaller diameter line at a later date. The Mo
bile Bay project is an example of a viable sup
ply attachment whose certificate was not ac
cepted  due , in p art , t o  high throughput 
requirements .  Rates should be based on 
throughput levels that balance both upside and 
downside potential while mitigating risk-shift
ing. Regardless of what actions are taken to 
mitigate the at-risk dilemma, all segments of 
the industry must reach a consensus on how 
risk should be allocated. 

In addition to mitigating risks, alternatives to 
traditional rate structures are needed in noncom
petitive markets that encourage the installation of 
new facilities at minimal costs. A relatively new 
approach that has been successfully introduced 
in other industries (telecommunications, for ex
ample) is incentive based rate making. This new 
methodology, examined in detail in Chapter 
Four, demands further examination and prospec
tive adoption by the gas industry and the PERC. 

Establish Risk/Return Parameters 
at Time of Regulatory Certification 
That Remain Stable Over Time 

New customers and proj ect sponsors 
need assurance that their costs will remain sta
ble over the long term. Both long-term and 
short-term contracts should allow a rate of re
turn that is related to the term of the contract. 
Pipelines and their customers must feel com
fortable. about entering into long-term agree
ments and making capital expenditures with 
confidence that the PERC or any other regula
tory entity will not change policy or rules at the 
pipelines' next rate case. The PERC must re
main forward looking and provide certainty in 
its policy decisions. F1exible regulation must 
be established that reduces the uncertainty 
customers face when attempting to develop 
long-term energy supply portfolios. The best 
way to assure new customers and project spon
sors that their costs will remain stable over the 
long term is to establish project risk and return 
parameters at the time of project certification 
and demonstration that these parameters will 
remain stable over time. 

Reduce Delays Associated With the 
Construction of New Facilities 

The pipeline industry and regulatory enti
ties must work together to reduce delays. First 
and foremost, the environmental review pro
cess must be streamlined. A more in-depth 
analysis of environmental issues facing the in
dustry is presented in Chapter Eight. 

The pipeline industry must work diligently 
with the PERC to reduce non-environmental de
lays as well. First, all segments of the gas indus
try should work together to avoid protracted 
delays resulting from the raising of frivolous 
due-process concerns and filing questionable 
competitive applications. Also, companies filing 
joint proposals should improve coordination to 
insure that their applications are filed complete 
and with minimal subsequent revisions. Fin� 
the concept of a phased certification process 

3 Under phased certification, the FERC will issue a 
preliminary certificate addressing business issues prior 
to a full order on all environmental issues. This allows 
companies to order materials, obtain financing, and take 
other actions necessary to install new facilities earlier 
than if the FERC waited to address all business and envi
ronmental issues in a single certificate. 

81 



should continue to be pursued by the FERC as it 
reconsiders Order 555. 

COST OF FACILITIES 

Finding alternatives to high-cost facilities is 
of paramount importance when customers 
weigh the cost of gas service against other op
tions . Minimizing new facility requirements 
through the more efficient use of existing facili
ties and the utilization of new technology are 
methods that can reduce the overall cost of facili
ties. Additionally, an overall increased use of 
natural gas will help reduce the "effective" cost 
of facilities by reducing the uncertainty that mar
kets will be there to support the new facilities, 
and by providing larger throughput vol�es 
over which to spread the added cost of semce. 
However, the entire natural gas industry must 
cooperate in its efforts to add new customers 
and increase usage/throughput if it expects to 
grow during the next decade. 

The first step in reducing costs is to 
minimize new facility requirements. Incen
tives are needed that encourage the industry to 
offer new services that meet customer require
ments while minimizing the need for new facili
ties. For example, offering 330-day off-peak 
frrm service to customers provides an oppor
tunity to reduce the need for those facilities re
quired to provide the peaking service during 
periods of high demand. 

Efficient use of storage is another alterna
tive to building expensive new facilities. Stor-
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age utilization varies significantly betw�en 
pipeline companies, so it is difficult to prescribe 
one specific method for improving efficiency. 
However, in general , maximum efficiency is 
gained through the cycling of top gas (that gas 
which is available for withdrawal) during peak 
demand periods. Storage fields should be de
veloped to meet a pipeline's specific system 
design. Pipelines with excess storage capacity 
should work to more fully utilize that capacity in 
lieu of building new facilities.  It is important to 
note that the FERC Order 636 mandates that all 
participating open-access pipelines offer c�
pacity release programs. These programs will 
allow those who have firm contractual capacity 
rights to release those rights to others. These 
programs offer the p otential t o  incre�se 
pipeline utilization by creating a more efficient 
market for pipeline capacity. Moreover, the 
programs will provide the market with a flexible 
tool that may support market expansion without 
the need for new facilities. 

The development and use of new tech
nology should be encouraged. Technological 
improvements in materials and processes 
should be fully exploited to reduce the costs of 
new facilities and the costs of modifications to 
existing facilities. Incentives such as special 
rate treatments and tax incentives are needed 
to spur the use of new technology; as it is �u
ally quite costly to implement. Technology IS a 
subject that cuts across more than just the abil
ity to add new facilities, so an in-depth discus
sion is presented in Chapter Eleven. 
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CHAPTER U. J ... 

The focus group summary defined the re
liability issue in five parts: (A) pipeline deliver
ability; (B) regulatory environment; (C) supply 
deliverability; (D) price volatility; and (E) mar
keting companies. 

The (A) pipeline deliverability issue is 
defined as having three parts : 

• Capacity limitations , or lack of sufficient 
capacity 

• Financial health of the pipeline industry 
(to the extent it affects the industry's ability 
to add new facilities) 

• Operating procedures, particularly as they 
relate to serving industrial, independent 
power producer, and electric utility loads. 

The first two parts of the pipeline deliverabil
ity issue are addressed in the New Facilities 
and Assets sections. Consequently, this sec
tion will focus on the pipeline deliverability is
sue as it specifically relates to operating pro
cedures. 

Operating procedures are directly re
lated to the reliability issue and are also a key 
part of serving natural gas customers. As an 
example , in December 1 9 8 9 ,  there was a 
stress situation where it appears that the avail
ability of additional real-time data might have 
improved the industry's ability to respond to 
these circumstances. Other examples include 
circumstances where pipelines might not have 
fully coordinated operating procedures,  in
cluding but not limited to : 

ELINES 

• Lack of an industry contact list of pipeline 
and producer operators to be used in pe
riods of operating stress 

• Lack of  coordinated maintenance and 
downtime schedules 

• Lack of consistency among transportation 
request forms 

• Lack of a consistent set of rules governing 
the allocation of capacity (upstream vs. 
downstream) at capacity constrained points. 

Improved operating procedures also have the 
ability to enhance the efficiency of natural gas 
service. Examples include the use of prede
termined allocation procedures, operating bal
ancing agreements, use of Electronic Data In
terchange to transfer information and increased 
use of on-line , real-time measurement for 
billing, as well as operational purposes. 

The (B) regulatory environment pre
sents reliability issues as well. While FERC 
Order 636A tries to preserve and enhance the 
reliability of the transmission and storage sys
tem by encouraging increased use of real
time measurement and other means, there are 
other regulatory issues that arise in the area of 
the reliability of the transmission and storage 
system. Specifically, there is potential conflict 
between curtailment plans based on end use 
as provided in the Natural G as Policy Act of 
1 978 and the Order 636A environment where 
supplies are envisioned to be allocated on 
the basis of contracts. As background, many 
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existing customers remember being curtailed 
years ago and this memory still affects their 
perceptions about the reliability of natural gas 
service . Historically, curtailment plans were 
devised to ensure that high-priority consumers, 
such as residential users, hospitals, and schools 
received natural gas during periods of short
age and physical emergencies (i.e. , hurricanes 
or freeze-ups causing supply disruptions) . 'Ib
day, in stark contrast to the past , the gas on 
these interstate pipelines is owned by literally 
hundreds of shippers. Consequently, the in
dustry should be aware of and address the po-
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tential conflict between allocation of natural gas 
supply on the basis of end use and a new sys
tem under Order 636A where natural gas is al
located on the basis of contract . These con
flicts can exist at both the federal and state 
levels. 

A similar inconsistency between regula
tory framework and an industry based on con
tracts is the continuing service obligations of 
pipelines to provide sales service. The signifi
cance of both of these issues is being reduced 
through Order 636. However, the inconsistency 



may continue to exist in the future and may 
need to be addressed if only through an educa
tional process. 

In summary, this section addresses relia
bility and industry operating guidelines in the 
following areas: 

• Operating procedures that can enhance 
reliability and make it easier for cus
tomers to arrange for natural gas service 
(examples: predetermined allocation pro
cedures, l operational balancing agree
ments,2 etc.) 

• Pipeline operating procedures and infor
mation that allow the industry to respond 
to crisis and emergency situations, such 
as December 1 989 

• Areas where there may be conflicts or 
contradictions between the regulatory 
environment and contracts, e .g. , curtail
ment plans based on end use and the 
continuing· existence of pipeline service 
obligations. 
The (C) supply deliverability, (D) price 

volatility, and (E) marketing company issues 
mentioned in the focus group analysis of relia
bility are beyond the scope of this section and 
are addressed elsewhere in the NPC study in 
Volume II , Source and Supply. and Chapter Ten 
ofVolume I ,  the summary report . 

The FERC/DOE Deliverability Task Force 
recently issued a report that addresses many of 
the areas listed above. The NPC has not tried 
to replicate or duplicate the extensive efforts of 
the FERC/DOE Deliverability Task Force. This 
is discussed more fully in Chapter '1\vo of this 
report .  

1 Predetermined allocation procedures allow sup
pliers to direct the pipelines on how to allocate volumes 
delivered at supply sources that may not exactly match 
the nominations made at that same source. These proce
dures avoid after the fact reallocation problems that cre
ate significant ongoing accounting problems. Proposals 
are currently being circulated in the industry that require 
that these predetermined allocations methodologies be 
communicated directly to the transporter prior to gas 
flowing. 

2 Operational balancing agreements between in
terconnecting pipelines can serve a similar purpose to 
predetermined allocation procedures. They allow inter
connecting pipelines to determine how volumes will be 
allocated in advance of the actual flow. Operational bal
ancing agreements can also help to reduce the account
ing effort for both pipelines and their customers. 

INDUSTRY EFFORTS TO IMPROVE 
RELIABILITY AND DEVELOP IN
DUSTRY OPERATING GUIDELINES 

In Texas, the Voluntary Allocation Commit
tee has been in existence for several years to 
help address reliability issues, particularly in 
times of emergency or crisis. This Committee, 
which is composed of representatives for both 
intrastate pipelines and large end users in the 
state of Texas, has been effective in helping to 
address reliability concerns during times of 
stress. This effort is discussed more fully in 
Chapter Nine, Reliability. of Volume I ,  the sum
mary report. 

'Ib help address reliability operating con
cerns with the electric industry. INGAA has 
been making a very strong effort to improve 
communication with the electric industry. Most 
recently, representatives from the pipeline in
dustry and the North American Electric Relia
bility Council met to discuss pipeline reliability 
issues as they affect electric generation. Elec
tric generation issues are more fully discussed 
in the electric generation section of this chapter. 

In response to the need for operating 
guidelines ,  the industry in 1 9 87 created a 
committee whose charge was to evaluate the 
necessity of industry-wide guidelines and make 
recommendations for these guidelines where 
appropriat e .  This e ffort , le d by the 
INGAA/COPAS Committee with the input of 
various pipelines, producers, LDCs, and mar
keters created a set of suggested voluntary 
guidelines to move the industry toward stan
dardization. Under development for more than 
two years, these voluntary guidelines now pre
sent operating, administrative, and accounting 
alternatives that are responsive to the dramatic 
changes that have occurred in the natural gas 
business since the advent of open-access trans
portation and the restructuring of the industry 
brought about by changes in federal regulations. 
The primary benefit o f  the INGAA/COPAS 
guidelines is to improve the accuracy and timeli
ness of the flow of information needed to acquire 
and transport gas in an open-access environ
ment. These guidelines continue to be revised 
as changes occur within the industry. Any 
changes are reviewed and approved by the Nat
ural Gas Review Committee which is composed 
of representatives from ING.AA, COPAS, and the 
American Gas Association. 
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The INGAA/COPAS Committee has rec
ommended that guidelines be implemented 
using Electronic Data Interchange to improve 
the timeliness of information availability. Stan
dard formats, called GAS*FLOW, have been 
developed that will facilitate the computerized 
exchange of information as recommended by 
the guidelines. The GAS*F'LOW users group, 
which includes representatives of all segments 
of the industry, was formed to promote and fa
cilitate the implementation of these standards. 
In addition, many pipelines are improving and 
will continue to improve their ability to operate 
the system through the installation of real-time 
measurement. 

The NPC expects that during the course 
of implementation of  PERC Order 636A, 
many pipelines will develop procedures to 
enhance the efficiency and reliability of their 
services. Specific procedures that will assist 
in this area include predetermined allocation 
procedures, the development of operational 
balancing agreements, and cash-out proce
dures to address imbalances. In addition, 
many pipelines are improving and will con
tinue to improve their ability to operate their 
systems through the installation of real-time 
measurement. 

The Transmission and Storage Task Group 
supports the efforts described above, as well 
as other efforts made by individual companies to 
improve the quality of natural gas service. Also, 
the Transmission and Storage Task Group sup
ports the recommendation made in Volume I, the 
summary report, that the industry consider de
veloping a Natural Gas Reliability Council to 
address reliability concerns facing the natural 
gas industry in a comprehensive and coordi
nated manner. 

In summary, the industry h as been 
making a concerted effort to  address relia
bility concerns and develop operating 
guidelines ,  although significant progress re
mains to be made. 

FERC/DOE DELIVERABILITY 
TASK FORCE 

This task force, chaired by PERC Commis
sioner Jerry Langdon, began its work shortly 
after the December 1 989 stress situation. The 
fmal report was issued in September 1 992 .  
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Chapter One of the report, which contains the 
background, conclusions, and recommenda
tions from the report, is included as Appendix 
H of this report. The Deliverability Task Force 
made a comprehensive review of natural gas 
deliverability issues with the express purpose 
of achieving a vision of developing a system of 
natural gas data to meet the needs of tomor
row's markets. 

The Deliverability Task Force made a se
ries of very specific recommendations to im
prove deliverability data, which were broadly 
grouped into four categories: 

• Standardization of information 

• Review, development , and dissemination 
of data 

• Implementation of electronic data record
ing and electronic data interchange 

• Planning and coordination for peak peri
ods and emergencies. 

The report states that the cost to both the 
government and industry and consumers 
should be considered in making decisions to 
proceed with the recommendations. Also, the 
need to protect proprietary data must be re
spected and the data must be collected in a 
manner that encourages private sector flexibil
ity and innovation. The NPC has reviewed the 
recommendations made in the report and gen
erally agrees with the overall thrust of the rec
ommendations, although the Council has not 
attempted to reach a consensus on each and 
every recommendation. 

The NPC does specifically support the 
recommendation to "conduct a conceptual and 
feasibility study on the structure and formation 
of a national voluntary organization to operate 
in times of emergency or extreme conditions 
such as those that developed during Decem
ber 1 989 ; '  and believes that a Natural Gas Reli
ability Council would be an appropriate vehi
cle to implement such a structure. The NPC 
also recommends that the industry specifically 
address the recommendations of  the 
PERC/DOE Natural G as Deliverability Task 
Force Report as part of its deliberations in 
identifying the mission of the Natural Gas Relia
bility Council and assist in the implementation 
of these recommendations as necessary. 



ROLE OF FEDERAL, STATE, AND 
LOCAL OFFICIALS 

Federal, state, and local officials have an 
important role in supporting the natural gas in
dustry by addressing reliability and operating 
guideline issues consistent with the broad 

study theme of "regulators need to let it work: '  
The NPC believes that the appropriate role of 
government and regulators is to support the 
efforts of the industry to  address these is
sues-intervening only when circumstances 
indicate that the industry is not taking appro
priate action. 
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Based upon comments by focus group 
participants, some customers are not satisfied 
with the present methods for obtaining infer
mation concerning the availability of transmis
sion and storage capacity. Some customers 
have found it difficult to determine what capac
ity exists, and when or where capacity is avail
able for use. Some producers seeking oppor
tunities to deliver small quantities of gas for 
vehicular refueling stations have found it diffi
cult to obtain transmission capacity from 

pipeline transporters that would be consistent 
with the needs of that particular marketing ap
plication. Also, potential new end users have 
complained of being uncertain about distribu
tors' willingness to provide firm deliveries from 
existing facilities, or to build new facilities to ac
commodate new loads. Some customers need 
firm transportation services for only part of the 
year, but perceive existing rates and charges as 
requiring them to purchase capacity on a con
tinuous basis for the entire year. Finally; the nat
ural gas industry has not yet benefited from the 
development of market centers or market hubs. 
The potential for developing market hubs pro
vides opportunities for both increasing the effi
ciency of gas marketing, and increasing the reli
ability of p articular services by effectively 
diversifying the availability of supplies. 

DISCUSSION 

One of the problems causing difficult ac
cess to adequate flrm or interruptible trans
portation and storage capacity is evolving reg
ulatory policies. Since rules concerning the 
obligations of pipelines and distributors to 
serve markets are changing, it is sometimes 
difficult to forecast the availability of capacity to 
serve particular markets with transmission and 
storage of supplies from particular locations. 
This circumstance is sometimes compounded 
by the user's uncertainty concerning exactly 
which supplies from which locations are de
sired, or exactly what service parameters are 
desired to be effective . Sometimes, new or 
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additional firm transmission and storage capac
ity is offered, but customers may not want to 
commit to new capacity, at incremental costs, 
preferring access to interruptible capacity at 
lower rolled-in costs.  Nationally, producers 
seeking to develop markets for vehicular natu
ral gas have complained that pipelines do not 
want to handle small quantities of natural gas 
for refueling stations.  Customers ' unmet 
needs range from the uncertainty about dis
tributors' commitments to construct new trans
mission capacity to  the uncertainty about 
pipelines' willingness to provide for daily fluc
tuations in small loads like natural gas vehicle 
refueling stations. 

Other customers' concerns discovered in 
customer surveys included concerns for relia
bility of transmission services, which appar
ently resulted from customers' preference for 
lower-priced interruptible services. Although 
customers preferred not to purchase more 
costly firm services, their perception was that 
the quality of interruptible services was not 
satisfactory. 

Improved marketing and a faster transition 
to an open-access environment should improve 
this situation. Companies providing natural gas 
services need to communicate better with their 
customers regarding exactly what services are 
available under particular conditions. 

FERC Order 636 provides for consider
able progress in stabilizing regulatory uncer
tainty, which will enhance customers' abilities 
to make longer-term commitments. In addi
tion to resolving issues concerning service 
obligations and fixing future firm service lev
els, the Order provides for capacity releasing 
programs that should allow available capacity 
to be more accessible. Also, the proposed 
electronic bulletin boards ·of pipeline compa
nies should ensure that all customers have ac
cess to information concerning all but the 
shortest term capacity releases, as well as op
portunities to bid for any desired released ca
pacity. The capacity release programs and 
the associated electronic notice posting meth
ods should provide customers with an effec
tive "menu" from which to select services to 
satisfy their needs, as well as to offset reserva
tion charges for capacity that may not be 
needed at all times. 
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Under Order 636 , industrial end users will 
have opportunities to work toward long-term 
contracts with producers and marketers, and to 
obtain firm transportation service s  on 
pipelines. Those end users desiring firm con
tracts for deliveries to their "burnertips" may 
also need flrm transportation contracts with 
LDCs. State regulators need to consider the 
needs of their end users, and direct, as appro
priate, the unbundling of natural gas sales from 
transmission and storage services performed 
by LDCs. Without considering the possibility 
of unbundling of LDCs' services, it will remain 
uncertain whether all customers will be able to 
obtain access to the nation's transmission and 
storage system. In this regard, one state regu
latory commissioner, in responding to survey 
questions, advocated more aggressive market
ing efforts by LDCs, commenting that his com
mission receives inquiries most weeks from 
customers seeking assistance in obtaining nat
ural gas services for their neighborhoods or 
businesses. 

A recent study by the FERC's Offlce of 
Economic Policy, entitled Importance of Market 
Centers (see Appendix G) , concluded that 
market centers or market hubs can be effective 
mechanisms to lower barriers to transmission 
and storage accessibility by providing ready 
reference points for information concerning 
natural gas services. Market hubs would natu
rally be located at major points of pipeline 
interconnections, near large sources of sup
plies, large storage facilities, or large markets. 
At these readily available and widely recog
nized reference locations, buyers and sellers 
would make arrangements to buy, sell , and 
trade natural gas and related services. In addi
tion to adding variability to customers' options 
for gas supplies, market hubs should provide 
diverse opportunities for obtaining transmis
sion and storage services, and should provide 
producers and marketers with diverse sales 
opportunities. 

Increased economic marketing efficiency 
can be achieved through the development and 
use of market hubs. With more options and in
formation readily available , it is possible that 
customers could select a set of supplies and 
services that would meet their needs while con
suming the least necessary capacities, and thus, 
the least capital commitments. This should pro
vide customers with better access to transmis
sion and storage services at lower costs. 



Market hubs ,  operating with existing 
pipelines,  should lower barriers and reduce 
transaction costs by making more comparable 
information more readily available. It should 
be easier for customers using market hubs to 
avoid problems involving pipeline receipt and 
delivery points ,  since the customers would 
have more choices  of  pipelines ,  and the 
pipelines would have more opportunities to 
benefit from the customers' access to diverse 
supplies and marketers' services. The un
bundling of gas sales from transmission and 
storage services seems naturally related to the 
development of market hubs , and the PERC 
has instructed pipelines not to inhibit the devel
opment of market hubs in its Order 636.  

By encouraging the creation and develop
ment of market hubs, there should be increased 
opportunities and more flexibility for pur
chasers to obtain and use natural gas. With 
multiple supply, storage, and marketing options 
available at these reference points, there should 
be increasing confidence in the reliability of nat
ural gas. In present circumstances, where ag-

gregate deliverability exceeds aggregate mar
ket requirements most of the time, a system of 
market hubs should increase the actual reliabil
ity of natural gas services for most customers. 

In summary; access to transmission and 
storage capacity will be improved by: 

• Improved marketing and better communi
cation with customers concerning the lo
cations, timing, costs, and availability of 
transmission and storage services 

• Appropriate evaluation and direction by 
state regulat ors concerning the un
bundling of gas sales from transmission 
and storage services by LDCs 

• The creation and development of mar-
ket hubs.  

Improved access to the transmission and stor
age system will contribute to better utilization 
of existing facilities, more economic develop
ment of new facilities, and an increasing use of 
natural gas. 
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Natural gas represents an enviromnentally 
desirable energy alternative, not only because 
of its inherently clean-burning properties, but 
also because it is delivered to consumers 
through a transportation system that is safe and 
environmentally superior to systems used to 
deliver energy alternatives such as coal,  oil, 
and electricity. Dupl�cative and sometimes 
conflicting enviromnental regulation at federal, 
state, and local levels and complicated permit
ting constraints on new pipeline construction 
discourage increased natural gas use and, as a 
consequence , encourage the use of these 
other, less enviromnentally desirable, energy 
sources. Many of these regulatory constraints 
are procedural, not substantive, and do nothing 
to enhance safety or enviromnental protection. 
Streamlining construction regulations and the 
process for obtaining construction permits 
would enhance the ability of natural gas to 
compete with energy alternatives and, thereby, 
avoid unnecessary pollution of the enviromnent 
through the inadvertent promotion of less 
enviromnentally desirable fuels. 

ENVIRONMENTAL OVERVIEW 

Natural gas is the cleanest-burning fossil 
fuel. The combustion of natural gas to produce 
energy results in the emission of almost no sul
fur dioxide (S02) and significantly less carbon 
monoxide (CO) , carbon dioxide (C02) ,  volatile 
organic compounds (VO C) ,  and particulate 
matter than coal or oil. All of these compounds 
have been identified as having negative envi
romnental effects, and most are controlled un-

der the Clean Air Act . In fact ,  natural gas is 
considered a desirable energy alternative for 
complying with the 1 990 Amendments to the 
Clean Air Act because it produces less of these 
harmful emissions. A variety of Clean Air Act 
compliance strategies, such as gas co-flring, 
gas re-burn, natural gas fueled vehicles, and 
the strategic use of natural gas during periods 
of high ozone nonattainment, are based on the 
increased use of natural gas. 

Natural gas is more than 9 0  percent 
methane. Loss of methane, a greenhouse gas, 
during the production and transportation of nat
ural gas has been identified as a possible sec
ondary contributor to global climate change. 
There are few reliable, objective data on the 
question of methane emissions. The Gas Re
search Institute has initiated an aggressive 
program with the U. S. Environmental Protec
tion Agency to develop reasonable estimates 
of the leakage of methane during the produc
tion and transportation of natural gas. Based on 
data gathered to date, a total of about 1 percent 
of total ¥as production escapes into the atmo
sphere. Natural gas operations account for 
only a small fraction of world methane emis
sions and ranks after the following other 
methane sources: natural wetlands, animals, 
biomass burning, rice paddies ,  landfills , 

I Robert A. Lott (Gas Research Institute) , Methane 
Emissions from U.S. Natural Gas Operations, Abstract pre
sented at the Nordic Gas Technology Center's Confer
ence on Natural Gas and the Environment, Copenhagen, 
September 1992 . 
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termites ,  methane hydrates ,  waste water ,  
oceans and fresh waters, and coal .

2 

After construction, a natural gas pipeline 
leaves only nominal environmental surface im-

2 Gas Research Institute, Global Climate Change: A 
Gas Industry Program on Global Climate Issues, July, 1990. 
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pact . Restoration of natural vegetation com
mences soon after construction is completed. 
Done properly; ground cover is replaced and, if 
successful, complete recovery takes only one 
or two growing seasons. A mature, recovered 
right-of-way is maintained as an open area only 
enough to provide a means of access for in
sp ection , m aintenanc e ,  and rep air of  the 
pipeline. 

Also in terms of visual impact, natural gas . 
pipeline rights-of-way tend to be relatively 
small compared to electrical transmission 
rights-of-way or railroad rights-of-way: This is 
because the pipeline itself is small and does 
not require extensive support structure or lat
eral easements. Pipeline rights-of-way are also 
left largely unmarred by towers, wires, grading, 
railroad tracks, and similar artifacts associated 
with these other energy transportation systems. 

The highest risk, highest impact, environ
mental activity regularly undertaken by the natu
ral gas industry is new pipeline construction. 
However, almost all pipeline construction is sub
ject to strict environmental regulation at the fed
eral, state, and local levels. In addition, height
ened awareness and growing sophistication on 
the part of pipeline companies and federal, state, 
and local regulatory officials, as well as improved 
construction practices and technology; have min
imized the potential for, and the incidence of, en
vironmental harm from construction. 

For example, modern trenching practices 
and associated equipment require little room to 
operate. The pipeline construction zone can 
generally be limited to 40 to 50 feet on either 
side of the pipeline. Current technology and 
associated equipment also allow for a relatively 
short period of environmental disturbance in 
the construction area. Time elapsed from the 
commencement of trenching activities on a 
stretch of pipeline construction until the pipe is 
in the ground and covered can be as short as 5 
days. In areas of standing or flowing water, the 
trench can be open for as few as 24 hours. 

Improved construction t echnologies 
have also decreased the environmental im
pact of river and wetland crossings. The most 
significant advances have come in the form of 
directional drilling and borings beneath ob
stacles such as rivers, railroads , and high
ways. Although very expensive , one of the 
first options considered when making a river 



crossing is directional drilling under the river 
and pulling the pipe through. By drilling be
low the river bottom, it is possible to com
plete the crossing without any disturbance of 
the river's ecosystem. 

SAFETY OVERVIEW 

Pipeline safety is the responsibility of the 
U.S. Department of Transportation (DOT) . The 
DOT is responsible for assuring the safety of 
over 1 .6 million miles of natural gas pipeline, 
including gathering, transmission, and distribu
tion pipelines. Since 1 970 pipeline operators 
have been required to notify DOT of reportable 
incidents, including leaks that involve signifi
cant property damage, j njury; or death. Based 
on these reports, the DOT has concluded that 
natural gas pipelines are one of the safest 
modes of regulated transportation. 

The DOT's safety mandate stems from the 
Natural Gas Pipeline Safety Act of 1 968. The 
DOT sets minimum pipeline safety standards 
( 1 8  CFR Part 1 92) , administers a nationwide in
spection and enforcement program, supports 
research, and provides continuous training pro
grams for industry and regulatory personnel. 
The DOT implements its inspection and en
forcement program primarily through coopera
tive agreements with state agencies. Although 
subject to minimum federal standards, individ
ual states are free to impose more stringent re
quirements. 

Pipeline design, construction, and opera
tion and maintenance are all subject to DOT 
safety requirements. These requirements im
pose more stringent conditions where popula
tion density-the number and concentration of 
people located near the pipeline-increases. 
The DOT also requires pipeline operators to es
tablish an emergency plan to minimize the haz
ards in the event of a gas pipeline emergency. 

Historically, natural gas transmission and 
gathering facilities have experienced only 
about 1 .3 service incidents per 1 ,000 miles of 
pipeline per year.3 Both the industry and the 

3 For a summary and analysis of DOT pipeline 
safety reports see, e.g. , D. J. Jones, G. S. Kramer, D, N. 
Gideon, and R. J. Eiber, 1986, An Analysis of Reportable 
Incidents For Natural Gas Transportation and Gathering 
Lines 1 910 through june 1 984. NG- 18 Report No. 1 58,  
Pipeline Research Committee of the American Gas Asso
ciation. 5 ,862 service incidents were reported during 
this period. 

DOT study accident reports to seek ways to im
prove pipeline safety. In two areas-outside 
forces and corrosion-significant improve
ments have been made. 

Typically, more than half of all pipeline 
safety incidents are caused by outside forces. 
Most of these outside forces were caused by 
human error in the operation of equipment 
such as bulldozers and backhoes. As a result, 
pipeline operators have been required since 
1 982 to participate in "one call" public utility 
programs. The "one call" program is a service 
utilized by public utilities and some private 
companies (e.g. , oil pipelines and cable televi
sion) to provide preconstruction information to 
contractor or other maintenance workers on 
the underground location of pipes, cables, and 
culverts. 

It is also important to note that modern 
pipeline design, construction, and testing tech
niques have significantly reduced the inci
dence of pipeline failure. Pipelines installed af
ter July 1 97 1  are required to use both external 
protective coatings and cathodic protection to 
protect against external corrosion. This re
quirement has resulted in a significant reduc
tion in corrosion-related failure rates when 
compared to those for unprotected or partially 
protected pipe. 4 

More recent data support these conclu
sions. Incidents of failure remain at low levels. 
For example, in 1 9 9 1  only 7 1  incidents were re
ported. This equates to an incidence rate of 
only about 0 .23 incidents per 1 ,000 miles of 
pipeline (per year) .s On average, the data for 
1 985 through 1 99 1  shows consistently low rates 
of service incident rates, with no pattern show
ing either an increase or decrease in service 
incidents reported. 

Concern has been expressed about the 
aging of the pipeline system. In fact , pipeline 
systems are continuously being rehabilitated 
and modernized. On average, the data for 
1 985 through 1 99 1  show consistently low rates 
of service incident rates, with no pattern showing 

4 The reduced frequency of incident for newer 
pipe may also be influenced by improved knowledge of 
their location and better surface marking. 

5 7 1 incidents over an estimated 300,000 miles of 
transmission and gathering pipeline. These figures are 
not comparable to earlier figures because the reporting 
requirements were relaxed in 1 984. 
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either an increase or decrease in service inci
dents reported. Considering that the industry 
has grown during that same period, it is rea
sonable to conclude that the natural gas 
pipeline system is not deteriorating from a 
safety standpoint. Because of safety related ex
penditures and better training, the system may 
be actually getting safer over time. 

Minimal environmental or safety harm 
should result from an accidental release or leak 
of natural gas during transportation, whether 
on- or offshore. Gas has a narrow range of 
combustibility and is lighter than air. It will rise 
and dissipate quickly upon release. For these 
reasons, the risk of damage, whether to peo
ple, property, or the environment, from an acci
dental release or leak of natural gas, even in the 
case of natural gas vehicles, is low. 

Continued improvements are possible in 
the future. New technologies have been devel
oped to allow operators to test operating 
pipelines for corrosion and potential defects, 
and correct problems before they result in 
leaks . One technology currently in use in
volves the use of so-called "smart pigs"6 to ex
amine the inside of a pipeline. 

CONSTRAINTS 

The stringent requirements of the 1 990 
Clean Air Act Amendments to reduce ozone 
may be a significant deterrent to expanding the 
current pipeline system or constructing new 
pipelines. The Amendments modified the fo
cus of ozone non-attainment strategies to incor
porate NOx controls along with hydrocarbon 
controls. While the controls required at each 
facility will be driven by site-specific facts such 
as existing technology and local air quality, 
emission control requirements for existing facil
ities could range from moderate combustion 
moderation to advanced catalytic controls .  
New facilities may be subject to stringent offset 
requirements. 

The effect of these requirements in some 
cases will be to increase the cost of pipeline op
erations and potentially inhibit pipeline expan
sion within and into some parts of the country. 

6 A "smart pig" is a devise that travels inside under
ground pipeline and detects signs of internal corrosion. 
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Existing regulatory requirements do not 
support the timely construction of new facili
ties. Regulatory and permitting delays fre:
quently prevent pipelines from being market 
responsive. Environmental review and report
ing requirements extend to unreasonable ex
tremes the regulatory approval process for new 
construction. Additionally; filing of applications 
is problematic due to duplicative, and some
times conflicting, filing requirements with nu-
merous agencies. 

· 

The net result of these delays is a loss of 
competitiveness and responsiveness to cus
tomer needs by the natural gas industry. As a 
consequence, energy consumers are drawn to 
other energy sources that are less safe and less 
environmentally attractive than natural gas, but 
which require less time and effort to install. En
ergy consumers tend to choose the energy al
ternative that provides what they want, when 
they want it, and at the price they want . The 
entire regulatory process can create a market 
bias in favor of less environmentally desirable 
energy sources, thereby increasing risk and 
harm to the environment by discouraging the 
increased use of natural gas. 

The St . Petersburg/Hillsborough Connec
tor project in Thmpa, Florida provides a good 
example of some of the regulatory challenges 
to constructing new pipeline. This 36-mile pro
ject required over 20 environmental permits 
(exclusive of construction permits) from more 
than 9 different regulatory agencies. Wetlands 
permits were particularly time-consuming to 
acquire because many wetland areas required 
multiple permits from multiple agencies. 

Coordination among regulators of new 
construction review and approVal could expe
dite the construction of new facilities without di
luting substantive environmental protections. 
Formal agreements among state and federal 
regulators, ' 'programmatic agreements," estab
lishing coordinated or consolidated procedures 
for addressing common and overlapping envi
ronmental issues could streamline the review 
and approval process. . These formal agree
ments could include conflict resolution proce
dures to expedite environmental appeal efforts. 
Such arrangements would reduce avoidable 
procedural delays, eliminate the risk of duplica
tive requirements, and provide a mechanism for 
addressing conflicting regulations. 



SERVING ELE 

The power generation industry partici
pants in the focus group survey identified relia
bility of and the general lack of familiarity with 
natural gas operations as concerns. The relia
bility issue was covered in Chapter Six. This 
chapter will address the operational concerns 
in providing gas for power generation from the 
gas industry's perspective. 

The greatest potential for growth in natural 
gas consumption is in the electric power gen
eration industry. Forecasts predict the electric 
power industry could double its use of natural 
gas during this decade. I In NPC Reference 
Case 1 (the moderate energy growth sce
nario) , total annual gas load projected to sup
port the electrical sector of the market is pro
jected to increase from 2.8 TCF in 1 99 1  to 3.8 

1 Electric Power Research Institute, Natural Gas for 
Electric Power Generation: Strategic Issues, Risks, and Op
portunities, 1990. 

TION LOADS 

TCF by the year 2000, increasing to 5 .0 TCF by 
20 1 0. However, to achieve this level of growth, 
the natural gas and electric power industries 
must play a critical and interdependent role in 
each other's future. 

Each industry participant , including gas 
producers, interstate pipeline companies, local 
distribution companies, marketers, and electric 
utilities, has disparate perceptions on these is
sues. This section addresses the obstacles to 
increasing gas usage for power generation 
from the interstate and intrastate pipeline's per
spective. In particular, the operational impact 
on the transporter's transmission and storage 
operation is discussed. 

The electric power generation is seen by 
the gas industry as an attractive opportunity to 
increase its market share. However, to pipeline 
companies with little experience serving elec
trical loads, power generation requirements are 
viewed with concern as to the operating de
mands on the system. The characteristics of 
gas consumption that most affect the ability of 
the natural gas industry to supply electric loads 
are: ( 1 )  the daily and hourly fluctuations in 
electric lo ad and corresponding gas load 
requirement; (2) the delivery pressure require-
ments to the power generator; and (3) the need 
for firm transportation or a reliable service. 

These consumption characteristics are not 
new to the natural gas industry; other tempera
ture-sensitive gas markets also exhibit fluctua
tions and can be difficult to predict . However, 
the major difference with gas requirements of 
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electric utilities is the relative size of the gas load 
for individual units (especially peaking units) and 
the short duration in which the gas is required. 
Natural gas requirement for gas-fired electric 
utility units are very large and isolated compared 
to the average residential, commercial, or indus
trial gas loads, which are broadly distributed 
over the system. Only the load requirements of 
the largest industrial and cogeneration cus
tomers compare to that of electric utilities. 

The industry's ability to reliably serve the 
power generation market is directly related to 
the type of generating capacity proposed (i.e. , 
base load or dispatchable) . However, a num
ber of concerns arise in the case of power 
generation designed for low load factor dis
patchable peaking demands. To better un
derstand these concerns, the service require
ments o f  the electric utility and the 
capabilities of the system must be reviewed. 

From the electric generators perspec
tive, a typical peaking unit providing summer 
peak day power demands will be off line until 
midday, come on-line within 1 5  to 20 minutes 
without notice and requiring up to 1 00 percent 
of its natural gas supply for a 1 to 1 2  hour dura
tion and then be off-line for the rest of the day. 
The no-notice delivery requirement is a func
tion of the generators inability to predict when 
the power unit will be dispatched. This unpre
dictability may repeat itself throughout the 
cooling/summer season, and to a lesser extent 
occur during the heating season. For some 
peaking generators, the total annual hours of 
operation may total 500 hours or less, equating 
to a mere 6 percent annual load factor. In addi
tion, a typical peaking unit may require a mini
mum delivery pressure of 300 to 350 psig, in 
comparison to the typical 50 to 250 psig mini
mum delivery pressures provided by the gas 
industry. 

Tailored services are complicated be
cause of the low and unpredictable nature of 
the load factor of the peaking plant. The pre
ferred firm transportation service and corre
sponding demand charges can be uneconomi
cal. Use of interruptible transportation service 
can improve the economics, but is consider
ably less reliable. Firm supply arrangements 
are complicated by the unpredictable low uti
lization and large daily demands, often forcing 
the plant to contract for interruptible supply. 
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Storage could be used to provide firm gas sup
ply. However, traditional storage fields (de
pleted oil and gas fields) often require a mini
mum number of days o f  service and a 
significant volume to provide the desired peak
day deliverability. Salt dome storage is more 
responsive, but more expensive than traditional 
storage. Storage may not be an option in some 
downstream markets where substantial incre
ments of new turbine capacity are being in
stalled. 

From the pipeline/LDC perspective, a 
variety of operational conditions must be satis
fied in order to provide service of this flexible 
nature. The potential problems occurring dur
ing the start-up of a large turbine power unit 
must be analyzed to ensure the integrity of a 
pipeline system that was originally developed 
under greatly different operating conditions. 
Traditional firm and interruptible transporta
tion services often require a notification period 
of typically 2 4  to 4 8  h ours prior t o  the 
commencement of deliveries. Deliveries are 
to be made on a even basis over the 24-hour 
period. Most interstate pipelines also have a 
system-wide minimum delivery pressure (ex. 
50 to 250 psig) within their tariffs, often below 
the requested minimum of the power genera
tor. The purpose of minimum pressure re
quirements o� a pipeline system acts as a de
sign criteria in protecting deliveries to 
customers at remote areas of  the pipeline , 
without maintaining uneconomically high pres
sures throughout the system. Delivery pres
sures generally exceed the design minimums 
on the main trunks of the pipeline system but 
can not be guaranteed without the addition of 
facilities. Current industry operating proce
dures are not suited to the swing nature of the 
gas-powered units and can have a significant 
economic impact. 

Thchnology is assisting in bringing these 
industries together. Manufacturers of turbine 
units for power generation are in the process of 
developing a unit that is capable of operating at 
lower inlet pressures, thereby eliminating the 
redesign of pipelines to accommodate the 
pressure requirements. Also, affordable and 
reliable PC-based transient simulation models 
are being developed that can be utilized by the 
pipelines to better understand the effects of the 
power units coming on-line. 



COORDINATION 
REQUIREMENTS2 

To develop services that addresses both 
industries' needs, close coordination among all 
industry participants is required. Since solu
tions to electric-gas coordination problems are 
unique to each utility and gas pipeline, electric 
utilities and their gas pipelines will have to 
work together to effectively deal with their 
unique problems. 

The coordination of gas supply and gas
fired generation is important in three areas: 
planning of new capacity, planning of daily and 
hourly capacity, and contractual arrangements. 
New capacity should be planned to prevent op
erating difficulties and minimize any additional 
costs through siting, back-up fuel arrange
ments, choice of pressure, and gas transporta
tion and storage arrangements . Reliable and 
economical operation can be achieved through 
timely communication of load forecasts and 
changes in planned generation, along with 
real-time monitoring of utility operations. 

The key to successful collaboration be
tween the industries is how well each under
stands the other's operation criteria and how 
well each can integrate those requirements into 
their own operating decisions to the benefit of 
both. As demonstrated by the successful oper
ation of gas-fired electric utilities in experi
enced regions such as ERCOT (Electric Relia
bility Council of Texas) , the goal of coordination 
and integration of operations can be both 
achievable and economically viable. Electrical 
utilities and gas pipelines new to gas-fired 
power generation should learn from the experi
enced utilities, as well as develop innovative ap
proaches to coordinating generation and gas 
supply. 

2 Electric Power Research Institute, Natural Gas for 
Electric Generation: The Challenge of Gas and Electric Indus
try Coordination, Research Project 3201 ,  September 1992. 

This collaboration has been increasingly 
occurring among individual gas companies 
and electric utilities.  The recently released 
Electric Power Research Institute report Natural 
Gas for Electric Generation: The Challenge of 
Gas and Electric Industry Correlation directly 
addresses this issue . Also, representatives 
from the Interstate Natural Gas Association of 
America and the North American Electric Reli
ability Council recently met to discuss reliabil
ity issues. These efforts will need to continue if 
the industries are to make this important rela
tionship work in the future. 

CONCLUSION 

The electric utility and natural gas indus
tries stand to gain significantly from common 
efforts to ensure reliable gas supplies for exist
ing and planned power generation. The issues 
addressed in this report need not deter electric 
utilities and gas pipelines from planning in
creased gas reliance either to meet the grow
ing demand for electricity or to achieve cost-ef
fective environment al compliance .  These 
issues must be resolved, however, if the inter
dependent relationship between the two indus
tries is to develop smoothly and successfully in 
growing downstream markets. The coordina
tion problems addressed in this report have 
developed because the electric and natural 
gas industries have matured largely indepen
dent of, and without reliance on each other. 
There are major coordination needs for effec
tive interaction between both industries. There 
is a need to exchange load forecast on a timely 
and frequent basis to avoid misunderstandings. 
This is especially true because of the transient 
effects on the pipeline systems caused by the 
start-up of the large gas turbines. The natural 
gas and power generating industries must co
operate, coordinate, and compromise to make 
this transporter/customer relationship work. 
The gas industry mlist develop creative and tai
lored services to encourage flexibility and 
commitment to gas by the electric utilities. 
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One of the issues of unbundling under 
PERC Order 636 is the impact on gathering 
systems and the rates charged for gathering 
natural gas prior to its delivery to a pipeline 
transmission system. 

Interstate pipelines that own gathering 
systems are concerned that they receive ac
ceptable rates of returns for these special
ized production area facilities; and may be in 

the process of mandated restructuring under 
Order 636 or divesting them to unregulated 
parties. 

Historical gathering rates on an interstate 
system may have been understated because of 
"rolled-in" treatment and may reflect a low net 
book value. Once a sale or transfer of such fa
cilities to an unregulated party occurs, the pos
sibility exists that gathering costs may be ad
justed to reflect an incremental increase in 
direct costs of operations and acquisition costs 
in excess of historical book value. A second 
possibility of increased gathering fees occurs if 
production are a facilities retained by the 
pipeline are unbundled and separate fees are 
charged under Order 636 . 

A concern during the Order 636 transition 
for the industry is that re-regulation does not 
occur for gathering systems as a reaction to in
creases in gathering rates. The producing 
community is concerned that incremental ad
justment in gathering rates do not negatively af
fect netbacks to existing production, or to new 
exploration or development projects. Addition
ally; LDCs and end users are concerned that 
they cannot pay gathering rates that are too 
high relative to competitive standards, or rates 
that are too high to maintain and expand mar
kets. At the same time, companies that own, 
acquire, or expand gathering systems expect 
an acceptable rate of return reflected in com
petitive gathering charges that may have been 
previously masked by "rolled-in" treatment. 
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WHAT IS A GATHERING SYSTEM 

Gathering systems are unique to produc
tion areas and are the supply sources for inter
and intrastate pipelines. They can be the direct 
connection to producing wells, and can be from 
a few feet in length to a single well, or become 
large volume integrated systems of thousands 
of wells and over a thousand miles of pipe to 
supply one or more gas processing plants. A 
gathering system c an equal a large LD C 
pipeline in complexity and an interstate high 
pressure pipeline in volumes, pressure , and 
compression horsepower. The unique aspect 
of a gathering pipeline versus other pipelines 
is that the gas is probably yet to be processed 
or treated to finished product specifications 
that can meet most end users' requirements. 
There are some cases, however, where well
head natural gas closely meets fmal pipeline 
specifications. 

Besides aggregation, gathering systems 
may provide additional required facilities in or
der to make the gas "merchantable" and meet 
pipeline specifications as to BTU and quality 
content. These services require additional in
vestment in equipment that will cause the gas 
to be merchantable: 

• Dehydration - Free water is "knocked 
out" and moisture content is reduced. 

• Treatment - Removal of contaminants such 
as hydrogen sulfide (H2S) or nitrogen. 

• Processing - Separating gas liquids (such 
as propane, butane, ethane, natural gaso
line) for further fractionation and thereby 
reducing gas BTU content. 

• Compression - Providing compression to 
aggregate and inject the gas into pipeline 
systems. 

There are other variables for a gathering 
system that influence costs and fees. These in
clude the production volume and reserves of 
the gas well, field development or growth pos
sibilities, the well and pipeline pressures, the 
distance to the nearest pipeline, and pipeline 
capacity. 

Owners of gathering systems can be the 
producer or independent well owner, stand 
alone gathering companies who will build the 
facility for an acceptable fee and return, multi
purpose companies such as marketers who 
may build such systems for aggregation pur-
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poses, and finally pipelines to ensure supply 
and to commit gas reserves to being trans
ported through their pipeline. Each will have 
different business and financial incentives for 
building the system. 

TODAY'S ISSUES 

Gathering systems that are currently part 
of a regulated interstate pipeline are the pri
mary focus of concern for all industry parties
producers, marketers, gathering companies, 
pipelines,  consumers, and regulators-state 
(utility and oil and gas commissions) as well as 
the FERC at the federal level. 

The problem is that gathering system 
costs were often previously rolled into mer
chant service rates, and the resulting gathering 
fee was only · a portion of the total operating 
cost, capital costs, and recovery; as a result of 
spreading the costs over several rates and ser
vices. The sale or divestiture, or unbundling of 
a gathering system as related to FERC Order 
636 restructuring can cause the gathering rates 
for individual gathering systems to be radically 
adjusted. 

The FERC has indicated a strong prefer
ence that production area rates be separately 
charged. Unless special provision is made for 
the recovery of a portion of the costs of owning 
and operating individual facilities (gathering 
systems) , one of three things may occur: 

1 .  It may be impossible for the pipeline to 
recover the full cost of the facility without 
having the opportunity to roll costs into 
merchant services 

2. The resulting reduction in netbacks to pro
ducers may cause them to shut in produc
tion or to reduce further development of 
the affected reserves 

3. The pipeline will divest the property to 
unregulated parties, and cause the gath
ering charges to be adjusted as the new 
owner attempts to recover the operating 
and capital costs that cannot be allocated 
to other customers. 

A substantial portion of gathering systems 
are unregulated and owned by private or un
regulated companies. A similar possibility ex
ists, that private unregulated carriers can "uni
laterally" increase gathering rates as a result of 
being the sole purchaser, or require unusually 



higher rates of returns for systems purchased 
from interstates as they restructure the gather
ing system line of business. This can become a 
state regulatory problem for either of two com
missions: a State Public Utilities Commission 
or a State Oil and Gas Commission. 

The legal basis for the regulation of gath
ering system is clouded. Section 1 (b) of the 
Natural G as Act exempts "production and 
gathering" from the scope of federal regula
tion by the FERC. However, the case law sup
ports FERC regulation of gathering performed 
in connection with interstate pipeline trans
portation. 

State Regulatory Commissions are being 
petitioned to regulate gathering costs both for 
properties divested by interstates and for exist
ing systems that are privately held. Such regu
lation could involve oversight and review for 
rate adjustments on new, existing, or trans
ferred "non-rate based gathering systems," 
and for wells that are connected to a single sys
tem, where an incremental connection is not 
economically justified and a "monopoly" gath
ering potential exists. If local community con
cerns oppose multiple pipelines, a competitive 
situation may be precluded by concerns totally 
beyond the realm of producers and gatherer's 
business relationships. Gathering system op
erators could be placed in a monopoly position 
even though it was not their purpose. Also, if 
"waste" is occurring due to gas not being pro
duced as a result of gathering policies, a state 
commission could be requested to intervene. 

Such regulation may be appropriate and 
necessary where single gathering systems are 
in place and thus no competition exists. How
ever, where competition exists for gathering 
services, market forces and contractual relation
ships should replace state regulation. Where 
regulatory oversight is indicated due to the ab
sence of competitive forces, State Commissions 
should focus on actual operating costs, book 
values at fully depreciated costs and the actual 
purchase price. Analysis should additionally in
clude volumes for throughput to be based on 
the higher of actual throughput , practicable 
throughput , or system design capacity and 
capped rates of return. The question of how 
much choice is available to producers and ship
pers on a gathering system could lead a com
mission to different regulatory strategies. A 
gathering operator encouraging "open-access" 

buying and trading could provide options and 
choices to its customers and thereby discour
age producers or others from requesting regu
latory oversight or planning. The gatherer 
could choose to be flexible and adopt more 
roles or combinations of roles such as producer, 
gatherer, aggregator, and marketer. 

IMPACTS 

The impacts of incremental increases in 
gathering charges are higher delivery costs of 
gas to the end user and a reduction to wellhead 
netback prices for drilling, development, and 
the production of natural gas. These increases 
may be necessary to assure continued opera
tions and provide fmancial incentives for the 
gathering system owner. 

If gathering costs are incrementally ad
justed, then future drilling economics can be 
negatively impacted, and the expected net 
wellhead price will be reduced and marginal 
projects will be eliminated. At the same time, 
existing marginal production could be shut in 
as a result of increases in existing gathering 
fees. Similar reductions in gas markets will oc
cur if IDCs cannot justify higher rates and end 
users cannot justify projects with higher costs. 

RECOMMENDATION 
One of the basic premises of FERC Order 

636 is that an unbundling of the interstate sys
tem will allow "free-market forces" to level in
equities and allocate costs and revenues to 
more nearly reflect the cost of business and di
rect capital to areas of. opportunity. 

One possible solution if rates on some 
gathering systems are incrementally adjusted 
is to permit State Regulatory Commissions to 
take an approach as was done for storage and 
transportation facilities: 

• Identification of gathering costs that are to 
be recovered through a special mecha
nism 

• Determination of the mechanism to be 
used for the recovery of the costs 

• Review of acceptable rates of returns for 
gathering costs. and investments 

• Identification of choices that are present 
and level of competition that exists. 
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Unbundling of gathering systems as a re
sult of FERC Order 636 has focused attention 
on the potential impact on rates for gathering 
on individual gathering systems that were pre
viously subject to "rolled-in" treatment. Stabil
ity in gathering fees for producers and con
sumers and acceptable economic returns for 
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gathering systems owners will best be accom
plished by unbundling, open access, and mar
ket forces. Oversight at the state level may be 
indicated in isolated cases; but regulation is not 
an acceptable alternative for the industry 
where sufficient competition exists. 



The purpose of this section is to identify 
the technology issues facing the transmission 
and storage segment of the gas industry, and 
describe how current research and develop
ment (R&D) addresses those needs. 

The NPC study envisions an expanded 
natural gas industry that will accommodate in
creased customer demand, primarily utilizing 
existing and currently planned facilities. At the 
same time, the NPC envisions a gas transmis
sion and storage system that continues to work 
efficiently, reliably, safely, and in an environ
men�ally acceptable manner· while accommo
dating the changes inherent in PERC Order 
636, as well as implementation of the Clean Air 
Act Amendments and future environmental reg
ulation. In making the transition to a gas trans-

port system that can achieve the gas industry's 
goals, technology will play an increasingly im-
portant role. 

· 

How new technology development is 
funded and the regulatory treatment of R&D
related expenses is a problem facing the gas 
industry in total and is discussed in the Tech
nology section of Volume I ,  the summary re
port . Incentive regulation for the pipeline in
dustry is discussed at the beginning of this 
chapter. There is a fundamental premise that 
for each company to obtain the full benefits of 
technology development, a risk-reward mecha
nism must be established with the regulatory 
community, so that there is adequate incentive 
to develop and adopt new technologies. 

While the focus group participants made 
no specific reference to transmission and stor
age technology, many of the transmission is:
sues that were identified are influenced by 
technology. Maintaining or improving system 
reliability, becoming more market driven, im
proving commitment to technology commer
cialization, and creating incentives were men
tioned as important concerns. 

To achieve the goals set forth in this study; 
the gas transmission and storage industry will 
need to more efficiently generate and manage 
information about system operations to im
prove system efficiency, reliability, and re
sponse to customer needs. The integrity and 
reliability of the industry's pipeline and storage 
assets must be maintained, and the capabilities 
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of the system must be efficiently enhanced to 
ensure timely service to new customers. 

Developing more effective solutions to en
vironmental compliance requirements will be 
an increasingly important industry need as well. 

OVERVIEW OF TRANSMISSION 
AND STORAGE R&D IN THE GAS 
INDUSTRY 

The gas industry has a 1 992 R&D budget 
of $24 million allocated to develop information 
and new technologies to meet the needs of the 
transmission and storage system. Two-thirds of 
that budget ($ 1 7  million) is managed by the 
Gas Research Institute (GRI) . The Pipeline Re
search Committee of the American Gas Associ
ation conducts a $4 million research program: 
while manufacturers contribute $2 million, and 
the industry $1 million. The research activities 
are closely coordinated among the groups and 
many programs are jointly funded. The gas in
dustry's R&D plans benefit from the input of ad
visory groups and supervisory committees that 
represent members of the transmission and 
storage industry at various levels. 

The broader issue of how the industry 
conducts R&D and how it is funded is dis
cussed in the Technology chapter of Volume I, 
the summary report. The needs of the trans
mission and storage technology segment of the 
industry and the R&D currently underway to 
address those needs are discussed below. 

TRANSMISSION TECHNOLOGY
STRATEGIC ISSUES AND 
OBJECTIVES 

While selected gas industry R&D projects 
target cost reductions in new construction, 
most of the gas transmission industry's R&D ef
fort is directed at the following objectives: 

• Reducing transportation costs 

• Assuring deliverability of natural gas to 
customers 

• Enhancing transport system reliability 

• Maintaining the integrity of the gas trans
port system 

• Reducing compressor station emissions 
and minimizing the cost of compliance 
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• Operating and maintaining the gas trans
port system: and constructing new facili
ties in a safe and environmentally desir
able manner. 

Specific R&D thrusts are in the areas of pipeline 
prime mover emissions reduction and com
pressor station efficiency improvement ,  au
tomation systems, transport measurement tech
nology; transmission piping systems, sensors 
and controls, and storage technology. This in
cludes basic research in areas such as funda
mental pipeline materials, gas flow fluid me
chanics, and combustion chemistry. The gas 
transmission industry has also, through GRI, 
begun operation of a metering research facility. 
and a non-destructive evaluation research facil
ity is llllder construction. 

COMPRESSOR EMISSIONS 

As is discussed in the environmental sec
tions of this study; the gas industry is attempting 
to expand during a time of growing environ
mental constraints on the industry: The Clean 
Air Act Amendments, passed in November 
1 990, set in motion a process to improve envi
ronmental quality by controlling a broad range 
of pollutants. Many of the areas targeted for 
regulation are important for the gas transmis
sion and storage industry. Title I of the Clean 
Air Act Amendments deals with ozone control 
by defining a set of requirements for controlling 
NOx from pipeline compressor engines. 

A key objective of R&D programs for the 
gas transmission industry is to develop cost
effective technologies for meeting emission 
control requirements. GRI is currently working 
with all of the major suppliers of pipeline com
pressor engines (turbines and reciprocating 
engines) to develop both retrofit and new 
equipment that will meet the NOx require
ments. Many of these retrofit kits will be field 
tested at pipeline companies to demonstrate 
their performance in the field. The American 
Gas Association's Pipeline Research Commit
tee and GRI are involved in a joint assessment 
to characterize future compressor station re
quirements and identify emerging technologies 
worthy of development. GRI and the Pipeline 
Research Committee are also planning to initi
ate work to support the use of alternative tech
niques to the extremely costly and burdensome 
continuous emissions monitoring equipment 
that is being mandated. 



COMPRESSOR OPERATIONS 

A large portion of the total cost of trans
porting and storing gas is operating and main
taining compressors.  Improved compressor 
operating efficiency is an objective for R&D in 
the areas of improved instrumentation and 
measurement of operating conditions. Diag
nostic software for optimizing compressor op
erations and maintenance is currently being 
tested on industry compressors driven by both 
turbines and reciprocating engines. Compres
sor noise management and station design are 
also issues that are being researched. 

TRANSMISSION AUTOMATION 
SYSTEMS 

In the last two decades, gas transmission 
companies have made significant investments 
in computer hardware and software to develop 
Supervisory Control and D at a  Acquisition 
(SCADA) systems. Today's operational envi
ronment reflects the need for a more global ap
proach to automation emphasizing real-time 
pipeline monitoring, control, and communica
tions to optimize pipeline operation and make 
it responsive to customer needs. 

As integration of field data acquisition with 
other company functions such as customer 
billing is completed, creating an integrated 
system where a customer can obtain consistent 
information about transportation options be
comes a priority. The INGAA/COPAS effort to 
describe the nature of information flow be
tween companies and create a uniform nomen
clature is a step in this direction. 

TRANSMISSION MEASUREMENT 
TECHNOLOGY 

Efficiently transporting natural gas requires 
accurate measurement of large quantities of 
flowing gas, particularly in an open-access 
transportation environment. R&D is being con
ducted to improve overall volumetric and en
ergy-measurement accuracy by developing im
proved meters, installation configurations, and 
flow conditioning devices, and to develop more 
accurate analytical procedures for gas mea
surement that capitalize on advances in fluid 
mechanics, thermodynamics, chemical engi
neering, and electronics. 

The Meter Research Facility now in opera
tion at the Southwest Research Institute in San 

Antonio, Texas, is used as a controlled testing 
environment to simulate actual pipeline gas 
flow conditions. 

PIPELINE INSPECTION AND 
MlliNTENANCE 

Maintaining the pipeline and storage asset 
to achieve reliable and safe transportation ser
vices requires a more thorough understanding 
of pipe conditions. This can be achieved by 
improving the capabilities of inspection tech
nology and the interpretation of their signals. 
The gas industry is currently constructing a fa
cility to simulate actual pipeline conditions for 
use in evaluating and developing advanced 
Non Destructive Evaluation (NDE) equipment 
and methods to detect and characterize flaws 
that are characteristic of metal transmission 
piping. The goal of the industry is to detect 
and characterize steel pipe anomalies through 
the greater accuracy and discrimination than 
afforded by state of the art equipment . The 
Pipeline Simulation Facility; located at Battelle 
Columbus Laboratories in Columbus, Ohio, is 
comprised of an NDE laboratory; a non-pres-

. surized pull-through facility (Pull Rig) , and a 
pressurized flow loop which simulates a trans
mission pipeline in service. 

Both the Pipeline Research Committee 
and GRI manage a coordinated R&D that is try
ing to improve ways of inspecting and testing 
pipelines. New and innovative methods to 
measure pipeline conditions are also being 
evaluated and tested. 

PIPELINE TECHNOLOGIES 

New and lower-cost gas transmission pip
ing and materials for new construction, repair, 
and pipe upgrade systems that are more resis
tant to damage caused by corrosion and arack 
propagation would reduce pipeline company's 
installation and maintenance expenses. Cur
rent R&D programs focus on line pipe, materi
als, corrosion, welding, coatings, and installa
tion, repair, and rehabilitation techniques. 

UNDERGROUND STORAGE 

Record storage withdrawals played a criti
cal role in ensuring deliveries when the natural 
gas system was severely tested during the cold 
weather of December 1 989 .  Maintaining and 

107 



enhancing the deliverability of existing storage 
facilities is the primary focus of R&D in this area. 
A secondary focus is on technologies to reduce 
the costs of underground storage operations. 

Storage reservoir performance R&D pri
marily emphasizes enhancing well productivity 
and optimizing the operation of storage facilities. 
A set of guidelines on storage well productivity 
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enhancement will be produced that represents a 
consolidation of industry knowledge in this area. 
Deliverability of natural gas from underground 
storage facilities will be maximized through inte
gration of all subsurface operations. Reservoir 
simulation models are currently being used by 
many storage operators, and the development of 
integrated versions is underway. 
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The Secretary of Energy 
Washington,  DC 20585 

Mr . lodwr i ck M .  Cook 
C h a i rman 
Nati onal Petro l eum Counc i l 
1 6 2 5  K Street , N . W .  
Was h i ngton;!.�� _.zooo6 

Dear Mr/cook : 

June 25 , 1 990 

I 
Through th i s  transmi ttal , I am formal l y  reque s t i ng that the N a t i onal  
Petrol eum Counc i l (NPC ) perform two stud i es th at are currentl y o f  
cri t i cal  i nterest  t o  t h e  Department of Energy . T h e s e  stud i es are 
descri bed bel ow .  

Constrai nts to Expand i ng Natural Gas Product i on ,  D i s tr i but i on and Use 

I reque s t  that the NPC conduct a comprehens i ve an al ys i s o f  the 
potent i al for natural gas to make a l arger contri but i on ,  not only to 
our N at i on ' s  energy suppl y ,  but al so to the Pre s i dent ' s  e n v i ronmental 
goal s .  The s tudy shou l d con s i der techn i cal , economi c and regul atory 
constra i nts to expand i ng product i on ,  d i s tri but i on and the use of 
natural gas . I n  the conduct of th i s  s tudy , I wou l d l i ke you to 
consi der c arefu l l y  the l ocati on , magni tude and econom i c s  o f  natural 
gas reserves , and the projected undi scovered and unconven t i onal  
resource ; the s i ze ,  k i nd and l ocat i on of future markets ;  the outl ook 
for natural gas i mports and exports ; and potent i al barr i ers t h at cou l d  
i mpede the del i verabi l i ty o f  gas to the mo st economi c ,  effi c i ent and 
envi ronmental l y  sound end - uses . 

Th i s  s tudy comes at a cri t i cal t i me ,  gi ven the i ncreased i ntere s t  i n  
natural gas , for devel opi ng publ i c  and pri v ate sector confi dence t h at 
natural gas c an make a greater contri but i on to the energy securi ty and 
envi ronmental enh ancement of our Nati on . I ant i c i pate that the 
res u l ts of your work wi l l  be abl e to contri bute s i gn i f i cant l y  to the 
devel opment of the Dep artment ' s  pol i c i es and programs . 

The U . S .  Refi nery Sector i n  the 1990 ' s  

U . S .  refi neri es face s i gn i fi cant ch anges to proce s s i ng fac i l i t i e s i n  
the next dec ade , part i cul arl y i n  response to new envi ronmental  
l eg i s l at i o n that wi l l  affect emi s s i ons  and waste d i sposal  from 
refi neri es and the compos i t i o n of motor fuel s .  Substant i al 
i nvestments are l i ke l y  to be requ i red to comp l y  wi th proposed C l ean 
Ai r Act Amendments , i nc l udi ng prov i s i ons deal i ng wi th a i r tox i c s  and 
al ternat i ve fuel s .  There i s  concern about the U . S .  eng i neer i ng and 
cons truct i on i ndustry ' s  capabi l i ty to des i gn ,  manufacture , and i ns t a l l 
qu i ck l y  the l arge number of new , soph i s t i c ated process i ng fac i l i t i e s 
that wou l d  be necess ary to supp l y  these fuel s .  

Product i mports , wh i ch are projected to i ncreas e , may al s o  h ave to be 
treated d i fferentl y than i n  the past . For examp l e ,  i f  U . S .  refi ners 
h ave d i fferent gasol i ne spec i fi cat i ons (e . g . , Re i d  Vapor Pre s s ure , 
aromat i c s , o l efi ns , oxygen content ) th an fore i gn ref i neri e s , i mported 
products may requ i re add i t i onal U . S .  refi n i ng .  

I request that the NPC assess the effects of these chang i ng cond i t i on s  
on the U . S .  refi n i ng i ndustry ,  t h e  abi l i ty of t h a t  i ndus try to respond 
to these ch anges i n  a t i me l y  manne r ,  regul atory and other factors that 
i mpede the cons truc t i o n  of new capac i ty ,  and the potenti al econom i c 
i mpacts of th i s  response on Ameri c an consumers . 

I l ook forward to rece i v i ng your res u l ts from these two stud i e s  and 
wou l d  l i ke to be not i f i ed of your progres s  per i od i cal l y .  

S i ncere l y ,  

h . / � 
James l) ,  Watk i ns 

r- Admi ral , U . S .  N avy ( Ret i re d )  

v 
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DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL 

In May 1 946, the President stated in a letter to the Secretary of the Interior that he had been 
impressed by the contribution made through government/industry cooperation to the success 
of the World War II petroleum program. He felt that it would be beneficial if this close 
relationship were to be continued and suggested that the Secretary of the Interior establish an 
industry organization to advise the Secretary on oil and natural gas matters. 

Pursuant to this request , Interior Secretary J. A. Krug established the National Petroleum 
Council on June 1 8, 1 946. In October 1 97 7 ,  the Department of Energy was established and the 
Council was transferred to the new department. 

The purpose of the NPC is solely to advise,  inform, and make recommendations to the Sec
retary of Energy on any matter ,  requested by him, relating to oil and natural gas or the oil and 
gas industries. Matters that the Secretary of Energy would like to have considered by the Coun
cil are submitted in the form of a letter outlining the nature and scope of the study. This request 
is then referred to the NPC Agenda Committee , which makes a recommendation to the Council. 
The Council reserves the right to decide whether it will consider any matter referred to it. 

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

• Unconventional Gas Sources ( 1 980) 
• Emergency Preparedness for Interruption of Petroleum Imports into the United States 

( 1 98 1 )  
• U. S.  Arctic Oil & Gas ( 1 98 1 )  
• Environmental Conservation-The Oil & Gas Industries ( 1 982) 
• Third World Petroleum Development: A Statement of Principles ( 1 982) 
• Enhanced Oil Recovery ( 1 984) 
• The Strategic Petroleum Reserve ( 1 984) 
• U.S. Petroleum Refining (1 986) 
• Factors Affecting U.S. Oil & Gas OuUook ( 1 987) 
• Integrating R&D Efforts ( 1 988) 
• Petroleum Storage & Transportation ( 1 989) 
• Industry Assistance to Government ( 1 99 1 )  
• Short-Term Petroleum OuUook ( 1 99 1 )  
• Petroleum Refining in the 1 990s-Meeting the Challenges of th e  Clean Air Act ( 1 9 9 1 ) .  

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

Members of  the National Petroleum Council are appointed by the Secretary of  Energy and 
represent all segments of the oil and gas industries and related interests. The NPC is headed by 

. a Chairman and a Vice Chairman, who are elected by the Council. The Council is supported 
entirely by voluntary contributions from its members. 
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NATIONAL PETROLEUM COUNCIL 

MEMBERSHIP 

William L. Adams 
Chairman and Chief Executive Officer 
Union Pacific Resources Company 

Charles W. Alcorn, Jr. 
President 
Alcorn Production Company 

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

Robert J. Allison, Jr. 
Chairman and Chief Executive Officer 
Anadarko Petroleum Corporation 

Eugene L. Ames, Jr . 
President 
Venus Oil Company 

Robert 0. Anderson 
President 
Hondo Oil & Gas Company 

Ernest Angelo , Jr. 
Petroleum Engineer 
Midland, Texas 

Philip F. Anschutz 
President 
The Anschutz Corporation 

John B. Ashmun 
Chairman of the Board 
Wainoco Oil Corporation 

Ralph E. Bailey 
Chairman of the Board and 

Chief Executive Officer 
United Meridian Corporation 

D. Euan Baird 
Chairman, President and 

Chief Executive Officer 
Schlumberger Limited 

1 992 

William W. Ballard 
President 
Ballard and Associates, Inc . 

Victor G .  Beghini 
President 
Marathon Oil Company 

Jack S. Blanton 
President and Chief Executive Officer 
Eddy Refining Company 

John F. Bookout 
Former President and 

Chief Executive Officer 
Shell Oil Company 

Donald R. Brinkley 
President and Chief Executive Officer 
Colonial Pipeline Company 

Frank M. Burke, Jr. 
Chairman and Chief Executive Officer 
Burke , Mayborn Company, Ltd. 

Michael D. Burke 
President and Chief Executive Officer 
Tesoro Petroleum Corporation 

Bruce Calder 
President 
Bruce Calder, Inc. 

Robert H. Campbell 
President and Chief Executive Officer 
Sun Company, Inc. 

Scott L. Campbell 
Partner 
Washington Policy and Analysis 

William E. Carl 
President 
Carl Oil & Gas Co . 
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NATIONAL PETROLEUM COUNCIL 

R. D. Cash 
Chairman, President and 

Chief Executive Officer 
Questar Corporation 

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

Rodney F. Chase 
President and Chief Executive Officer 
BP America Inc. 

Neil D. Chrisman 
Managing Director 
Morgan Guaranty Trust Company 

of New York 

Danny H. Conklin 
Partner 
Philcon Development Co . 

Lodwrick M. Cook 
Chairman of the Board and 

Chief Executive Officer 
Atlantic Richfield Company 

Milton Copulas 
President 
National Defense Council Foundation 

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

John H. Croom 
Chairman, President and 

Chief Executive Officer 
The Columbia Gas System, Inc. 

Thomas H. Cruikshank 
Chairman of the Board and 

Chief Executive Officer 
Halliburton Company 

Keys A. Curry, Jr. 
. Executive Vice President 

Destec Energy, Inc. 
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George A. Davidson, Jr. 
Chairman of the Board and 

Chief Executive Officer 
Consolidated Natural Gas Company 

Kenneth T. Derr 
Chairman of the Board and 

Chief Executive Officer 
Chevron Corporation 

John P. DesBarres 
President and Chief Executive Officer 
Transco Energy Company 

Cortlandt S. Dietler 
Chairman and Chief Executive Officer 
Associated Natural Gas Corporation 

David F. Dam 
Co-Chairman of the Board 
Forest Oil Corporation 

James W. Emison 
President 
Western Petroleum Company 

Ronald A. Erickson 
Chairman of the Executive Committee 
Erickson Petroleum Corporation 

Fred H. Evans 
President 
Equity Oil Company 

Richard D.  Farman 
Chairman and Chief Executive Officer 
Southern California Gas Company 

J. Michael Farrell 
Partner 
Ma:qatt, Phelps & Phillips 

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

Charles R. Ford 
State Senator 
TulSa, Oklahoma 



]oe B. Foster 
Chairman 
Newfield Exploration Company 

H. Laurance Fuller 
Chairman, President and 

Chief Executive Officer 
Amoco Corporation 

]ames F. Gary . 
International Business and Energy AdVIsor 
Honolulu, Hawaii 

]ames A. Gibbs 
President 
Five States Energy Company 

] ames ] . Glasser 
Chairman and President 
GATX Corporation 

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

Chief Executive Officer and 
Chairman of the Executive Committee 

Ethyl Corporation 

John ]. Graham 
President and Chief Executive Officer 
Graham Resources Inc. 

David G .  Griffin 
Owner/President 
Griffin Petroleum Company 

David N. Griffiths 
Senior Vice President , Administration 
Citizens Gas and Coke Utility 

Fred R. Grote 
Chairman of the Board and 

Chief Executive Officer 
DeGolyer and MacNaughton 

Robert D. Gunn 
Chairman of the Board 
Gunn Oil Company 

Ron W. Haddock 
President and Chief Executive Officer 
FINA, Inc. 

NATIONAL PETROLEUM COUNCIL 

Michel T. Halbouty 
Chairman of the Board and 

Chief Executive Officer 
Michel T. Halbouty Energy Co. 

Andrew J.  Hall 
Chairman, President and 

Chief Executive Officer 
Phibro Energy, Inc. 

John R. Hall · 

Chairman and Chief Executive Officer 
Ashland Oil, Inc. 

Ronald E. Hall 
President and Chief Executive Officer 
CITGO Petroleum Corporation 

Frederic C. Hamilton 
Chairman, President and 

Chief Executive Officer 
Hamilton Oil Company, Inc. 

John P. Harbin 
Chairman of the Board, President 

and Chief Executive Officer 
Lone Star Technologies, Inc . 

Robert P .  Hauptfuhrer 
Chairman and Chief Executive Officer 
Oryx Energy Company 

Raymond H. Hefner, Jr. 
Chairman and Chief Executive Officer 
Bonray Drilling Corporation 

Donald J. Heim 
Chairman and Chief Executive Officer 
Washington Gas Light Company 

Frank 0 .  Heintz 
Chairman 
Maryland Public Service Commission 

Roger R. Hemminghaus 
Chairman and Chief Executive Officer 
Diamond Shamrock, Inc. 

Dennis R. Hendrix 
Chairman, President and 

Chief Executive Officer 
Panhandle Eastern Corporation 
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NATIONAL PETROLEUM COUNCIL 

Leon Hess 
Chairman of the Board and 

Chief Executive Officer 
Amerada Hess Corporation 

C. Paul Hilliard 
President/Owner 
Badger Oil Corporation 

H. T. Hilliard 
Director 
Hallador Petroleum Company 

Robert B. Holt 
Independent Oil and Gas Producer 
Midland, Texas 

Robert E. Howson 
Chairman of the Board and 

Chief Executive Officer 
McDermott International, Inc. 

The Honorable 
Roy M. Huffi.ngton 
American Ambassador to Austria 

Ray L. Hunt 
Chairman of the Board 
Hunt Oil Company 

Joseph T. Hydok 
Executive Vice President, Gas Operations 
Consolidated Edison Company 

of New York, Inc. 

Ray R. Irani 
Chairman, President and 

Chief Executive Officer 
Occidental Petroleum Corporation 

A. Clark Johnson 
Chairman and Chief Executive Officer 
Union Texas Petroleum Corporation 

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

]on Rex Jones 
Partner 
Jones Company, Ltd. 
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Bernard J. Kennedy 
Chairman, President and 

Chief Executive Officer 
National Fuel Gas Company 

James W. Kinne ar  . 
President and Chief Executive Officer 
Texaco Inc. 

Charles G .  Koch 
Chairman and Chief Executive Officer 
Koch Industries, Inc. 

Ronald L. Kuehn, Jr. 
Chairman, President and 

Chief Executive Officer 
Sonat Inc. 

Kenneth L. Lay 
Chairman and Chief Executive Officer 
Enron Corp. 

William I. Lee 
Chairman of the Board and 

Chief Executive Officer 
Triton Energy Corporation 

John H. Lichtblau 
Chairman and Chief Executive Officer 
Petroleum Industry Research 

Foundation, Inc. 

William C. McCord 
Chairman and Chief Executive Officer 
ENSERCH Corporation 

William T. McCormick, Jr. 
Chairman and Chief Executive Officer 
CMS Energy Corporation 

Thomas F. McLarty, III 
Immediate Past Chairman of the Board and 

Chief Executive Officer 
Arkla, Inc. 

Jerry R. McLeod 
Executive Vice President 
Pacific Gas and Electric Company 

Jack W. McNutt 
President and Chief Executive Officer 
Murphy Oil Corporation 



Frank A. McPherson 
Chairman and Chief Executive Officer 
Kerr-McGee Corporation 

Cary M. Maguire 
President 
Maguire Oil Company 

Frederick R. Mayer 
President 
Petroro Corporation 

Judy Meidinger 
Director 
Koniag, Inc. 

C. John Miller 
Partner 
Miller Energy Company 

George P. Mitchell 
Chairman of the Board, President 

and Chief Executive Officer 
Mitchell Energy and Development Corp . 

James R. Moffett 
Chairman of the Board and 

Chief Executive Officer 
Freeport-McMoRan Inc . 

Donald I. Moritz 
President and Chief Executive Officer 
Equitable Resources, Inc . 

William Moss 
Chairman of the Board 
William Moss Corporation 

William D. Mounger 
President 
Delta Royalty Company, Inc . 

John Thomas Munro 
President 
Munro Petroleum & Terminal Corporation 

John J. Murphy 
Chairman of the Board and 

Chief Executive Officer 
Dresser Industries ,  Inc . 

NATIONAL PETROLEUM COUNCIL 

Allen E. Murray 
Chairman of the Board, President 

and Chief Executive Officer 
Mobil Corporation 

Robert L. Nance 
President 
Nance Petroleum Corporation 

Constantine S. Nicandros 
President and Chief Executive Officer 
Conoco Inc. 

Raymond J .  O'Connor 
Commissioner 
New York Public Service Commission 

C. R. Palmer 
Chairman of the Board, President 

and Chief Executive Officer 
Rowan Companies , Inc . 

Robert L. Parker 
Chairman of the Board and 

Chief Executive Officer 
Parker Drilling Company 

James L. Pate 
President and Chief Executive Officer 
Pennzoil Company 

T. Boone Pickens, Jr. 
Chairman of the Board and 

Chief Executive Officer 
MESA, Inc. 

L. Frank Pitts 
Owner 
Pitts Energy Group 

Chesley R. Pruet 
President 
Pruet Drilling Company 

Lawrence G .  Rawl 
Chairman of the Board and 

Chief Executive Officer 
Exxon Corporation 
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NATIONAL PETROLEUM COUNCIL 

Robert G .  Reed ill 
Chairman of the Board, President 

and Chief Executive Officer 
Pacific Resources, Inc. 

Frank H. Richardson 
President and Chief Executive Officer 
Shell Oil Company 

Corbin J. Robertson, Jr . 
President 
Quintana Minerals Corporation 

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

Chief Executive Officer 
Crown Central Petroleum Corporation 

Carole Keeton Rylander 
President 
Rylander Consulting Group 

G.  Henry M. Schuler 
Director 
Energy Program 
Center for Strategic and International Studies 

C. J. Silas 
Chairman of the Board and 

Chief Executive Officer 
Phillips Petroleum Company 

Donald M. Simmons 
President 
Simmons Royalty Company 

Donald C. Slawson 
Chairman of the Board and President 
Slawson Companies 

Weldon H. Smith 
Chairman of the Board 
Big 6 Drilling Company 

William T. Smith 
Immediate Past Chairman 
Wolverine Exploration Company 

Arlo G .  Sorensen 
President 
M. H. Whittier Corporation 

A-8 

Richard J.  Stegemeier 
Chairman of the Board and 

Chief Executive Officer 
Unocal Corporation 

H. Leighton Steward 
Chairman, President and 

Chief Executive Officer 
The Louisiana Land and 

Exploration Company 

Ross 0 .  Swimmer 
Of Counsel 
Hall, Estill, Hardwick, Gable, 

Golden & Nelson, P .C.  

Patrick F. Taylor 
Chairman and Chief Executive Officer 
Taylor Energy Company 

Robert C.  Thomas 
Chairman and Chief Executive Officer 
Tenneco Gas Company 

Eugene A. Tracy 
Immediate Past Chairman of the 

Executive Committee 
Peoples Energy Corporation 

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

Chester R. Upham, Jr. 
Managing Co-Owner 
Upham Oil & Gas Company 

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

L. 0 .  Ward 
Owner -President 
Ward Petroleum Corporation 

Joseph H. Williams 
Chairman of the Board and 

Chief Executive Officer 
The Williams Companies, Inc. 



Larry E. Williams 
President and Chief Executive Officer 
National Cooperative Refinery Association 

Irene S. Wischer 
President and Chief Executive Officer 
Panhandle Producing Company 

William A. Wise 
President and Chief Executive Officer 
El Paso Natural Gas Company 

Dalton J .  Woods 
President 
Dalwood Corporation 

James D. Woods 
Chairman of the Board, President 

and Chief Executive Officer 
Baker Hughes Incorporated 

NATIONAL PETROLEUM COUNCIL 

0. S. Wyatt , Jr. 
Chairman of the Board 
The Coastal Corporation 

John A. Yates 
President 
Yates Petroleum Corporation 

Daniel H. Yergin 
President 
Cambridge Energy Research Associates 

Henry Zarrow 
President 
Sooner Pipe & Supply Corporation 
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CBAIRMAN 

Frank H. Richardson 
President and 

Chief Executive Officer 
Shell Oil Company 

NATIONAL PETROLEUM COUNCIL 

COMMITTEE ON NATURAL GAS 

GOVERNMENT C O CHAIRMAN 

James G .  Randolph 
Assistant Secretary 
Fossil Energy 
U.S.  Department of Energy 

VICE CIIJURMAN, TRANSMISSION 

Kenneth L. Lay 

VICE CBAIRMAN, DISTRIBUTION 

Eugene A. Tracy 
Chairman and 

Chief Executive Officer 
Enron Corp. 

EX OFnCIO 

Ray L. Hunt 
Chairman 
National Petroleum Council 
c/o Hunt Oil Company 

D .  Euan Baird 
Chairman, President and 

Chief Executive Officer 
Schlumberger Limited 

Bruce Calder 
President 
Bruce Calder, Inc. 

Scott L. Campbell 
Partner 
Washington Policy and Analysis 

R. D .  Cash 
Chairman, President and 

Chief Executive Officer 
Questar Corporation 

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

Immediate Past Chairman of the 
Executive Committee 

Peoples Energy Corporation 

EX OFFICIO 

Kenneth T. Derr 
Vice Chairman 
National Petroleum Council 
c/o Chevron Corporation 

SECRETARY 

Marshall W. Nichols 
Executive Director 

National Petroleum Council 

* * * 

John H. Croom 
Chairman, President and 

Chief Executive Officer 
The Columbia Gas System, Inc . 

Keys A. Curry, Jr. 
Executive Vice President 
Destec Energy, Inc . 

John P. DesBarres 
President and Chief Executive Officer 
Transco Energy Company 

Cortlandt S . Dietler 
Chairman and Chief Executive Officer 
Associated Natural Gas Corporation 

Richard D .  Farman 
Chairman and Chief Executive Officer 
Southern California G as Company 
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NPC COMMITTEE ON NATURAL G.AS 

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

Joe B.  Foster 
Chairman 
Newfield Exploration Company 

James W. Glanville* 
General Partner 
Lazard Freres & Co. 

John J. Graham 
President and Chief Executive Officer 
Graham Resources Inc. 

Fred R. Grote 
Chairman of the Board and 

Chief Executive Officer 
DeGolyer and MacNaughton 

Ron W. Haddock 
President and Chief Executive Officer 
FINA, Inc. 

Robert P. Hauptfuhrer 
Chairman and Chief Executive Officer 
Oryx Energy Company 

Donald J. Heim 
Chairman and Chief Executive Officer 
Washington Gas Light Company 

Frank 0 .  Heintz 
Chairman 
Maryland Public Service Commission 

Dennis R. Hendrix 
Chairman, President and 

Chief Executive Officer 
Panhandle Eastern Corporation 

C. Paul Hilliard 
President/Owner 
Badger Oil Corporation 

Joseph T. Hydok 
Executive Vice President, Gas Operations 
Consolidated Edison Company 

of New York, Inc. 

,. Deceased (September 16 ,  1992) 
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Chief Executive Officer 
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Chairman, President and 

Chief Executive Officer 
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President and Chief Executive Officer 
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SUMMARY 

This appendix contains information on 
the existing and planned region-to-region ca
pacity of 38 U.S.  (and one Canadian) inter
state pipeline companies. Also included are 
tables showing the capacity of storage fields 
in the United States. The pipeline data was 
initially compiled from Federal Energy Regu
latory Commission (FERC) records. I Copies 
of the draft data were then circulated among 
members of the Transmission and Storage 
Task Group for comment . The storage data 
was compiled from FERC records and from 
the American Gas Association (AGA) storage 
database. In addition, Interstate Natural Gas 
Association of America (INGAA) sent a sur
vey of the draft data to member pipelines for 
review and confirmation. 2 Responses to this 
inquiry were incorporated into the attached 
tables. 

The Transmission and Storage Task 
Group would like to thank all of the individuals 
who helped compile and verify this informa
tion, and INGAA for their help in verifying the 
capacity data. 

METHODOLOGY 

Pipeline capacity was measured at the 
boundary often regions. A map showing the re
gions is contained in this appendix (page C-4) . 

The use of 1 989  as a base year was re
quired so the results of this study could be inte
grated with the other modeling efforts used to 
examine demand and supply. While data were 
not gathered for 1 990,  the capacity added to 
the interstate pipelines during that year are 
contained in the 1 99 1  figures. No attempt was 
made here to quantify the capacity additions 
which may be planned, or required, in future 
years examined in the study. However, esti
mates of potential future capacity needs are 
contained in other portions of this report. 

An important point of methodology is the 
basis used to derive the pipeline capacity fig-

1 These records included Exhibits G, G-1, and G-Il 
from applications before the FERC, supplemental flow in
formation filed in these applications, and Form 567 annual 
flow diagrams. 

2 A copy of the INGAA survey is attached to this 
appendix. See page C-43. 
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ures. The capacity measured is based on engi
neering calculations of each of the individual 
pipeline companies. Many assumptions go 
into each of these calculations. These assump
tions may vary significantly from company to 
company. There was no way, in this study, to 
normalize these assumptions to a common ba
sis. However, we believe that these figures pre
sent a reasonable baseline from which to evalu
ate capacity. 

Second, these figures represent forward 
haul capacity. Significant additional gas flows 
may be possible through the use of contractual 
devices such as back hauls and exchanges.  3 
To some extent , some of the capacity figures 
already represent, implicitly, the effects of such 
arrangements. 

Third, the capacity figures presented here 
are based on facilities in place today and pro
jects which have already received regulatory 
approval. New projects may have been con
ceived, or proposed before regulatory bodies, 
which are not reflected here. 

A BRIEF DESCRIPTION OF THE 
DATA TABLES 

Table 1 :  Net Interstate Pipeline 
Capacity hy Study Region (1 989 and 
199 1-1 994) 

This table summarizes the net capacity 
into each region for the years 1 989 , and 1 9 9 1  
through 1 994 . The "Net" line only accounts for 
gas that may be transported into or out of a re
gion on a peak day, but does not include gas 
that was produced and consumed within a re
gion. However, this number does indicate 
which of the regions supply more than they 
consume (negative net) and which consume 
more than they supply (positive net) . 

It is interesting to note that the Mid
Atlantic region is projected to become a net 
exporter of gas. This is due to the large stor
age capacity in the region. This storage ca
pacity is used to meet the peak day demands 
of the Mid-Atlantic, New York/New Jersey; New 
England, Midwest , and (by displacement) 
Southeast regions. 

3 These terms are defined in the glossary attached 
to this report (see Appendix F).  



Tables 2-6: Summaries of Inter- · 
state Pipeline Regional Border 
Crossing Capacity (1 989 and 
1991-1 994) 

The Table 2 shows the 1 989 border cross
ing cap acity o f  the 38 major interst ate 
pipelines which cross regional boundaries and 
'ItansCanada PipeLines Ltd.4 Major LNG im
port terminals are also included in the table. 
The line "Summation of National Capacity" re
flects the total inter-regional pipeline capacity 
in 1 989.  

Tables 3 through 6 provide the same infor
mation for the years 1 99 1  through 1 994. 

Table 7: Total U.S. Storage by NPC 
Region 

This table summarizes the capacity and 
deliverability of all storage fields within each of 
the study regions. In all, the capacities of 380 
underground storage fields were examined. 
All volumes are stated in millions of cubic feet 
(MMCF) . 

Included in these tables is information on: 

• "Certificated capacity" (the maximum vol
ume of gas which may be stored in a given 
field, as set by regulatory authorities) 

• "Maximum operating capacity" (the cur
rent maximum volume of gas which may 
be stored)s 

• "Cushion gas volume" (the volume of gas 
which must remain in the reservoir at all 
times to maintain sufficient reservoir pres
sure and withdrawal rates) 

4 The 38 pipelines chosen for the Existing System 
Study are those which have facilities crossing one or 
more of the ten regions used in the study. Other major 
pipelines were not included because they are wholly in
cluded within one of the study regions. 

5 The difference between "certificated capacity" 
and "maximum operating capacity" is due to: operating 
limitations discovered after certification; a storage field 
not yet developed to its certificated potential; and storage 
fields where installed surface facilities (wells, compres
sors, dehydrators, etc.) are insufficient to store and/or de
liver the certificated capacity. 

• "Working gas volume" (the volume of gas 
which may be removed from storage dur
ing a normal withdrawal cycle-usually a 
winter season) 

• "Peak day deliverability rate" (the volume 
of gas which may be withdrawn from stor
age on an expected peak day) 

• "Design day deliverability rate"  (the 
maximum volume of gas which may be 
withdrawn from storage, when the reser
voir is full) .  

Table 8: Incremental Regional 
Border Crossing Capacity In
creases Sorted by Region of Origin 
(1 989 and 199 1-1 994) 

This table shows a breakdown of the indi
vidual pipeline b order crossing capacity 
sorted by the "region of origin:'  Included are 
the 1 989 capacity and the incremental capacity 
approved by the relevant regulatory authority 
for the years 1 99 1  through 1 994.  

Table 9: Incremental Regional 
Border Crossing Capacity In
creases Sorted by Region of Desti
nation (1 989 and 1 99 1-1 994) 

This table shows a breakdown of the indi
vidual pipeline b order crossing c apacity 
sorted by the "region of destination." Included 
are the 1 989 capacity and the incremental ca
pacity approved the relevant regulatory author
ity for the years 1 99 1  through 1 994.  

Table 1 0 :  .Alphabetical List of In
terstate Pipeline Regional Border 
Crossing Capacity (1 989 and 
1 99 1-1 994) 

This list of interstate pipelines shows the 
capacity of each pipeline at the regional border 
crossing points. 

Table 1 1 :  Current Storage Capacity 
by Study Regions 

This table lists the capacity and deliver
ability of individual storage fields. These stor
age facilities are sorted by region and state. 
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TABLE 1 

SUMMARY OF REGIONAL NET PIPELINE CAPACITY 
(1 989 AND 1 991 ·1 994) 

Region Capacity in MMCF/D 

1 989 1 991 1 992 1 993 1 994 

New England 
To 1 ,925 2,31 8 2,866 2,866 2,866 
From 0 0 205 205 205 

Net 1 ,925 2,31 8 2,661 2,661 2,661 

NY/NJ 
To 7,601 8,891 1 0,087 1 0,405 1 0,405 

From 1 ,666 2,059 2,732 2,752 2,752 

Net 5,935 6,832 7,355 7,653 7,653 

Mid-Atlantic 
To 8,985 9, 1 60 9,445 9,625 9,625 
From 8,328 9, 1 67 9,560 9,878 9,878 

Net 657 (7) (1 1 5) (253) (253) 

South Atlantic 
To 1 9,452 1 9,490 1 9,590 1 9,590 1 9,590 

From 1 4,487 1 4,540 1 4,652 1 4,799 1 4,799 

Net 4,965 4,950 4,938 4,791 4,791 

Midwest 
To 21 , 1 67 21 ,600 22,464 22,61 1 22,61 1 
From 6,704 7,077 8,032 8,257 8,257 

Net 1 4,463 1 4,523 1 4,432 1 4,354 1 4,354 

Southwest Central 
To 2, 1 97 2,348 2,348 2,382 2,382 

From 34,064 34,331 35, 1 77 35, 1 92 35, 1 92 

Net (31 ,867) (31 ,983) (32,829) (32,81 0) (32,81 0) 

Central 
To 1 1 ,530 1 1 ,760 1 2,073 1 2,073 1 2,073 
From 7,690 7,772 7,793 7,793 7,793 

Net 3,840 3,988 4,280 4,280 4,280 

North Central 
To 2,507 2,828 3,083 3, 1 49 3,885 
From 3,51 0 3,81 1 4,824 4,964 4,964 

Net (1 ,003) (983) (1 ,741 ) (1 ,81 5) (1 ,079) 
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TABLE 1 (Continued) 

Region Capacity in MMCF/0 

1 989 1 991 1 992 1 993 1 994 

Pacific 
To 5,577 5,577 7,023 7,82 1  7,821  
From 0 0 0 0 0 

Net 5,577 5,577 7,023 7,821 7,821 

Pacific Northwest 
To 2,696 2,696 2,696 3,91 1 3,91 1 
From 1 ,5 1 7 1 ,51 7 1 ,51 7 2,366 2,366 

Net 1 ,1 79 1 ,1 79 1 ,1 79 1 ,545 1 ,545 

Canada 
To 985 1 ,048 1 ,530 1 ,575 1 ,575 
From 5,671 6,457 7,728 8,837 9,573 

Net (4,686) (5,409) (6,1 98) (7,262) (7,998) 

Mexico 
To 370 370 370 370 370 
From 370 370 370 370 370 

Net 0 0 0 0 0 
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TABLE 2 

1 989 DESIGN PEAK DAY PIPELINE CAPACITY 
(All Volumes in MMCFID) 

From Region To Region 

New Eng NY/NJ Mid-Atl S. Atl Midwest SW Cen 

NEW ENG 0 0 0 0 0 0 
NY/NJ 1 ,608 0 58 0 0 0 
MID-ATL 0 7,333 0 0 995 0 
S ATL 0 0 4,588 0 9,865 34 
MIDWEST 0 0 4,339 0 0 0 
SW CEN 0 0 0 1 9,452 0 0 
CENTRAL 0 0 0 0 7 , 1 70 1 60 
N CEN 0 0 0 0 1 ,21 3 933 
PAC 0 0 0 0 0 0 
PAC NW 0 0 0 0 0 0 
CANADA 32 268 0 0 1 ,924 0 
MEXICO 0 0 0 0 0 370 
LNG (A)* 285 0 0 0 0 700 

TOTAL 1 ,925 7,601 8,985 1 9,452 21 ,1 67 2,1 97 

LNG ( IN) 0 0 1 ,000 500 0 0 

From Region To Region 

Central N Cen Pac Pac NW Canada Mexico Total 

NEW ENG 0 0 0 0 0 0 0 
NY/NJ 0 0 0 0 0 0 1 ,666 
MID-ATL 0 0 0 0 0 0 8,328 
S ATL 0 0 0 0 0 0 1 4,487 
MIDWEST 1 ,380 0 0 0 985 0 6,704 
SW CEN 9, 1 1 0 81 3 4,31 9 0 0 370 34,064 
CENTRAL 0 360 0 0 0 0 7,690 
N CEN 1 ,040 0 0 324 0 0 3,51 0 
PAC 0 0 0 0 0 0 0 
PAC NW 0 259 1 ,258 0 0 0 1 ,51 7 
CANADA 0 1 ,075 0 2,372 0 0 5,671 
MEXICO 0 0 0 0 0 0 370 
LNG (A) 0 0 0 0 0 0 985 

TOTAL 1 1 ,530 2,507 5,577 2,696 985 370 84,992 

LNG ( IN) 0 0 0 0 0 0 1 ,500 

Summation of National Capacity = 83,637 MMCF/Dt 

* LNG capacity is either active \A•) or inactive (• IN•). 
t Net of exports to Mexico and Canada, and exclusive of inactive LNG plant volumes. 
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TABLE 3 

1 991 DESIGN PEAK DAY PIPELINE CAPACITY 
(All Volumes in MMCF/0) 

From Region To Region 

New Eng NY/NJ Mid-Atl S. Atl M idwest SW Cen 

NEW ENG 0 0 0 0 0 0 
NY/NJ 2,001 0 58 0 0 0 
MID-ATL 0 8, 1 48 0 24 995 0 
S ATL 0 0 4,601 0 9,905 34 
MI DWEST 0 0 4,501 0 0 0 
SW CEN 0 0 0 1 9,466 0 0 
CENTRAL 0 0 0 0 7,252 1 60 
N CEN 0 0 0 0 1 ,363 1 ,084 
PAC 0 0 0 0 0 0 
PAC NW 0 0 0 0 0 0 
CANADA 32 743 0 0 2,085 0 
MEXICO 0 0 0 0 0 370 
LNG (A)* 285 0 0 0 ·  0 700 

TOTAL 2,31 8 8,891 9,1 60 1 9,490 21 ,600 2,348 

LNG ( IN) 0 0 1 ,000 500 0 0 

From Region To Region 

Central N Cen Pac Pac NW Canada Mexico Total 

NEW ENG 0 0 0 0 0 0 0 
NY/NJ 0 0 0 0 0 0 2,059 
MID-ATL 0 0 0 0 0 0 9, 1 67 
S ATL 0 0 0 0 0 0 1 4,540 
MIDWEST 1 ,528 0 0 0 1 ,048 0 7,077 
SW CEN 9, 1 92 984 4,31 9 0 0 370 34,331 
CENTRAL 0 360 0 0 0 0 7,772 
N CEN 1 ,040 0 0 324 0 0 3,81 1 

PAC 0 0 0 0 0 0 0 
PAC NW 0 259 1 ,258 0 0 0 1 ,51 7 
CANADA 0 1 ,225 0 2,372 0 0 6,457 
MEXICO · o  0 0 0 0 0 370 
LNG (A) 0 0 0 0 0 0 985 

TOTAL 1 1 ,760 2,828 5,577 2,696 1 ,048 370 88,086 

LNG ( IN) 0 0 0 0 0 0 1 ,500 

Summation of National Capacity = 86,668 MMCF/Dt 

* LNG capacity is either active \Aa) or inactive (8IN•). 

t Net of exports to Mexico and Canada, and exclusive of inactive LNG plant volumes. 
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TABLE 4 

1 992 DESIGN PEAK DAY PIPELINE CAPACITY 
(All Volumes in MMCFID) 

From Region To Region 

New Eng NY/NJ Mid-Atl S. Atl Midwest SW Cen 

NEW ENG 0 205 0 0 0 0 
NY/NJ 2,549 0 1 83 0 0 0 
MID-ATL 0 8,541 0 24 995 0 
S ATL 0 0 4,601 0 1 0,01 7 34 
MIDWEST 0 0 4,661 0 0 0 
SW CEN 0 0 0 1 9,566 0 0 
CENTRAL 0 0 0 0 7,273 1 60 
N CEN 0 0 0 0 1 ,676 1 ,084 
PAC 0 0 0 0 0 0 
PAC NW 0 0 0 0 0 0 
CANADA 32 1 ,341 0 0 2,503 0 
MEXICO 0 0 0 0 0 370 
LNG (A)* 285 0 0 0 0 700 

TOTAL 2,866 1 0,087 9,445 1 9,590 22,464 2,348 

LNG ( IN) 0 0 1 ,000 500 0 0 

From Region To Region 

Central N Cen Pac Pac NW Canada Mexico Total 

NEW ENG 0 0 0 0 0 0 205 
NY/NJ 0 0 0 0 0 0 2,732 
MID-ATL 0 0 0 0 0 0 9,560 
S ATL 0 0 0 0 0 0 1 4,652 
MIDWEST 1 ,841 0 0 0 1 ,530 0 8,032 
SW CEN 9, 1 92 984 5,065 0 0 370 35, 1 77 
CENTRAL 0 360 0 0 0 0 7,793 
N CEN 1 ,040 0 700 324 0 0 4,824 
PAC 0 0 0 0 0 0 0 
PAC NW 0 259 1 ,258 0 0 0 1 ,5 1 7 
CANADA 0 1 ,480 0 2,372 0 0 7,728 
MEXICO 0 0 0 0 0 0 370 
LNG (A) 0 0 0 0 0 0 985 

TOTAL 1 2,073 3,083 7,023 2,696 1 ,530 370 93,575 

LNG ( IN) 0 0 0 0 0 0 1 ,500 

Summation of National Capacity = 91 ,675 MMCF/Dt 

• LNG capacity is either active (•A•) or inactive \IN°), 
t Net of exports to Mexico and Canada, and exclusive of inactive LNG plant volumes. 
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TABLE S 

1 993 DESIGN PEAK DAY PIPELINE CAPACITY (All Volumes in MMCF/D) 

From Region To Region 

New Eng NY/NJ Mid-Atl S. Atl Midwest 

NEW ENG 0 205 0 0 0 
NY/NJ 2,569 0 1 83 0 0 
MID-ATL 0 8,859 0 24 995 
S ATL 0 0 4,601 0 1 0, 1 64 
MIDWEST 0 0 4,841 0 0 
SW CEN 0 0 0 1 9,566 0 
CENTRAL 0 0 0 0 7,273 
N CEN 0 0 0 0 1 ,676 
PAC 0 0 0 0 0 
PAC NW 0 0 0 0 0 
CANADA 32 1 ,341 0 0 2,503 
MEXICO 0 0 0 0 0 
LNG (A)* 285 0 0 0 0 

TOTAL 2,886 1 0,405 9,625 1 9,590 22,61 1 

LNG ( IN) 0 0 1 ,000 500 0 

From Region To Region 

Central N Cen Pac Pac NW Canada Mexico 

NEW ENG 0 0 0 0 0 0 
NY/NJ 0 0 0 0 0 0 
MID-ATL 0 0 0 0 0 0 
S ATL 0 0 0 0 0 0 
MIDWEST 1 ,841 0 0 0 1 ,575 0 
SW CEN 9, 1 92 999 5,065 0 0 370 
CENTRAL 0 360 0 0 0 0 
N CEN 1 ,040 0 700 430 0 0 
PAC 0 0 0 0 0 0 
PAC NW 0 31 0 2,056 0 0 0 
CANADA 0 1 ,480 0 3,481 0 0 
MEXICO 0 0 0 0 0 0 
LNG (A) 0 0 0 0 0 0 

TOTAL 1 2,073 3,1 49 7,821 3,91 1 1 ,575 370 

LNG (IN) 0 0 0 0 0 0 

Summation of National Capacity = 94,453 MMCF/Dt 

* LNG c�acity is either active ("A") or inactive (" IN"). 

t Net of exports to Mexico and Canada, and exclusive of inactive LNG plant volumes. 

C- 1 0  

SW Cen 

0 
0 
0 

34 
0 
0 

1 60 
1 J 1 1 8 

0 
0 
0 

370 
700 

2,382 

0 

Total 

205 
2,752 
9,878 

1 4,799 
8,257 

35, 1 92 
7,793 
4,964 

0 
2,366 
8,837 

370 
985 

96,398 

1 ,500 



TABLE & 

1 994 DESIGN PEAK DAY PIPELINE CAPACITY 
(All Volumes in MMCF/0) 

From Region To Region 

New Eng NY/NJ Mid-Atl S. Atl M idwest SW Cen 

NEW ENG 0 205 0 0 0 0 
NY/NJ 2,569 0 1 83 0 0 0 
MID-ATL 0 8,859 0 24 995 0 
S ATL 0 0 4,601 0 1 0, 1 64 34 
MIDWEST 0 0 4,841 0 0 0 
SW CEN 0 0 0 1 9,566 0 0 
CENTRAL 0 0 0 0 7,273 1 60 
N CEN 0 0 0 0 1 ,676 1 , 1 1 8 
PAC 0 0 0 0 0 0 
PAC NW 0 0 0 0 0 0 
CANADA 32 1 ,341 0 0 2 ,503 0 
MEXICO 0 0 0 0 0 370 
LNG (A)* 285 0 0 0 0 700 

TOTAL 2,886 1 0,405 9,625 1 9,590 22,61 1 2,382 

LNG ( IN) 0 0 1 ,000 500 0 0 

From Region To Region 

Central N Cen Pac Pac NW Canada Mexico Total 

NEW ENG 0 0 0 0 0 0 205 
NY/NJ 0 0 0 0 0 0 2,752 
MID-ATL 0 0 0 0 0 0 9,878 
S ATL 0 0 0 0 0 0 1 4,799 
MIDWEST 1 ,841 0 0 0 1 ,575 0 8,257 
SW CEN 9, 1 92 999 5,065 0 0 370 35, 1 92 
CENTRAL 0 360 0 0 0 0 7,793 
N CEN 1 ,040 0 700 430 0 0 4,964 
PAC 0 0 0 0 0 0 0 
PAC NW 0 31 0 2,056 0 0 0 2,366 
CANADA 0 2,21 6 0 3,481 0 0 9,573 
MEXICO 0 0 0 0 0 0 370 
LNG (A) 0 0 0 0 0 0 985 

TOTAL 1 2,073 3,885 7,821 3,91 1 1 ,575 370 97,1 34 

LNG ( IN)  0 0 0 0 0 0 1 ,500 

Summation of National Capacity = 95,1 89 MMCF/Dt 

* LNG capacity is either active (aAa) or inactive (a iNa). 
t Net of exports to Mexico and Canada, and exclusive of inactive LNG plant volumes. 
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TABLE 7 

TOTAL U.S. STORAGE CAPACITY BY NPC REGION 

Maximum 
Certificated Operating Cushion Gas Working Gas Design Day 

Capacity Capacity Volume Volume Peak Day Del. Del.  Rate 
Region (MMCF) (MMCF) (MMCF) (MMCF) Rate (MMCF/D) (MMCF/D) 

New England 0 0 0 0 0 0 
NY/NJ 1 73,680 1 73,680 91 ,957 81 ,723 1 ,008 1 ,243 
Mid-Atlantic 1 ,321 ,288 1 ,309,446 749,060 554,922 1 1 ,269 1 1 ,737 
South Atlantic 327, 1 06 325,836 1 53,434 1 76,5 1 9  3,395 4,61 6  
Midwest 2,803,649 2,653,700 1 ,581 ,539 1 ,075,541 1 7,792 20,493 
Central 727,730 689,434 377,284 31 2 , 1 50 2,71 3 3,587 
Southwest Central 1 ,747,076 1 ,591 ' 1 59 776,703 81 5 ,406 1 0,058 1 1 ,765 
North Central 686,879 650,478 342,807 307,699 1 ,870 1 ,970 
Pacific Northwest 33,900 33,900 1 8,800 1 5, 1 00 450 522 
Pacific 463, 1 67 460,561 246, 1 61 2 1 4,400 5, 1 00 5,990 

Total U.S. 8,284,475 7,888,1 94 4,337,745 3,553,460 53,655 61 ,923 



TABLE 8 

DESIGN DAY PIPELINE CAPACITY BY REGION OF ORIGIN 

Incremental Capacity in  MMCF/D 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Alberta To North Central 
Altamont 0 0 0 0 736 

Brit. Colum. To Pacific Northwest 
Northwest 790 0 0 256 0 
Pacific Gas 1 ,582 0 0 853 0 

Total British Columbia 2,372 0 0 1 ,1 09 0 

Central To Midwest 
ANR 5 1 3 82 0 0 0 
Mississippi River 477 0 0 0 0 
Natural 3,280 0 0 0 0 
Northern Natural 247 0 21 0 0 
Northern Natural 1 ,050 0 0 0 0 
Panhandle 1 ,361 0 0 0 0 
Texas Eastern 242 0 0 0 0 

Subtotal 7,1 70 82 21 0 0 

Central To North Central 
CIG 360 0 0 0 0 

Central To Southwest Central 
CIG 1 60 0 0 0 0 

Total Central 7,690 82 21 0 0 

Manitoba To Midwest 
Great Lakes 1 ,51 8 1 49 4 1 8 0 0 
Viking 406 1 2  0 0 0 

Total Manitoba 1 ,924 1 61 41 8 0 0 

Mexico To Southwest Central 
Texas Eastern 370 0 0 0 0 

Mid-Atlantic To Midwest 
CNG 995 0 0 0 0 
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TABLE 8 (Continued) 

Incremental Capacity in MMCF/0 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Mid-Atlantic To NY/NJ 
CNG 1 ,370 90 25 65 0 
Columbia 205 1 26 42 0 0 
National Fuel 205 0 0 0 · 0  
Tennessee 858 0 40 20 0 
Texas Eastern 2,307 287 37 60 0 
Transcontinental 2,388 31 2 249 1 73 0 

Subtotal 7,333 81 5 393 31 8 0 

Mid-Atlantic To South Atlantic 
Columbia 0 24 0 0 0 

Total Mid-Atlantic 8,328 839 393 31 8 0 

Midwest To Central 
Mississippi River 275 0 0 0 0 
Northern Border 1 , 1 05 1 48 31 3 0 0 

Subtotal 1 ,380 1 48 31 3 0 0 

Midwest To Mid-Atlantic 
CNG 320 0 1 60 1 80 0 
Tennessee 1 ,637 0 0 0 0 
Texas Eastern 2,382 1 62 0 0 0 

Subtotal 4,339 1 62 1 60 1 80 0 

Midwest To Ontario 
Great Lakes 935 63 4 1 8 0 0 
Panhandle 50 0 64 45 0 

Subtotal 985 63 482 45 0 

Total Midwest 6,704 373 955 225 0 

New England To NY/NJ 
I roquois 0 0 205 0 0 

North Central To Central 
CIG 360 0 0 0 0 
KN Energy 1 37 0 0 0 0 
Trailblazer 387 0 0 0 0 
Wil liams 1 56 0 0 0 0 

Subtotal 1 ,040 0 0 0 0 

North Central To Midwest 
Northern Border 1 ,21 3 1 50 3 1 3 0 0 
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TABLE 8 (Continued) 

Incremental Capacity in MMCF/0 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

North Central To Pacific Northwest 
Northwest 324 0 0 1 06 0 

North Central To Pacific 
Kern River 0 0 700 0 0 

North Central To Southwest Central 
CIG 200 0 0 0 0 
EI Paso 433 1 5 1  0 0 0 
Northwest 300 0 0 34 0 

Subtotal 933 1 51 0 34 0 

Total North Central 3,51 0 301 1 ,01 3 1 40 0 

NY/NJ To Mid-Atlantic 
National Fuel 0 0 1 25 0 0 
Penn-York 58 0 0 0 0 

Subtotal 58 0 1 25 0 0 

NYINJ To New England 
Algonquin 890 1 28 25 0 0 
I roquois 0 0 332 0 0 
Tennessee 71 8 265 1 9 1 20 0 

Subtotal 1 ,608 393 548 20 0 

Total NYINJ 1 ,666 393 673 20 0 

Ontario To NY/NJ 
I roquois 0 0 576 0 0 
Tennessee 268 475 22 0 0 

Total Ontario 268 475 598 0 0 

Pacific Northwest To North Central 
Northwest 259 0 0 51 0 

Pacific Northwest To Pacific 
Northwest 1 28 0 0 32 0 
Pacific Gas 1 , 1 30 0 0 766 0 

Subtotal 1 ,258 0 0 798 0 
Total Pacific Northwest 1 ,51 7 0 0 849 0 

Quebec To New England 
Vermont Gas 32 0 0 0 0 
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TABLE 8 (Continued) 

Incremental Capacity in MMCF/D 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Saskatchewan To North Central 
Northern Border 1 ,075 1 50 255 0 0 

South Atlantic To Mid-Atlantic 
Columbia 1 ,420 1 3  0 0 0 
East Tennessee 1 0  0 0 0 0 
Tennessee 796 . 0 0 0 0 
Transcontinental 2,362 0 0 0 0 

Subtotal 4,588 1 3  0 0 0 

South Atlantic To Midwest 
ANR 1 ,31 5 0 0 0 0 
Columbia 839 0 0 0 0 
Midwestern 663 0 0 0 0 
Tennessee 1 ,678 0 0 0 0 
Texas Eastern 2,066 0 0 0 0 
Texas Gas 1 ,497 40 1 1 2 1 47 0 
Trunkline 1 ,807 0 0 0 0 

Subtotal 9,865 40 1 1 2  1 47 0 

South Atlantic To Southwest Central 
Arkla 34 0 0 0 0 

Total South Atlantic 1 4,487 53 1 1 2  1 47 0 

Southwest Central To Central 
ANR 622 82 0 0 0 
Arkla 200 0 0 0 0 
CIG 1 60 0 0 0 0 
Mississippi River 730 0 0 0 0 
Natural 2,900 0 0 0 0 
Northern Natural 2,050 0 0 0 0 
Panhandle 1 ,475 0 0 0 0 
Texas Eastern 300 0 0 0 0 
Wil l iams 673 0 0 0 0 

Subtotal 9,1 1 0  82 0 0 0 

Southwest Central To Mexico 
Texas Eastern 370 0 0 0 0 

Southwest Central To North Central 
CIG 200 0 0 0 0 
El Paso 31 3 1 71 0 0 0 
Northwest 300 0 0 1 5  0 

Subtotal 81 3 1 71 0 15  0 
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TABLE 8 (Continued) 

Incremental Capacity in MMCF/D 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Southwest Central To South Atlantic 
ANR 1 ,350 0 0 0 0 
Columbia Gulf 2, 1 33 0 0 0 0 
Florida Gas 825 0 1 00 0 0 
Southern Natural 1 ,665 1 4  0 0 0 
Tennessee 3,975 0 0 0 0 
Texas Eastern 1 ,525 0 0 0 0 
Texas Gas 2, 1 20 0 0 0 0 
Transcontinental 3,056 0 0 0 0 
Trunkline 1 ,853 0 0 0 0 
United 950 0 0 0 0 

Subtotal 1 9,452 1 4  1 00  0 0 

Southwest Central To Pacific 
EI Paso 3,569 0 406 0 0 
Transwestem 750 0 340 0 0 

Subtotal 4,31 9 0 746 0 0 

Total Southwest Central 34,064 267 846 1 5  0 

Canadian Inter-Provincial Pipeline Capacity* 

Alberta To Saskatchewan 
Trans Canada NIA 4,640 394 1 77 87 

Manitoba To Midwest 
Trans Canada NIA 2,41 2 30 0 1 

Manitoba To Ontario 
TransCanada NIA 2,345 364 282 80 

Midwest To Ontario 
TransCanada NIA 1 ,255 0 0 0 

Ontario To NYINJ 
TransCanada NIA 1 ,097 359 380 55 

Ontario To Quebec 
Trans Canada NIA 878 0 59 0 

Quebec To New England 
TransCanada NIA 63 0 0 0 

Saskatchewan To Manitoba 
TransCanada NIA 5,070 394 1 77 87 

* TransCanada provided capacity information using 1 991/92 as a base year, and incremental capacity 
additions for 1 992/93, 1 993/94 and 1 994/95. 
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TABLE 9 

DESIGN DAY PIPELINE CAPACITY BY REGION OF DESTINAnON 

Incremental Capacity In MMCF/Day 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 
Midwest To Central 

Mississippi River 275 0 0 0 0 
Northern Border 1 , 1 05 1 48 31 3 0 0 

Subtotal 1 ,380 1 48 31 3 0 0 
North Central To Central 

CIG 360 0 0 0 0 
KN Energy 1 37 0 0 0 0 
Trailblazer 387 0 0 0 0 
Wil l iams 1 56 0 0 0 0 

Subtotal 1 ,040 0 0 0 0 
Southwest Central To Central 

ANA 622 82 0 0 0 
Arkla 200 0 0 0 0 
CIG 1 60 0 0 0 0 
Mississippi River 730 0 0 0 0 
Natural 2,900 0 0 0 0 
Northern Natural 2,050 0 0 0 0 
Panhandle 1 ,475 0 0 0 0 
Texas Eastern 300 0 0 0 0 
Wil l iams 673 0 0 0 0 

Subtotal 9,1 1 0  82 0 0 0 
Total Central 1 1 ,530 230 31 3 0 0 

Southwest Central To Mexico 
Texas Eastern 370 0 0 0 0 

Midwest To Mid-Atlantic 
CNG 320 0 1 60 1 80 0 

Tennessee 1 ,637 0 0 0 0 

Texas Eastern 2,382 1 62 0 0 0 

Subtotal 4,339 1 62 1 60 1 80 0 
NYINJ To Mid-Atlantic 

National Fuel 0 0 1 25 0 0 
Penn-York 58 0 0 0 0 

Subtotal 58 0 1 25 0 0 
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TABLE 9 (Continued) 

Incremental Capacity In MMCF/Day 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

South Atlantic To Mid-Atlantic 
Columbia 1 ,420 1 3  0 0 0 
East Tennessee 1 0  0 0 0 0 
Tennessee 796 0 0 0 0 
Transcontinental 2,362 0 0 0 0 

Subtotal 4,588 1 3  0 0 0 

Total Mid-Atlantic 8,985 1 75 285 1 80 0 

Central To Midwest 
ANA 51 3 82 0 0 0 
Mississippi River 477 0 0 0 0 
Natural 3,280 0 0 0 0 
Northern Natural 1 ,050 0 0 0 0 
Northern Natural 247 0 21 0 0 
Panhandle 1 ,361 0 0 0 0 
Texas Eastern 242 0 0 0 0 

Subtotal 7,1 70 82 21 0 0 

Manitoba To Midwest 
Great Lakes 1 ,5 1 8 1 49 4 1 8 0 0 
Viking 406 1 2  0 0 0 

Subtotal 1 ,924 1 61 41 8 0 0 

Mid-Atlantic To Midwest 
CNG 995 0 0 0 0 

North Central To Midwest 
Northern Border 1 ,21 3 1 50 31 3 0 0 

South Atlantic To Midwest 
ANA 1 ,31 5 0 0 0 0 
Columbia 839 0 0 0 0 
Midwestern 663 0 0 0 0 
Tennessee 1 ,678 0 0 0 0 
Texas Eastern 2,066 0 0 0 0 
Texas Gas 1 ,497 40 1 1 2 1 47 0 
Trunkline 1 ,807 0 0 0 0 

Subtotal 9,865 40 1 1 2  1 47 0 

Total Midwest 21 ,1 67 433 864 1 47 0 
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TABLE 9 (Continued) 

Incremental Capacity In MMCF/Day 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 
NYINJ To New England 

Algonquin 890 1 28 25 0 0 
I roquois 0 0 332 0 0 
Tennessee 71 8 265 1 91 20 0 

Subtotal 1 ,608 393 548 20 0 
Quebec To New England 

Vermont Gas 32 0 0 0 0 

Total New England 1 ,640 393 548 20 0 

Alberta To North Central 
Altamont 0 0 0 0 736 

Central To North Central 
CIG 360 0 0 0 0 

Pacific Northwest To North Central 
Northwest 259 0 0 51 0 

Saskatchewan To North Central 
Northern Border 1 ,075 1 50 255 0 0 

Southwest Central To North Central 
CIG 200 0 0 0 0 
El Paso 31 3 1 71 0 0 0 
Northwest 300 0 0 1 5  0 

Subtotal 81 3 1 71 0 15  0 
Total North Central 2,507 321 255 66 736 

Mid-Atlantic To NY/NJ 
CNG 1 ,370 90 25 65 0 
Columbia 205 1 26 42 0 0 
National Fuel 205 0 0 0 0 
Tennessee 858 0 40 20 0 
Texas Eastern 2,307 287 37 60 0 
Transcontinental 2,388 31 2 249 1 73 0 

Subtotal 7,333 81 5 393 31 8 0 
New England To NYINJ 

I roquois 0 0 205 0 0 

Ontario To NYINJ 
I roquois 0 0 576 0 0 
Tennessee 268 475 22 0 0 

Subtotal 268 475 598 0 0 
Total NYINJ 7,601 1 ,290 1 ,1 96 31 8 0 
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TABLE 9 (Continued) 

Incremental Capacity In MMCF/Day 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Midwest To Ontario 
Great Lakes 935 63 41 8 0 0 
Panhandle 50 0 64 45 0 

Total Ontario 985 63 482 45 0 

Brit. Colum. To Pacific Northwest 
Northwest 790 0 0 256 0 
Pacific Gas 1 ,582 0 0 853 0 

Subtotal 2,372 0 0 1 ,1 09 0 

North Central To Pacific Northwest 
Northwest 324 0 0 1 06 0 

Total Pacific Northwest 2,696 0 0 1 ,21 5 0 

Mid-Atlantic To South Atlantic 
Columbia 0 24 0 0 0 

Southwest Central To South Atlantic 
ANA 1 ,350 0 0 0 0 
Columbia Gulf 2,1 33 0 0 0 0 
Florida Gas 825 0 1 00 0 0 
Southern Natural 1 ,665 1 4  0 0 0 
Tennessee 3,975 0 0 0 0 
Texas Eastern 1 ,525 0 0 0 0 
Texas Gas 2, 1 20 0 0 0 0 
Transcontinental 3,056 0 0 0 0 
Trunkline 1 ,853 0 0 0 0 
United 950 0 0 0 0 

Subtotal 1 9,452 1 4  1 00 0 0 

Total South Atlantic 1 9,452 38 1 00 0 0 

North Central To Pacific 
Kern River 0 0 700 0 0 

Pacific Northwest To Pacific 
Northwest 1 28 0 0 32 0 
Pacific Gas 1 , 1 30 0 0 766 0 

Subtotal 1 ,258 0 0 798 0 
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TABLE 9 (Continued) 

Incremental Capacity In MMCF/Day 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 
Southwest Central To Pacific 

El Paso 3,569 0 406 0 0 
Transwestem 750 0 340 0 0 

Subtotal 4,31 9 0 746 0 0 
Total Pacific 5,577 0 1 ,446 798 0 

Central To Southwest Central 
CIG 1 60 0 0 0 0 

Mexico To Southwest Central 
Texas Eastern 370 0 0 0 0 

North Central To Southwest Central 
CIG 200 0 0 0 0 
EI Paso 433 1 5 1  0 0 0 
Northwest 300 0 0 34 0 

Subtotal 933 1 51 0 34 0 
South Atlantic To Southwest Central 

Arkla 34 0 0 0 0 

Total Southwest Central 1 ,497 1 51 0 34 0 

Canadian Inter-Provincial Pipeline Capacity* 

Saskatchewan To Manitoba 
Trans Canada NIA 5,070 394 1 77 87 

Mantoba To Midwest 
TransCanada NIA 2,41 2 30 0 1 

Quebec To New England 
TransCanada NIA 63 0 0 0 

Ontario To NY/NJ 
TransCanada NIA 1 ,097 359 380 55 

Manitoba To Ontario 
TransCanada NIA 2,345 364 282 80 

Midwest To Ontario 
TransCanada NIA 1 ,255 0 0 0 

Ontario To Quebec 
TransCanada NIA 878 0 59 0 

Alberta To Saskatchewan 
TransCanada NIA 4,640 394 1 77 87 

* TransCanada provided capacity information using 1 991/92 as a base year, and incremental capacity additions 
for 1 992/93, 1 993/94 and 1 994/95. 
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TABLE 1 0  

DESIGN DAY CAPACITY BY COMPANY 

Incremental Capacity In MMCF/D 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Algonquin 
NY/NJ New England 890 1 28 25 0 0 

Altamont 
Alberta North Central 0 0 0 0 736 

ANR 
Southwest Central Central 622 82 0 0 0 
Central Midwest 5 1 3 82 0 0 0 
Southwest Central South Atlantic 1 ,350 0 0 0 0 
South Atlantic Midwest 1 ,31 5 0 0 0 0 

Arkla 
Southwest Central Central 200 0 0 0 0 
South Atlantic Southwest Central 34 0 0 0 0 

Colorado Interstate 
North Central Southwest Central 200 0 0 0 0 
Central Southwest Central 1 60 0 0 0 0 
Southwest Central North Central 200 0 0 0 0 
Southwest Central Central 1 60 0 0 0 0 
North Central Central 360 0 0 0 0 
Central North Central 360 0 0 0 0 

Columbia 
South Atlantic Midwest 839 0 0 0 0 
South Atlantic Mid-Atlantic 1 ,420 1 3  0 0 0 
Mid-Atlantic NY/NJ 205 1 26 42 0 0 
Mid-Atlantic South Atlantic 0 24 0 0 0 

Columbia Gulf 
Southwest Central South Atlantic 2, 1 33 0 0 0 0 

Consolidated Natural Gas 
Midwest Mid-Atlantic 320 0 1 60 1 80 0 
Mid-Atlantic NY/NJ 1 ,370 90 25 65 0 
Mid-Atlantic Midwest 995 0 0 0 0 

East Tennessee 
South Atlantic Mid-Atlantic 1 0 0 0 0 0 

EI Paso 
North Central Southwest Central 433 1 5 1 0 0 0 
Southwest Central Pacific 3,569 0 406 0 0 
Southwest Central North Central 31 3 1 71 0 0 0 
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TABLE 1 0  (Continued) 

Incremental Capacity In MMCF/D 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Florida Gas 
Southwest Central South Atlantic 825 0 1 00 0 0 

Great Lakes 
Manitoba Midwest 1 ,51 8 1 49 4 1 8 0 0 
Midwest Ontario 935 63 41 8 0 0 

Iroquois 
Ontario NY/NJ 0 0 576 0 0 
NY/NJ New England 0 0 332 0 0 
New England NY/NJ 0 0 205 0 0 

Kern River 
North Central Pacific 0 0 700 0 0 

KN Energy 
North Central Central 1 37 0 0 0 0 

Midwestern 
South Atlantic Midwest 663 0 0 0 0 

Mississippi River 
Southwest Central Central 730 0 0 0 0 
Midwest Central 275 0 0 0 0 
Central Midwest 477 0 0 0 0 

National Fuel 
Mid-Atlantic NY/NJ 205 0 0 0 0 
NY/NJ Mid-Atlantic 0 0 1 25 0 0 

Natural 
Southwest Central Central 2,900 0 0 0 0 
Central Midwest 3,280 0 0 0 0 

Northern Border 
Sask North Central 1 ,075 1 50 255 0 0 
North Central Midwest 1 ,21 3 1 50 3 1 3 0 0 
Midwest Central 1 , 1 05 1 48 3 1 3 0 0 

Northern Natural 
Southwest Central Central 2,050 0 0 0 0 
Central Midwest 247 0 21  0 0 
Central Midwest 1 ,050 0 0 0 0 

Northwest 
North Central Pacific Northwest 324 0 0 1 06 0 
Br Col Pacific Northwest 790 0 0 256 0 
North Central Southwest Central 300 0 0 34 0 
Pacific Northwest Pacific 1 28 0 0 32 0 
Southwest Central North Central 300 0 0 1 5  0 
Pacific Northwest North Central 259 0 0 51 0 

C-24 



TABLE 1 0  (Continued) 

Incremental Capacity In MMCF/D 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 

Pacific Gas 
Pacific Northwest Pacific 1 , 1 30 0 0 766 0 
Br Col Pacific Northwest 1 ,582 0 0 853 0 

Panhandle 
Central Midwest 1 ,361 0 0 0 0 
Midwest Ontario 50 0 64 45 0 
Southwest Central Central 1 ,475 0 0 0 0 

Penn-York 
NY/NJ Mid-Atlantic 58 0 0 0 0 

Southern Natural 
Southwest Central South Atlantic 1 ,665 1 4  0 0 0 

Tennessee 
South Atlantic Mid-Atlantic 796 0 0 0 0 
Mid-Atlantic NY/NJ 858 0 40 20 0 
Midwest Mid-Atlantic 1 ,637 0 0 0 0 
South Atlantic Midwest 1 ,678 0 0 0 0 
NY/NJ New England 71 8 265 1 9 1 20 0 
Ontario NY/NJ 268 475 22 0 0 
Southwest Central South Atlantic 3,975 0 0 0 0 

Texas Eastern 
South Atlantic Midwest 2,066 0 0 0 0 
Midwest Mid-Atlantic 2,382 1 62 0 0 0 
Mexico Southwest Central 370 0 0 0 0 
Central Midwest 242 0 0 0 0 
Southwest Central Central 300 0 0 0 0 
Mid-Atlantic NY/NJ 2,307 287 37 60 0 
Southwest Central South Atlantic 1 ,525 0 0 0 0 
Southwest Central Mexico 370 0 0 0 0 

Texas Gas 
South Atlantic Midwest 1 ,497 40 1 1 2 1 47 0 
Southwest Central South Atlantic 2, 1 20 0 0 0 0 

Trailblazer 
North Central Central 387 0 0 0 0 
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TABLE 1 0  (Continued) 

Incremental Capacity In MMCF/0 
Capacity 

Company 1 989 1 991 1 992 1 993 1 994 
TransCanada 

Alberta Sask N/A 4,640 394 1 77 87 
Sask Manitoba N/A 5,070 394 1 77 87 
Manitoba Midwest N/A 2,41 2 30 0 1 
Manitoba Ontario N/A 2,345 364 282 80 
Midwest Ontario N/A 1 ,255 0 0 0 
Ontario NY/NJ N/A 1 ,097 359 380 55 
Ontario Quebec N/A 878 0 59 0 
Quebec New England N/A 63 0 0 0 

Transcontinental 
Southwest Central South Atlantic 3,056 0 0 0 0 
South Atlantic Mid-Atlantic 2,362 0 0 0 0 
Mid-Atlantic NY/NJ 2,388 3 1 2  249 1 73 0 

Transwestern 
Southwest Central Pacific 750 0 340 0 0 

Trunkline 
Southwest Central South Atlantic 1 ,853 0 0 0 0 
South Atlantic Midwest 1 ,807 0 0 0 0 

United 
Southwest Central South Atlantic 950 0 0 0 0 

Vermont Gas 
Quebec New England 32 0 0 0 0 

Viking 
Manitoba Midwest 406 1 2  0 0 0 

Wil liams 
Southwest Central Central 673 0 0 0 0 
North Central Central 1 56 0 0 0 0 
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Tab l e  1 1 : Current I nterstate and Intrastate s torage Capaci ty By s tudy Region 

F I ELD NAME 

NEW YORK/NEW JERSEY REG I ON  
NEW YORK 
ADR I AN * STEUBEN 
ALLEGANY STATE PARK* NAT I ONAL FUEL 
BENN I NGTON NAT I ONAL FUE L 
COLDEN NAT I ONAL FUEL  
COL L I NS NAT I ONAL FUEL 
DERBY NAT I ONAL FUEL 
DUNDEE COLUMB I A  
EAST I NDEPENDENCE * PENN - YORK 
NOR T H  GREENWOOD COLUMB I A  
SOUTH  GREENWOOD COLUMB I A  
HOL LAND NAT I ONAL FUEL 
HONEOYE HONEOYE 
LAWTONS NAT I ONAL FUEL 
NASHV I L L E  NAT I ONAL FUEL 
PERRYSBURG NAT I ONAL FUEL 
SHER I DAN NAT I ONAL FUEL 
BEECH H I L L * PENN- YORK 
TUSCARORA NAT I ONAL FUEL 
WEST I ND E P . PENN - YORK 
WOODHUL L  CNG 
ZOAR NAT I ONAL FUEL 

TOTAL NEW YORK STORAGE 
TOTAL STORAGE NEW YORK/NEW JERSEY REGI ON  

MID-ATLANT I C  REGI ON  

MARYLAND 
ACC I DENT 

PENNSYLVAN IA 
ARTEMUS A 
ARTEMUS B * 
BE LMOUTH 

TEXAS EASTERN 

COLUMB I A  
COLUMB I A  
NAT I ONAL FUEL 

STEUBEN 
CAT TARAUGUS 
ER I E  
E R I E  
E R I E  
E R I E  
SCHUY L E R , STEUBEN 
ALLEGHENY 
STEUBEN 
STEUBEN 
ER I E  
ONTAR I O  
ER I E  
CAT TARAUGUS 
CATTARAUGUS 
CHAUTAUQUA 
ALLEGHENY 
STEUBEN 
ALLEGHENY 
STEUBEN 
E R I E  

GARRETT 

BED FORD 
BED FORD 
E L K  

CERT I F I CATED MAX I MUM  

CAPAC I TY OPERAT I NG 
CAPACI TY 

( MMcf ) (MMcf ) 

8 , 200 
1 0 , 700 

5 , 000 
1 6 , 220 

5 , 280 
250 

1 1 , 360 
6 , 095 
3 , 200 
3 , 725 
2 , 600 
8 , 7 1 0  
2 , 470 
8 , 530 
3 , 85 0  
3 , 700 

1 7 , 791  
6 , 300 

1 1 , 595 
35 , 904 

2 . 200 
173,680 
1 73 , 680  

61 , 978 

1 3 , 95 7  
2 , 1 00 
1 , 400 

8 , 200 
1 0 , 700 

5 , 000 
1 6 , 220 

5 , 280 
250 

1 1 , 360 
6 , 095 
3 , 200 
3 , 725 
2 , 600 
8 , 71 0  
2 , 470 
8, 530 
3 , 850 
3 , 700 

1 7 , 791 
6 , 300 

1 1 , 595 
35 , 904 

...l&QQ 
173,680 
173,680 
======= 

61 , 978 

1 3 , 957 
2 , 1 00 
1 , 400 

Cl.JSH I ON  GAS WORKI NG GAS 
VOLUME VOLUME 

(MMcf ) 

2 , 000 
7, 000 
3 , 200 
8 , 670 
3 , 030 

0 
7, 860 
3 , 895 
2 , 95 0  
3 , 325 
1 1 700 
3 , 91 3  
1 , 5 00 
4 , 600 
2 , 000 
2 , 600 
7 , 891  
2 , 500 
4 , 295 

1 7, 428 
� 

91 ,957 
91 ,957 

46 , 678 

8 , 45 7  
1 , 25 0  

600 

(MMcf) 

6 , 200 
3 , 700 
1 , 800 
7 , 550 
2 , 250 

250 
3 , 500 
2 , 200 

250 
400 
900 

4 , 797 
970 

3 , 930 . 
1 , 85 0  
1 1 1 00 
9 , 900 
3 , 800 
7, 300 

1 8 , 476 
600 

a1 . m  
a1 , m  

======= 

1 5 , 300 

5 , 500 
850 
800 

PEAK DAY 
DEL . RATE 

(MMcf/d) 

60 
1 3  
43 
80 
26 

5 
56 
1 5  

1 
6 

1 7  
40 
1 3  
5 2  
34 
1 5  
5 1  
5 7  
35 

357 
32 

--;:oos 
1 , 008 

======= 

301  

1 35 
1 8  

7 

DES I GN DAY 
DEL . RATE 

(MMcf/d) 

60 X 
1 3  
60 

1 1 0  
40 

5 
56 X 
1 5  

1 X 
6 X 

20 
40 X 
30 

1 1 0 
40 
25 
66 
80 
49 

357 
60 

1 . 243 
1 , 243 

======= 

301  

1 35 X 
1 8  X 

7 

"*" Means f i e l d  i s  under deve l opment . "**" Means the f i e l d  i s  under s t a t e  j ur i sd i c t i on .  "x" I nd i cates where a D es i gn Day f i gure was not prov i ded . 



Tab l e  1 1 : current Interstate and I ntrastate storage capaci ty By state Region 

F I ELD NAME 

PENNSYLVAN I A  ( Cont inued) 
BOONE MOUNTA I N  NAT I ONAL FUEL 

BUNOLA 

CORRY 
DEERL I CK 
DONEGAL 
DUHR I NG 
EAST BRANCH 

E L L I SBURG ( 1 )  
E L L I SBURG ( 1 )  
F I NLEYV I L L E  
GALBRA I T H  
GREEN L I CK 

HARR I SON 
HEARD 

HEBRON 
HENDERSON 

HOLBROOK 
HUNTER ' S  CAVE 
KEEL OR 
L E I D Y - TAMARACK 
MAJORSV I L LE · Sha l l ow 
MARKLE 
MEAKER 
MUNDERF  
NOR T H  SUMM I T  * 
OAKFORD 
OWL ' S  NEST 
PRATT 

QUEEN 

EQU I T RANS 

NAT I ONAL FUE L 
NAT I ONAL FUE L 
COLUMB I A  
NAT I ONAL FUEL 
NAT I ONAL FUE L 

NAT I ONAL FUEL 
CNG 
EQU I TRANS 
NAT I ONAL FUE L 
CNG 

CNG 
COLUMB I A  

NAT I ONAL FUE L 
NAT I ONAL FUE L 

COLUMB I A  
EQU I TRANS 
NAT I ONAL FUEL 
CNG 
COLUMB I A  
NAT I ONAL FUEL 
NOR T H  PENN 
COLUMB I A  
CNG 
CNG 
NAT I ONAL FUEL 
EQU I TRANS 

NAT I ONAL FUEL 

E L K ,  
CLEAR F I E LD 
ALLEGHENY , 
WASH I NGTON 
ER I E  
WARREN 
WASH I N G TON 
FOREST 
McKEAN , 
WARR E N  
POT T E R  
POT T E R  
WASH I N GTON 
J E F F E R SON 
CL I N TON , 
POTT E R  
POTTER 
GREEN E ,  
WAS H I NGTON 
POTTER 
VENANGO , 
MERCER 
GREENE 
GREENE 

' McKEAN 
POTTER 
WAS H I N GTON 
J E F FERSON 
T I OGA 
J E F FERSON 
FAYETTE 
WESTMORE LAND 
ELK 
GREENE ,  
WASH I NGTON 
FOREST , 
WARREN 

CERT I F I CATED MAXIMUM 
CAPAC I TY OPERAT I NG 

CAPACI TY 
(MMcf) (MMcf) 

1 , 980 

6 , 546 

600 
1 00 

9 , 900 
205 

1 3 , 380 

2 1 , 655 
76 , 775 

603 
1 , 620 

55 , 860 

34 , 1 00 
8 , 900 

28, 560 
3 , 900 

1 , 640 
4 , 033 
2 , 800 

1 1 3 , 223 
3 , 483 

255 
4 , 500 

55 
23 , 000 

1 23 , 1 76 
2, 200 
7, 253 

870 

1 , 980 

6 , 272 

600 
1 00 

9 , 900 
205 

1 3 , 380 

2 1 , 65 5  
76 , 775 

580 
1 , 620 

55 , 860 

34 , 1 00' 
8 , 900 

28 , 560 
3 , 900 

1 , 640 
3 ,  755 
2 , 800 

1 1 3 , 223 
3 , 483 

255 
4 , 500 

55 
23 , 000 

1 23 , 1 76 
2 , 200 
7, 253 

870 

CUSH I ON  GAS \«<RKI NG GAS 
VOLUME VOLUME 

(MMcf ) 

1 , 050 

3 , 263 

400 
0 

5 , 245 
1 00 

8 , 880 

1 0 , 098 
35 , 802 

258 
720 

33 , 040 

1 3., 382 
7, 1 50 

1 2 , 1 1 0  
1 , 900 

1 , 240 
2 , 403 
1 , 500 

5 2 , 022 
2 , 083 

1 70 
1 ' 742 

43 
1 1 , 500 
62 , 4 1 6  

1 , 550 
4 , 753 

5 70 

(MMcf) 

930 

3 , 009 

200 
1 00 

4 , 65 5  
1 05 

4 , 500 

1 1 , 557 
40 , 973 

322 
900 

22 , 820 

20 , 71 8  
1 1 750 

1 6 , 450 
2 , 000 

400 
1 , 352 
1 , 300 

61 , 20 1  
1 , 400 

85 
2 , 758 

1 2  
1 1 , 500 
60 , 760 

650 
2 , 500 

300 

PEAK DAY 
DEL . RATE 

(MMcf/d) 

8 

1 50 

20 

269 
1 

3 1  

1 98 
8 1 6  

36 
1 4  

900 

455 
23 

1 80 
36 

7 
1 8  
40 

1 , 224 
32 
1 3  
5 0  

0 
1 00 
775 

7 
25 

2 

DES I GN DAY 
DEL . RATE 

(MMcf/d) 

8 

1 50 X 
40 

269 X 
1 

35 

237 
8 1 6  

36 X 
1 6  

900 

455 
23 X 

360 
36 

7 X 
1 8  X 
40 

1 , 224 
32 X 
1 3  
50  X 

300 
775 

7 
25 X 

3 

"*" Means f i e l d  i s  under deve l opment . "-" Means the f i e l d  i s  under state j ur i sd i c t i on .  " x" I nd i cates where a Des i gn Day f i gure was not prov i ded . 



Tab l e  1 1 : current I nters tate and I ntrastate s torage Cap ac i ty By s tate Region 

CERT I F I CATED MAX I IUC  QJSH I ON  GA S  WRKI NG GAS PEAK DAY DESI GN DAY 
CAPACI TY OPERAT I NG VOLUME VOLUME DEL . RATE DEL . RATE 

CAPACI TY 
F I ELD NAME � � (MMcf ) <"'cf ) <"'cf ) (MMcf) ("'cf/d) (MMcf/d) 

PENNSYLVAN IA (Cont i ru!d) 
SAB I NSV I L L E  C N G  T I OGA 35 , 6 1 8  35 , 61 8  1 7, 81 9  1 7 , 799 4 1 8  4 1 8  
S HARON CNG POT T E R  4 , 500 4 , 500 2 , 200 2 , 300 26 26 
SOU T H  BEND CNG I ND I ANA 1 7 , 340 1 7, 340 1 1 , 530 5 , 81 0 1 73  1 73 
ST . MARY ' S  NAT I ONAL FUEL E L K  420 420 250 1 70 1 1 
SUMM I T  NA T l  ONAL FUE L E R I E  3 , 900 3 , 900 2 , 300 1 , 600 30 60 
SWARTS EQU I T RANS GREENE 992 992 497 495 1 4  1 4  X 
SWART S  WEST EQU I TRANS GREENE 1 , 356 1 , 356 922 434 1 4  1 4  X 
SWEDE H I L L NAT I ONAL FUE L McKEAN 1 , 000 1 , 000 700 300 5 8 
TEPE EQU I TRANS A L L E G H E N Y  945 940 222 71 8 35 35 X 
T I OGA ( Pa l me r )  ( 2 )  CNG T I OGA 36 , 000 36 , 000 1 2 , 000 24 , 000 504 504 
WEL L E NDOR F NAT I ONAL FUE L McKEAN 975 975 525 450 7 7 
WHARTON NAT I ONAL FUE L CAMERON 29 , 1 84 29, 1 84 1 1 , 000 1 8 , 1 84 275 300 
** COLV I N  T H E  PEOPLES NATURAL GAS WASH I NGTON 2 , 4 1 8  2 , 4 1 8  1 , 793 625 87 87 
** GAM B L E - HAYDEN COMPANY ( PEOP L E S  ALLEGHENY 2 , 849 2 , 843 2 , 1 99 644 36 36 
** MURRYSV I LLE NATURAL ) ALLEGHENY 3 , 26 1  3 , 26 1  1 , 946 1 , 3 1 5  1 1 2 1 1 2  
** PATTON PEOPLES NATURAL WESTMORE LAND 1 6 1  1 48 85 63 8 8 
** RAGER MTN . PEOPLES NATURAL CAMBR I A  2 1 , 393 1 9 , 079 1 1 , 1 93 7 , 886 1 02 1 02 
** TRU I TTSBURG PEOPLES NATURAL CLAR I ON 3 , 69 1  3 , 642 2 , 1 9 1  1 , 45 1  1 02 1 02 
** WEBSTER PEOP L E S  NATURAL WESTMORE LAND 1 , 1 72 1 , 1 72 952 220 26 26 
** ALABRAN T .  W. P H I GAS & O I L  CO . I ND I ANA 0 780 0 280 0 0 
** B LACKHAWK COLUMB I A  OF PEN N ,  I NC .  BEAVER 2 , 500 0 0 0 0 0 
** CLARK T. W. PH I L I PS GAS & O I L I ND I ANA 0 963 0 325 0 0 
** FA I R - HELM COMPANY ( T .  W.  ARMSTRONG 0 1 20 0 36 0 0 
** GOURLEY M I L L E R  PH I LL I PS )  CLEAR F I ELD 283 1 00 0 0 
** HUGHES T.  W .  PH I LL I PS BUT L E R  0 291 0 1 38 3 0 
** K I N T E R  T .  W .  PH I LL I PS I ND I ANA 0 1 , 245 0 1 89 7 0 
** PORTMAN T .  W. PH I LL I PS BUT LER 0 441 0 1 96 8 0 
** SM I TH - PARK T .  W. PH I L L I PS ALLEGHENY 1 82 33 1 1 X 
** SPRANKLE T.  W .  PH I L L I PS J E F FERSON 0 863 0 265 2 0 
** VARDY T. W .  PH I LL I PS BUT L E R  1 79  1 0 1  __ 5 5 X 

TOTAL PENNSYLVAN I A  STORAGE 738.304 738. 189 366. 021 368.484 7. 591 8.069 

WEST VIRGINIA 
AUGUSTA HAMPS H I RE HAMPSH I RE 6 , 625 6 , 625 4 , 477 2 , 1 48 47 47 X 
BR I DGEPORT CNG HAR R I SON 9 , 1 39 8 , 22 1 5 , 1 73  3 , 048 82 82 
BROWN ' S  CREEK COLUMB I A  KANAWHA , 4 , 267 4 , 267 3 , 467 800 5 5 X 

PUT NAM 

"*" Means f i e l d  i s  under deve l opment . "-" Means the f i e l d  i s  under state j ur i sd i ct i on .  " x" I nd i cates where a Des i gn D ay f i gure was not provi ded . 

� 1.'\) co 
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Tabl e 1 1 : current Interstate and Intrastate s torage capaci ty By state Region 

CERT I F I CA TED MAX I MUM  CUSH I ON  GA S  YORKI NG GAS PEAK DAY DESI GN DAY 
CAPAC I TY OPERAT I NG VOL !.ME VOLI.ME DEL . RATE DEL . RATE 

CAPAC I TY 

F I ELD NAME C04PANY 9!!!!.!! (19tcf) CMMcf > CMMcf> CMMcf) CMMcf/d) CMMcf/d) 

WEST V I RG I N I A  (Cont i nued )  
CLEVELAND COLUMB I A  RANDOLPH , 8 , 1 70 8 , 1 70 7, 070 1 , 1 00 9 9 X 

UPSHUR 
COCO A COLUMB I A  KANAWHA 44 , 5 00 44 , 500 27, 600 1 6 , 900 400 400 X 
COCO B COLUMB I A  KANAWHA 9 , 700 9 , 700 6 , 900 2 , 800 1 92 1 92 X 
coco c COLUMB I A  KANAWHA 1 7, 270 1 7 , 270 9 , 970 7, 300 88 88 X 
COMET EQU I TRANS TAYLOR 5 , 1 59 5 , 1 3 1  2 , 361  2 , no 53 53 X 
DERR I CK ' S  CREEK COLUMB I A  KANAWHA 6 , 200 6 , 200 5 , 000 1 , 200 46 46 X 
F I NK - KENNEDY- CNG HAR R I SON 1 6 1 , 572 1 53 , 572 1 00 , 498 53 , 074 925 925 
LOST CREEK 
GLADY COLUMB I A  RANDOLPH , 30 , 000 3 0 , 000 2 1 , 200 8 , 800 259 259 X 

POCOHONTAS 
GRAPEV I NE A COLUMB I A  KANAWHA 1 , 1 85 1 , 1 85 1 , 1 65 20 1 1 X 
GRAPEVI NE B COLUMB I A  KANAWHA 78 78 70 8 1 1 X 
HAYES EQU I TRANS MAR I ON 1 73 1 73 1 03 70 8 8 X 
HUNT COLUMB I A  KANAWHA 6 , 080 6 , 080 5 , 280 800 1 9  1 9  X 
LAKE COLUMB I A  PUTNAM 2 , 858 2 , 858 2 , 358 500 4 4 X 
LAN HAM COLUMB I A  KANAWHA , 4 , 800 4 , 800 3 , 600 1 , 200 79 79 X 

PUTNAM 
L l  TTLE  CAPON HAMPS H I RE HAMPS H I RE 7, 356 7 , 356 4 , 9 1 6  2 , 440 53 43 X 
LOGANSPORT EQU I TRANS MAR I ON 3 , 459 3 , 459 1 , 1 93 2 , 266 32 32 X 
MAJORSV I L L E - Deep COLUMB I A  GREENE , 24 , 523 24 , 523 1 6 , 723 7 , 800 73 73 x  

MARSHAL L 
MAPLE LAKE EQU I TRANS TAYLOR , 2 , 540 1 , 878 1 , 026 852 1 0  1 0  X 

HAR R I SON 
MOBLEY EQU I TRANS WETZEL 7, 1 4 1  7, 1 4 1  3 , 1 58 3 , 983 5 1  5 1  X 
RACKE T - NEWBERNE CNG R I TCH I E ,  9 , 645 7 , 9 1 1 4 , 81 1 3 , 1 00 80 80 

G I LMER 
RALE I GH CRANBERRY RAL E I GH 2 , 600 2 , 600 1 63 2 , 437 
RHODES A , B , C  EQU I TRANS LEW I S  8 , 323 7, 938 4 , 4 1 1 3 , 527 39 39 X 
R I PLEY COLUMB I A  JACKSON 23 , 400 23 , 400 1 5 , 1 50 8 , 250 1 82 1 82 X 
ROCKPORT COLUMB I A  JACKSON , 8 , 1 60 8 , 1 60 5 , 260 2 , 900 1 36 1 36 X 

WOOD 
W I RT 

S H I RLEY EQU I TRANS TAYLOR , 1 1 , 000 1 1 , 000 6 , 30 1  4 , 699 62 62 X 
DODDR I DGE 

S I SSONV I L LE  COLUMB I A  KANAWHA 1 , 248 1 , 248 1 , 1 98 50 1 1 X 
SK I N  CREEK EQU I TRANS L EW I S  1 , 65 2  1 , 65 2  778 874 28 28 X 

"*" Means f i e l d  i s  under deve l opment . "**" Means the f i e l d  i s  under state j ur i sd i ct i on .  nxn I ndi cates where a Des i gn Day f i gure was not provi ded . 



Tab l e  1 1 : current Interstate and I ntrastate s torage Capac ity By s tate Region 

F I ELD NAME 

YEST V I RG I N I A  ( Cont i nued) 

TERRA ALTA COLUMB I A  
TERRA ALTA S COLUMB I A  
V I CTORY A COLUMB I A  

V I CTORY B COLUMB I A  

X - 1 ( He i zer)  CRANBERRY 
TOTAL YEST V I RG I N I A 

TOTAL STORAGE M I D - ATLANT I C  REG I ON  

SOUTH ATLANT I C  REG I ON  

KENTUCKY 

** BON HARBOR WE STERN KENTUCKY GAS CO . 
** CENTER LOU I SV I L L  GAS & E L E C . CO . 

** D I X I E  
** DOE RUN UPPER 
** EAST SLAUGHTERS 
** GRAHAM LAKE 
** GRAND V I EW 
** HANSON 
** H I CKORY SCHOOL 
** KETTLE I SLAND 
** K I RKWOOD SPR I NGS 
** LAURE L  
* *  L E GO 
** MAGNOL I A  DEEP 

** MAGNOL I A  UPPER 

** M I D LAND 
** MULDRAUGH 
** OWENSBORO 

TEXAS GAS 
LOU I SV I L L  GAS & E L E C . CO . 
ALCAN l NG & RECYCL I NG 
TEXAS GAS 
WESTERN KENTUCKY GAS CO . 
TEXAS GAS 
WESTERN KENTUCKY GAS CO . 
DELTA NATURAL GAS CO . 
WESTERN KENTUCKY GAS CO . 
E L I ZABETH NATURAL GAS 
E L I ZABE T H  NATURAL GAS 
LOU I SV I L L  GAS & ELEC . CO . 

LOU I SV I L L  GAS & E L E C . CO . 

TEXAS GAS 
LOU I SV I L L  GAS & E L E C . CO . 
WESTERN KENTUCKY GAS CO . 

PRE STON 
PRESTON 
WE T ZE L ,  
MARSHAL L 
WETZE L ,  
MARSHAL L 
PUT NAM 

DAV I ESS 
METCA L F E  
GREEN 
BARREN 
HENDERSON 
MEADE 
HOPK I NS 
MUHLENBERG 
DAV I ESS 
HOPK I NS 
DAV I ESS 
BE L L  
HOPK I NS 
HARD I N  
HARD I N  
HART , 
GREEN 
LARUE 
HART , 
GREEN 
LARUE 
MUH LENBERG 
MEADE 
DAV I ESS 

CERT I F I CATED MAX I MUM  

CAPAC I TY OPERAT I NG 

CAPAC I TY 

aJSH I ON  GAS WRK I NG GAS PEAK DAY 
DEL . RATE 

DES I GN DAY · 

DEL . RATE VOL�E VOL�E 

(MMcf > (folllcf > 

40 1 1 63 
1 6 , 600 

7, 1 5 0 

24 , 000 

4 270 
521 , 006 

1 ,321 , 288 

40 , 1 63 
1 6 , 600 

7 , 1 5 0 

24 , 000 

4 270 
509,279 

1 , 309, 446 

(MMcf ) 

3 1 , 863 
1 3 , 800 

4 , 350 

1 4 , 700 

268 
336, 361 
749, 060  

= = = = = = = = =  = = = = = = = = =  = = = = = = = = =  

2 , 077 
5 , 1 06 

7, 257 
5 , 787 

767 
4 , 284 

647 
1 2 , 087 

1 , 294 
1 , 406 

607 
875 

2 , 1 28 
4 , 426 

5 , 949 

1 33 , 1 4 2  
4 , 249 

61 

2 , 079 
5 , 1 06 

7, 257 
5 , 787 

534 
4 , 284 

648 
1 2 , 087 

1 , 303 
971 
625 
744 

2 , 0 1 2  
4 , 426 

5 , 949 

1 33 , 1 42 
4 , 249 

6 1  

1 , 300 
2 , 720 

4 , 982 
1 , 8 1 0  

1 38 
2 , 958 

350 
8, 1 60 

850 
785 
400 
490 
500 

2 , 370 

2 , 460 

64 , 474 
1 , 450 

4 1  

(folllcf) 

8 , 300 
2 , 800 
2 , 800 

9 , 300 

2 . 222 
1 71 , 138 
554 ,922 

(MMcf/d) 

1 49 
61  
59 

1 43 

3 . 377 
1 1 , 269 

(MMcf/d) 

1 49 X 
61 X 
59 X 

1 43 X 

3 , 367 
1 1 , 737 

= = = = = = = = =  = = = = = = = = =  = = = = = = = = =  

777 
2 , 386 

2 , 575 
3 , 977 

396 
1 , 326 

297 
3 , 927 

444 
1 86 
207 
254 

1 , 5 1 2  
2 , 056 

3 , 489 

68 , 668 
2 , 799 

20 

21 

1 00 

2 

1 9  
2 

1 0  
1 
3 

45 

75 

2 1 5  
2 

21 X 
50 

1 0 1  
1 00 X 

0 
1 5  

2 X 
71 
1 9  X 

2 X 
1 0  X 

1 X 
3 X 

45 X 

75 X 

883 
2 1 5  X 

2 X 
"*" Means f i e l d  i s  under deve l opment . "**" Means the f i e l d  i s  under state j ur i sd i ct i on .  " x" I nd i cates where a Des i gn Day f i gure was not prov i ded .  



Tab l e  1 1 : current Interstate and I ntrastate S torage Capac i ty By state Region 

F I ELD NAME 

KENTUCKY (Cont inued) 
** ST . CHARLES WESTERN KEN TUCKY GAS CO . 
** WEST GREENVI LLE  TEXAS GAS 

TOTAL KENTUCKY STORAGE 

M I SS I SS I PP I  
EM I NENCE SALT CAVERN TRANSCO 
JACKSON UN I TED 

MULDON 
** AMORY 
** HAT T I E SBURG 

SAL T  DOME 

SOUT HERN 
M I SS I SS I PP I  VAL L E Y  GAS CO . 
F I RST RESERVE CORP . 

TOTAL M I SS I SS I PPI STORAGE 
TOTAL STORAGE SOUTH ATLANT I C  REG I ON  

MID\IEST REGION 
I LL I NO I S  
COOK M I L L S  
HERSCHER GALESV I LLE 
HERSCHER MT S I MON * 
HERSCHER NORTHWEST * 
LOUDON 
ST . JACOB 
WAVERLY * 

** ANCONA - GAR F I E LD 

** ASHMORE SOUTH 

** CENTRAL I A  EAST 
** COR I NT H /  

CRAB ORCHARD 
** EDEN SOUT H 
** FREEBURG 
** G I L L E SP I E  
** GLAS FORD 

NGPL 
NGPL 
NGPL 
NGPL 
NGPL 
MRT 
PAN HAND LE 

NORTHERN I LL I NO I S  GAS CO . 

CENTRAL I LL PUB . SERV. 

I L L I NO I S  POWER COMPANY 
CENTRAL I L L PUB . SERV. 

I L L I NO I S  POWER COMPANY 
I L L I NO I S  POWER COMPANY 
I LL I NO I S  POWER COMPANY 
CENTRAL I L L I NO I S  L I GH T  CO . 

HOPK I NS 
MUHLENBERG 

COV I NGTON 
RANK I N ,  
H I NDS 
MONROE 
MONROE 
LAMAR 

DOUGLAS , COLE S  
KANAKEE 
KANAKEE 
KANAKEE 
FAYETTE 
MAD I SON 
MORGAN , 
SANGAMON 
L I VI NGSTON , 
LA SAL L E  
COLES , 
CLARK 
MAR I ON 
W I L L I AMSON 

RANDOLPH 
ST . CLA I R  
MACOUP I N  
PEOR I A  

CERT I F I CATED MAX I MUM  
CAPAC I TY OPERAT I NG 

CAPACI TY 
<MMcf > (MMcf > 

6 , 937 

__L_QiQ 
206, 736  

20 , 500 
5 , 55 0  

92 , 820 
1 , 5 00 

1 20 . 370 
327, 1 06  

5 , 200 
37, 000 
67, 000 
1 8 , 500 
80 , 000 

5 , 600 
55 , DOO 

1 70 , 000 

3 , 599 

61 5 
267 

1 , 403 
6 , 936 

1 47 
1 1 , 600 

6 , 590 

__L_QiQ 
205 , 504 

20, 500 
5 , 55 0  

92 , 820 
1 , 462 

1 20,332 
325 , 836  

5 , 200 
37, 000 
67, 000 
1 8 , 500 
80 , 000 

4 , 1 00 
5 5 , 000 

1 70 , 000 

3 , 578 

61 5 
265 

1 , 403 
6 , 936 

1 47 
1 1 , 400 

CUSH ION GAS WORKI NG GAS 
VOLUME VOLUME 

(MMcf > 

3 , 470 

� 
1 03 , 972 

5 , 500 
2 , 824 

40 , 820 
3 1 8  

49,462 
153,434 

1 , 600 
23 , 200 
32, 300 
1 3 , 700 
42 , 900 

3 , 400 
44 , 400 

1 02 , 500 

1 , 981 

473 
72 

1 , 0 1 3  
5 , 036 

1 1 5 
5 , 800 

(MMcf> 

3 , 467 
3 , 386 

1 02 , 149 

1 5 , 000 
2 , 726 

5 2 , 000 
1 1 1 44 

---1....2.QQ 
74,370 

1 76, 519 

3 , 600 
1 3 , 800 
34 , 700 

4 , 800 
37, 1 00 

700 
1 0 , 600 

67, 500 

1 , 597 

142 
1 93 

390 
1 , 900 

32 
5 , 600 

PEAK DAY 
DEL . RATE 

<MMcf/d) 

1 , 500 
250 

750 
1 4  

____liQ 
2.864 
3 , 395 

60 
790 
1 80 

65 
400 

30 
70 

850 

32 

1 4  
2 

8 
35 

5 
200 

DES I GN DAY 
DEL . RATE 

<MMcf/d) 

1 , 500 
250 

750 
14 X 

____liQ 
2 . 864  
4,616 

60 
960 
288 

65 
450 

30 
220 

850 

32 X 

1 4  X 
2 X 

8 X 
35 X 

5 X 
200 X 

"*" Means f i e l d  i s  under deve l opment . "**" Means the f i e l d  i s  under state j ur i sd i c t i on .  " x" I nd i cates where a Des i gn D ay f i gure was not prov i ded . 



Tab l e  1 1 : current Interstate and I ntrastate storaqe cap ac i ty By state Reqion 

F I ELD NAME 

I LL I NO I S  ( Continued) 
** H I L LSBORO 
** HOOKOALE 
** HUDSON 
** LAKE BLOOM I NGTON 
** L EX I NGTON 
** L I NCOLN 
** MAN LOVE 
** P E CATON I CA 
** PONT I AC 
** PON T I AC - MT . S I MON 
** R I CHWOOD S  
** SC I OTA 
** SHANGHA I 

** T I LDEN  

I L L I NO I S  POWER COMPANY 
I LL I NO I S  POWER COMPANY 
NORTHERN I L L I NO I S  GAS CO . 
NORTHERN I L L I NO I S  GAS CO . 
NOR T H E R N  I L L I NO I S  GAS CO . 
CENTRAL I L L I NO I S  L I GHT CO . 
PEOPL GAS L I GH T  AND COKE 
NORTHERN I L L I NO I S  GAS CO . 
NOR T H E R N  I L L I NO I S  GAS CO . 
NORTHERN  I L L I NO I S  GAS CO . 
CENTRAL I L L PUB . SERV . 
CENTRAL I L L PUB . SERV . 
I L L I NO I S  POWER COMPANY 

I L L I NO I S  POWER COMPANY 

** T ROY GROVE NORTHERN I L L I NO I S  GAS CO . 
TOTAL I LL I NOIS STORAGE 

I ND I ANA 
AL FORD 
CALCUTTA- CARBON * 

LEESV I L L E  
OAKTOWN 
WH I TE R I VER 

W I L FRED 
** D I XON 
** GLENDALE 
** GREENSBURG 
** HOWESV I LLE 
** LAWRENCEBURG 

STORAGE 
** LOOGOOTEE 
** M I DWAY 
** M I N E RAL C I TY 

TEXAS GAS 
M I DWEST 

TEXAS GAS 
TEXAS GAS 
TEXAS GAS 

TEXAS GAS 
C I T I ZENS GAS & COKE 
HOOS I ER GAS CORP . 
I ND I ANA GAS CO . ,  I N C .  
C I T I ZENS GAS & COKE 
LAWRENCEBURG GAS CO . 

HOOS I ER GAS CORP . 
SOUT HERN I ND I ANA G&E 
C I T I ZENS GAS & COKE 

MON TGOMERY 
BOND 
MCL EAN 
MCLEAN 
MCLEAN 
LOGAN 
CHAMPA I GN 
W I NNEBAGO 
L I V I NGSTON 
L I V I N GSTON 
CRAWFORD 
MCDONOUGH 
WARR E N  
MERCER 
ST . C LA I R  
WAS H I NGTON 
LASA L L E  

P I KE 
CLAY , 
PARKE 
LAWRENCE 
KNOX 
P I K E ,  
KNOX 
SULL I VAN 
GREENE 
DAV I ESS 
DECATUR 
GREENE 
DEARBORN 

DAV I ESS 
SPENCER 
GREENE  

CERT I F I CATED MAX I MUM  
CAPACI TY OPERAT I NG 

CAPACI TY 
(MMcf) (MMcf ) 

1 0 , 2 1 4  
996 

1 00 , 000 
55 , 000 

1 00 , 000 
1 2 , 200 

1 36 , 649 
3 , 500 

2 1 , 000 
45 , 000 

1 20 
5 , 000 

1 1 , 6 1 2  

2 , 689 

80 , 000 
1 , 046,847 

2 , 5 1 8  
4 , 540 

4 , n4 
1 , 052 

5 1 0  

3 , 4 1 7  
2 , 780 

346 
1 , 1 78 
4 , 400 

20 

221 
4 , 3 1 9  
2 , 083 

1 0 , 2 1 4  
996 

1 00 , 000 
55 , 000 

1 00 , 000 
1 0 , 000 

1 33 , 299 
3 , 500 

2 1 , 000 
45 , 000 

1 1 8 
4 , 306 

1 1 , 61 2  

2 , 689 

80 , 000 
1 , 038,878 

2 , 5 1 8  
4 , 540 

4 , n4 
1 , 052 

5 1 0  

3 , 4 1 7  
2 , 780 

272 
1 , 1 78 
4 , 250 

20 

2 2 1  
4 , 3 1 9  
2 , 083 

QJSH ION GAS WORKI NG GAS 
VOLUME VOLUME 

CMMcf ) 

7, 1 1 4 
285 

88 , 600 
40 , 500 
87, 300 

6 , 71 0  
93 , 2 1 6  

2 , 200 
1 5 , 500 
28 , 1 00 

1 5  
2 , 86 1  
6 , 007 

1 , 8 1 9  

38 , 500 
697, 217 

1 , 530 
1 , 600 

2 , 1 26 
429 
204 

1 , 224 
1 , 91 1 

2 1 5  
700 

3 , 200 
7 

1 03 
1 , 304 
1 , 683 

(MMcf) 

3 , 1 00 
71 1 

1 1 , 400 
1 4 , 500 
1 2 , 700 

3 , 290 
40 , 084 

1 , 300 
5 , 500 

1 6 , 900 
1 03 

1 , 445 
5 , 605 

870 

988 
2 , 940 

2 , 648 
623 
306 

2 , 1 93 
869 

57 
478 

1 , 050 
1 3  

1 1 8 
3 , 0 1 5  

400 

PEAK DAY 
DEL . RATE 

CMMcf/d) 

40 
25 

1 5 0  
1 50 
1 25 

85 
673 

40 
200 

40 
1 

25 
76 

5 0  

850 
5 , 271 

40 
27 

40 
9 
5 

37 
50  

2 
1 

80 
1 

1 
50 
1 3  

DESI GN  DAY 
DEL . RATE 

CMMcf/d) 

40 X 
25 X 

1 50 
1 50 
1 25 

85 X 
673 X 

40 
200 

40 
1 X 

25 X 
76 X 

50 X 

850 
5 , 749 

40 
27 X 

40 
9 
5 

37 
50 X 

2 X 
1 X 

80 X 
1 X 

1 X 
50 X 
1 3  X 

"*'' Means f i e l d  i s  under deve l opment . "-" Means t h e  f i e l d  i s  under state j ur i sd i ct i on .  " x" I nd i cates where a Des i gn Day f i gure was not provi ded . 



Tab l e  1 1 : current Interstate and I ntrastate storage capaci ty By state Region 

F I ELD NAME 

I ND I ANA (Continued) 
* *  MONROE C I TY HOOS I ER GAS CORP . 
** OL I VE R  SOUTHERN I ND I ANA G&E 
** ROYAL CENTER NORTHERN I ND .  PUB . SERV I CE 
** ROYAL CENTER NORTHERN I ND .  PUB . SERV I CE 
** S E L L ERSBURG I ND I ANA GAS CO . ,  I N C .  
** S I MPSON CHAPE L C I T I ZENS GAS & COKE 
** SW I TZ C I TY C I T I ZENS GAS & COKE 
** UN I ONPORT NORT H I ND I ANA GAS CO . ,  I NC .  
** UN I ONPORT SOUTH I ND I ANA GAS CO . ,  I N C .  
** UN I ONVI L L E  I ND I ANA GAS CO . , I N C .  
** UN I ONVI L L E  I ND I ANA GAS CO . ,  I N C .  
** WEST POI NT I ND I ANA GAS CO . , I NC .  
** WOL COTT I ND I ANA GAS CO . ,  I N C .  
** WOLCOTT I ND I ANA GAS CO . ,  I N C .  
* *  WORT H I NGTON C I T I ZENS GAS & COKE 

TOTAL . I ND I ANA STORAGE 

M I CH I GAN 
AUST I N  
B E L L E  R I VER M I L L S  
CAPAC * 

CENTRAL CHARLTON 
COLD SPR I NGS 1 2  
COLD SPR I NGS 3 1  
COLDWATER 
COLUMBUS 
CROTON 
ECCELS I OR 6/ 
EAST KALASKA 
GOODWE LL 
HOWE L L  
L I NCOL N - FREEMAN 
LORE ED 
MUTTONV I L LE  
NEW HAVEN 
NOR T H  HAM I LTON 

ANRPL 
M I CHCON 
ANRPL 

ANRPL 
ANRSC 
ANRSC 
ANRPL 
M I CHCON 
ANRPL 
ANRSC 

ANRPL 
PANHANDLE 
ANRPL 
ANRPL 
ANRPL 
M I CHCON 
ANRPL 

KNOX 
POSEY 
FUL TON 
CASS 
CLARK 
GREENE 
GREENE 
RANDOLPH 
RANDOLPH 
MONROE 
MONROE 
T I PPECANOE 
WH I TE 
WH I TE 
GREENE 

MECOSTA 
ST . CLA I R  
ST . CLA I R ,  
LAPEER 
OSTEGO 
KALASKA 
KALASKA 
I SABELLA 
ST . CLA I R  
NEWAYGO 
KALASKA 

NEWAYGO 
L I V I NGSTON 
CLARE 
OSCEOLA 
MACOMB 
MONTCALM 
CLARE 

CERT I F I CATED MAX I MUM  
CAPACI TY OPERAT I NG 

CAPACI TY 
(MMcf> (MMcf) 

4 , 523 
3 , 805 

1 5 , 049 
1 6 , 5 2 1  

1 , 343 
2 , 200 
5 , 635 
1 , 1 00 

500 
0 

6 , 275 
1 , 027 
7 , 020 

0 
1 3 . 200 

1 1 0 , 356 

23 , 323 
75 , 704 
42 , 220 

1 9 , 000 
27, 227 

5 , 734 
1 2 , 988 
1 7, 504 

5 , 357 
1 1 , 089 

29, 625 
32 , 000 
35 , 440 
48 , 2 1 0  
1 3 , 387 
1 5 , 91 2  
1 2 , 1 4 1  

4 , 523 
3 , 805 

1 5 , 595 
1 4 , 038 

1 , 343 
2 , 200 
5 , 635 
1 , 077 

493 
488 

6 , 275 
1 , 027 
3 , 591  
7, 020 

1 3 . 200 
1 1 2 , 244 

2 1 , 323 
75 , 704 
42 , 220 

1 9 , 000 
27, 227 

5 , 734 
1 0 , 488 
1 7, 504 

5 , 057 
1 1 , 089 

29, 625 
32, 000 
35 , 440 
48, 2 1 0  
1 3 , 387 
1 5 , 91 2  
1 2 , 1 4 1  

WSH ION GA S  WRICI NG GAS 
VOUME VOI.lME 

(MMcf) 

3 , 1 67 
1 , 74 1  

1 4 , 532 
1 0 , 574 

1 , 200 
1 , 800 
4 , 778 
1 , 00 1  

432 
423 

3 , 000 
770 

3 , 204 
4 , 500 
9 . 684 

77, 042 

1 1 , 323 
29 , 0 1 7  
20, 220 

2 , 700 
3 , 627 

747 
5 , 488 
2 , 586 
2 , 557 
1 , 500 

4 , 925 
1 5 , 900 
1 6 , 440 
1 7 , 2 1 0  

2 , 287 
9 , 348 
8 , 64 1  

(MMcf) 

1 35 
2 , 064 
1 , 063 
3 , 464 

1 43 
400 
857 

76 
61  
65 

3 , 275 
257 
387 

2 , 520 
.....L.lli 

33,981 

1 0 , 000 
46 , 687 
22 , 000 

1 6 , 300 
23 , 600 

4 , 987 
5 , 000 

1 4 , 91 8  
2 , 500 
9 , 589 

24 , 700 
1 6 , 1 00 
1 9 , 000 
3 1 , 000 
1 1 , 1 00 

6 , 564 
3 , 500 

PEAK DAY 
DEL . RATE 

(MMcf/d) 

23 
48 

1 00 
1 80 

1 2  
1 2  
20 
20 

5 
0 

64 
9 
0 

61  
50 

� 

800 
1 , 500 

70 

200 
295 

68 
5 

300 
7 

1 20 

1 22 
360 
1 85 
1 25 
400 

50 
5 

DES I GN  DAY 
DEL . RATE 

(MMcf/d) 

23 X 
48 X 

1 00 X 
1 80 X 

1 2  X 
1 2  X 
20 X 
20 X 

5 X 

64 x 
9 X 

61 X 
50 X 

� 

800 
1 , 630 

1 75 

220 
300 

75 
28 

523 
45 

1 25 

300 
360 
320 
640 
400 

58 
50 

"*" Means f i e l d  is under deve l opment . "**" Means the f i e l d  i s  under state j ur i sdi ct i on .  "x" I ndi cates where a Des i gn Day f i gure was not prov i ded .  



Tab l e  1 1 : current Interstate and I ntrastate Storage capaci ty By state Regi on 

CERT I F I CATED MAX I MUM  aJSH I ON  GA S  ..alKI NG GAS PEAK DAY DES I GN DAY 
CAPACI TY OPERAT I NG WLUME WLUME DEL . RATE DEL . RATE 

CAPAC I TY 
F I ELD NAME � � (MMcf ) ( ... cf)  (MMcf ) (MMcf ) (MMcf/d) ( MMcf/d) 

M I CH I GAN  (Cont i nued )  
NORW I C H  ANRPL NEWAYGO 8 , 4 1 0  8 , 4 1 0  5 , 2 1 0  3 , 200 5 so 
OR I EN T  ANRPL OSCEOLA 9 , 806 9 , 1 05 4 , 605 4 , 500 6 60 
RAP I D  R I VER 35 ANRSC KALASKA 1 6 , 976 1 6 , 976 2 , 276 1 4 , 700 1 90 250 
REED C I TY ANRPL OSCEOLA 28 , 591  28 , 591  1 2 , 591 1 6 , 000 65 300 
R I VE R S I D E  M I CH I GAN GAS M I SSAUKEE 1 2 , 000 1 2 , 000 7 , 500 4 , 500 37 37 
SOUT H CHESTER 1 5  ANRPL OSTEGO 1 9 , 665 1 9 , 665 2 , 865 1 6 , 800 200 270 
TAGGART M I CHCON MECOSTA , 80 , 88 1  80 , 88 1  4 1 , 1 00 39 , 781 500 560 

MONTCALM 
WASH I NGTON 28 M I CHCON MACOMB 1 1 , 500 1 1 , 500 1 , 900 9, 600 1 00 200 
WEST COLUMBUS M I CHCON ST". CLA I R  25 , 759 25 , 759 3 , 879 2 1 , 880 400 452 
W I N F I E LD ANRPL MONTCALM 1 4 , 470 1 4 , 074 6 , 674 7, 400 35 60 
W I N T E R F I ELD/ M I CH I GAN GAS CLARE , 1 05 , 000 1 05 , 000 65 , 000 4 0 , 000 480 480 
CRANBERRY LAKE OSCEOLA 
** CAMBE L L  M I C H I GAN GAS UT I L I T I E S  CO . CAL HOUN 785 785 608 1 77 
** COL L I NS F I E LD SOUTHEAST M I C H I GAN GAS CO . ST . CLA I R  3 , 4 1 0  2 , 520 493 2 , 027 25 25 X 
** CORTR I GHT M I CH I GAN GAS UT I L I T I E S CO . CALHOUN 1 , 1 25 1 1 1 25 752 373 1 2  1 4  
** FOUR CORNERS CONSUMERS POWER ST . CLA I R  3 , 780 2 , 405 1 , 390 1 , 0 1 5  1 3  1 3  X 
** HARR I S  STORAGE BATT L E  CREEK GAS CO . CALHOUN 1 , 1 27 728 290 438 7 7 X 
** HESSEN CONSUMERS POWER ST . CLA I R  1 7, 980 1 0 , 1 53 6 , 907 3 , 246 1 00 1 00 X 
** I RA CONSUMERS POWER ST . CLA I R  7 , 500 6 , 2 1 2  3 , 5 0 0  2 , 71 2  250 250 X 
** LACEY SALT BATTLE CREEK GAS CO . BARRY 290 242 30 2 1 2  25 25 X 

STORAGE 
** L ENOX CONSUMERS POWER MACOMB 3 , 500 3 , 0 1 9  2 , 000 1 , 0 1 9  200 200 X 
** MORTON SOUTHEAST M I CH I GAN GAS CO . ST . CLA I R 4 , 245 3 , 4 1 0  1 , 1 22 2 , 288 so 50 X 

(6 RESERVO I RS )  
* *  NORTHV I LLE CONSUMERS POWER WAYNE , WASHTENAW 22 , 4 1 2  1 3 , 56 1  1 3 , 4 1 2  149 25 25 X 

WASHTENAW , 
OAKLAND 

** NORTHV I LLE CONSUMERS POWER WASHTENAW 1 , 780 1 , 232 720 5 1 2  s o  5 0  X 
** OVER I SE L  CONSUMERS POWER ALLEGAN 64 , 000 5 0 , 688 40 , 000 1 0 , 688 200 200 X 
** PARTELLO/ M I CH I GAN GAS UT I L I T I E S CO . CAL HOUN 4 , 967 4 , 967 3 , 54 1  1 , 426 1 9  1 9  

ANDERSON 
** PUTTYGUT CONSUMERS POWER ST . CLA I R  1 6 , 600 1 3 , 692 7 , 580 6 , 1 1 2  250 250 X 
** RAY CONSUMERS POWER MACOMB 66 , 000 57, 1 46 22 , 000 35 , 1 46 1 00 1 00 X 
** SALEM CONSUMERS POWER A L L E GAN 35 , 000 30 , 452 23 , 000 7, 452 1 00 1 00 X 
** SWAN CREEK CONSUMERS POWER S T . CLA I R  650 360 230 1 30 1 3  1 3  X 

TOTAL M I CH I GAN STORAGE 1 ,015 , 070 956, 719 435 ,691 521 , 028 8,069 1 0 , 209 

"*" Means f i e l d  i s  under deve l opment . "**" Means t h e  f i e l d  i s  under s t a t e  j ur i sd i ct i on .  n xn I nd i c a t es where a Des i gn Day f i gure was not prov i ded . 

<;:> (>.) en 



c;J "" Q) 
Table 1 1 : current Interstate and I ntrastate S torage Capac i ty By state Region 

CERT I F I CATED MAX I MUM  aJSH I ON  GAS WORKI NG GAS PEAK DAY DES I GN DAY 
CAPACI TY OPERAT I NG VOLUME VOLUME DEL . RATE DEL . RATE 

CAPACI TY 
F I ELD NAME CO.PANY f!!!!!!! (MMcf > (MMcf > (MMcf ) (MMcf> (MMcf/d) <MMcftd> 

M I NNESOTA 
** WAT E RV I LLE/ M I NNEGASCO I N C .  WASECA , 2 0 , 000 6 , 700 4 , 600 6 , 700 60 60 X 

WASECA R I CE ,  
L E  SUEUR 

OH I O  
BENT ON COLUMB I A  HOCK I NG ,  25 1 1 00 25 , 1 00 1 6 , 900 8 , 200 1 38 1 38 X 

V I NTON 
BR I NKER COLUMB I A  COLUMB I ANA 7 , 65 0  7 , 650 5 , 250 2 , 400 43 43 X 
CRAWFORD * COLUMB I A  FA I R F I E LD ,  1 1 8 , 600 5 0 , 000 35 , 435 1 4 , 565 1 4 0  1 40 X 

HOCK I NG 
GUERNSEY COLUMB I A  GUERNSEY , 7 , 300 7, 300 5 , 600 1 , 700 36 36 X 

COSHOCTON 
HOLMES COLUMB I A  HOLME S ,  2 1 , 700 2 1 , 700 1 6 , 870 4 , 830 42 42 X 

WAYNE 
LAURE L  COLUMB I A  HOCK I NG 23 , 300 23 , 300 1 4 , 900 8 , 400 1 1 1  1 1 1  X 
LORA I N  COLUMB I A  LORA I N  1 0 , 700 1 0 , 700 8 , 700 2 , 000 90 90 X 
LUCAS COLUMB I A  ASH LAND 60 , 400 60 , 400 38 , 500 2 1 , 900 277 277 X 
McARTHUR COLUMB I A  V I N TON 1 0 , 900 1 0 , 900 6 , 1 00 4 , 800 1 07 1 07 X 
MED I NA COLUMB I A  MED I NA 1 0 , 400 1 0 , 400 8 , 900 1 , 5 00 60 60 X 
PAVON I A  COLUMB I A  ASH LAND , 49, 500 49 , 500 30 , 200 1 9 , 300 287 287 X 

R I CH LAND 
WAYN E  COLUMB I A  ASH LAND , 1 7, 400 1 7, 400 1 3 , 300 4 , 1 00 1 1 9 1 1 9 X 

HOLMES , 
WAYNE 

WEAVER COLUMB I A  ASHLAND , 5 0 , 500 5 0 , 500 35 , 486 1 5 , 0 1 4  230 230 X 
KNOX 

WEL L I NGTON COLUMB I A  LORA I N ,  23 , 1 00 23 , 1 00 1 7, 800 5 , 300 1 25 1 25 X 
MED I NA 

ZANE COLUMB I A  MUCK I NGUM 1 45 1 45 1 05 40 1 1 X 
** C H I PPEWA THE EAST OH I O  GAS CO . WAYNE 1 1 , 475 1 1 , 475 9 , 654 1 , 821  469 484 
** COLUMB I ANA THE EAST OH I O  GAS CO . COLUMB I ANA 3 , 1 1 1  3 , 1 1 1  1 , 948 1 , 1 63 8 8 
** GABOR THE EAST OH I O  GAS CO. WAYNE 3 , 793 3 , 793 3 , 488 305 1 08 1 08 
** MUSK I E  NAT I ONAL GAS & O I L CORP . MUSK I NGUM 1 , 400 969 724 245 4 4 X 
** PERRY NAT I ONAL GAS & O I L CORP . PERRY 4 , 973 2 , 873 1 , 900 973 30 30 X 

"*" Means f i e l d  i s  under deve l opment . "**" Means the f i e l d  i s  under state j ur i sd i ct i on .  " x" I nd i cates where a Des i gn Day f i gure was not provi ded . 



Tabl e 1 1 : current I nters tate and I ntrastate storage Capac i ty By state Region 

F I ELD NAME 

OH IO (Cont inued) 
** STAR K - SUMM I T  T H E  EAST OH I O  GAS CO . 

** ZANE NAT I ONAL GAS & O I L CORP . 
TOTAL OH I O  STORAGE 

TOTAL STORAGE M I D�ST REG I ON  

CENTRAL REG ION 
I OYA 
CA I RO GAL E SV I L L E  * NGPL 
CA I RO MT . S I MON NGPL 
CA I RO ST PETER NGPL 
COLUMBUS C I TY/ NGPL 
MT . S I MON 
COLUMBUS C I TY/ NGPL 
ST . PETER 
KEOTA NGPL 
RED F I E LD NORTHERN 

TOTAL I �  STORAGE 

KANSAS 
ADOLPH 
ALDEN 
BOEHM * 
COL L I NSON 
COLONY 
CRA I G  
CUNN I NGHAM * 

E L K  C I TY 
LYONS * 
McLOUTH * 
P I QUA 

WELDA ( N )  
WELDA ( S )  
* *  BORCHERS NOR T H  
* *  BU F FALO 

K N 
W I L L I AMS 
C I G  
ARK LA 
W I L L I AMS 
W I L L I AMS 
NORTHERN 

W I L L I AMS 
NORTHERN 
W I L L I AMS 
W I L L I AMS 

W I L L I AMS 
W I L L I AMS 
PAN HANDLE 
UN I ON GAS SYSTEM , I NC 

STARK 
SUMM I T  
MUSK I NGUM 

LOU I SA 
LOU I SA 
LOU I SA 
LOU I SA 

LOU I SA 

WAS H I NGTON 
DAL LAS 

BARTON 
R I CE 
MORTON 
COWL EY 
ANDERSON 
JOHNSON 
PRATT I 

K I NGMAN 
E L K  
R I CE 
J E F FERSON 
_AL L E N , 
WOODSON 
ANDERSON 
ANDERSON 
MEADE 
W I LSON 

CERT I F I CATED MAX I MUM  
CAPAC I TY OPERAT I NG 

CAPAC I TY 
(MMcf) (MMcf) 

1 47, 634 

2 . 295 
61 1 . 376 

2,803 ,649 
= = = = = = = = =  

24 , 700 
62 , 1 00 
27, 000 
49 , 400 

1 6 , 300 

6 , 000 
1 20 , 000 
305, 500 

5 , 845 
1 5 , 900 
24 , 800 

2 , 393 
1 2 , 730 

6 , 043 
71 , 000 

2 1 , 881 
36 , 000 
1 9 , 99 1  

3 , 2 1 3  

1 5 , 1 1 7 
1 8 , 300 
70 , 1 00 

5 , 605 

1 4 7 , 634 

1 , 209 
539 , 1 59 

2,653 , 700 

1 5 , 600 
50 , 700 
27, 000 
39 , 1 00 

1 4 , 1 00 

6 , 000 
1 20 , 000 
272, 500 

5 , 845 
1 5 1 771 
2 2 , 300 

2 , 393 
1 2 , 730 

6 , 043 
71 , 000 

2 1 , 881  
36 , 000 
1 9 , 99 1  

3 , 2 1 3  

1 5 , 1 1 7 
1 8 , 300 
70 , 1 00 

2 , 938 

CUSH I ON  GAS WORKI NG GAS 
VOllJoiE VOLlJoiE 

(MMcf) 

94 , 329 

900 
366,989 

1 , 581 , 539 
= = = = = = = = =  

6 , 600 
27, 700 
1 8 , 1 00 
2 0 , 1 00 

7 , 900 

3 , 1 00 
86 , 500 

170,000 

3 , 445 
1 0 , 771 
1 5 , 900 

1 , 260 
7 , 276 
5 , 5 1 3  

26 , 000 

1 6 , 073 
1 8 , 000 
1 1 1 973 

3 , 084 

1 1  1 992 
1 2 , 88 1  
35 1 1 00 

704 

(MMcf ) 

53 , 305 

309 
1 72 , 1 70 

1 , 075 , 541 
- - - - - - - - -- - - - - - - - -

9 , 000 
23 , 000 

8 , 900 
1 9 , 000 

6 , 200 

2 , 900 
33 , 500 

1 02, 500 

2 , 400 
5 , 000 
6 , 400 
1 , 1 33 
5 , 454 

530 
45 , 000 

5 , 808 
1 8 , 000 

8 , 0 1 8  
1 29 

3 , 1 25 
5 , 4 1 9  

35 , 000 
2 , 234 

PEAK DAY 
DEL- RATE 

(MMcf/d) 

1 , 00 1  

6 
3,432 

17, 792 

54 
1 69 
1 4 5  
1 1 7 

49 

5 0  
223 

----s07 

8 
1 30 

96 
7 

1 70 
55 

300 

275 
90 

225 
1 7  

1 4 0  
1 72 

DESI GN DAY 
DEL . RATE 

(MMcf/d) 

1 , 069 

6 X 
3,515  

20,493 
= = = = = = = = =  

54 
1 69 
1 45 
1 1 7 

49 

8 
1 75 

96 
1 0  

1 75 
61  

500 

302 
1 20 
225 

1 7  

1 45 
1 80 
350 

0 

"*" Means f i e l d  i s  under deve l opment . "-" Means the f i e l d  i s  under s t a t e  j ur i sd i c t i on .  " x" I nd i cates where a Des i gn Day f i gure was not provi ded . 



2 (X) 
Table 1 1 : current Interstate and I ntrastate S torage Capac i ty By s tate Region 

F I ELD NAME 

KANSAS ( Cont i nued )  
** FREDON I A  UN I ON GAS SYSTEM , I NC 
** L I BERTY NORTH UN I ON GAS SYSTEM , I NC 
** L I BERTY SOUT H UN I ON GAS SYSTEM , I NC 

TOTAL KANSAS STORAGE 

NEBRASKA 
B I G  SPR I NGS K N 
HUNTSMAN K N 

TOTAL NEBRASKA STORAGE 
TOTAL STORAGE CENTRAL REG ION 

S\1 CENTRAL REGI ON  
ARKANSAS 
** JETHRO ARKANSAS WESTERN GAS CO . 
** LAVACA DEEP(A)  ARKANSAS OKLAHOMA GAS 
** LONE ELM ARKANSAS WESTERN GAS CO . 
** WATALULA ARKANSAS WESTERN GAS CO . 
** WH I TE OAK ARKANSAS WESTERN GAS CO . 

TOTAL ARKANSAS STORAGE 

LllJI S I ANA 
BEAR CREEK BEAR CREEK 
B I ST I NEAU UN I TED 

EAST UN I ONV I L LE. MRT 
EPPS & SOUTH EPPS * TRUNKL I NE 

HESTER * TRANSCO 
RUSTON ARKLA 
WAS H I NGTON * TRANSCO 
WEST UN I ONVI LLE MRT 
** SORRENTO BR I DGEL I NE 

TOTAL LllJI SIANA STORAGE 

W I LSON 
MONTGOMERY 
MONTGOMERY 

DEUEL 
CHEYENNE 

FRANKL I N  
SEBAST I AN 
FRANKL I N  
FRANKL I N  
FRANKL I N  

B I ENVI LLE  
B I ENVI LLE , 
BOSS I ER 
L I NCOLN 
E .  CARROLL ,  
W .  CARROL L 
ST . JAMES 
L I NCOLN 
ST . LANDRY 
L I NCOLN 
ASCENS I ON 

CERT I F I CATED MAXIMUM 
CAPAC ITY OPERAT I NG 

CAPAC ITY 
CMMcf) CMMcf) 

0 
0 
0 

328,918 

53 , 843 
39, 469 
93 , 3 1 2 

727, 730 

38 , 000 
3 , 353 

1 6 , 780 
7 , 722 
6 , 943 

72,798 

1 1 4 , 900 
1 4 1 , 000 

55 , 200 
63 , 423 

23 , 500 
1 1 , 000 

1 20 , 000 
69 , 000 
1 0 , 000 

608,023 

0 
0 
0 

323,622 

53 , 843 
39 , 469 
93 , 3 1 2  

689,434 

34 , 323 
3 , 353 

1 6 , 780 
7, 722 
6 , 943 

69, 121 

1 1 4 , 900 
1 4 1 , 000 

55 , 200 
63 , 423 

23 , 500 
5 , 700 

1 20 , 000 
271 1 00 
1 0 , 000 

560 ,823 

aJSH ION GAS WRKING GAS 
VOLUME VOLUME 

CMMcf) 

0 
0 
0 

1 79,9n 

1 4 , 843 
1 2 , 469 
27,312 

377, 284 

22 , 000 
3 , 290 

1 5 , 780 
6 , 722 

� 
53 , 735 

49, 900 
72 , 200 

38, 853 
38, 423 

1 1 , 500 
3 , 500 

45 , 000 
1 2 , 253 

.....i...QQQ 
275 ,629 

CMMcf) 

0 
0 
0 

143,650 

39 , 000 
27, 000 
66,000 

3 12 , 1 50 

1 2 , 323 
63 

1 , 000 
1 , 000 

__.1..QQQ 
1 5 , 386 

65 , 000 
68 , 800 

1 6 , 347 
25 , 000 

1 2 , 000 
2 , 200 

75 , 000 
1 4 , 847 

__§,QQQ 
285 , 1 94 

PEAK DAY 
DEL . RATE 

CMMcf/d) 

1 20 
1 01 

-m 
2,713 

1 00 
1 2  
35 
35 
35 

� 

900 
1 , 200 

400 
200 

1 00 
60 

800 
250 

DESI GN DAY 
DEL . RATE 

CMMcf/d) 

0 
0 
0 

2,364 

1 20 
1 0 1  

-m 
3 , 587 

1 00 X 
1 2  X 
35 X 
35 X 
35 X 

� 

900 
1 , 200 

400 
250 

1 00 
60 

800 
250 
320 

4 , 280  

" * "  Means f i e l d  is  under deve l opment . 1 1-11 Means the f i e l d  is under state j ur i sd i c t i on .  " x" I nd i cates where a Des i gn Day f i gure was not provi ded . 



Tab l e  1 1 : current Interstate and I ntrastate s torage Capac i ty By state Region 

F I ELD NAME 

OKLAHOMA 
ADA 
CH I LES  DOME 
ENF I SCO GAS 

STORAGE 
NORTH  HOPETON * 
SAYRE 
WEBB 
** DEPEW 
** GREASY CREEK 
*·* HASKEL L  
* *  OSAGE 
** OSWEGO L I ME 
** WEST EDMOND 

ARK LA 
ARK LA 
PH I LL I PS 

PANHANDLE  
NGPL 
W I L L I AMS 
OKLAHOMA NATURAL GAS CO . 
TRANSOK P I PE L I NE 
OKLAHOMA NATURAL GAS CO . 
OKLAHOMA NATURAL GAS CO . 
ZCA GAS GATHER I NG CO . I N C .  
OKLAHOMA NATURAL GAS CO . 

TOTAL OKLAHOMA STORAGE 

NEW MEX I CO  
WAS H I NGTON RANCH * E L  PASO 
** GRAMMA R I DGE LLANO I NC 
** LAS M I LPAS GAS COMP . OF NEW MEX I CO 

TOTAL NEW MEX I CO  STORAGE 

TEXAS 
CLEAR LAKE WEST 
CLEMENS SALT 
DOME 20 
LAKE DALLAS 
NEW YORK 
NORTH LANSING  
** AMBASSADOR 
** BAMMEL 
** BETHEL  SALT 

DOME NO. 1 
** BETHEL SALT 

DOME NO. 3 
** BETHEL SALT 

DOME NO. 2A 

EXXON 
PH I L L I PS 

LONE STAR 
LONE STAR 
NGPL 
LONE STAR GAS 
HOUSTON P I PE L I NE 
TEXAS UT I L I T I ES FUEL CO . 

TEXAS UT I L I T I ES FUEL CO . 

TEXAS UT I L I T I ES FUEL CO . 

PONTOTOC 
COAL 
OSAGE 

WOODS 
BECKHAM 
GRANT 
CREEK 
HUGHES 
MUSKOGEE 
OSAGE 
OSAGE 
LOGAN , 
K I NG F I SHER 

EDDY 
LEA 
SANDOVAL 

HARR I S  
BRAZOR I A  

DENTON 
CLAY 
HARR I SON 
CLAY 
HARR I S  
ANDERSON 

ANDERSON 

ANDERSON 

CERT I F I CATED MAX I MUM  
CAPACI TY OPERAT I NG 

CAPACI TY 
C ... cf > CMMcf> 

24 , 1 5 2  
26 , 000 

2 , 1 50 

2 1 , 600 
90 , 300 
5 5 , 298 
59, 046 
27, 200 
1 3 , 924 

3 , 1 83 
5 0 1  

48. 300 

371 ,654 

68 , 600 
1 3 , 260 
1 3 , 260 
95 , 1 20 

1 25 , 000 
2 , 850 

4 , 575 
7 , 559 

1 56 , 000 
2 , 268 

1 1 8 , 000 
3 , 350 

4 , 840 

4 , 1 50 

24 , 1 52 
26 , 000 

2 , 1 50 

2 1 , 600 
90 , 300 
5 5 , 298 
48 , 1 88 
1 8 , 236 
1 2 , 527 

2 , 644 
295 

38 , 539 

339,929 

44 , 1 00 
2 , 364 

__I._lli 
53, 706  

1 25 , 000 
2 , 850 

4 , 5 75 
7, 559 

1 56 , 000 
1 , 693 

1 1 8 , 000 
3 , 350 

4 , 840 

4 , 1 50 

aJSHION GAS WRKI NG GAS 
VOLUME VOLUME 

1 4 , 65 2  
1 4 , 000 

1 , 6 1 8  

1 1 , 600 
44 , 000 
30 , 68 1  
37, 1 47 

2 , 635 
9 , 61 0  
1 , 892 

1 80 
30 , 334 

198,349 

20 , 000 
0 
0 

20, 000 

32 , 963 
71 2 

1 , 853 
2 , 1 33 

81 , 500 
657 

46, 000 
1 ,  71 0 

2 , 470 

2 , 060 

9 , 500 
1 2 , 000 

532 

1 0 , 000 
46 , 300 
24 , 6 1 7  
1 1 , 04 1  
1 5 , 60 1  

2 , 9 1 7  
752 
1 1 5 

� 
141 , 580 

24 , 1 00 
2 , 364 

__I._lli 
33,706 

92 , 038 
2 , 1 38 

2 , 722 
5 , 426 

74 , 500 
1 , 036 

72 , 000 
1 , 640 

2 , 370 

2 , 090 

PEAK DAY 
DEL . RATE 

C ... cf/d) 

300 
266 

3 

75 
350 
1 65 
500 
200 

40 
60 

350 

2,309 

250 
50  

--'300 

1 9  

70 
65 

950 
40 

1 , 000 
1 

DESIGN DAY 
DEL . RATE 

C�f!d) 

300 
266 

3 

1 00 
400 
275 
500 X 
200 X 

40 X 
60 X 

5 
____122 X 

2,499 

500 
SO X 

0 
----s5o 

1 9  X 

70 X 
65 X 

950 
40 X 

1 , 200 
1 X 

1 X 
1 X 

"*" Means f i e l d  i s  under deve l opment . ,_, Means the f i e l d  i s  under state j ur i sd i ct i on .  "x" I nd i cates where a Des i gn Day f i gure was not prov i ded . 



Tab l e  1 1 : current I nters tate and I ntrastate s torage capac i ty By State Region 

F I ELD NAME 

TEXAS ( Cont i nued) 
** BOL I NG SALT DOME 
** H I LL 

VALERO ENERGY CORP . 
LONE STAR GAS 

** LAPAN LONE STAR GAS 
** LEERAY 
** LONE CAMP 
** LOOP 
** MOSS BLUFF  

LONE STAR GAS 
SOUTHWEST GAS P/L I N C .  
CABOT STORAGE CORP . 
TEXAS POWER 

** PECAN STAT I ON 
** P I CKTON 
** POTTSV I LLE  SOUTH 
** ROT HERWOOD 

LONE STAR GAS 
DEL H I  P I PE L I NE 
LONE STAR GAS 
EASTEX ENERGY 

** SOUTH  BRYSON TEXAS UT I L I T I ES FUEL CO . 
( STRAWN 1 )  

** SP I NDLETOP 
** STRATTON R I DGE 
** STRATTON R I DGE 
** TR I · C I T I ES 
** TR I · C I T I ES SOUTH 
** V I EW 
** WORSHAM- STEED 

TOTAL TEXAS STORAGE 

GUL F  STATES 
AMOCO GAS 
DOW P I PEL I NE 
LONE STAR GAS 
LONE STAR GAS 
LONE STAR GAS 
TEXAS UT I L I T I ES 

TOTAL STORAGE SOOTHWEST CENTRAL REGI ON  

NORTH CENTRAL REGION 
COLORADO 
FLANK C I G  
FOR T  MORGAN * C I G  
LAT I GO C I G  
SPR I N GDALE K N 

FUEL CO . 

** ASBURY WESTERN GAS SUPPLY CO . 
** FRU I TA WESTERN GAS SUPPLY CO. 
** LEYDEN M I NE PUB . SERV CO . OF COLORADO 
** MESA VERDE ROCKY MTN NAT GAS 
** ROUNDUP WESTERN GAS 
** WOL F CREEK GASCO 

TOTAL COLORADO STORAGE 

WHARTON 
EASTLAND 
CLAY 
STEPHENS 
PALO P I NTO 
GA I NES 
L I BERTY 
TOM GREEN 
HOPK I NS 
HAM I LTON 
HARR I S  
JACK , 
YOUNG 
JE F FERSON 
BRAZOR I A  
BRAZOR I A  
HENDERSON 
HENDERSON 
TAYLOR 
JACK 

BACA 
MORGAN 
ARAPAHOE 
LOGAN 
MESA 
MESA 
JEF FERSON 
P I TK I N  
MORGAN 
P I TK I N  

CERT I F I CATED MAX I MUM  
CAPACI TY OPERAT I NG 

CAPAC I TY 

CUSH I ON  GAS WORKI NG GAS PEAK DAY 
DEL . RATE 

DES I GN DAY 
DEL . RATE VOLUME VOLUME 

CMMcf) CMMcf) 

9 , 700 
1 0 , 806 

4 , 670 
6 , 9 1 2  
1 , 066 
8 , 300 
1 , 800 
2 , 1 97 

2 0 , 000 
8 , 702 
1 , 500 
8 , 000 

1 0 , 000 
1 , 5 00 

1 0 , 000 
1 0 , 71 7  
28 , 245 

4 , 774 
22 , 000 

599,481 
1 ,747,076 

9 , 0 1 4  
9 , 1 59 
2 , 3 1 4  
4 , 6 1 4  

526 
5 , 086 
1 , 800 
1 1 775 

20 , 000 
7 , 258 
1 , 500 
8 , 000 

1 0 , 000 
1 , 500 

1 0 , 000 
5 , 5 1 0  

23 , 934 
1 , 660 

1 5 . 91 3  
567,580 

1 ,591 , 159 

C114cf> 

3 , 000 
2 , 238 
1 , 065 
2 , 1 63 

353 
2 , 568 

450 
895 

1 5 1 1 30 
4 , 550 

500 
3 , 000 

3 , 000 
500 

3 , 000 
2 , 735 
7 , 1 6 1  
1 , 54 1  
3 , 083 

228,990 
776,703 

========= ========= ========= 

20 , 000 
1 4 , 32 2  
22 , 400 

5 , 692 
4 , 24 1  

3 1 8  
3 , 004 
3 , 000 

1 4 , 606 
1 4 , 500 

1 02,083 

1 8 , 200 
1 4 , 322 
2 1 , 500 

5 , 692 
4 , 24 1  

308 
3 , 004 
3 , 000 

1 4 , 606 
1 4 . 500 
99,373 

1 1 , 040 
6 , 962 

1 3 , 400 
2 , 402 
1 , 224 

38 
794 

1 , 636 
1 0 , 1 06 

7, 450 
55, 052 

C114cf> 

6 , 0 1 4  
6 , 92 1  
1 , 249 
2 , 45 1  

1 73 
2 , 5 1 9  
1 , 35 0  

880 
4 , 870 
2 , 708 
1 , 000 
5 , 000 

7 , 000 
1 , 000 
7 , 000 
3 , 723 

1 6 , 773 
1 1 9 

1 2 , 830 
339,540 
815,406 

(114cf/d) 

95 
1 1 0  

20 
20 
50 

1 50 
38 

2 1  

200 

68 
257 

26 
1 20 

3,322 
10,058 

(114cf/d) 

95 X 
1 1 0 X 

20 X 
20 X 
50 X 

1 5 0  
3 8  X 
27 
2 1  X 
70 

200 X 

250 
1 50 
200 

68 X 
257 

26 X 
1 20 X 

4.219 
1 1 ,765 

- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -

7 , 1 60 
7 , 360 
8 , 1 00 
3 , 290 
3 , 0 1 7  

270 
2 , 2 1 0  
1 , 364 
4 , 500 
7 , 050 

44,321 

1 20 
350 
1 20 

1 2  
1 6  

1 
1 85 

25 
50  
1 0  

--a89 

1 20 
350 
1 20 

1 2  
1 6  X 

1 X 
1 85 X 

25 X 
50 
1 5  

894 

"*" Means f i e l d  i s  under deve l opment . "**" Means the f i e l d  i s  under state j ur i sdi ct i on .  "x" I nd i cates where a Des i gn Day f i gure was not provi ded . 



Tabl e 1 1 : current I nterstate and I ntras tate storage Capac i ty By State Region 

F I ELD NAME 

MONTANA 

BAKER W I L L I STON 
** BOX ELDER MONTANA POWER CO . 
** COBB MONTANA POWER CO . 
** DRY CREEK MONTANA POWER CO . 
** SHELBY MONTANA POWER CO . 

TOTAL MONTANA STORAGE 

UTAH 

BR I DGER LAKE 
CHALK CREEK 
CLAY BAS I N  * 
COALV I LLE * 

TOTAL UTAH STORAGE 

WY(JU NG 

PH I LL I PS 
QUE STAR 
QUE STAR 
QUE STAR 

B I LLY CREEK W I L L I STON 
ELK BAS I N  W I L L I STON 
LEROY * QUESTAR 
** BUNKER H I LL NORTHERN GAS CO . 
** K I RK F I ELD NORTHERN GAS CO . 
** OI L SPR I NGS NORTHERN GAS CO . 

TOTAL WY(JIJI NG STORAGE 
TOTAL STORAGE NORTH CENTRAL REGI ON  

PACI F I C  NORTHWEST REGI ON  
WASHI NGTON 
JACKSON PRA I R I E  WNG 

TOTAL STORAGE PAC I F I C  NORTHWEST 

FALLON 
BA I NE & H I LL 
GLAC I ER & TOOLE 
CARBON 
TOOLE 

SUMM I T  
SUMM I T  
DAGGETT 
SUMM I T  

JOHNSON 
PARK 
U I NTA 
CARBON 
FREMONT 
CARBON 

LEW I S  

CERT I F I CATED MAXIMUM 
CAPAC I TY OPERAT I NG 

CAPAC I TY 

C,..cf) C,..cf> 

287 , 200 
9 , 1 03 

37, 384 
27, 8 1 0  

_bill 
363,947 

3 , 000 
1 , 980 

1 00 , 000 
1 0 , 000 

1 14,980 

2 , 944 
63 , 205 
1 0 , 000 

5 , 500 
2, 020 

22 . 200 
1 05 . 869  
686,879 

33 , 900 
33,900 
====== 

287, 200 
6 , 905 

36, 336 
27, 81 0 

_bill 
360,701 

3 , 000 
1 , 980 

80 , 000 
__uQQ 

88 , 1 80  

2 , 944 
63 , 205 

6 , 35 5  
5 , 500 
2 , 020 

22 . 200 
1 02 . 224 
650,478 

33 , 900 
33, 900 

CUSH I ON  GAS �KI NG GAS 

VOLLME VOLLME 

C,..cf) 

1 24 , 092 
2 , 482 

28, 025 
1 7, 243 

� 
1 73 , 028 

1 , 6 1 8  
1 ,  705 

5 0 , 000 
� 

55 , 723  

2 , 402 
33 , 507 

5 , 1 05 
4 , 05 0  
1 , 440 

1 2 , 500 
59, 004 

342, 807 
======= 

1 8 , 800 
18,800 

(MMcf) 

1 63 , 1 08 
4 , 423 
8 , 3 1 1 

1 0 , 567 
� 
187,673 

1 , 382 
275 

3 0 , 000 
800 

3Z,457 

542 
29 , 698 

1 , 250 
1 , 478 

580 
9 , 700 

43,248 
307,699 

1 5 . 1 00 
1 5 , 1 00  

PEAK DAY 

DEL . RATE 

( ... cf!d> 

1 24 
1 1  

1 25 
32 

6 
----z98 

1 0  
26 

400 
75 

51 1 

1 1  
55 
64 

8 
4 

30 
172 

1 ,870 

450 
--m 

DES I GN DAY 

DEL .  RATE 

CMMcf/d) 

1 24 X 
1 1  X 

1 25 X 
32 X 

6 X 
----z98 

1 0  X 
50 

450 
75 X 

-sss 

1 1  X 
55 X 
85 

8 X 
4 X 

30 X 
----;-93 

1 ,970 

522 
---s-22 

"*" Means f i e ld  i s  under devel opment . "**" Means the f i e ld  i s  under state j ur i sd i ct i on .  "x" I ndi cates where a Des i gn Day f i gure was not provided. 



Table 1 1 : current Inters tate and I ntrastate s torage Capac i ty By S tate Region 

F I ELD NAME 

PAC I F I C  
CAL I FORN IA 
** AL I SO CANYON SOCAL 
** HONOR RANCHO SOCAL 
** LAGOLETA SOCAL 
** LOS MEDANOS PG&E 
** MCDONALD I SLAND PG&E 
** PLAYA DEL REY SOCAL 
** PLEASANT CREEK PG&E 
** WEST MONTBELLO SOCAL 

TOTAL CAL I FORN IA STORAGE 
TOTAL STORAGE PACI F I C  

LOS ANGELES 
LOS ANGELES 
SANTA BARBARA 
CONTRA COSTA 
SAN JOAQU I N  
LOS ANGELES 
YOLO 
LOS ANGELES 

CERT I F I CATED 
CAPACI TY 

(MMcf) 

1 6 1 , 525 
37, 000 
46 , 096 
23 , 800 

1 40 , 000 
7, 062 
7, 200 

40 , 484 
463, 167 
463, 167 
= = = = = = =  

MAX I MUM  
OPERAT I NG 

CAPACI TY 

O .. cf) 

1 6 1 , 525 
37, 000 
46 , 090 
2 2 , 500 

1 4 0 , 000 
7, 062 
7, 200 

39 , 1 84 
460,561 
460,561 
- - - - - - -

llJSH ION GAS WORKI NG GAS PEAK DAY DESI GN DAY 
VOLUME VOLUME DEL . RATE DEL . RATE 

(MMcf) (MMcf) (MMcf/d) (MMcf/d) 

91 , 525 70 , 000 1 , 1 00 1 , 500 
1 9 , 500 1 7, 500 1 , 000 1 , 000 
3 2 , 590 1 3 , 500 450 670 

7, 500 1 5 , 000 200 200 
58 , 000 82 , 000 1 , 400 1 , 400 

4 , 462 2 , 600 350 350 
5 , 1 00 2 , 1 00 50 50 

27, 484 1 1 , 700 550 820 
246, 161 214,400 5 , 100 5 ,990 
246 , 161 214,400 5 , 1 00 5 ,990 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -

"*" Means f i e l d  is under devel opment . "-" Means the f i e ld  i s  under state j ur i sdi c t i on .  "x" I ndi cates where a Des i gn Day f i gure was not provi ded . 



ATTACHMENT 
EXISTING SYSTEM STUDY 

INGAA's December 1 3 ,  1 99 l "System 

Capacity Survey on BehaH of the 

National Petroleum Cmmcil" 

(with all but one sample page of 

Parts A and B removed) 
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December 13, 199 1  

Memorandmn to the Policy Analysis Committee 

Subject: 199 1  System Capacity Survey on Behalf of the National Petroleum Council 

The National Petroleum Counc:ll (NPC) has asked INGAA to help quantify certain 
aspects of the interstate pipeline system. INGAA has agreed to cooperate in this survey 
because it is in the interest of our membership to ensure that the NPC's report reflects 
our situation accurately. 

NPC's Transmission and Storage Task Group has put together a summary of 
information from a variety of public sources. Their summary covers the design-day 
capacity of pipelines at regional border crossings, and the capacity and deliverability of 
storage fields. Some of their information may be out of date. Where this is the case, 
INGAA would like you to verify, or if necessary to correct, their numbers. 

Do not feel overwhelmed by the size of this ma:lling. Wh:lle the survey sheets include 
information on all the companies NPC follows, you need concern yourself only with 
information about your . own pipeline and storage facilities. 

The NPC plans to use the results from this survey on a pipeline-by-pipeline basis to 
fulfill its charge to address the overall deliverability of natural gas. The results of this 
survey are therefore not being collected on a proprietary basis. INGAA will tum over 
the responses to the NPC on a disaggregated baSis. 

You may have someone working in the NPC group who has already begun checking 
numbers. Pipeline participants in this particular group are: 

• Carl Croskey, ANR 
• Dick Jones, W:llliams Natural Gas Co. 
• Steve Long, Enron 
• Randall Schorre, Tenneco Gas 
• Steve Voorhees, Southern Natural Gas Co. 
• Mendal Yoho, CNG Transmission 

Please return Part A of the completed survey to me by Friday, December 20, 199 1 ,  and 
the longer Part B by Friday, January 3, 1992. Again, note that all you need do is correct, 
if necessary, the numbers for your pipeline(s) and storage facilities. My fax is (202) 626-
3239. Call me at (202) 626-3228 ifyou have any questions. Thank you for your 
assistance. 

Paul Hoffman 
Policy Analyst 
Rate and Policy Analysis 

Enclosure 



199 1  System Capacity Survey (NPC) 

GEN ERAL INSTRUCTIONS 

The National Petroleum Council (NPC) has recently summarized design-day capacity 
and storage capacity and deliverability for a range of pipelines. The NPC culled this 
information from a variety of publicly available sources. The purpose of this survey is 
to check the accuracy of information that the NPC has produced, and, if necessary, to 
correct that information. 

In some cases, the numbers that the NPC has reported may be incorrect, or may no 
longer provide an accurate description of your pipeline. Please cross out any incorrect 
number for your ptpeltne and print the correct number next to it. Ignore the data for 
all other pipelines. 

The survey consists of two parts: 

• Part A contains a pipeline-by-pipeline listing of design-day capacity between 
geographic regions for various pipelines. You will find your company listed with 
the borders that the pipeline crosses. Also attached is a map of the geographic 
regions used by the NPC. Correct the NPC numbers where necessary to reflect your 
pipeline's capacity figures that have been approved by the FERC and accepted by 
your company. 

• Part B lists pipeline companies with the storage facilities that they own or operate . .  
Correct the figures where necessary for storage capacity and deliverability for each 
of the facilities you own or operate. 

Because these are all publicly available data, we ask you not to use proprietary data fn 
flll1ng out this survey. 

If you have any further questions, please call Paul Hoffman at (202)626-3228. 
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199 1  System Capacity Survey (NPC) 

INSTRUCTIONS · PART A 

Part A covers des:lgn-day capacity between specific geographic regions. A map is 
attached that defines these geographic regions. For your pipeline. please cross through 

any incorrect number and print the correct one next to it. 

• Column (d). Capacity (MMcf/d).as of 1 / 1 /89. Des:lgn Day. 

Please update and correct where appropriate. 

• Columns (e. f. g. h) . Approved and Accepted Incremental Capacity (MMcf/d).  1 99 1-

1994 Design-Day. 

These are estimates of the incremental capacity already approved by FERC and 

accepted by your company. Correct as necessary or provide an estimate where 

"N/A" is listed. (Note that the 199 1 figure. column (e) . includes the additional 

capacity approved and accepted between 1 / 1/89 and 1 / 1 /9 1 .) 

• Reverse Flow Lines. all columns (only 1f applicable to your pipeline). 

Note that the capacity figures that are listed are for the flow of gas in one direction. 

The direction is specffted for each entry. If the reverse direction has been omitted. 

please add this information in the spaces provided at the end of the questionnaire. 

• If your company has more than one line crossing a regional boundaxy. please 

provide composite numbers for the lines as a whole. 

Ignore all data not pertinent to your system. If you have any further questions. please 

call Paul Hoffman at (202)626-3228. 
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System Capacity Survey (NPC) 
Existing Capacity Study Regions 

Pacific Northwest 

South Atlantic 

Southwest Central 
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Pipeline Name: 
System Capacity Survey (NPC) 

Existing Interstate Pipeline Capacity Study 

Approved l Accepted Approved l Accepted 
�1-11! (MM�Ildl ll lll llllU IDa[lmiDIII �Diab (MMaUdl 

1991 1992 1993 1994 
Bordm' Crgulng Desgn Des9l Design DesV'I Design Pipeline Company From To Day Day Day Days Day 

(a) (b) (c) (d) (e) (f )  (g) (h) 
Algonquin NY/NJ New England 904 124 45 15 0 

Altamont Alberta No. Central 0 0 0 736 0 

ANA SW Central Central 622 0 0 0 0 
So. Atlantic Midwest 1 ,300 0 0 0 0 

Central Midwest 521 82 0 0 0 
SW Central So. Atlantic 1 ,328 0 0 0 0 

Colorado No. Central Central 360 0 0 0 0 
Interstate SW Central Central 160 0 0 0 0 

Central No. Central 360 0 0 0 0 
SW Central No. Central 200 0 0 0 0 
No. Central SW Central 20Q 0 0 0 0 

Central SW Central 160 0 0 0 0 

Columbia So. Atlantic Mid Atlantic 1 ,198 0 0 0 0 
So. Atlantic Midwest 763 0 0 0 0 
Mid Atlantic NY/NJ 189 126 6 0 25 



System Capacity Survey (NPC) Pipeline Name 

g) Peak-day h) Design-day 
e) Certificated f) Working Delivery Delivery 

Capacity Gas Volume Capability Capability 

a) Company b) Aeld Name c) County d) State (MMcf) (MMcf) (MMcf/d) (MMcfld) 

Alcan lng & Recycling ** East Slaughters Hopkins Kentucky 767 396 0 

ANRPL Austin Mecosta Michigan 21 ,323 10,000 700 
ANRPL Capac• St. Clair, Lapeer Michigan 42,220 28,767 340 
ANRPL Central Cha�ton 1 Ostego Michigan 1 9,000 16,300 300 
ANRPL Coldwater Isabella Michigan 1 2,988 4,757 100 
ANRPL Croton Newaygo Michigan 5,357 4,200 70 
ANRPL Goodwell Newaygo Michigan 29,625 24,700 300 
ANRPL Uncoln-Freeman Clare Michigan 33,140 23,305 320 
ANRPL Loreed Osceola Michigan 49,300 30,000 640 
ANRPL MuttonvHie Macomb Michigan 1 3,387 1 1 , 100 400 
ANRPL North Hamilton Clare Michigan 1 1 ,141 4,000 50 
ANRPL Norwich Newaygo Michigan �.913 3,700 50 
ANRPL Orient Osceola Michigan 9,806 5,000 60 
ANRPL Reed City Osceola Michigan 28,591 18,000 300 
ANRPL South Chester 1 5  Ostego Michigan 19,448 16,81 5 270 
ANRPL Winfield Montcalm Michigan 18,680 5,351 60 

ANRSC Cold Springs 1 2  Kalaska Michigan 27,939 24,216 280 
ANRSC Cold Springs 31 Kalaska Michigan 5,734 4,987 62 
ANRSC Eccelsior 6-East Kalaska Kalaska Michigan 1 1 ,089 9,589 1 20 
ANRSC Rapid River 35 Kalaska Michigan 1 7,420 1 5,144 250, 

Arkansas Louisiana Gas Co. •• Coltinson Cowley Kansas 2,393 1 ,000 0 
Arkansas Louisiana Gas Co. .. Ulan (As) Pittsburg Oklahoma 7,740 766 1 5  

Arkansas Oklahoma Gas Corp. •• Lavaca Deep(A) Sebastian Arkansas 3,353 63 1 2  

Arkansas Westem Gas Co. •• Jethro Franklin Arkansas 38,000 1 2,323 1 00 
Arkansas Westem Gas Co. •• Lone Elm Franklin Arkansas 0 0 0 
Arkansas Western Gas Co. •• Watalula Franklin Arkansas 0 0 0 
Arkansas Western Gas Co. •• White Oak Franklin Arkansas 0 0 0 

• Field under development "* Non-jurisdictional 

� � co 



OVERVIEW 

The National Petroleum Council analyzed 
the domestic capacity requirements of the 
transmission and storage sectors to support 
projected levels of demand through the year 
20 1 0 . In support of the overall natural gas 
study, the Council prepared two reference 
cases, the High Reference Case (Reference 
Case 1 ,  the moderate energy growth scenario) 
with a 201 0  consumption level of 24 trillion cu
bic feet (TCF) and the Low Reference Case 
(Reference Case 2, the low energy growth sce
nario) with a 20 1 0  consumption level of 2 1  TCF. 
The Transmission and Storage Task Group 
used these two cases as the basis of its analysis 
of the need for future capacity. 

The task group approached the study of 
capacity expansions by looking at the average
January-day and peak-day requirements im
plicit in the annual projections provided in 
these two cases. The reasons for addressing 
the capacity requirements at this level were 
twofold. First , the transmission and storage 
system is developed to meet the firm peak-day 
requirements of its customers. Second, this ap
proach allowed the evaluation of the seasonal 
aspects of the demand and the role of storage 
in meeting the seasonal demand variation. The 
role of storage in meeting demand is not nor
mally considered in annual projections of mar
ket equilibrium. 

The general analytical approach in
volved: 

• Projecting average-January-day and peak
day supply and demand levels by De
mand Region 

• Calculating interregional gas transfers and 
capacity expansions necessary to balance 
supply with demand. 

To understand the sequencing of transmission 
and storage capacity additions over time, the 
projections of supply and demand were ana
lyzed at five-year increments. 

This peak-day analysis was accomplished 
using a network model of the national grid that 
performed a supply/demand balance for each 
region and attempted to meet demand with an 
overall, national supply sequencing strategy. The 
network model used in the study is based on the 
model used for the 1 989 NPC study of natural 
gas pipeline capacity. I The model has be.en en
hanced to evaluate the 1 0  federal regions, multi
ple periods, and to address facility expansions 
over the projection period through 201 0. 

This appendix will first describe the 
model structure and the approach used to eval
uate the capacity additions. Then it will de
scribe the data used in the analysis, specifically 
the approach used to generate peak-day sup
ply and demand projections from the annual 
projections. 

Some limitations of the model and this an
alytical approach should be noted. 

1 National Petroleum Council, Petroleum Storage & 
Transportation, Volume III: Natural Gas Transportation, 
April l989. 
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• The capacity additions derived from this 
analysis are not based on any actual cost 
factors. 

• The capacity additions are specific to the 
supply and demand projections of the two 
cases presented. Other cases with differ
ing assumptions may result in different 
projections of capacity additions. 

• Because of the focus on 1 0  federal re
gions, some areas may need additional 
capacity within a region. This will not be 
evident from the results of this analysis. 

NETWORK MODEL 

The National Petroleum Council Network 
Model was developed to determine the feasi
bility of meeting peak period demands given a 
forecast of supply capability and capacity of 
major transmission corridors.  The Network 
Model is a nonlinear model that solves a net
work optimization problem defined by regional 
supply and demand centers connected by in
terregion pipeline arcs. 

Model Specification 

The pipeline system is represented as a 
series of links connected to the appropriate re
gions. The Network Model performs a sup
ply/demand balance for each region and at
tempts to meet demand with an overall , 
national, least-cost supply sequencing strategy. 

Internally, the model is based on a net
work structure of supply, demand, and pipeline 
nodes. Supply and demand nodes are con
nected to the regions by a series of links. An il
lustration of the network used by the model, 
supply sources, and demand sectors can be 
found in Figure D- 1 .  

A cost function was assigned to each link 
and used to calculate a model "cost" as a func
tion of link flow. The cost functions assigned to 
the supply; demand, and pipeline links are de
scribed below: 

• Supply links were assigned a linear cost 
function, each with a coefficient that forced 
supply to be taken in the desired order. The 
supply sources in the order of priority are: 

- Domestic production 
- Pipeline imports 
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- LNG imports 

- Storage 

- Peak shaving. 

• Demand links were assigned a cost func
tion that generated an increasing cost for 
fractional levels of demand service. This 
function forced demand to be served in 
a sequent ial manner with all o f  the 
higher priority sector served before any 
of the next priority class received ser
vice . The sector demand was priori
tized as follows: 

- Residential , pipeline fuel, lease and 
plant fuel, unaccounted-for gas, exports 

- Commercial 

- Industrial (firm service and cogener-
ation) 

- Electric utility (firm service and com
bined cycle) 

- Industrial interruptible service 

- Electric utility interruptible service. 

• Pipeline links were also assigned a cost 
function that attempted to equalize frac
tional use of pipeline capacity in situations 
where multiple feasible combinations of 
pipeline utilization gave equal supply 
costs. 

The model analyzes the ability of the sys
tem to supply demand based on an initial spec
ification of supply sources, pipeline capacity; 
anci demand requirements. The first year ana
lyzed is 1 99 1 .  For the subsequent forecast 
years , the information regarding supply 
sources, pipeline capacity, and demand re
quirements are updated to reflect the forecast 
values and other assumptions specific to that 
forecast year, and the model is run again to 
evaluate the system capabilities under these 
changed circumstances. 

. The model solves the set of flows that min
imizes the penalty for curtailing demand. If de
mand is curtailed, the model adjusts the flows 
so that levels of curtailment by sector are 
equalized across regions, subject to available 
pipeline capacity.2 

2 The model uses a nonlinear optimization pack
age, RSDNET, developed by the University of Florida, 
Department oflndustrial and Systems Engineering. 



Figure D-1 .  Network Structure of NPC Model. 
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Capacity Expansions 

When model results indicate demand cur
taihnents, off-line analysis was undertaken to eval
uate the capacity expansion requirements. For 
each region where curtailments were seen, the 
additional quantities of supply needed were iden
tified. Capacity expansions to meet the curtailed 
demand was allocated to three types of facilities: 
pipeline transmission, imports, and storage. 

The allocation of additional capacity to 
these three facility types was regionally spe
cific. When capacity was added to meet de
mand requirements on an average January day 
in a given year, that capacity was available on 
the peak day in that year. .Also, when capacity 
was added in any year, that capacity was in
cluded in the base capacity available for the 
analysis of later years. 

Model nexihility 

While the model was used in this report 
for the analysis of peak-day requirements, it 
may be used for analysis of the average-day or 
monthly requirements. Scenario variations, 
such as colder than normal weather, are easily 
implemented. Variations may also include al
ternative priority schemes for demand and 
supply capacity and routing. 

Model Output 

• Regional, sectoral consumption, and cur
tailments (if any) . 

• Utilization of regional supply sources and 
excess supplies (if any). 

• Interregional utilization of aggregate 
transmission corridors. 

Appendix F provides the model output for the 
two cases analyzed in this study: In this ap
pendix and in the output tables shown in Ap
pendix F, Reference Cases 1 and 2 are referred 
to as High and Low Reference Cases, respec
tively: 

DATA DOCUMENTATION 

Demand 

The demand projections used in the anal
ysis were derived from the annual projections 
by sector and by region from the NPC Refer
ence Cases. Tables D- l H and D- 1 1  provide the 
average-January-day and peak-day demand 
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levels used in the analysis for the High and Low 
Reference Cases, respectively: 

The annual forecasts were converted to 
represent both average-January-day and peak
day gas demands by applying factors that rep
resent the seasonal profile of gas use in each 
sector. The finn versus interruptible nature of 
current demand in the industrial and electric 
utility sectors was also characterized. The fac
tors are based on an extensive analysis of sea
sonal gas demand profiles by region, con
ducted by the Gas Research Institute and made 
available for use in this study:3 The factors are 
provided in Tables D-2 and D-3 for the aver
age-January-day factors and peak-day factors, 
respectively: The same factors were used for 
the High and Low Reference Cases. 

Residential and Commercial Demand 

The seasonal profile of residential and 
commercial consumption was based on histori
cal patterns. A two-step process was used to 
derive the profile . First , the historical con
sumption data were adjusted, based on the re
sults of a regression analysis, to represent ' 'nor
mal" weather p atterns. Second, se asonal 
patterns for each region and sector were de
rived based on the normalized consumption 
levels. 

Regression analysis was used to examine 
the relationship between the weather in each 
federal region over the period from 1 98 5  
through 1 990 and the consumption o f  natural 
gas during this period. Monthly deliveries 
per customer in each region were regressed 
on lagged and unlagged monthly average de
gree day data (weighted by gas consumption 
in each state of the region) for the years 1 985 
through 1 9 9 0 .  The re ason for using the 
lagged degree day data in the regressions 
was to adjust reported monthly deliveries to 
more accurately represent actual deliveries. 
This adjustment was necessary because of the 
various billing cycles used by gas companies 
for their smaller customers. Deliveries were 
divided by customers to account for growth in 
the market . 

3 Work sponsored by the Gas Research Institute, 
which is described in GRI Report No. 92/0475, The Sea
sonal Demand and Supply of Natural Gas in the Lower-48 
United States. 



The regression analysis was used to cre
ate estimates of typical monthly natural gas 
consumption assuming normal weather condi
tions in the residential and commercial sectors 
within each region. The proportion of normal
ized January consumption to total annual con
sumption for an average over the period from 
1 985 through 1 990 was calculated for each re
gion. These factors (Table D-2) were applied 
to the annual regional forecast to derive the av
erage-January-day demand for the years 1 99 1 , 
1 995, 2000, 2005, and 2010 .  The peak-day de
mand was then calculated by multiplying the 
average-January-day demand by the peak-day 
factors (Table D-3) . The peak-day factors for 
the residential sector vary over the forecast , 
while they are constant for the commercial sec
tor. All factors are the same for the High and 
Low Reference Cases. 

All demand in the residential and commer
cial sectors is assumed to be firm demand, i.e. , 
it must be served and cannot be interrupted. 

Industrial Demand 

The industrial sector monthly consump
tion patterns share some of the characteristics 
of the residential and commercial sectors in 
that there is increased use during the winter. 
Thus, monthly lows tend to be in the non-heat
ing months, but occasionally fall in the winter 
months because of fuel-switching and other 
factors. As a result , the regression analysis 
used for the residential and commercial sectors 
did not provide a statistically acceptable fit for 
the industrial sectors. 

As an alternative, data for the five years 
1 985 through 1 990 (excluding 1 986)4 were 
used to develop an average monthly distribu
tion pattern. 

The projections of annual demand for the 
industrial sector is provided in three categories: 
firm service, interruptible service, and cogen
eration. Average-January-day (Table D-2) and 
peak-day (Table D-3) factors are provided for 
each type of service by region. The peak-day 
factors for cogeneration are 1 in every region so 
that cogeneration demand on the peak day 
equals cogeneration demand on the average 

4 Data for 1986 were excluded because of the high 
level of fuel switching that occurred that year as a result 
ofthe collapse of oil prices. 

January day. Peak-day factors for interruptible 
service are zero in every region so that no 
industrial interruptible demand will be met on 
the peak day. Cogeneration demand is classi
fied as firm service and the model structure 
considers only the total industrial fmn demand, 
i.e. , the sum of the separate firm demand and 
cogeneration demand. 

None of the industrial sector average-Jan
uary-day or peak-day factors vary over the 
forecast . The same factors are used for the 
High and Low Reference Cases. 

Electric Utility Demand 

Monthly electric utility sector consumption 
patterns show the impacts of a wide variety of 
factors. These include fuel switching due to 
fluctuating price differentials between natural 
gas and residual fuel  oil (or other fuels) , 
weather conditions , air pollution considera
tions, pipeline capacity; storage operations, and 
the role of gas in regional power generation. 
Like the industrial sector, the regression analy
sis approach did not provide a statistically ac
ceptable fit for the electric utility sectors. 

As an alternative , data for the five years 
1 985 through 1 9 90  (excluding 1 98 6)5 were 
used to develop an average monthly distribu
tion pattern. 

The projections of electric utility sector 
annual demand is provided in three categories: 
firm service, interruptible service , and com
bined cycle. Average-January-day (Table D-2) 
and peak-day (Table D-3) factors are provided 
for each type of service by region. The aver
age-January-day factors for combined-cycle 
demand vary over the forecast , all other aver
age-January-day and peak-day factors for the 
electric utility sector remain constant . The 
peak-day factors for both combined-cycle and 
interruptible demand are zero in every region 
so these types of demand will not be met on 
the peak day. Combined-cycle demand is 
classified as firm service and the model struc
ture considers only the total electric utility firm 
demand, i.e. , the sum of the separate firm de
mand and combined-cycle demand. 

The same factors are used for the High 
and Low Reference Cases. 

5 See Note 4. 

D-5 



Lease and Plant Fuel 

Annual demand for lease and plant fuel is 
provided only at the national level in the High 
and Low Reference Cases. The national quan
tity is shared among the Demand regions based 
on regional gas production. The annual de
mand in each region is converted to an aver
age-January-day demand (Table D- 1 )  using 
"Monthly Production Distribution" factors for 
each region provided by Jensen Associates ,  
Inc. 6 These factors do not vary over the fore
cast. Regional peak-day factors, derived from 
those used in the 1 989 NPC study on natural 
gas, are applied to the average-January-day de
mand to derive peak-day demand (Table D-1 ) .  
The peak-day factors vary over the forecast. 
The same average-January-day and peak-day 
factors are used in the High and Low Reference 
Cases. 

Pipeline Fuel 

Annual demand for pipeline fuel, which 
is also provided only at the national level, is 
treated similarly to lease and plant fuel. The 
differences are that the regional distribution 
of the national demand is based on the re
gional share of gas deliveries to the four ma
jor consuming sectors rather than on regional 
production, and that "Monthly Pipeline Fuel 
Distribution" factors from Jensen Associates, 
Inc.7 are used to generate average-January-day 
demand. 

Unaccounted-For Natural Gas 
Annual demand for unaccounted-for natu

ral gas is provided only at the national level 
and includes net exports. Because the model 
requires total exports, net exports were re
moved from the Energy and Environmental 
Analysis ,  Inc . proaection of unaccounted
for/export demand. 

After adjusting for net exports, the an
nual demand for unaccounted-for natural gas 
is still only at a national level. This annual, na
tional demand is thus treated in the same way 
as lease and plant fuel. The only difference 
being that "Monthly Unaccounted For G as 
Distribution" factors from Jensen Associates, 

6 Jensen Associates, Inc. , memo of September 25, 
1991 ,  from Edwin F. Hardy. 

7 1bid. 
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Inc. 9 are used to generate average-January
day demand. 

Exports 

Separate daily export volumes by exit 
point, consistent with the High and Low Refer
ence Case projections, are provided by Energy 
and Environmental Analysis, Inc. I 0 These data 
are assigned to Demand Regions, but exports 
to Naco, Mexico are not used because it is as
sumed that there are no exports from the South 
Pacific region to Mexico. 

Note on Model Structure 

The model considers the sum of lease and 
plant fuel, pipeline fuel, unaccounted-for gas, 
and exports as a single demand sector called 
"fuel." This sector is classified as receiving 
firm service. 

Supply 

Regional annual production is from the 
High and Low Reference Case projections. For 
imports, storage, pipeline capacity; and peak 
shaving data, other sources as noted below 
were used. The same data were used for aver
age-January-day and peak-day analysis for all 
sources of supply except for storage as noted 
below. 

Production 

Tables D-4H and D-41  p rovide , by 
Demand region,  the average-day, average
January-day. and peak-day daily capacities 
implicit in the High and Low Reference Cases, 
respectively. These data are the actual pro
ductive capacity levels used in the model. 

8 Imports and exports by entry and exit point, con
sistent with the High and Low Reference Case projec
tions, are provided by Energy and Environmental Analy
sis, Inc. (EEA) in a memo of August 31 ,  1992, from Robert 
Crawford. Net exports were derived from this memo as 
the sum of (1) imports at Emerson "TCPL Service,"  (2) 
exports at St. Clair, and (3) "Import Flows (net)" pro
vided for Mexico. The data were converted from million 
cubic feet per day to quadrillion BTU per year and sub
tracted :from the EEA annual, national demand for unac
counted for/exports. 

9 Jensen Associates, Inc. , memo of September 25, 
1991 ,  :from Edwin F. Hardy. 

10 Energy and Environmental Analysis, Inc. , memo 
from Robert Crawford of August 31 , 1992. 



E'stimates of daily Demand region produc
tion capacity are derived in the following marmer: 

• The annual forecasts provide production 
and capacity utilization estimates in a dif
ferent regional format (called hydrocar
bon regions) . For the average day, the 
projections are allocated to Demand re
gions, divided by the capacity utilization 
estimates, and divided by the number of 
days in the year (Tables D-5H and D-5L) . 

• The amount of productive capability avail
able on an average January day was de
rived by reducing the average-day produc
tion by 2 . 5  percent for all regions to 
account for weather related difficulties. For 
the peak-day analysis, average-day pro
duction was reduced by 2.5 percent in all 
regions except the Southwest Central , 
which was reduced by 6.5 percent, and the 
Central, which was reduced by 4 percent. 

Pipeline Imports 

Pipeline import capacity used in the anal
ysis is based on two sources: proposed capac
ity as of 1 992 (from Appendix C, Existing Sys
tem Study) and import flows from the High and 
Low Reference Cases adjusted to 100 percent 
utilization. I I  

The data used in the analysis are shown in 
Tables D-6H and D-6L for the High and Low 
Reference Cases, respectively. Within each 
case, the same import capacities were used for 
the average January day and peak day. 

For 1 99 1  and 1 992 ,  the model uses the 
proposed capacities from the Existing System 
Study. For 1 993 through 20 1 0 ,  the maximum of 
the 1 992 proposed capacity and the flow at 100 
percent utilization is used in each region. To 
prevent a decline in import capacity in the 
model, the previous year's value is used if the 
flow rate in any year is less than the value used 
in the previous year. 

LNG Imports 

Base load LNG, or LNG import capacity, is 
provided specifically for the average January 

1 1  Energy and Environmental Analysis, Inc., memo 
of August 31 ,  1992, from Robert Crawford. The import 
flows are provided by entry point at a 9()0,4, utilization rate . 
The flows are increased to 100% utilization by dividing by 
0.9, and are then aggregated into Demand regions. 

day and the peak day by LNG facilitv and are 
then assigned to Demand regions. l Z It is as
sumed that capacity at Cove Point, Maryland, in 
the Middle Atlantic region, is not available over 
the forecast. The capacities used in the analy
sis are shown in Table D-7 . 

Underground Storage 

Average-January-day underground stor
age deliverability is taken from daily with
drawal rates by month developed by Jensen 
Associates, Inc.13  The highest withdrawal rate 
that occurred in any month from January 1 985 
through December 1 990 in each region is used 
for the average January day. 

Peak-day deliverability rates for each re
gion are taken from Table 7 of Appendix C, Ex
isting System Study. 

The same deliverability rates are used in 
the High and Low Reference Cases. These 
rates are shown in Table D-8 . 

Peak Shaving 

Data for propane air and LNG used for 
peak shaving is provided, by state, by the Gas 
Research Institute. l 4 These data are summed 
and aggregated into Demand regions, and 
made available to the model as potential ca
pacity. To simulate observed peak-shaving op
erations, peak shaving is limited in the model 
to regional levels derived from the American 
Gas Association. Both the capacity and the op
erational levels assumed for the analysis are 
shown in Table D-9 .  Peak shaving is only avail
able on the peak day and the same values are 
used in the High and Low Reference Cases. 

Pipeline Capacity 

Interregional pipeline capacity is derived 
from the proposed cap acities provided by 

1 2  Memo of February 24, 1 992 ,  from Deborah 
Plattsmier, "Current Sustainable & Peak LNG Import Ca
pacity and Planned Additions Through 2010." 

13 Jensen Associates, Inc. ,  1 988-1990 Monthly Data 
Series on Gas Conswnption, Storage, & Production by Fed
eral Regions, September 199 1 .  

14 G as  Research Institute, 77:J e  Seasonal Demand 
and SUpply of Natural Gas in the Lower-48 United States, 
GRI Report No. 92/0475, prepared under GRI Contract, 
October 1992 . Appe� D, "Propane-Air Peakshaving 
Facilities in the United States, "  and Appendix E, "LNG 
Peal<shaving Facilities in the United States." 
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Demand region and pipeline company in 
Table 8 of Appendix C, Existing System Study. 
The capacities used for 1 99 1 ,  the 1 992 capacity 
additions, and the resulting 1 992 capacities are 
shown in Table D- 1  0. These capacities are used 
for both the High and low Reference Cases. 

Two adjustments are made to the Ap
pendix C data for 1 992  capacity additions. The 
Iroquois project imports gas from Canada into 
New York. The project then takes some of this 
gas into Connecticut and back into New York at 
Long Island . For the Iroquois project ,  Ap
pendix C shows 548 million cubic feet per day 
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(MMCF/D) of capacity- from the New York/New 
Jersey region to New England , and 205 
MMCF/D from New England to  New York/New 
Jersey. This path is simplified in the model by 
using the net value of 343 MMCF/D from New 
York/New Jersey to New England. The model 
has no pipeline link from New England to the 
New York/New Jersey region. 

The other adjustment affects the Comer
stone project from the Southwest Central region 
to the South Atlantic. The projected capacity of 
600 MMCF/D provided in Appendix C is not 
used due to postponement of the project. 



Table D-1 H. 

Average January Day and Peak Day Demand by Region 
High Reference Case 

(Million Cubic Feet per Day) 

- -

I l l  Ill 

Region and Sector Ill Average January Day Ill Peak Day 
I l l  I l l  
I l l  1 991 1 995 2000 2005 2010 Ill 1991 1 995 2000 2005 201 0  

I l l  I l l  
New England Ill I l l  

Residential I l l  913 1 ,096 1 , 18 1  1 ,290 1 ,403 I l l  1 ,726 1 ,808 1 ,807 1 ,805 1 ,824 
Commercial I l l  483 485 520 597 635 I l l  893 897 963 1 , 1 05 1 , 1 75 
Industrial I l l  I l l  

Firm I l l  1 19 1 1 1  101  137 154 I l l  161  1 51 137 1 86 210 
Cogeneration I l l  0 72 1 1 6  1 69  216 I l l  0 72 1 16 169 216 
Interruptible I l l  57 55 47 66 73 I l l  0 0 0 0 0 

Bectric Utility I l l  I l l  
Firm I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Combined Cycle I l l  0 173 1 93 251 336 I l l  0 0 0 0 0 
Interruptible I l l  2 2 3 3 4 I l l  0 0 0 0 0 

Pipeline Fuel I l l  69 84 92 106 1 18 I l l  1 12 1 36  149 171  1 91 
Lease and Plant Fuel I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Unaccounted For I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 1 ,642 2,078 2,253 2,618 2,940 Ill 2,891 3,065 3,171 3,436 3,616 

I l l  I l l  
NYINJ Ill I l l  

I l l  
Residential I l l  2,888 3, 165 3, 1 62 3,214 3,279 I l l  4,794 5,507 5,534 5,625 5,705 
Commercial I l l  1 ,595 1 ,61 3 1 ,599 1 ,782 1 ,905 I l l  2,552 2,581 2,559 2,852 3,048 
Industrial I l l  I l l  

Arm I l l  216 224 1 89 233 242 I l l  308 321 270 333 346 
Cogeneration I l l  9 181 266 300 319 I l l  9 1 81 266 300 319 
Interruptible I l l  258 268 229 280 291 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  3 3 3 3 5 I l l  3 3 3 3 5 
Combined Cycle I l l  0 83 1 1 9 207 343 I l l  0 0 0 0 0 
Interruptible I l l  98 106 91 124 1 37 I l l  0 0 0 0 0 

Pipeline Fuel I l l  206 222 225 241 255 I l l  339 364 367 396 418  
Lease and Plant Fuel I l l  4 4 4 5 5 I l l  6 6 7 8 9 
Unaccounted For I l l  1 1 1 1 I l l  2 1 1 1 1 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

t:1 Total Demand Ill 5,277 5,870 5,888 6,390 6,782 Ill 8,012 8,964 9,007 9,51 8 9,850 
I co 



tJ Table D-1 H. (Continued) I 
,_. 

0 
Average January Day and Peak Day Demand by Region 

High Reference Case 
(Million Cubic Feet per Day) 

-

Ill Ill 

Region and Sector Ill Average January Day Ill Peak Day 
I l l  I l l  
I l l  1 991 1 995 2000 2005 201 0  Ill 1 99 1  1 995 2000 2005 201 0  

Middle Atlantic Ill Ill 

Residential I l l  2,414  2,596 2,533 2,506 2,479 I l l  4,345 5, 14 1  5, 1 92  5,263 5,331 
Commercial I l l  1 ,299 1 ,307 1 ,322 1 ,479 1 ,564 I l l  2,274 2,287 2,313 2,589 2,737 
Industrial I l l  I l l  

Firm I l l  41 1 3n 325 392 406 I l l  670 615  529 638 662 
Cogeneration I l l  28 291 425 481 516 I l l  28 291 425 481 5 1 6  
Interruptible I l l  897 820 708 853 882 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  5 5 1 1  8 1 1  I l l  5 5 1 1  8 1 1  
Combined Cycle I l l  0 78 356 732 1 ,064 I l l  0 0 0 0 0 
Interruptible I l l  1 1  1 5  2 1  20 22 I l l  0 0 0 0 0 

Pipeline Fuel I l l  251 263 276 310 331 I l l  493 509 527 595 632 
Lease and Plant Fuel I l l  72 73 82 92 1 03 I l l  142 1 41 1 56  176 1 98 
Unaccounted For I l l  17 13 14 14 1 3  I l l  33 26 28 26 25 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 5,406 5,838 6,073 6,888 7,391 Ill 7,990 9,015 9,1 81 9,n6 1 0, 1 1 1  

I l l  I l l  
South Atlantic Il l I l l  

I l l  I l l  
Residential I l l  2, 148 2,256 2, 178 2, 106 2,024 I l l  4,489 5,234 5,358 5,434 5,466 
Commercial I l l  1 ,331 1 ,418 1 ,562 1 ,752 1 ,855 I l l  2,636 2,808 3,093 3,469 3,673 
Industrial I l l  I l l  

Firm I l l  819 874 841 1 ,003 1 ,074 I l l  1 ,269 1 ,355 1 ,304 1 ,555 1 ,664 
Cogeneration I l l  28 97 1 44 1 72 194 I l l  28 97 144 172 1 94 
Interruptible I l l  1 ,388 1 ,483 1 ,427 1 ,704 1 ,819 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  221 1 84 186 1 92  213 I l l  221 1 84 1 86 1 92 213  
Combined Cycle I l l  0 93 926 1 ,746 2,756 I l l  0 0 0 0 0 
Interruptible I l l  202 170 1 72 175 1 97 I l l  0 0 0 0 0 

Pipeline Fuel I l l  252 261 298 351 400 11 1  386 397 447 527 596 
Lease and Plant Fuel I l l  n 1 76 222 227 230 I l l  1 1 8 268 333 340 342 
Unaccounted For I l l  18  33 40 34 30 I l l  28 50 60 51 44 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 6,484 7,045 7,996 9,463 1 0,790 Ill 9,1 74 1 0,393 1 0,925 1 1 ,740 1 2, 1 93 



Table D-1 H. (Continued) 
Average January Day and Peak Day Demand by Region 

High Reference Case 

(Million Cubic Feet per Day) 

I l l  I l l  

Region and Sector I l l  Average January Day Ill Peak Day 

I l l  I l l  

I l l  1 991 1995 2000 2005 201 0  Ill 1 991 1 995 2000 2005 201 0  

I l l  I l l  
Mldwast I l l  I l l  

I l l  I l l  
Residential I l l  9, 145 9,451 9,389 9,390 9,450 I l l  16,827 18,807 1 9,060 1 9,436 20,035 
Commercial I l l  4,662 4,716 4,833 5,287 5,552 I l l  8,391 8,489 8,699 9,516 9,994 
Industrial I l l  I l l  

Firm I l l  1 ,053 1 , 106 1 ,034 1 ,077 1 , 106 I l l  1 ,664 1 ,747 1 ,634 1 ,702 1 ,747 
Cogeneration I l l  3 81  122 128 131  I l l  3 81  122 128 1 31 
Interruptible I l l  2,614 2,748 2,579 2,681 2,751 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  8 1 3  21 21 24 I l l  8 1 3  2 1  2 1  24 
Combined Cycle i l l  0 265 285 782 1 ,342 I l l  0 0 0 0 0 
Interruptible I l l  81 152 231 233 258 I l l  0 0 0 0 0 

Pipeline Fuel I l l  860 2,392 2,438 2,513  2,633 I l l  1 ,463 4,057 4,126 4,249 4,447 
Lease and Plant Fuel I l l  58 65 79 82 92 I l l  99 1 1 1  1 34  138 1 55 
Unaccounted For I l l  15 13 15 13  1 3  I l l  25 22 26 22 22 
Exports I l l  1 ,012 1 ,516 1 ,555 1 ,587 1 ,665 I l l  1 ,012 1 ,516 1 ,555 1 ,587 1 ,665 

Total Damand I l l  1 8,499 21 ,003 21 ,026 22,207 23,353 I l l  28,481 33,329 33,822 35,21 4 36,555 

I l l  I l l  
Southwest Central I l l  I l l  

I l l  I l l  
Residential I l l  2,657 2,623 2,539 2,489 2,447 I l l  6,218 6,531 6,703 6,820 6,948 
Commercial I l l  1 ,380 1 ,459 1 ,476 1 ,674 1 ,822 I l l  2,677 2,830 2,863 3,248 3,534 
Industrial I l l  I l l  

Firm I l l  6,578 7, 173 7, 1 63 7,431 7,688 I l l  7,894 8,608 8,595 8,917 9,225 
Cogeneration I l l  72 63 147 206 219 I l l  72 63 147 206 219  
Interruptible I l l  1 ,486 1 ,619 1 ,61 7 1 ,680 1 ,738 I l l  0 0 0 0 o· 

Electric Utility I l l  I l l  
Firm I l l  2, 1 39 2, 141 2,464 2,412 2,407 I l l  2, 139 2, 141 2,464 2,412 2,407 
Combined Cycle I l l  0 0 230 1 ,015 1 ,968 I l l  0 0 0 0 0 
Interruptible I l l  516 517 594 583 582 I l l  0 0 0 0 0 

Pipeline Fuel I l l  446 1 , 137 1 ,380 1 ,001 545 I l l  546 1 ,392 1 ,690 1 ,225 666 
Lease and Plant Fuel I l l  2,506 2,326 2, 182 2,309 2, 175 I l l  3,069 2,849 2,672 2,826 2,662 

9 Unaccounted For I l l  581 428 385 338 276 I l l  71 1 524 471 414  338 

.... Exports I l l  44 684 904 493 0 I l l  44 684 904 493 0 
.... 

Total Demand I l l  1 8,361 1 9,486 20,1 76 21 ,139 21 ,865 Ill 23,325 24,938 25,605 26,069 25,999 



0 Table D-1 H. {Continued) 
I 

Average January Day and Peak Day Demand by Region ...... 
1:1.:) 

High Reference Case 

(Million Cubic Feet per Day) 

" 

I l l  Ill 

Region and Sector Ill Average January Day Ill Peak Day 

I l l  I l l  

I l l  1 991 1 995 2000 2005 201 0  Ill 1991 1 995 2000 2005 201 0  

I l l  I l l  
Central Ill Ill 

I l l  I l l  
Residential I l l  2,054 2,033 2,022 2,012 2,013 I l l  3,71 8 3,965 4,004 4,044 4, 1 46 
Commercial I l l  1 , 101 1 ,087 1 , 101  1 ,203 1 ,265 I l l  1 ,81 6 1 ,793 1 ,816 1 ,984 2,088 
Industrial I l l  I l l  

Firm I l l  250 281 281 293 301 I l l  364 41 1 41 1 428 440 
Cogeneration I l l  0 6 9 9 1 3  I l l  0 6 9 9 1 3  
Interruptible I l l  592 663 663 697 713 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  5 8 8 8 8 I l l  5 8 8 8 8 
Combined Cycle I l l  0 1 4  143 240 377 I l l  0 0 0 0 0 
Interruptible I l l  27 34 44 43 45 I l l  0 0 0 0 0 

Pipeline Fuel I l l  204 202 21 1 220 230 I l l  322 321 335 350 365 
Lease and Plant Fuel I l l  129 1 30  1 12 99 80 I l l  204 207 1 78 1 58 1 27 
Unaccounted For I l l  26 21 17  1 3  9 I l l  41  33 27 20 1 4  
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 4,387 4,480 4,61 2 4,838 5,053 Ill 8,471 4,885 5,264 5,687 8,1 57 

I l l  I l l  
North Central I l l  I l l  

I l l  I l l  
Residential I l l  1 ,058 1 ,074 1 ,097 1 , 1 41 1 , 191 I l l  2,1 1 7  2,202 2,259 2,305 2,370 
Commercial I l l  683 685 690 766 826 I l l  1 ,352 1 ,357 1 ,367 1 ,516  1 ,636 
Industrial I l l  I l l  

Firm I l l  99 122 133 146 1 50  I l l  131  1 63  1 76 1 94 1 99 
Cogeneration 1 1 1 · 0 38 66 72 75 I l l  0 38 66 72 75 
Interruptible I l l  287 351 383 423 437 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  3 1 6  1 6  1 6  1 6  I l l  3 1 6  1 6  1 6  1 6  
Combined Cycle I l l  0 0 557 849 1 ,079 I l l  0 0 0 0 0 
Interruptible I l l  56 242 242 254 279 I l l  0 0 0 0 0 

Pipeline Fuel I l l  109 121 154 1 76 1 93 I l l  183 21 1 264 300 328 
Lease and Plant Fuel I l l  31 1 438 556 659 804 I l l  524 762 952 1 , 123 1 ,364 
Unaccounted For I l l  70 79 96 94 100 I l l  1 1 9  1 37 1 64 161  1 69 
Exports Il l  0 0 0 0 0 I l l  0 0 0 0 0 
Total Demand Ill 2,674 3,1 67 3,989 4,597 5,150 Ill 4,429 4,885 5,264 5,687 6,1 57 



Table D-1 H. (Continued) 
Average January Day and Peak Day Demand by Region 

High Referance Case 

(Million Cubic Feet per Day) 

Ill Ill 

Region and Sector Ill Average January Day I ll Peak Day 

I l l  I l l  

I l l  1 991 1 995 2000 2005 2010 Ill 1991 1 995 2000 2005 201 0  

I l l  I l l  
Pacific Ill Ill 

I l l  I l l  
Residential I l l  2,572 2,61 1 2,640 2,684 2,728 I l l  5,634 6,056 6, 178 6,254 6,384 
Commercial I l l  1 , 1 77 1 , 1 14 1 , 179 1 ,355 1 ,444 I l l  1 ,91 9 1 ,816 1 ,921 2,209 2,354 
Industrial I l l  I l l  

Rrm I l l  753 766 868 841 862 I l l  903 920 1 ,041 1 ,009 1 ,035 
Cogeneration I l l  169 544 531 744 822 I l l  1 69 544 531 744 822 
Interruptible I l l  697 710 802 779 799 I l l  0 0 0 0 0 

8ectric Utility I l l  I l l  
Rrm I l l  73 80 100 1 18 124 I l l  73 80 100 1 1 8 1 24 
Combined Cycle I l l  0 0 71 234 513 I l l  0 0 0 0 0 
Interruptible I l l  837 940 1 , 155 1 ,353 1 ,440 I l l  0 0 0 0 0 

Pipeline Fuel I l l  226 235 258 282 302 I l l  403 419  465 507 541 
Lease and Plant Fuel I l l  61 69 101 153 191 I l l  109 123 183 275 342 
Unaccounted For I l l  1 7  1 5  21 27 29 I l l  30 27 38 48 51 
Exports Il l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand I l l 6,582 7,084 7,726 8,570 9,255 Ill 9,238 9,985 1 0,458 1 1 ,1 64 1 1 ,653 

I l l  I l l  
Northwest m ·  I l l  

I l l  I l l  
Residential I l l  417 416 408 399 389 I l l  1 ,076 1 ,240 1 ,314 1 ,369 1 ,421 
Commercial I l l  335 342 325 358 386 I l l  822 838 796 876 946 
Industrial I l l  I l l  

Firm I l l  61 64 64 71 74 I l l  94 99 99 1 1 0  1 1 5 
Cogeneration I l l  0 34 63 94 1 19 I l l  0 34 63 94 1 19 
Interruptible I l l  339 347 347 386 406 I l l  0 0 0 0 0 

8ectric Utility I l l  I l l  
Rrm I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Combined Cycle I l l  0 0 0 1 13 21 1 I l l  0 0 0 0 0 
Interruptible I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Pipeline Fuel I l l  47 47 48 55 61 I l l  73 73 74 85 94 
Lease and Plant Fuel I l l  0 0 1 1 1 I l l  1 1 1 2 2 
Unaccounted For I l l  0 0 0 0 0 I l l  0 0 0 0 0 

9 Exports Il l  0 0 0 0 0 I l l  0 0 0 0 0 
,_.. 

Total Demand I l l 1,200 1 ,251 1 ,254 1,478 1 ,648 I l l  2,066 2,286 2,346 2,536 2,697 w 



t::l 
Table D-1 L. I ....... ,j:>. 

Average January Day and Peak Day Demand by Region 
Low Reference case 

(Million Cubic Feet per Day) 
-
I l l  Ill 

Region and Sector I l l  Average January Day Ill Peak Day 
I l l  I l l  
I l l  1 991 1 995 2000 2005 201 0  Ill 1 991 1 995 2000 2005 201 0  

I l l  I l l  
New England I l l  I l l  

Residential I l l 913 1 ,097 1 ,1 65 1 ,257 1 ,350 I l l  1 ,726 1 ,843 1 ,841 1 ,835 1 ,836 
Commercial I l l  483 482 504 570 590 I l l  894 891 933 1 ,054 1 ,091 
lndusbial I l l I l l  

Arm I l l 1 19 101 65 93 83 1 1 1  161 1 37 88 127 1 12 
Cogeneration I l l  0 72 1 1 3  1 63  209 I l l  0 72 1 13 163 209 
Interruptible I l l  57 47 32 45 40 I l l  0 0 0 0 0 

Electric Utility I l l I l l  
Arm I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Combined Cycle I l l  0 173 1 85 213 255 I l l  0 0 0 0 0 
Interruptible I l l  2 2 1 3 3 I l l  0 0 0 0 0 

Pipeline Fuel I l l  69 83 86 98 104 I l l  1 12 1 34 138 158 1 67 
Lease and Plant Fuel I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Unaccounted For I l l 0 0 0 0 0 I l l  0 0 0 0 0 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand I l l 1 ,643 2,057 2,151 2,440 2,634 Ill 2,892 3,077 3,1 1 3  3,336 3,416 

I l l  ) I I  
NYJNJ I l l  I l l 

Residential I l l  2,888 3, 188 3, 136 3, 142 3, 157 I l l  4,795 5,420 5,425 5,405 5,430 
Commercial I l l  1 ,595 1 ,614 1 ,576 1 ,727 1 ,81 1 I l l  2,552 2,583 2,521 2,763 2,897 
Industrial I l l  I l l  

Firm I l l 216 1 98 1 4 1  163 154 I l l  308 283 201 233 220 
Cogeneration I l l  9 181 263 284 309 I l l  9 1 81 263 284 309 
Interruptible I l l  262 241 1 69 198 1 86  I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l 3 3 3 3 3 I l l  3 3 3 3 3 
Combined Cycle I l l  0 79 100 147 215 I l l  0 0 0 0 0 
Interruptible I l l  98 106 63 120 1 18 I l l  0 0 0 0 0 

Pipeline Fuel I l l  206 220 21 1 225 227 I l l  339 361 344 367 370 
lease and Plant Fuel I l l  4 4 4 4 4 I l l  6 6 6 7 7 
Unaccounted For I l l  1 1 1 1 I l l  2 1 1 2 
Exports i l l  0 0 0 0 0 I l l  0 0 0 0 0 
Total Demand I l l  5,282 5,835 5,666 6,015 6,186 Ill 8,01 4 8,838 8,764 9,064 9,239 



Table D-1 L. (Continued) 

Average January Day and Peak Day Demand by Region 
Low Reference Case 

(Million Cubic Feet per Day) 

-
I l l  I l l  

Region and Sector Ill Average January Day Ill Peak Day 
I l l  I l l  
I l l  1 991 1995 2000 2005 201 0  Ill 1 991 1 995 2000 2005 201 0  

Middle AUantlc Il l Ill 

Residential I l l  2,415  2,622 2,503 2437 2,374 I l l  4,346 5,008 5,007 5,020 5,009 
Commercial I l l  1 ,300 1 ,298 1 ,273 1 ,383 1 ,402 I l l  2,275 2,271 2,228 2,419  2,453 
Industrial I l l  I l l  

Firm I l l  41 1 330 229 263 229 I l l  670 537 374 428 374 
Cogeneration I l l  28 291 416  456 497 I l l  28 291 416 456 497 
Interruptible I l l  899 725 500 573 505 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  5 5 8 8 1 1  I l l  5 5 8 8 1 1  
Combined Cycle I l l  0 80 89 451 875 I l l  0 0 0 0 0 
Interruptible I l l  1 1  1 4  20 20 20 I l l  0 0 0 0 0 

Pipeline Fuel I l l  251 257 238 265 275 I l l  493 493 450 500 515  
Lease and Plant Fuel I l l  72 72 76 87 88 I l l  142 1 38  144 1 65 1 65 
Unaccounted For I l l  17 14 1 6  1 7  1 6  I l l  33 27 30 33 29 

Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 5,409 5,708 5,370 5,959 6,292 Ill 7,992 8,771 8,655 9,030 9,054 

I l l  I l l  
South AUantlc Il l Ill 

I l l  I l l  
Residential I l l  2, 148 2,313 2, 181  2,067 1 ,942 I l l  4,490 4,974 4,973 4,961 4,973 
Commercial I l l  1 ,331 1 ,392 1 ,471 1 ,590 1 ,561 I l l  2,636 2,756 2,912 3, 148 3,090 
Industrial I l l  I l l  

Firm I l l  819 786 609 668 594 I l l  1 ,269 1 ,218 944 1 ,035 921 
Cogeneration I l l  28 97 141  1 63 184 I l l  28 97 141  1 63 1 84 
Interruptible I l l  1 ,390 1 ,329 1 ,035 1 , 1 34 1 ,009 I l l  0 0 0 0 0 

Bectric Utility I l l  I l l  
Firm I l l  221 162 165 170 194 I l l  221 1 62  1 65 1 70 1 94 
Combined Cycle I l l  0 0 439 1 ,243 2, 107 I l l  0 0 0 0 0 
Interruptible I l l  202 148 152 1 56  180 I l l  0 0 0 0 0 

Pipeline Fuel I l l  252 247 243 282 299 I l l  386 374 361 418  439 
Lease and Plant Fuel I l l  76 1 68  208 204 190 I l l  1 1 7 254 309 302 278 
Unaccounted For I l l  18 33 44 41 34 I l l  27 50 66 61 50 

t:1 Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 
I 

Total Demand ...... (J1 I l l  6,486 6,676 6,688 7,718 8,295 I l l  9,174 9,885 9,870 10,256 10,130 



t1 Table D-1 L. (Continued) I 
....... Average January Day and Peak Day Demand by Region Q) 

Low Reference Case 

(Million Cubic Feet per Day) 

I l l  I l l  

Region and Sector I l l Average January Day Ill Peak Day 

I l l  I l l  

I l l  1 991 1 995 2000 2005 2010 I l l  1991 1 995 2000 2005 201 0  

I l l  I l l  
Midwest I l l Ill 

I l l  I l l  
Residential I l l  9, 146 9,486 9,208 9,000 8,819 I l l  1 6,828 17,644 1 7,679 1 7,641 17,638 
Commercial I l l  4,663 4,706 4,696 4,984 5,020 I l l  8,393 8,470 8,453 8,971 9,036 
Industrial I l l  I l l  

Firm I l l  1 ,053 996 852 799 708 I l l  1 ,664 1 ,573 1 ,346 1 ,263 1 , 1 19  
Cogeneration I l l  3 81  1 1 9  122 128 I l l  3 81 1 19 122 1 28 
Interruptible I l l  2,622 2,480 2, 1 1 9 1 ,995 1 ,no I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  8 1 3  21 21 24 I l l  8 1 3  21  2 1  24 
Combined Cycle I l l  0 263 273 606 1 , 109 I l l  0 0 0 0 0 
Interruptible I l l  81  1 49 226 233 256 I l l  0 0 0 0 0 

Pipeline Fuel I l l  860 2,376 2,354 2,338 2,331 I l l  1 ,464 4,009 3,955 3,91 5 3,885 
Lease and Plant Fuel I l l  58 6 1  57 76 74 I l l  99 1 03 96 127 1 24 
Unaccounted For I l l  1 5  1 3  1 3  1 6  1 4  I l l  25 22 22 28 24 
Exports I l l  1 ,012 1 ,517 1 ,537 1 ,508 1 ,513 I l l  1 ,012 1 ,517 1 ,537 1 ,508 1 ,513  

Total Demand I l l 18,509 20,823 1 9,938 20, 1 91 20,253 Ill 28,485 31,915 31 ,690 32,087 31,979 

I l l  I l l  
Southwest Central Ill Ill 

I l l  I l l  
Residential i l l  2,657 2,6n 2,531 2,470 2,415 I l l  6,218  6,210 6,200 6, 199 6,206 
Commercial i l l  1 ,380 1 ,460 1 ,433 1 ,sn 1 ,641 Il l 2,677 2,832 2,781 3,059 3, 1 83 
Industrial I l l  I l l  

Firm I l l  6,589 6,707 6, 17 1  5,925 5,456 I l l  7,907 8,048 7,405 7, 1 1 0 6,547 
Cogeneration I l l  72 63 125 150 178 I l l  72 63 125 150 1 78 
Interruptible I l l  1 ,489 1 ,516 1 ,393 1 ,338 1 ,232 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  2, 139 2, 1 19 2, 184 2,437 2,371 I l l  2, 1 39 2, 1 19 2, 184 2,437 2,371 
Combined Cycle I l l  0 0 65 791 1751 I l l  0 0 0 0 0 
Interruptible I l l  516 51 1 527 588 572 I l l  0 0 0 0 0 

Pipeline Fuel I l l  446 902 1 ,099 1 ,370 1 ,590 I l l  546 1 , 1 04 1 ,345 1 ,674 1 ,941 
Lease and Plant Fuel i l l  2,509 2,231 1 ,91 1 1 ,994 1 ,920 I l l  3,072 2,732 2,339 2,438 2,343 
Unaccounted For I l l  580 429 400 394 340 I l l  71 0 526 490 481 4 1 4  
Exports I l l  44 465 685 931 1 , 1 50  I l l  44 465 685 931 1 , 1 50  

Total Demand I l l  1 8,376 1 8,61 5 17,839 1 9,032 1 9,465 Ill 23,341 23,634 22,869 23,548 23,1 83 



Table D-1 L. (Continued) 
Average January Day and Peak Day Demand by Region 

Low Reference Case 

(Million Cubic Feet per Day) 

I l l  I l l  

Region and Sector Il l  Average January Day Ill Peak Day 

I l l  I l l  

I l l  1 991 1 995 2000 2005 201 0 I ll 1 991 1 995 2000 2005 201 0  

I l l  I l l  
Central I l l  I l l  

I l l  I l l  
Residential I l l  2,054 2,043 1 ,979 1 ,915 1 ,848 I l l  3,7 18  3,595 3,601 3,600 3,604 
Commercial I l l  1 , 101 1 ,091 1 ,080 1 , 1 44 1 , 1 48 I l l  1 ,8 17  1 ,801 1 ,782 1 ,888 1 ,894 
Industrial I l l  I l l  

Firm I l l  250 257 238 230 206 I l l  364 376 347 335 301 
Cogeneration I l l  0 6 6 9 9 I l l  0 6 6 9 9 
Interruptible I l l  595 610 566 539 492 I l l  0 0 0 0 0 

Bectric Utility I l l  I l l  
Firm I l l  5 8 8 8 8 I l l  5 8 8 8 8 
Combined Cycle I l l  0 1 5  96 1 58  257 I l l  0 0 0 0 0 
Interruptible I l l  27 33 43 42 43 I l l  0 0 0 0 0 

Pipeline Fuel I l l  204 198 1 94 1 95 190 I l l  323 315 306 308 299 
Lease and Plant Fuel I l l  129 128 101  93 77 I l l  204 203 160 146 121  
Unaccounted For I l l  26 21 18  16  1 2  I l l  4 1  34 29 25 18  
Exports Il l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 4,391 4,412 4,329 4,350 4,291 Ill 6,472 6,337 6,240 6,320 6,254 

I l l  I l l  
North Central I l l  Ill 

I l l  I l l  
Residential I l l  1 ,058 1 ,079 1 ,068 1 ,079 1 ,094 I l l  2, 1 1 7 1 ,996 1 ,986 1 ,996 1 ,992 
Commercial I l l  683 687 680 730 756 I l l  1 ,352 1 ,361 1 ,347 1 ,446 1 .496 
Industrial I l l  I l l  

Firm I l l  99 109 105 1 02  92 I l l  131  1 45 140 136 1 22  
Cogeneration I l l  0 38 63 69 75 I l l  0 38 63 69 75 
Interruptible I l l  287 316 303 300 271 I l l  0 0 0 0 0 

Bectric Utility I l l  I l l  
Firm I l l  3 1 3  1 3  13  1 6  I l l  3 1 3  1 3  13  16  
Combined Cycle I l l  0 0 436 739 957 I l l  0 0 0 0 0 
Interruptible I l l  56 242 236 242 261 I l l  0 0 0 0 0 

Pipeline Fuel I l l  109 1 19 138 1 55 . 1 64 I l l  1 83 206 235 263 276 
Lease and Plant Fuel I l l  312 413 475 542 598 I l l  526 716 81 1 917  1 ,007 
Unaccounted For I l l  70 78 97 104 103 I l l  1 1 9  1 34 166 177 1 74 

t:J Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 
I ,__. Total Demand I l l  2,675 3,094 3,61 4 4,076 4,387 Ill 4,430 4,610 4,760 5,0 1 7  5,1 58 ....::1 



t:l Table D-1 L. (Continued) 
I 

Average January Day and Peak Day Demand by Region ...... 
(X) 

Low Reference Case 

(Mil lion Cubic Feet per Day) 

I l l  Ill 

Region and Sector Ill Average January Day Ill Peak Day 

I l l  I l l  

I l l  1 991 1995 2000 2005 2010 Ill 1991 1 995 2000 2005 201 0  

I l l  I l l  
Pacific Ill Ill 

I l l  I l l  
Residential I l l  2,573 2,644 2,618 2,608 2,604 I l l  5,635 5,764 5,759 5,764 5,781 
Commercial. I l l  1 , 178 1 , 103 1 ,1 32 1 ,244 1 ,244 I l l  1 ,9 19  1 ,798 1 ,845 2,028 2,028 
Industrial I l l  I l l  

Firm I l l  756 718 750 641 561 I l l  907 862 900 769 673 
Cogeneration I l l  1 69 522 466 682 794 I l l  169 522 466 682 794 
Interruptible I l l  700 666 695 595 518 I l l  0 0 0 0 0 

Bectric Utility I l l  I l l  
Firm I l l  73 78 90 106 1 18 I l l  73 78 90 1 06 1 18 
Combined Cycle I l l  0 0 39 123 245 I l l  0 0 0 0 0 
Interruptible I l l  837 897 1 ,035 1 ,217 1 ,370 I l l  0 0 0 0 0 

Pipeline Fuel I l l  226 230 234 248 252 I l l  403 409 419  443 450 
Lease and Plant Fuel I f f  61 69 100 152 1 82  I l l  109 1 22  179 272 326 
Unaccounted For I l l  1 7  1 6  25 36 38 I l l  30 28 44 63 68 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 6,588 6,944 7,184 7,650 7,927 I l l  9,243 9,583 9,703 1 0,127 1 0,238 

I l l  I l l  
Northwest Ill Ill 

I l l  I l l  
Residential I l l  417 427 414  401 391 I l l  1 ,076 964 957 963 961 
Commercial I l l  335 338 318 332 333 I l l  822 828 n9 813 815 
Industrial I l l  I l l  

Firm I l l  61 57 51 47 40 I l l  94 89 78 73 63 
Cogeneration I l l  0 34 63 88 1 16 I l l  0 34 63 88 1 16 
Interruptible I l l  339 309 280 257 223 I l l  0 0 0 0 0 

Electric Utility I l l  I l l  
Firm I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Combined Cycle I l l  0 0 0 104 225 I l l  0 0 0 0 0 
Interruptible I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Pipeline Fuel I l l  47 45 43 47 50 I l l  73 70 66 71 74 
Lease and Plant Fuel I l l  0 0 1 1 1 I l l  1 1 1 2 2 
Unaccounted For I l l  0 0 0 0 0 I l l  0 0 0 0 0 
Exports I l l  0 0 0 0 0 I l l  0 0 0 0 0 

Total Demand Ill 1 ,200 1 ,212 1 , 1 69 1 ,278 1 ,380 Ill 2,066 1,986 1 ,945 2,01 0 2,032 



Table D-2. 
Factors For Estimating Average January Day Demand from Annual Projections 

New Middle South Southwest North 

� England NYJNJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest 

High and Low Reference case 

Residential 0.0055 0.00557 0.00574 0.0061 6 0.00601 0.00627 0.00632 0.00531 0.00462 0.00505 
Commercial 0.00486 0.00489 0.00522 0.00506 0.00585 0.00489 0.0052 0.00521 0.00356 0.00457 
Industrial 

Firm 0.0037 0.00453 0.00492 0.0038 0.00493 0.00276 0.00408 0.0035 0.00275 0.00347 
Cogeneration 0.00322 0.00322 0.00322 0.00322 0.00322 0.00322 0.00322 0.00322 0.00322 0.00322 
Interruptible 0.001 48 0.002 0.00249 0.00223 0.00277 0.00259 0.00271 0.00276 0.00263 0.00255 

Electric Utility 
Firm 0 0.00274 0.00274 0.00274 0.00274 0.001,a5 0.00274 0.00274 0.00202 0.00024 
Interruptible 0.00003 0.00036 0.00035 0.001 1 5  0.00233 0.001 65 0.001 04 0.00639 0.001 76 0 

High Reference case 

Electric Utility 
Combined Cycle 

1 991 0 0 0 0 0 0 0 0 0 0 
1 995 0.00494 0.00503 0.00534 0.00534 0.00535 0 0.00494 0 0 0 
2000 0.00496 0.00491 0.00781 0.00542 0.00772 0.00494 0.00776 0.00455 0.00606 0.01 498 
2005 0.00438 0.00403 0.00777 0.00782 0.00797 0.00491 0.00774 0.00494 0.00524 0.00778 
201 0 0.00364 0.00361 0.00777 0.00782 0.00823 0.00542 0.00776 0.00532 0.00476 0.00775 

Low Reference Case 

Electric Utility 
Combined Cycle 

1 991 0 0 0 0 0 0 0 0 0 0 
1 995 0.00523 0.00507 0.00547 0 0.00542 0 0.00501 0 0 0 
2000 0.00529 0.0047 0.00767 0.00573 0.0076 0.00372 0.00762 0.00436 0.00501 0.00666 
2005 0.00476 0.00369 0.00761 0.00771 0.00761 0.00455 0.00741 0.00464 0.00395 0.00767 

t:1 201 0 0.00438 0.00308 0.00757 0.00767 0.00793 0.00452 0.00736 0.00498 0.00383 0.00773 
I 

-
(0 Source: Separate memos from EEA for the High and Low Reference Cases, both dated August 24, 1 992, from Mark Breese 



Table D-3. 
Factors for Estimating Peak Day Demand from Average January Day Estimates 

New Middle South Southwest North 
Sector England NYINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest 
------------------- ------------ -------------- --------------- --------------- --------------- --------------- --------------- --------------- --------------- --------------- ---------------

Residential 

1 991 1 .89 1 .66 1 .80 2.09 

1 995 1 .65 1 .74 1 .98 2.32 

2000 1 .53 1 .75 2.05 2.46 

2005 1 .40 1 .75 2.1 0 2.58 

201 0 1 .30 1 .74 2. 1 5  2.70 

Commercial 1 .85 1 .60 1 .75 1 .98 

Industrial 

Firm 1 .36 1 .43 1 .63 1 .55 

Cogeneration 1 .00 1 .00 1 .00 1 .00 

Interruptible 0.00 0.00 0.00 0.00 

Electric Utility 
Firm 0.00 1 .00 1 .00 1 .00 

Combined Cycle 0.00 0.00 0.00 0.00 

Interruptible 0.00 0.00 0.00 0.00 

----------------

Source: Separate memos from EEA for the High and Low Reference Cases, 
both dated August 24, 1 992, from Mark Breese 

1 .84 2.34 1 .81 2.00 2.1 9 2.58 

1 .99 2.49 1 .95 2.05 2.32 2.98 

2.03 2.64 1 .98 2.06 2.34 3.22 

2.07 2.74 2.01 2.02 2.33 3.43 

2. 1 2  2.84 2.06 1 .99 2.34 3.65 

1 .80 1 .94 1 .65 1 .98 1 .63 2.45 

1 .58 1 .20 1 .46 1 .33 1 .20 1 .55 

1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 

0.00 0.00 0.00 0.00 0.00 0.00 

1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 



Table D-4H. 
Production: Average Day, Average Janua

_
ry Day, and Peak Day 

High Reference Case 
(Mil l ion Cubic Feet per Day) 

Average Day 

Region 1 991 1 995 2000 2005 201 0 
New England 0 0 0 0 0 
NY/NJ 72 65 74 81 87 
Middle Atlantic 1 ,336 1 ,201 1 ,361 1 ,492 1 ,598. 
South Atlantic 1 ,453 2,962 3,89 1 3,801 3,91 5 
Midwest 1 , 1 72 1 , 1 59 1 ,41 5 1 ,444 1 ,552 
Southwest Central 46,450 39 ,272 37,689 38,91 4  35,620 
Central 1 ,949 1 ,833 1 ,635 1 ,469 1 , 1 1 1  
North Central 5,456 7, 1 53 8,298 9,21 5 1 1 ,849 
Pacific 1 , 1 99 1 ,243 1 ,757 2,522 3, 1 45 
Northwest 9 1 0  1 3  21 27 

Total 59,095 54,896 56, 1 31 58,957 58,902 

Average January Day a/ 

Region 1 991 1 995 2000 2005 201 0 
New England 0 0 0 0 0 
NY/NJ 71 63 72 79 84 

Middle Atlantic 1 ,302 1 , 1 71 1 ,327 1 ,454 1 ,558 
South Atlantic 1 ,41 7 2,888 3,794 3,706 3,81 7 
Midwest 1 , 1 43 1 , 1 30 1 ,379 1 ,408 1 ,51 3 
Southwest Central 45,288 38,291 36,746 37,941 34,729 
Central 1 ,900 1 ,787 1 ,594 1 ,432 1 ,084 
North Central 5,31 9 6,974 8,09 1  8,985 1 1 ,553 
Pacific 1 , 1 69 1 ,21 2 1 ,71 3 2,459 3,066 
Northwest 9 9 1 3  20 26 

Total 57,61 8 53,524 54,727 57,483 57,430 

Peak Day b/ 

Region 1 991 1 995 2000 2005 201 0 
Southwest Central 43,431 36,720 35,239 36,385 33,304 
Central 1 ,871 1 ,759 1 ,569 1 ,41 0 1 ,067 

------------ ---------- ---------- ----------- - - - - ---- ----------------------- --------- --------- -------- ---------- ---------

a/ Average January day production is average day production reduced by 2.5% in each region. 
bl Peak day production is equal to average January day production in all regions except the 
Southwest Central and Central regions. Peak day production is average day production reduced by 
6.5% in the Southwest Central region and reduced by 4.0% in the Central region. 

Source: Redu�ion factors from memo from Brad Defenbaugh of March 9, 1 992. 
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Table D-4L. 
Production: Average Day, Average January Day, and Peak Day 

Low Reference Case 

(Mil l ion Cubic Feet per Day) 

Average Day 

Region 1 991 1995 2000 2005 2010 
New England 0 0 0 0 0 
NYINJ 72 66 68 n 76 
Middle Atlantic 1 ,325 1 ,21 4 1 ,265 1 ,41 6 1 ,41 3 
South Atlantic 1 ,461 2,962 3,607 3,458 3, 1 70 
Midwest 1 , 1 61 1 , 1 1 4 1 ,030 1 ,333 1 ,290 
Southwest Central 46,290 37,826 31 ,868 32,544 30,864 
Central 1 ,956 1 ,n9 1 ,388 1 ,240 1 ,01 5 
North Central 5,493 6,697 7,577 8,455 9 , 1 9 1  
Pacific 1 , 1 96 1 ,236 1 ,n4 2,641 3,1 1 9  
Northwest 9 9 1 4  22 26 

Total 58,964 52,904 48,591 51 , 1 86 50,1 64 

Average January Day a/ 

Region 1 991 1 995 2000 2005 2010 
New England 0 0 0 0 0 
NY/NJ 70 64 67 75 75 
Middle Atlantic 1 ,292 1 , 1 83 1 ,233 1 ,381 1 ,378 
South Atlantic 1 ,425 2,888 3,51 7 3,371 3,090 
Midwest 1 , 1 32 1 ,087 1 ,005 1 ,300 1 ,258 
Southwest Central 45,1 32 36,881 31 ,071 31 ,730 30,092 
Central 1 ,907 1 ,735 1 ,353 1 ,209 989 
North Central 5,356 6,530 7,387 8,243 8,961 
Pacific 1 , 1 66 1 ,205 1 ,730 2,575 3,041 
Northwest 9 9 1 3  . 21 26 

Total 57,489 51 ,581 47,376 49,906 48,91 0 

Peak Day b/ 

Region 1 991 1995 2000 2005 201 0  
Southwest Central 43,281 35,367 29,796 30,429 28,858 
Central 1 ,878 1 ,708 1 ,332 1 , 1 90 974 

=========== ======= ====== ======= ========= ========= 

a/ Average January day production is average day production reduced by 2.5% in each region. 
b/ Peak day production is equal to average January day production in all regions except the 
Southwest Central and Central regions. Peak day production is average day production reduced by 
6.5% in the Southwest Central region and reduced by 4.0% in the Central region.  

Source: Reduction factors from memo from Brad Defenbaugh of March 9, 1 992. 
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Table D-SH. 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

High Reference Case 

1 991 

Annual Production by Demand Region 
(Bcf) 

Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bcf) NYINJ Atlantic Atlantic Midwest Central Central . Central PacHic Northwest Total 

A 645 21 393 71 1 59 645 
B 278 278 278 
c 1 86 1 86 1 86 
D 1 ,320 1 ,320 1 ,320 
E 1 ,071 1 ,071 1 ,071 
G 2,1 31 2 , 1 3 1  2,1 31 
WL 1 02 1 02 1 02 
FR 827 827 827 
SJ 499 499 499 
ov 1 79 1 79 1 79 
JN 3,243 2,669 574 3,243 
JS 1 ,42 1 1 ,42 1 1 ,421 
L 306 303 3 306 
NOR 79 79 79 
EGO 5,070 5,070 5,070 
LO 50 50 50 

Total Annual 
Production 1 7,407 21 393 428 345 1 3,682 574 1 ,607 353 3 1 7,407 

Daily Production a/ 
(MMcf/d) 59,096 72 1 ,336 1 ,453 1 ,1 72 46,450 1 ,949 5,456 1 ,1 99 9 59,096 

0 a/ Daily production equals annual production divided by the utilization factor of 0.807 and by 0.365. I 1:\) (,1) 



t:1 Table D-5H. (Continued) 
I N Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region .p.. 

High Reference Case 

1 995 
Annual Production by Demand Region 

(Bcf) 
Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bcf) NYINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 635 21 387 70 1 57 635 

B 432 432 432 

c 21 7 2 1 7  21 7 

D 1 ,261 1 ,261 1 ,261 
E 991 99 1 991 
G. 1 ,862 1 ,862 1 ,862 
WL 1 1 5  1 1 5 1 1 5  
FR 935 935 935 
SJ 1 ,009 1 ,009 1 ,009 
ov 249 249 249 
JN 3,341 2,750 591 3,341 
JS 1 ,356 1 ,356 1 ,356 
L 339 336 3 339 
NOR : .454 454 454 

EGO 4,452 4,452 4,452 

LO 65 65 65 

Total Annual 
Production 1 7,71 3 21 387 956 374 1 2,672 591 2,308 401 3 1 7,71 3 

Daily Production b/ 
(MMcf/d) 54,897 65 1 ,200 2,962 1 ,1 59 39,272 1 ,833 7,1 53 1 ,243 9 54,897 

b/ Daily production equals annual production divided by the utilization factor of 0.884 and by 0.365. 



Table D-SH. (Continued) 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

High Reference Case 

2000 
Annual Production by Demand Region 

(Bcf) 
Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bcf) NYINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 736 24 449 81 1 82 736 
B 549 549 549 
c 285 285 285 
D 1 ,297 1 ,297 1 ,297 
E 938 938 938 
G 1 ,774 1 ,774 1 ,774 
WL 1 1 3 1 1 3 1 1 3  
FR 934 934 934 
SJ 1 ,322 1 ,322 1 ,322 
ov 369 369 369 
JN 3,047 2,508 539 3,047 
JS 1 ,409 1 ,409 1 ,409 
L 487 483 4 487 
NOR 654 654 654 
EGO 4,51 0 4,51 0 4,51 0 
LO 97 97 97 

Total Annual 
Production 1 8,521 24 449 1 ,284 467 1 2,436 539 2,738 580 4 1 8,521 

Daily Production c/ 
. (MMcf/d) 56, 1 31 74 1 ,361 3,891 1 ,4 1 5 37,688 1 ,634 8,298 1 ,757 1 3  56,1 31 

0 I ro c/ Daily production equals annual production divided by the utilization factor of 0.904 and by 0.365. (}"J 



0 Table D-SH. (Continued) I � en 
Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

High Reference Case 

2005 
Annual Production by Demand Region 

(Bcf) 
Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bcf) NYINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 830 27 506 9 1  205 830 

B 634 634 634 

c 285 285 285 

D 1 ,207 1 ,207 1 ,207 

E 875 875 875 

G 2,272 2,272 2,272 

WL 1 1 4 1 1 4 1 1 4  
FA 1 ,1 04 1 , 1 04 1 ,1 04 
SJ 1 ,431 1 ,431 1 ,431 
ov 479 479 479 
JN 2,81 7 2,31 8 499 2,81 7 

JS 1 ,583 1 ,583 1 ,583 

L 780 773 7 780 

NOR 565 565 565 

EGO 4,954 4,954 4,954 

LO 83 83 83 

Total Annual 
Production 20,01 3 27 506 1 ,290 490 1 3,209 499 3,1 28 856 7 20,01 3 

Daily Production dl 
(MMcf/d) 58,957 81 1 ,492 3,801 1 ,444 38,91 4 1 ,469 9,21 5 2 ,522 21 58,957 

dl Daily production equals annual production divided by the utilization factor of 0.930 and by 0.365. 



Table D-SH. (Continued) 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

High Reference Case 

201 0 

Annual Production by Demand Region 
(Bcf) 

Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bet) NVINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 898 30 548 99 222 898 

B 779 779 779 

c 31 0 3 1 0  31 0 

D 1 ,51 8 1 ,51 8 1 ,51 8 

E 71 5 71 5 71 5 

G 2,1 33 2,1 33 2,1 33 

WL 1 1 8 1 1 8 1 1 8  

FR 1 ,81 2 1 ,81 2 1 ,81 2 

SJ 1 ,540 1 ,540 1 ,540 

ov 59 1 591 591 

JN 2,1 52 1 ,771 381 2,1 52 

JS 1 ,590 1 ,590 1 ,590 

L 1 ,01 1 1 ,002 9 1 ,01 1 

NOR 464 464 464 

EGO 4,481 4,48 1  4,481 

LO 76 76 76 

Total Annual 
Production 20,1 88 30 548 1 ,342 532 1 2,208 381 4,061 1 ,078 9 20,1 88 

Daily Production e/ 
(MMcf/d) 58,903 86 1 ,598 3,91 5 1 ,552 35,620 1 ' 1 1 1  1 1 ,849 3,1 45 27 58,903 

tJ e/ Daily production equals annual production divided by the utilization factor of 0.939 and by 0 .365. I L\) Source: NPC High Reference Case. o--..3 



t1 I 
Table 0-SL. 1:\) co 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

Low Reference Case 

1 991 

Annual Production by Demand Region 
(Bcf) 

Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bcf) NYINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 640 21 390 70 1 58  640 
B 281 281 281 
c 1 84 1 84 1 84 
D 1 ,330 1 ,330 1 ,330 
E 1 ,067 1 ,067 1 ,067 
G 2, 1 36 2, 1 36 2,1 36 
WL 1 02 1 02 1 02 
FA 829 829 829 
SJ 508 508 508 
ov 1 79 1 79 1 79 
JN 3,255 2,679 576 3,255 
JS 1 ,431 1 ,431 1 ,431 
L 305 302 3 305 
NOR 79 79 79 
EGO 4,992 4,992 4,992 
LO 50 50 50 

Total Annual 
Production 1 7,368 21 390 430 342 1 3,635 576 1 ,61 8 352 3 1 7,368 

Daily Production a/ 
(MMcf/d) 58,964 72 1 ,325 1 ,461 1 , 1 61 46,290 1 ,956 5,493 1 ,1 96 9 58,964 

a/ Daily production equals annual production divided by the utilization factor of 0.807 and by 0.365. 



Table D-SL. (Continued) 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

Low Reference Case 

1 995 
Annual Production by Demand Region 

(Bcf) 
Annual Production 
by Hydrocarbon Region Middle South Southwest North 
(Bcf) NY/NJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 642 21 392 71 1 59 642 
B 427 427 427 
c 201 201 201 
D 1 ,208 1 ,208 1 ,208 
E 988 988 988 
G 1 ,836 1 ,836 1 ,836 
WL 1 08 1 08 1 08 
FR 871 871 871 
SJ 934 934 934 
ov 248 248 248 
JN 3,243 2,669 574 3,243 

JS 1 ,345 1 ,345 1 ,345 

L 340 337 3 340 

NOR 458 458 458 

EGO 4,1 59 4,1 59 4,1 59 

LO 62 62 62 

Total Annual 
Production 17,070 21 392 956 360 1 2,205 574 2,1 61 399 3 1 7,070 

Daily Production b/ 
(MMcf/d) 52,904 66 1 ,21 4 2,962 1 ,1 1 4 37,826 1 ,779 6,697 1 ,236 9 52,904 

a I 
b/ Daily production equals annual production divided by the utilization factor of 0.884 and by 0.365. 1:\) CD 



t1 
Table D-SL. (Continued) & 0 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

Low Reference Case 

2000 
Annual Production by Demand Region 

(Bet) 
Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bcf) NY/NJ Atlantic Atlantic Midwest Central Central Central PacHic Northwest Total 

A 684 23 41 7 75 1 69 684 

B 484 484 484 

c 1 71 1 71 1 71 

D 958 958 958 

E 883 883 883 

G 1 ,604 1 ,604 1 ,604 

WL 1 01 1 01 1 01 

FR 846 846 846 

SJ 1 ,1 98 1 , 1 98 1 ,1 98 

ov 355 355 355 

JN 2,587 2,1 29 458 2,587 

JS 1 ,362 1 ,362 1 ,362 

L 500 496 5 500 

NOR 631 631 631 

EGO 3,579 3,579 3,579 

LO 90 90 90 

Total Annual 
Production 1 6,033 23 417 1 ,1 90  340 1 0,51 5 458 2,500 586 5 1 6,033 

Daily Production c/ 
(MMcf/d) 48,591 68 1 ,265 3,607 1 ,030 31 ,868 1 ,388 7,577 1 ,774 1 4  48,591 

cl Daily production equals annual production divided by the utilization factor of 0.904 and by 0.365. 



Table D-SL. (Continued) 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region 

Low Reference Case 

2005 
Annual Production by Demand Region 

(Bet) 
Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bet) NYJNJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 788 26 481 87 1 95 788 

B 524 524 524 

c 258 258 258 

D 977 977 977 

E 722 722 722 

G 1 ,877 1 ,877 1 ,877 

WL 1 06 1 06  1 06 

FR 1 ,01 1 1 ,01 1 1 ,01 1 

SJ 1 ,271 1 ,271 1 ,271 

ov 482 482 482 

JN 2,378 1 ,957 421 2,378 

JS 1 ,527 1 ,527 1 ,527 

L 821 81 4 7 821 

NOR 563 563 563 

EGO 3,987 3,987 3,987 

LO 83 83 83 

Total Annual 
Production 1 7,375 26 481 1 ,1 74 453 1 1 ,047 421 2,870 897 7 1 7,375 

Daily Production dl 
(MMcf/d) 51 , 1 86  77 1 ,41 6 3,458 1 ,333 32,544 1 ,240 8,455 2,641 22 51 ,1 86 

t? (1.) dl Daily production equals annual production divided by the utilization factor of 0.930 and by 0.365 . ...... 



t:J Table D-SL. (Continued) 
I 

Conversion of Annual Production by Hydrocarbon Region to Maximum Daily Production by Demand Region w ro 
Low Reference Case 

201 0 

Annual Production by Demand Region 
(Bcf) 

Annual Production 
by Hydrocarbon Region Middle South Southwest North 

(Bet) NYINJ Atlantic Atlantic Midwest Central Central Central Pacific Northwest Total 

A 794 26 484 87 1 96 794 

B 530 530 530 

c 246 246 246 

D 1 ,060 1 ,060 1 ,060 

E 665 665 665 

G 1 ,920 1 ,920 1 ,920 

WL 1 01 1 01 1 01 
FR 1 ,256 1 ,256 1 ,256 

SJ 1 ,227 1 ,227 1 ,227 

ov 566 566 566 

JN 1 ,965 1 ,61 7 348 1 ,965 

JS 1 ,362 1 ,362 1 ,362 

L 1 ,000 991 9 1 ,000 

NOR 469 469 469 

EGO 3,954 3,954 3,954 

LO 78 78 78 

Total Annual 
Production 1 7,1 93 26 484 1 ,086 442 1 0,578 348 3,1 50 1 ,069 9 1 7,1 93 

Daily Production e/ 
(MMcf/d) 50, 1 64  76 1 ,41 3 3,1 70 1 ,290 30,864 1 ,01 5 9 , 1 9 1  3,1 1 9  26 50,1 64 

e/ Daily production equals annual production divided by the utilization factor of 0.939 and by 0.36'5. 

Source: NPC Low Reference case. 



TABLE D-6H 
Natural Gas Import Capacities: Source Data and 

Levels Assumed in Analysis 
High Reference Case 

(Million Cubic Feet per Day) 

Proposed Import CapaciUes 

Region 1 989 1 990 1 991 1 992 

New England 32 NA 32 32 
NY/NJ 268 NA 743 1 ,341 
Midwest 1 ,924 NA 2,085 2,503 
Southwest Central 370 NA 370 370 
North Central 1 ,075 NA 1 ,225 1 ,480 
Northwest 2,372 NA 2,372 2,372 

EEA Import Flows at 1 00% UUIIzatlon a/ 
Region 1 989 1 990 1 991 1 992 

New England NA 0 NA NA 

NY/NJ NA 368 NA NA 

Midwest NA 1 ,921 NA NA 

Southwest Central NA 0 NA NA 

North Central NA 1 ,074 NA NA 

Northwest NA 2,103 NA NA 

Import CapaciUes Assumed In Analysis bl 
Region 1 991 1 992 

New England 32 32 
NYINJ 743 1 ,341 
Midwest 2,085 2,503 
Southwest Central 370 370 
North Central 1 ,225 1 ,480 
Northwest 2,372 2,372 

NA=Not available. 

a/ EEA Import flows were provided by entry point at 90% utilization. These data 
were aggregated into Demand Regions and increased to 1 00% utilization. 

1 995 

0 

1 ,284 
2,567 

0 
1 ,780 
3,026 

1 993-

1 995 

32 

1 ,341 
2,567 

370 
1 ,780 
3,026 

2000 2005 

0 0 
1 ,214 1 ,287 
2,449 2,682 

0 0 
2,478 2,478 
3,1 57 3,327 

1 996- 2001 -

2000 2005 
32 32 

1 ,341 1 ,341 
2,567 2,682 

370 370 
2,478 2,478 
3,1 57 3,327 

bl FERC capacities were used for 1 991 and 1 992. For 1 993·201 o, the maximum of the FERC capacity and the 1 00% 

201 0 

0 
2,1 1 7  
2,81 9 

304 
2,879 
3,639 

2006-
201 0 

32 
2,1 1 7  
2,81 9 

370 
2,879 
3,639 

EEA flow was used. If this maximum in any year was any lower than in the previos year, the previous year's value was used. 

Sources: Proposed Import Capacities: Appendix C, Existing System Study, Tables 2-4. 
EEA Import Flows: Memo of August 31 , 1 992 from Robert Crawford. 
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Table D-6L 
Natural Gas Import Capacities: Source Data and 

Levels Assumed in Analysis 

Low Reference Case 
(Million Cubic Feet per Day) 

Proposed Import Capacities 

Region 1 989 1 990 1 991 1 992 

New England 32 NA 32 32 
NY/NJ 268 NA 743 1 ,341 

Midwest 1 ,924 NA 2,085 2,503 

Southwest Central 370 NA 370 370 

North Central 1 ,075 NA 1 ,225 1 ,480 

Northwest 2,372 NA 2,372 2,372 

EEA Import Flows at 1 00% Utilization a/ 
Region 1 989 1 990 1 991 1 992 1 995 

New England NA 0 NA NA 0 

NY/NJ NA 368 NA NA 1 ,284 

Midwest NA 1 ,921 NA NA 2,568 

Southwest Central NA 0 NA NA 0 

North Central NA 1 ,074 NA NA 1 ,780 

Northwest NA 2,1 06 NA NA 3,1 02 

Import Capacities Assumed In Analysis bl 
Region 1 991 1 992 1 995 

New England 32 32 32 

NY/NJ 743 1 ,341 1 ,341 

Midwest 2,085 2,503 2,568 

Southwest Central 370 370 370 

North Central 1 ,225 1 ,480 1 ,780 

Northwest 2,372 2,372 3,1 02 

--------------

NA=Not available. 

a/ EEA import flows were provided by entry point at 90% utilization. These data 
were aggregated Into Demand Regions and increased to 1 00% utilization. 

2000 
0 

1 ,214 

2,449 

0 

2,478 

2,880 

2000 
32 

1 ,341 

2,568 

370 

2,478 

3,1 02 

2005 201 0 

0 0 

1 ,331 1 ,332 

2,432 2,678 

0 0 

2,478 2,n8 

2,873 3,098 

2005 201 0 

32 32 

1 ,341 1 ,341 

2,568 2,678 

370 370 

2,478 2,n8 

3,1 02 3,1 02 

bl FERC capacities were used for 1 991 and 1 992. For 1 993-201 o, the maximum of the FERC capacity and the 1 00% 
EEA flow was used. If this maximum in any year was any lower than in the previos year, the previous year's value was use 

Sources: Proposed Import Capacities: Appendix C, Existing System Study, Tables 2-4. 

EEA Import Flows: Memo of August 31 , 1 992 from Robert Crawford. 
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Table D-7. 
LNG Capacity Assumptions, 1 991 -201 0 

(Million Cubic Feet per Day) 

Region 

New England 
1 990-1 992 
1 993-201 0 

Southwest Central 

--------------------------------------------

Facility 

Everett 

Lake Charles 

Average 
· January 

Day 

240 
31 5 

600 

Source: Memo from Deborah Plattsmier of February 24, 1 992. 
"Current Sustainable & Peak LNG Import Capacity and Planned 
Additions Through 201 0. " 

Peak 
Day 

280 
360 

700 
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TAB LE D-8 
Underground Storage, 1 991 
(Mi l l ion Cubic Feet per Day} 

Average 

January 
Region Day 

----------------------------------------

New England 0 

New York/New Jersey 537 

Middle Atlantic 5,583 

South Atlantic 1 ,300 

Midwest 7,1 85 

Southwest Central 4,445 

Central 1 ,789 

North Central 683 

Pacific 1 ,457 

Northwest 1 78 

Total U.S. 23,1 57 

--------------------------------------------

Peak 
Day 

0 

1 ,008 

1 1 ,269 

3,395 . 

1 7,792 

1 0,058 

2,71 3 

1 ,870 

5,1 00 

450 

53,655 

Sources: Average January Day: The highest monthly withdrawal rate 
that occurred between January 1 985 and December 1 990. These monthly 
rates are from Jensen Associates, Inc., 1 985-1 990 Monthly Data Series 
on Gas Consumption, Storage, & Production by Federal Regions, September 
1 991 . Peak Day: Appendix C, Existing System Study, Table 7. 



TABLE D-9 
Peak Shaving, 1 991 

(Mil l ion Cubic Feet per Day) 

Region 

New England 

New York/New Jersey 

Middle Atlantic 

South Atlantic 

Midwest 

Southwest Central 

Central 

North Central 

Pacific 

Northwest 

Total U.S. 

--------------------------------------------

Level Assumed 
Capacity in Analysis 

1 ,827 433 

1 ,680 397 

2,005 473 

2,675 631 

2,783 657 

67 1 6  

861 203 

33 8 

1 67 39 

601 1 42 

12,699 2,999 

Sources: Capacity: Sum of propane air and liquefied natural gas from 

GRI , Propane-Air Peakshaving Facilities in the United States, January 
1 992, and LNG Peakshaving Facilities in the United States, January 1 992. 
Level Assumed in Analysis: AGA. 
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New 
England NYJNJ 

Table D-1 0. 

Interregional Pipeline Capacities 
(Mil l ion Cubic Feet per Day) 

Middle 
AUantic 

1 991 CapacHy 

South 
Atlantic 

To Regions 

Southwest 
Midwest Central Central 

North 
Central Pacific Northwest Total 

----- --- ---------- --------------- --------- ------------- ------------------- ------------------ -----·-------- ------------------ ------------------- ----------------- ---

From Regions 

New England 0 0 0 0 0 0 0 0 0 0 0 

NY/NJ 2,001 0 58 0 0 0 0 0 0 0 2,059 

Middle AUantic 0 8,1 48 0 24 995 0 0 0 0 0 9,1 67 

South AUantic 0 0 4,601 0 9,905 34 0 0 0 0 1 4,540 

Midwest 0 0 4,501 0 0 0 1 ,528 0 0 0 6,029 

Southwest Central 0 0 0 1 9,466 0 0 9, 1 92 984 4,319  0 33,961 

Central 0 0 0 0 7,252 160 0 360 0 0 7,772 

North Central 0 0 0 0 1 ,363 1 ,084 1 ,040 0 0 324 3,81 1 

Pacific 0 0 0 0 0 0 0 0 0 0 0 

Northwest 0 0 0 0 0 0 0 259 1 ,258 0 1 ,51 7 

Total 2,001 8,1 48 9,1 60 1 9,490 1 9,515 1 ,278 1 1 ,760 1 ,603 5,577 324 



From Regions 

New England 

NYINJ 

Middle Atlantic 

South Atlantic 

Midwest � 

Southwest Central 

Central 

North Central 

Pacific 

Northwest 

Total 

New 
England 

0 

343 

0 

0 

0 

0 

0 

0 

0 

0 

343 

NYINJ 

0 

0 

393 

0 

0 

0 

0 

0 

0 

0 

393 

Middle 
AUantlc 

0 

125 

0 

0 

1 60  

0 

0 

0 

0 

0 

285 

Table D-1 0. (Continued) 

Interregional Pipeline Capacities 
(Million Cubic Feet per Day) 

1 992 CapacHy AddHions 

South 
Atlantic 

0 

0 

0 

0 

0 

1 00  

0 

0 

0 

0 

1 00  

To Regions 

Southwest 
Midwest Central 

0 0 

0 0 

0 0 

1 12 0 

0 0 

0 0 

21  0 

313 0 

0 0 

0 0 

446 0 

Central 

0 

0 

0 

0 

313  

0 

0 

0 

0 

0 

313 

North 
Central 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pacific Northwest 

0 0 

0 0 

0 0 

0 0 

0 0 

746 0 

0 0 

700 0 

0 0 

0 0 

1 ,446 0 

Total 

0 

468 

393 

1 1 2  

473 

846 

21 

1 ,013 

0 

0 

----- -- --- ---- ------ ----- ----- ---------- ----------- ---------- ------------- ------- ----



From Regions 

New England 

NYJNJ 

Middle Atlantic 

South Atlantic 

Midwest 

Southwest Central 

Central 

North Central 

Pacific 

Northwest 

Total 

New 
England 

0 

2,344 

0 

0 

0 

0 

0 

0 

0 

0 

2,344 

NYINJ 

0 

0 

8,541 

0 

0 

0 

0 

0 

0 

0 

8,541 

Table D-1 0. (Continued} 

Interregional Pipeline Capacities 
(Mil l ion Cubic Feet per Day) 

1 992 CapacHy 

To Regions 

Middle 
Atlantic 

South 
Atlantic 

Southwest 
Midwest Central 

0 0 0 0 

1 83  0 0 0 

0 24 995 0 

4,601 0 1 0,017  34 

4,661 0 0 0 

0 1 9,566 0 0 

0 0 7,273 160 

0 0 1 ,676 1 ,084 

0 0 0 0 

0 0 0 0 

9,445 1 9,590 1 9,961 1 ,278 

Central 

0 

0 

0 

0 

1 ,841 

9, 1 92 

0 

1 ,040 

0 

0 

12,073 

Note: Adjusbnents made to 1992 capacity additions in original source data are (1) capacity from New York/New Jersey to 
New England is reduced by 205 million cubic feet per day and (2) capacity from Southwest Central to South Atlantic of 
600 million cubic feet per day is not used. Source: Appendix C, Existing System Study, Table 8. 

North 
Central 

0 

0 

0 

0 

0 

984 

360 

0 

0 

259 

1 ,603 

Pacific Northwest 

0 0 

0 0 

0 0 

0 0 

0 0 

5,065 0 

0 0 

700 324 

0 0 

1 ,258 0 

7,023 324 

Total 

0 

2,527 

9,560 

1 4,652 

6,502 

34,807 

7,793 

4,824 

0 

1 ,51 7 





00000000 

111111111111111 
$2.90 
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$1 .40 
$1 .25 
$1 .80 
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Canadian Existi ng System 
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Transmission Capital Expenditure Relationship 
- $/Mcfd/Mile -
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Memorandum to 
Environment, Safety & Operations Committee 

Subject: Estimate of Future Pipeline System Maintenance/ 
Replacement Program 

October 4, 199 1  

The National Petroleum Council's Committee on Natural Gas is conducting a study for 

the Secretary of Energy, "Potential for Expanding Natural Gas Production. Distribution 
and Use". It is to be a comprehensive analySis addressing technical, economic and 

regulatory constraints; projected reseiVes; and future markets, imports and exports. 

I am INGAA's representative on the Transportation and Storage Task Group, which 

includes representatives of several of your companies. We are now developing basic 

data about the existing pipeline and storage system and future plans to extend the life of 

that system through maintenance/replacement programs, to include meeting 

environmental requirements. 

To assist us in that effort, I would appreciate information from you about your future 

plans. Please complete the attachec:l survey form to the best of your ablUty and return It 
to me by November 1, 1991. 

��Q_ 
Theodore L. Kinne 
Vice President 
Environment, Safety & Operations 

TLK/jda 

Enclosure 

INTERSTATE NATURAL GAS ASSOCIATION OF AMERICA 555 13TH STREET. N.W., #300 W • WASHINGTON. D.C. 20004 • 202/626-3200 



NATIONAL PETROLEUM COUNCIL STUDY 
TRANSPORTATION AND STORAGE 

· (COMPANY) 

(CONTACT PERSON &: TELEPHONE NO.) 

FUTURE MAINTENANCE/REPLACEMENT PROGRAM 
Please complete, in 1 99 1  dollars , your company's best estimate for the time 
periods shown. This is capital budget dollars, but not including supply or 
market expansion proj ects . It should,  however, include compression 
modernization and replacement on the existing system. 

CATEGORY 
1.  Capital $ million/ 

year for transmission 
plant replacements 

2. Miles/year of transmission 
line to be replaced 

3. Percent/year of company's 
transmission plant to be 
replaced 

4. Percent/year of company's 
Annual Capital Budget 

5. Current miles of 
Transmission Line 

6. Current Annual $/Year 
of Depreciation 

1991-2000 2001-2010 2011-2030 
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1 9 7 1  

1 9 72 

1 9 73 

1 9 74 

1 9 75 

1 9 7 6  

1 9 77 

1 9 78 

1 9 7 9  

1 9 8 0  

1 9 8 1  

1 9 82 

1 9 83 

1 9 84 

1 9 85 

1 9 8 6  

1 9 87 

1 9 8 8  

1 9 8 9  

1 9 9 0  

AVERAGE 

E-4 

CQ�SIBU�IJON EXPENDIIURES - AGA GAS FA�TS 
(Mi l l ions of Do l lars) 

TRANSMISSION l.N)�GAOl.f\JD TOTAl.. GDP 
STQRAGE 1 9 9 1 - 1 00 

8 4 2  1 7 1 1 , 0 1 3 3 1 . 62 

6 7 8  1 7 7 8 5 5  3 3 . 1 6  

7 4 6  2 0 1  9 4 7  35 . 8 1  

6 3 2  2 3 0  8 6 2  3 8 .38 

5 9 0  2 7 6  8 6 6  4 2 . 05 

5 3 1  3 6 2  8 9 3  4 4 . 7 0  

6 7 0  3 2 3  9 9 3  4 7 . 78 

9 3 5  3 2 1 1 , 256 5 1 . 5 4  

1 , 2 2 6  2 8 1  1 , 507 5 5 . 9 8  

1 , 583 3 9 6  1 , 979 6 1 . 2 8  

2 , 352 3 2 6  2 , 678 6 7 .44 

1 , 92 1 3 6 8  2 , 289 7 1 . 62 

1 , 065 1 3 9 1 , 204 7 4 . 5 3  

1 , 30 1 1 2 1 1 , 422 7 7 . 78 

1 , 562 1 75 1 , 737 8 0 . 68 

1 , 448 1 2 5 1 , 573 8 2 . 82 

1 , 295 1 0 7 1 ,402 85 .47 

1 , 568 1 0 1 1 , 669 8 8 . 8 0  

2 , 08 1  1 5 9 2 , 240 9 2 . 65 

2 , 886 2 1 9  3 , 1 05 9 6 . 5 0  

1 99 1  � 

3 , 2 03 

2 , 5 7 8  

2 , 64 4  

2 , 2 4 6  

2 , 05 9  

1 , 9 9 8  

2 , 07 8  

2 , 437 

2 , 69 2  

3 , 2 2 9  

3 , 9 7 1  

3 ,. 1 9 6  

1 , 6 1 5  

1 , 828 

2 , 1 5 3 

1 , 8 9 9  

1 , 640 

1 , 879 

2 , 4 1 8  

3 , 2 1 8  

$ 2 , 4 4 9  



NPC PIPEUNE SURVEY 

FUTURE MAINTENANCE/REPLACEMENT PROGRAMS 

(Mi l l ions of 1 991 Dollars) 
1 99 1 -2000 200 1 -20 1 0 AYii 

CAPITAl $/MILLIONNEAR FOR 
TRANSMISSION PLANT MAINTENACE/REPLACEMENT $ 1 ,092 $1  ' 1 79 $ 1  ' 1 36 

MILES REPRESENTED IN SURVEY 1 90 ,620 

NUMBER OF COMPANIES RESPONDING 2 7  

TOTAL US TRANSMISSION MILEAGE 280 ,000 

ADJUSTED SURVEY RESULTS $ 1 , 604 $ 1 ,732 $ 1 , 668 



Reference Case 1 
and 

Reference Case 2 

Region 1 New England 

Region 2 New York/New Jersey 

Region 3 Middle Atlantic 
Region 4 South Atlantic 
Region S Midwest 

Region 6 Southwest Central 

Region 7 Central 

Region S North Central 

Region 9 Pacific 

Region 1 0  Northwest 

NOTE: In this appendix, Reference Case I and Reference Case 2 are 
referred to as High and Low Reference Cases, respectively. 



Nati ona l  Petroleum Counci l  -

AVERAGE DAY 1991 

REGION 1 REG ION 2 REGI ON  3 REGION 4 REGION 5 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l 
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  455 1 .00 1420 1 . 00 1 152 1 .00 955 1 . 00 4169 1 .00 
Conmerci a l  272 1 . 00 894 1 . 00 682 1 .00 721 1 . 00 2183 1 .00 
Industria l  F i rm 88 1 . 00 1 56 1 . 00 239 1 .00 638 1 . 00 606 1 .00 
E l ec  Uti l F i rm 28 1 .00 33 1 . 00 26 1 .00 243 1 . 00 141 1 .00 
lnd Interrupt 1 06 1 .00 398 1 . 00 932 1 .00 1m 1 . 00 2666 1 .00 
E l ec  I nterrupt 204 1 . 00 763 1 . 00 91 1 .00 531 1 . 00 96 1 .00 
Fuel 45 1 . 00 146 1 . 00 201 1 .00 278 1 . 00 452 1 .00 

Tota l Demand 1 197 1 . 00 3808 1 . 00 3322 1 . 00 5 1 37 1 .00 10313 1 .00 

SUPPLIES 

Producti on  0 . 00 72 1 . 00 1336 1 .00 1453 1 .00 1 172 1 .00 
Imports 32 . 00 743 . 00 0 . 00 0 . 00 2085 . 00 
Base Load LNG 240 . 00 0 . 00 0 .00 0 . 00 0 . 00 
Storage 0 . 00 0 . 00 0 .00 0 . oo 0 .00 
Peak Shavi ng 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 272 .oo 815 .09 1335 1 .00 1452 1 . 00 3257 .36 

P I PEL INE FLOW IN  

From 1 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2001 .60 0 . 00 58 . 28 0 . 00 0 .00 
From 3 0 . 00 8148 . 61 0 . 00 24 . 00 995 .54 
From 4 0 . 00 0 . 00 4601 1 .00 0 . 00 9905 .74 
From 5 0 . 00 0 . 00 4501 .63 0 . 00 0 . 00 
From 6 0 . 00 0 . 00 0 .00 1 9466 . 80  0 .00 
From 7 0 . 00 0 . 00 0 .00 0 . 00 7252 .50  
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 363 1 .00 
From 9 0 .00 0 . 00 0 .00 0 . 00 0 .00 
From 10 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 

Tota l PL I n  2001 .60 8148 .61 9160 .82 1 9490 .80 19515  .66 

PIPEL INE FLOW OUT 

To 1 0 . 00 2001 . 60  0 . 00 0 . 00 0 . 00 
To 2 0 . 00 0 . 00 8148 .61  0 . 00 0 . 00 
To 3 0 . 00 58 . 28 0 . 00 4601 1 . 00 4501 .63 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 .00 
To 5 0 . 00 0 . 00 995 .54 9905 . 74 0 . 00 
To 6 0 . 00 0 . 00 0 . 00 34 . 1 5  0 .00 
To 7 0 . 00 0 . 00 0 . 00 0 . 00 1 528 .57 
To 8 0 .oo 0 . 00 0 .00  0 . 00 0 .oo 
To 9 0 .oo 0 . 00 0 .00  0 . 00 0 .00 
To 10 0 . 00 0 . 00 0 .00 0 . 00 0 .00 

� 
Tota l PL Out 0 .00 2059 . 59 9167 .60 1 4540 .82 6029 .62 

I nter-Region F l ow  Ana lysi s 

H IGH  REFERENCE CASE 

REGION 6 REGI ON 7 REGION 8 

Cap Ut i l  Cap Uti l cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate 

1 1 61 1 . 00 891 1 . 00 546 1 . 00 
m 1 . 00 580 1 .00 359 1 . 00 

7021 1 . 00 180 1 .00 87 1 . 00 
3198 1 . 00 5 1 .00 3 1 . 00 
1675 1 . 00 644 1 .00 320 1 . 00 
864 1 . 00 72 1 .00 26 1 . 00 

3372 1 . 00 21 0 1 . 00 384 1 . 00 

18062 1 . 00 2582 1 . 00 1 725 1 . 00 

46450 .87 1 949 1 .00 5456 . 74 
370 . oo 0 . 00 1225 . 00 
600 . 00 0 . oo 0 . 00 

0 . 00 0 . 00 0 . 00 
0 .00 0 . •  00 0 . 00 

47419 .85 1 948 1 . 00 6680 .60 

0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

34 . 15 0 .00 0 . 00 
0 . 00 1 528 .57 0 . 00 
0 . 00 9192 .33 984 . 13 

1 60  . 15 0 . 00 360 . 52 
1 084 . 35 1040 .52 0 . 00 

0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 259 . 00 

1278 .32 1 1 760 .38 1603 .20 

0 . 00 0 . 00 0 .00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

1 9466 . 80  0 . 00 0 . 00 
0 . 00 7252 .so 1363 1 . 00 
0 . 00 160 . 1 5  1 084 . 35 

9192 .33 0 . 00 1 040 . 52 
984 . 13 360 .52  0 . 00 

4319  .86 0 . 00 0 . 00 
0 . 00 0 . 00 324 1 .00 

33961 .66 m2 .49 381 1 .68 

REGI ON 9 REGION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate 

1 526 1 .00 226 1 . 00 1 2501 1 . 00 
906 1 .00 201 1 .00 7571 1 . 00 
930 1 .00 50 1 . 00 9994 1 . 00 

96 1 .00 0 . 00 3m 1 . 00 
756 1 .00 379 1 . 00 9646 1 . 00 

1 274 1 .00 37 1 . 00 3956 1 . 00 
285 1 .00 35 1 . 00 5407 1 . 00 

5772 1 .00 928 1 . 00 52850 1 . 00 

1 199 1 .00 9 1 . 00 59095 . 87 
0 . oo 2372 . 61 6827 .2 1  
0 . 00 0 . 00 840 . 00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

1 199 1 .00 2381 .61 66762 . 79  

0 . 00 0 . 00 0 . 00 
0 .00  0 . 00 2059 . 59 
0 .00  0 . 00  9167 . 60  
0 .00  0 . 00 1 4540 . 82 
0 . 00 0 . 00 6029 . 62 

431 9  .86 0 . 00 33961 . 66  
0 . 00 0 . 00 7772 . 49 
0 .00 324 1 . 00  381 1 . 68  
0 .00  0 . 00 0 . 00 

1 258 . 68 0 . 00 1 5 17  . 56 

5577 .82 324 1 . 00 

0 .00 0 . 00  2001 . 60 
0 . 00 0 . 00  8148 . 61 
0 . 00 0 . 00 9160 . 82  
0 . 00 0 . 00 19490 . 80 
0 .00  0 . 00 19515  .66 
0 .00 0 . 00  1278 . 32 
0 . 00 0 . 00  1 1760 . 38 
0 .00 259 . 00 1603 . 20 
0 . 00 1258 . 68  5577 . 82 
0 . 00 0 . 00 324 1 . 00 

0 .00 1 5 17  . 56 



'F Nati onal Pet roleum Counc i l  - I nter·R�ion F low Ana l�sis  

ro 
AVERAGE JANUARY DAY 1991 H I GH REFERENCE CASE 

REGI ON  1 REG ION 2 REGI ON  3 REG ION 4 REGI ON  5 REGI ON 6 REGI ON 7 REG ION 8 REGI ON  9 REGI ON  1 0  TOTAL 

Cap Uti l Cap Ut i l Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Uti l Cap Uti l Cap Ut i l  Cap Ut i l  
!:!!!£fg Rate MMcfd Rate !:!!!£fg Rate !!M£f£! Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  913 1 .00 2888 1 . 00 241 4  1 .00 2 148 1 . 00 9145 1 .00 2657 1 . 00 2054 1 .00 1 058 1 . 00 2572 1 .00 417  1 . 00 26267 1 . 00 
C011111ercia l  483 1 .00 1 595 1 . 00 1 299 1 .00 1331 1 . 00 4662 1 .00 1380 1 . 00 1 101 1 . 00 683 1 .00 1 177 1 .00 335 1 . 00 1 4046 1 . 00 
Industrial  F i rm 1 1 9  1 .00 225 1 . 00 439 1 .00 847 1 . 00 1 056 1 .00 6650 1 . 00 250 1 .00 99 1 . 00 922 1 .00 61 1 . 00 1 0666 1 . 00 
E l ec Uti l F i rm  0 . 00 3 1 . 00 5 1 .00 221 1 . 00 8 1 .00 2139 1 . 00 5 1 .00 3 1 . 00 73 1 .00 0 . 00 2456 1 . 00 
I nd I nterrupt 58 1 .00 258 1 . 00 897 1 .00 1388 1 . 00 261 4  1 .00 1486 1 . 00 592 1 .00 287 1 . 00 697 1 .00 339 1 . 00 8615 1 . 00 
E l ec I nterrupt 2 1 .00 98 1 . 00 1 1  1 .00 202 1 . 00 81 1 .00 5 16  1 . 00 27 1 .00 56 1 . 00 837 1 .00 0 . 00 1830 1 . 00 
Fuel 69 1 .00 2 1 1  1 . 00 340 1 .00 347 1 . 00 933 1 . 00 3533 1 . 00 358 1 .00 489 1 . 00 304 1 .00 47 1 . 00 6630 1 . 00 

Tota l Demand 1642 1 .00 5277 1 . 00 5405 1 .00 6484 1 . 00 18499 1 .00 1 8360 1 . 00 4387 1 .00 2674 1 . 00 6581 1 .00 1 199 1 . 00 705 1 2  1 . 00 

SUPPLI ES 

Production 0 . 00 71 1 . 00 1 302 1 .00 1417  1 . 00 1 143 1 .00 45288 1 . 00 1900 1 .00 5319 1 . 00 1 169 1 .00 9 1 . 00 57618 1 . 00 
Imports 32 1 .00 743 1 . 00 0 .oo 0 . 00 2085 1 .00 370 1 . 00 0 .00 1225 . 50 0 . 00 2372 1 . 00 6827 .91 
Base Load LNG 240 1 .00 0 . 00 0 . 00 0 . 00 0 . 00 600 1 . 00 0 .00 0 . 00 0 .00 0 . 00 840 1 . 00 
Storage 0 .00 537 1 . 00 5583 .75 1300 . 00 7185 . 1 5  4445 . 00 1 789 .oo 683 . 00 1 457 .00 1 78  . 00 231 57 . 25 
Peak Shavi ng 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 272 1 . 00 1350 1 . 00 6885 .80 2716 . 52 1 0413 .42 50703 . 91 3689 . 52  7227 . 82  2626 .45 2559 . 93  88442 . 80 

P I PEL INE FLOW I N  

From 1 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .oo 0 . oo 0 . 00 
From 2 2001 .68 0 . 00 58 . 28 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 2059 . 67 
From 3 0 .00 8148 . 65 0 . 00 24 . 00 995 .54 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9167 . 64  
From 4 0 . 00 0 . oo 4601 .67 0 . 00 9905 .86 34 . 1 5 0 . 00 0 . 00 0 .00 0 . 00 14540 . 80 
From 5 0 .00 0 . 00 4501 . 59 0 . 00 0 .00 0 . 00 1 528 .57  0 . 00 0 .00 0 . 00 6029 . 59 
From 6 0 .00 0 . 00 0 . 00 19466 .86 0 .00 0 . 00 9192 .87 984 . 13 4319 .96 0 . 00 33961 . 85 
From 7 0 .00 0 . oo 0 .00 0 . 00 7252 1 .00 1 60 . 15 0 .00 360 . 52 0 . 00 0 . 00 7772 .96 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1363 1 .00 1 084 1 . 00 1040 1 .00 0 . 00 0 .00 324 . 26 381 1 .94 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 .oo 0 . 00 0 .oo 259 . 00 1 258 1 .00 0 . 00 15 17  .83 

Total PL I n  2001 .68 8148 . 65 9160 . 63 1 9490 . 86  195 1 5  .91 1 278 . 87 1 1 760 . 85 1603 . 20 5577 .97 324 . 26 

PI PE L I NE FLOW OUT 

To 1 0 .00 2001 . 68  0 . 00 0 . 00 0 .00 0 . oo 0 . 00 0 . 00 0 .00 0 . 00 2001 . 68  
To 2 0 . 00 0 . 00 8148 .65 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 8148 . 65 
To 3 0 . 00 58 . 28 0 . 00 4601 . 67 4501 . 59 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9160 .63 
To 4 0 .00 0 . 00 24 . 00 0 . 00 0 .00 19466 .86 0 .00 0 . 00 0 .00 0 . 00 19490 . 86  
To 5 0 . 00 0 . 00 995 . 54 9905 . 86  0 . 00 0 . 00 7252 1 .00 1363 1 . 00 0 .00 0 . oo 19515  .91 
To 6 0 .00 0 . 00 0 .00 34 . 15 0 .00 0 . oo 160 . 1 5  1084 1 .00 0 . 00 0 . oo 1 278 . 87 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1 528 .57 9192 . 87 0 . 00 1040 1 . 00 0 . 00 0 . 00 1 1760 . 85 
To 8 0 .00 0 . oo 0 . 00 0 . 00 0 .00 984 . 13 360 .52  0 . 00 0 . 00 259 . 00 1603 . 20 
To 9 0 .00 0 . 00 0 .oo 0 . 00 0 . 00 4319 .96 0 .00 0 . 00  0 .oo 1 258 1 . 00 5577 . 97 
To 1 0  0 .00 0 . 00 0 .00 0 . 00  0 . 00 0 . 00 0 .00 324 . 26  0 .00 0 . 00  324 . 26  
Tota l P L  Out 0 . 00 2059 . 67 9167 . 64  1 4540 . 80  6029 . 59 33961 . 85 7772 .96 381 1 . 94  0 .00 1 5 1 7  . 83  



Nati ona l Pet roleum Counci l - I nter-Region F l ow Ana l�s i s  

PEAK DAY 1 99 1  H I GH RE FERENCE CASE 

REGION 1 REG ION 2 REG ION 3 REGION 4 REG ION 5 REG ION 6 REGION 7 REGION 8 REGI ON  9 REG ION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
� Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate � Rate 

� 
Resident i a l  1 726 1 .00 4794 1 . 00 4346 1 . 00 4489 1 . 00 16827 1 . 00- 6218 1 . 00 3718 1 . 00 21 17  1 . 00 5634 1 .00 1 077 1 . 00 50943 1 . 00 
COI!IIlerci a l  893 1 .00 2552 1 . 00 2274 1 . 00 2636 1 . 00 8391 1 .00 2677 1 . 00 1816 1 .00 1352 1 . 00 1919 1 .00 822 1 . 00 25331 1 . 00 
I ndustri a l  F i rm 161 . 1 1  3 18  1 . 00 698 1 .00 1298 1 . 00 1667 1 .00 7966 1 . 00 364 1 .00 131  1 . 00 1 072 1 .00 94 1 . 00 1 3768 .99 
E l ec Uti l F i rm  0 . 00 3 1 . 00 5 1 .00 221 1 . 00 8 1 .00 2139 1 . 00 5 1 .00 3 1 . 00 73 1 .00 0 . 00 2456 1 . 00 
I nd I nterrupt 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec I nterrupt 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
Fuel 1 1 2  1 . 00 · 346 1 . 00 667 1-.00 531 1 . 00 1 588 1 .00 4326 1 . 00 567 1 .00 826 1 . 00 541 1 .00 73 1 . 00 9577 1 . 00 

Tota l Demand 2891 .95 801 2  1 . 00 7989 1 .00 91 74 1 . 00 28480 1 .00 23325 1 . 00 6470 1 .00 4428 1 . 00 9238 1 . 00 2065 1 . 00 1 02078 1 . 00 

SUPPLIES 

Product ion 0 .00 71 1 . 00 1 302 1 .00 14 17  1 . 00 1 143 1 .00 43431 1 . 00 1871 1 .00 5319 1 . 00 1 169 1 .00 9 1 . 00 55731 1 . 00 
I mports 32 1 .00 743 1 . 00 0 .00 0 . 00 2085 1 .00 370 1 . 00 0 .00 1225 1 . 00 0 . 00 2372 1 . 00 6827 1 . 00 
Base Load LNG 280 1 . 00 0 . 00 0 .00 0 . 00 0 . 00 700 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 980 1 . 00 
Storage 0 . 00 1 008 1 . 00 1 1 269 1 . 00 3395 .61 1 7792 1 . 00 1 0058 . 00 2713 .36 1870 . 00 5 1 00 .87 450 .80 53655 • 71 
Peak Shavi ng 1827 .24 1680 . 03 2005 . 00 2675 . 00 2783 .00 67 . 00 861 . 00 33 . 00 167 . 00 601 . 00 1 2699 . 04 

Tota l Supply 2139 .35 3501 . 54 14576 .86 7486 . 47 23803 .88 54625 .81 5444 .52  8447 . 77  6436 .87 3432 .80 1 29892 . 78  

P I PEL INE FLOW I N  

F rom 1 0 . 00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2001 1 .00 0 . oo 58 . 1 7  0 . 00 0 .00 0 . oo 0 .00 0 . 00 0 .00 0 . 00 2059 . 98 
From 3 0 . 00 8148 1 . 00 0 .00 24 . 00 995 .36 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9167 . 93 
F rom 4 0 . 00 0 . 00 4601 .46 0 . 00 9905 .41  34 . 09 0 . 00 0 . 00 0 .00 0 . 00 1 4540 . 42 
F rom 5 0 .00 0 . 00 4501 .40 0 . 00 0 . 00 0 . 00 1 528 .38 0 . 00 0 . 00 0 . 00 6029 . 39 
From 6 0 . 00 0 . 00 0 . 00 1 9466 .61  0 . 00 0 . 00 9192 .74 984 . 09  4319 .65 0 . 00 33961 . 63  
From 7 0 . 00 0 . 00 0 . 00 0 . 00 7252 .56 1 60 . 1 0 0 .00 360 .35 0 .00 0 . 00 7772 . 54 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1363 1 .00 1 084 .31  1 040 .45 0 . 00 0 . 00 324 . 49 381 1 .61 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
F rom 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1 258 .67 0 . 00 1 5 17  . 55 

Tota l PL I n  2001 1 . 00 81 48 1 . 00 9160 .43 1 9490 .61  195 1 5  .so 1278 . 28 1 1 760 .67 1603 . 13 5577 .66 324 .49 

P I PEL INE FLOW OUT 

To 1 0 . 00 2001 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2001 1 . 00 
To 2 0 .00 0 . 00 8148 1 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8148 1 . 00 
To 3 0 .00 58 . 17 0 . 00 4601 . 46 4501 .40 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9160 . 43 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 .00 1 9466 . 61 0 .00 0 . 00 0 . 00 0 . 00 1 9490 . 61 
To 5 0 .00 0 . 00 995 .36 9905 .41  0 . 00 0 . 00 7252 . 56 1363 1 . 00 0 . 00 0 . 00 1 95 15 . so 
To 6 0 .00 0 . 00 0 . 00 34 . 09  0 .00 0 . 00 160 . 1 0  1 084 .31  0 . 00 0 . 00 1 278 . 28 
To 7 0 . 00 0 . 00 0 . 00 0 . 00 1 528 .38 91 92 . 74 0 .00 1 040 . 45 0 .00 0 . 00 1 1 760 . 67 
To 8 0 .00 0 . 00 0 . 00 0 . oo 0 .00 984 . 09  360 .35 0 . 00 0 . 00 259 . 00 1603 . 13 
To 9 0 .00 0 . 00 0 . 00 0 . oo 0 .00 4319  . 65 0 . 00 0 . 00 0 . 00 1258 . 67 5577 . 66  

71 To 1 0  0 .00 0 . 00 0 . 00 0 . oo 0 .00 0 . 00 0 . 00 324 .49 0 . 00 0 . 00 324 . 49 

"" Tota l PL Out 0 .00 2059 . 98  9167 .93 1 4540 . 42 6029 .39 33961 . 63  m2 .54 381 1  .61 0 . 00 1 5 17  . 55 



71 Nati onal Petroleum Counci l - I nter-Region F l ow Ana l�si s 

� 
AVERAGE DAY 1995 H I GH REFERENCE CASE 

REGI ON  1 REGION 2 REG ION 3 REGION 4 REGION 5 REGION 6. REGI ON  7 REG ION 8 REGI ON  9 REGI ON 1 0  TOTAL 

Cap Uti l Csp Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  !!!£f.!! Rate !!!!£fs! Rate MMcfd Rate MMcfd Rate MMcfd Rate !!ME.f9 Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

� 
Resident i a l  546 1 . 00 1557 1 . 00 1 239 1 .00 1 003 1 . 00 4308 1 .00 1 1 46 1 . 00 882 1 .00 554 1 . 00 1 548 1 .00 226 1 . 00 13009 1 . 00 
Conmercial  273 1 .00 904 1 . 00 686 1 . 00 768 1 . 00 2209 1 . 00 817 1 . 00 573 1 .00 360 1 . 00 857 1 .00 205 1 . 00 7652 1 . 00 
I ndustria l  F i rm 144 1 .00 290 1 . 00 458 1 .00 713 1 . 00 684 1 .00 71 74 1 . 00 194 1 .00 1 28 1 . 00 1 226 1 .00 80 1 . 00 1 1089 1 . 00 
E l ec  Uti l F i rm  96 1 .00 48 1 . 00 45 1 .00 231 1 . 00 149 1 .00 3 173 1 . 00 16  1 .00 16  1 . 00 109 1 .00 0 . 00 3883 1 . 00 lnd I nterr\4)t 101  1 .00 367 1 . 00 902 1 .00 1822 1 . 00 271 8 1 .00 1713 1 . 00 670 1 .00 349 1 . 00 740 1 .00 372 1 . 00 9754 1 . 00 
E l ec I nterrupt 208 1 . 00 806 1 . 00 1 1 4  1 .00 404 1 . 00 178 1 .00 859 1 . 00 90 1 .00 . 1 04 1 . 00 1 463 1 .00 45 1 . 00 4271 1 . 00 
Fuel 52 1 . 00 1 56 1 . 00 210  1 .00 387 1 . 00 1 985 1 .00 3769 1 . 00 208 1 .00 5 1 1  1 . 00 307 1 .00 36 1 . 00 7621 1 . 00 

Tota l Demand 1419 1 . 00 41 27 1 . 00 3654 1 . 00 5328 1 . 00 1 2231 1 .00 1 8651  1 . 00 2633 1 .00 2021 1 . 00 6250 1 .00 964 1 . 00 57282 1 . 00 

SUPPLI ES 

Production 0 .00 65 1 . 00 1 20 1  1 .00 2962 1 . 00 1 159 1 .00 39272 1 . 00 1 833 1 .00 71 53 . 91 1 243 1 . 00 1 0  1 . 00 54896 . 99  
Irr.,arts 32 1 .00 1341 1 . 00 0 .00 0 . 00 2567 .06 370 . 00 0 .00 1780 . 00 0 .00 3026 .49 91 16 . 33 
Base Load LNG 315 .00 0 . 00 0 .00 0 . 00 0 .00 600 . 00 0 .00 0 . 00 0 .00 0 . oo 915  . 00 
Storage 0 .00 0 . 00 0 . 00 0 . 00 0 .oo 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 . 00 
Peak Shaving 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 

Tota l Supply 347 .09 1405 1 .00 1 200 1 . 00 2962 1 . 00 3725 .35 40242 . 98 1832 1 .00 8933 . 73  1 242 1 .00 3035 . 49 64927 .88 

P I PE L I NE FLOU IN 

From 1 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2344 . 59 0 . 00 183 . 27 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2527 . 57 
From 3 0 .00 8541 . 49 0 .00 24 . 00 995 .54 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9560 .49 
From 4 0 .00 0 . 00 4601 .95 0 . 00 1 001 7 .84 34 . 15 0 .00 0 . 00 0 .00 0 . 00 1 4652 . 87 
From 5 0 .00 0 . 00 4661 .59 0 . 00 0 . 00 0 . 00 1841 .57 0 . oo 0 .00 0 . 00 6502 . 58 
From 6 0 .00 0 . 00 0 . oo 19566 . 77  0 .00 0 . 00 9192 .33 984 . 13 5065 .68 , o  . 00 34807 .62 
From 7 0 .00 0 . 00 0 .00 0 . 00 7273 .57 1 60 . 15 0 .00 360 . 52 0 .00 0 . 00 7793 . 55 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 .00 0 . 00 700 1 .00 324 1 .00 4824 1 . 00 
From 9 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 258 .68 0 . 00 1 5 1 7  . 56 

Tota l PL I n  2344 .59 8541 . 49 9445 .76 1 9590 . 77  19961 .74 1278 . 87 1 2073 .42 1603 . 20 7023 .71 324 1 . 00 

P IPELI NE FLOW OUT 

To 1 0 .00 2344 . 59 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2344 . 59 
To 2 0 .00 0 . 00 8541 .49 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8541 .49 
To 3 0 .00 183 . 27 0 .00 4601 . 95 4661 .59 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 . 76 
To 4 0 .00 0 . 00 24 .oo 0 . 00 0 .00 1 9566 . 77  0 .00 0 . 00 0 .00 0 . 00 1 9590 . 77  
To 5 0 .00 0 . 00 995 . 54 1 00 1 7  . 84  0 .00 0 . 00 7273 .57 1676 1 . 00 0 .00 0 . 00 1 9961 . 74 
To 6 0 .00 0 . 00 0 . 00 34 . 15 0 .00 0 . 00 160 . 1 5  1 084 1 . 00 0 .00 0 . oo 1 278 .87 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841 .57 9192 .33 0 .00 1 040 1 . 00 0 .00 0 . 00 1 2073 .42 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 13 360 .52 0 . 00 0 .00 259 . 00 1603 . 20 
To 9 0 .00 0 . 00 0 .00 0 . 00 0 . 00 5065 .68 0 .00 700 1 . 00 0 .oo 1258 .68 7023 . 71 
To 1 0  0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . oo 0 .00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 

Tota l PL Out 0 .00 2527 . 57 9560 .49 14652 . 87 6502 .58 34807 . 62  7793 .55 4824 1 . 00 0 .oo 15 17  . 56 



Nat i onal  Pet roleum Counci l - I nter·R�i on F l ow Ana l�s i s -

AVERAGE JANUARY DAY 1995 H I GH REFERENCE CASE 

REGIDN 1 REG ION 2 REGI DN 3 REGION 4 REGIDN 5 REGION 6 REG IDN 7 REGION 8 REGIDN 9 REGIDN 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap . Ut i l  
� Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

� 
Resident i a l  1 096 1 . 00 3165 1 . 00 2596 1 .00 2256 1 . 00 9451 1 . 00 2623 1 . 00 2033 1 .00 1 074 1 . 00 261 1 1 .00 416  1 . 00 27321 1 . 00 
Comnercia l  485 1 .00 1613 1 . 00 1 307 1 . 00 1418  1 . 00 4716 1 .00 1 459 1 . 00 1 087 1 . 00 685 1 . 00 1 1 1 4  1 .00 342 1 . 00 1 4227 1 . DO 
I ndustria l  F i nn 1 83 1 .00 406 1 . DD 668 1 .DO 971 1 . DD 1 187 1 .0D 7236 1 . DD 288 1 . 0D 1 60 1 . DD 131D  1 .00 98 1 . DO 1 2506 1 . DO 
E l ec  Uti l F i nn 1 73  1 .00 86 1 . DD 83 1 .DO 277 1 . DO 278 1 .00 2141 1 . DO 22 1 . 0D 16 1 . DD 8D 1 .0D 0 . DO 3156 1 . DO 
Ind Interrupt 55 1 . 00 268 1 . DD 820 1 . DO 1483 1 . 0D 2749 1 .00 1619 1 . DO 663 1 . 0D 351 1 . DD 71 D 1 .0D 347 1 . DO 9063 1 . DO 
E l ec  I nterrupt 2 1 .0D 1 06 1 . DD 1 5  1 .DO 1 70 1 . 00 152  1 .00 5 17  1 . 00 34 1 . 00 242 1 . 00 940 1 .00 0 . DO 2177 1 . DO 
Fuel 84 1 .00 226 1 . 00 349 1 .00 470 1 . 00 2471 1 .00 3891 1 . 00 352 1 . 00 638 1 . 00 319 1 .00 48 1 . DO 8848 1 . 00 

Tota l Demand 2077 1 .00 5869 1 . 00 5838 1 .00 7045 1 . 00 21 003 1 .00 1 9486 1 . 00 4479 1 . 00 3166 1 . 00 7083 1 .00 1 250 1 . DO mo1 1 . DO 

SUPPL I ES 

Product i on  0 . 00 63 1 . 00 1 171 1 .00 2888 1 . 00 1 130 1 .00 38291 1 . 00 1 787 1 . 00 6974 1 . 00 1212  1 .00 9 1 . 00 53524 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 .00 0 . 00 2567 1 .00 370 1 . 00 0 . 00 1780 . 26  0 .00 3026 . 80 91 16 . 79  
Base Load LNG 3 1 5  1 .00 0 . 00 0 .00 0 . 00 0 . 00 600 1 . 00 0 . 00 0 . 00 0 .00 0 . 00 915 1 . 00 
Storage 0 . 00 537 1 . 00 5583 .90 1300 . 91 7185 1 .00 4445 . 00 1 789 .71 683 . 00 1457 .32 1 78  . 00 231 57 . 68  
Peak Shaving 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 347 1 . 00 1941 1 . 00 6753 .92 4188 . 97 1 0881 1 .00 43705 .90 3575 .86 9437 . 79  2668 -.63 3213 .75 86712 . 89 

P I PEL INE FLOW I N  

From 1 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2344 . 74 0 . 00 183 . 27 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 2527 . 70 
From 3 0 . 00 8541 . 67 0 . 00 24 . 00 995 .54 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9560 . 65 
From 4 0 .00 0 . 00 4601 .67 0 . 00 10017 .82 34 . 15 0 . 00 0 . 00 0 .00 0 . 00 1 4652 . 77  
From 5 0 .00 0 . 00 4661 .59 0 . 00 0 .00 0 . 00 1 84 1  .57 0 . 00 0 .00 0 . 00 6502 . 58 
From 6 0 . 00 0 . 00 0 . 00 19566 . 73  0 .00 0 . 00 9192 .33 984 . 13 5065 .68 0 . 00 34807 . 60 
From 7 0 .00 0 . 00 0 . 00 0 . 00 n73 .48 1 60 . 1 5  0 . 00 360 . 52 0 .00 0 . 00 77'13 . 48 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 .00 0 . 00 700 1 .00 324 . 26  4824 . 95  
From 9 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . DO 
From 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 259 . 00 1 258 1 .00 0 . 00 15 17  . 83  

Tota l P L  I n  2344 . 74 8541 . 67 9445 .62 19590 . 73  19961 .70 1278 . 87 1 2073 .42 1603 . 20 7023 . 77 324 . 26 

P I PEL INE FLOW OUT 

To 1 0 .00 2344 . 74 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 2344 . 74 
To 2 0 . 00 0 . 00 8541 .67 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . •  00 0 . 00 8541 . 67 
To 3 0 • 00 183 . 27 0 .00 4601 . . 67 4661 .59 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9445 . 62 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 .00 19566 .73 0 . 00 0 . 00 0 . oo 0 . 00 1 9590 . 73  
To 5 0 .00 0 . 00 995 .54 1 0017 . 82 0 .00 0 . 00 n73 . 48 1676 1 . 00 0 .00 0 . 00 1 9961 . 70  
To 6 0 .00 0 . 00 0 . 00 34 . 15 0 .00 0 . 00 160 . 1 5  1 084 1 . 00 0 .00 0 . 00 1278 . 87 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841  .57 9192 .33 0 . 00 1040 1 . 00 0 .00 0 . 00 1 2073 . 42 
To 8 0 .00 0 . 00 0 .00 0 . 00 0 . 00 984 . 13 360 .52 0 . 00 0 .00 259 . 00 1603 . 20 
To 9 0 .00 0 . 00 0 .00 0 . 00 0 . 00 5065 .68 0 .00 700 1 . 00 0 . 00 1 258 1 . 00 7023 . 77  

7l To 1 0  0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 324 . 26 0 .00 0 . 00 324 . 26 

Ol Tota l PL OUt 0 . 00 2527 . 70  9560 .65 14652 . 77  6502 .58 34807 .60 7793 .48 4824 . 95  0 .00 1 5 1 7  . 83 



7J Nat i ona l Pet ro leum Counc i l  - I nter-Region F l ow Ana l�s i s  

o:> PEAK DAY 1 995 H I GH RE FERENCE CASE 

REGI ON  1 REG ION 2 REGI ON  3 REG ION 4 REGI ON 5 REG ION 6 REGION 7 . REG ION 8 REGION 9 REG ION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MM£fl! Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

Q5MA!lQ. 
Resident i a l  1 808 1 .00 5507 1 . 00 5 14 1  1 -00 5234 1 . 00 18807 1 .00 6531 1 . 00 3965 1 .00 2203 1 . 00 6056 1 .00 1 240 1 . 00 56492 1 . 00 
Conmerci a l  897 1 -00 2581 1 . 00 2287 1 .00 2808 1 . 00 8489 1 .00 2830 1 . 00 1 794 1 .00 1357 1 . 00 1816 1 .00 838 1 . 00 25698 1 . 00 
I ndustria l  F i rm 223 1 .00 502 1 . 00 906 1 .00 1452 1 . 00 1 828 1 .00 8671 1 . 00 4 17  1 .00 200 1 . 00 1464 1 .00 1 34 1 . 00 1 5796 1 . 00 
E l ec Uti l F i rm  0 .00 3 1 . 00 5 1 .00 1 84  1 . 00 1 3  1 .00 2141 1 . 00 8 1 . 00 16  1 . 00 80 1 .00 0 . 00 2450 1 . 00 
I nd I nterrupt 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec I nterrupt 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 . 00 
Fuel 136 1 .00 371 1 . 00 675 1 .00 715 1 . 00 4190 1 .00 4765 1 . 00 560 1 . 00 1 1 09 1 . 00 569 1 .00 74 1 . 00 13165 1 . 00 

Tota l Demand 3064 1 .00 8964 1 . 00 9014 1 .00 1 0393 1 . 00 33328 1 .00 24938 1 . 00 6743 1 .00 4885 1 . 00 9985 1 . 00 2285 1 . 00 1 13603 1 . 00 

SUPPLI ES 

Product i on  0 . 00 63 1 . 00 1 171 1 .00 2888 1 . 00 1 130 1 .00 36720 1 . 00 1 759 1 . 00 6974 1 . 00 1 2 12  1 .00 9 1 . 00 5 1925 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2567 1 . 00 370 1 . 00 0 . 00 1780 1 . 00 0 .00 3026 1 . 00 91 16 1 . 00 
Base Load LNG 360 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 700 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 1 060 1 . 00 
Storage 0 . 00 1 008 1 . 00 1 1 269 1 .00 3395 1 . 00 17792 1 .00 1 0058 .95 2713 1 .00 1870 . 00 5 1 00 1 .00 450 . 00 53655 .95 
Peak Shavi ng 1 827 . 24 1680 . 17 2005 . 00 2675 . 00 2783 .00 67 . 00 861 . 00 33 . 00 167 .00 601 . 00 1 2699 . 06 

Total  Supply 2219 .37 4092 .66 14444 .86 8958 . 70 24271 .89 47914 .99 5333 .84 1 0657 . 82 6478 .97 4086 . 74 1 28455 .88 

PI PEL INE FLOW I N  

From 1 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2344 .96 0 . 00 183 . 1 8  0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 2527 .90 
From 3 0 .00 8541 1 . 00 0 . 00 24 . 00 995 .36 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9560 .93 
From 4 0 .00 0 . 00 4601 .78 0 . 00 1 001 7 . 5 1  34 .09 0 .00 0 . 00 0 .00 0 . 00 1 4652 . 59 
From 5 0 . 00 0 . 00 4661 .40 0 . 00 0 .oo 0 . 00 1 84 1  .38 0 . 00 0 .00 0 . 00 6502 . •  39 
From 6 0 .00 0 . 00 0 . 00 1 9566 . 65 0 .00 0 . 00 9192 . 86  984 . 09 5065 .46 0 . 00 34807 .67 
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 1 .00 1 60 . 1 0  0 .00 360 .35 0 .00 0 . 00 7793 .95 
From 8 0 . 00 0 . 00 0 .00 0 . 00 1 676 1 .00 1 084 . 71 1 040 1 .00 0 . 00 700 . 77  324 . 18 4824 .85 
From 9 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 · o  . 00 0 . 00 
From 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 258 .64 0 . 00 15 17  . 53 

Tota l PL I n  2344 .96 8541 1 . 00 9445 . 58 1 9590 . 65 19961 . 72 1 278 .62 1 2073 .80 1603 . 13 7023 .52  324 . 18 

P I PE L I NE FLOW OUT 

To 1 0 .00 2344 . 96  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 2344 .96 
To 2 0 . 00 0 . 00 8541 1 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8541 1 . 00 
To 3 0 .00 1 83  . 18 0 .00 4601 . 78  4661 .40 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 . 58 
To 4 0 . 00 0 . 00 24 .00 0 . 00 0 .00 1 9566 .65 0 .00 0 . 00 0 .00 0 . oo 1 9590 .65 
To 5 0 . 00 0 . 00 995 .36 1 00 17  . 5 1  0 .00 0 . 00 7273 1 .00 1 676 1 . 00 0 .00 0 . 00 19961 . 72  
To 6 0 . 00 0 . 00 0 . 00 34 . 09  0 . 00 0 . 00 160 . 1 0  1 084 • 71 0 .00 0 . 00 1 278 .62 
To 7 0 . 00 0 . 00 0 .oo· 0 . 00 1841  .38 9192 .86 0 .00 1 040 1 . 00 0 .00 0 . 00 1 2073 .80 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 09  360 .35 0 . 00 0 .00 259 . 00 1603 . 13 
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 5065 .46 0 .00 700 . 77  0 .oo 1 258 . 64  7023 . 52 
To 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 324 . 18 0 . 00 0 . 00 324 . 18 

Tota l PL Out 0 . 00 2527 . 90  9560 .93 1 4652 . 59 6502 .39 34807 . 67 7793 . 95 4824 . 85 0 .00 1 5 1 7  . 53 



Nat i ona l Petroleum Counci l - l nter-R�ion F l ow Ana l�s i s  

AVERAGE DAY 2000 H I GH REFERENCE CASE 

REGION 1 REG ION 2 REG ION 3 REG ION 4 REGI ON 5 REG ION 6 REGI ON 7 REG ION 8 REGI ON 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resi dent i a l  588 1 . 00 1556 1 . 00 1 209 1 . 00 969 1 . 00 4280 1 . 00 1 1 1 0 1 . 00 877 1 . 00 566 1 . 00 1 566 1 . 00 221 1 . 00 1 2940 1 . 00 
Conmerci a l  293 1 . 00 896 1 . 00 694 1 .00 846 1 . 00 2263 1 .00 827 1 . 00 580 1 . 00 363 1 . 00 907 1 .00 1 95 1 . 00 7863 1 . 00 
I ndustri a l  F i rm 1 73  1 .00 341 1 . 00 543 1 . 00 729 1 . 00 678 1 . 00 7235 1 . 00 197 1 . 00 160 1 . 00 1317 1 .00 1 04 1 . 00 1 1474 1 . 00 
E l ec Uti l F i rm 1 06 1 . 00 69 1 . 00 136 1 . 00 654 1 . 00 1 22 1 . 00 3777 1 . 00 59 1 . 00 351 1 . 00 168 1 .00 0 . 00 5442 1 . 00 
l nd  I nterrupt 88 1 .00 314 1 . 00 779 1 .00 1753 1 . 00 255 1 1 .00 1710 1 . 00 670 1 .00 380 1 . 00 835 1 .00 372 1 . 00 9453 1 . 00 
E l ec I nterrupt 245 1 . 00 689 1 . 00 162 1 .00 4 10  1 . 00 271 1 .00 987 1 . 00 1 1 7  1 .00 1 04 1 . 00 1 798 1 .00 56 1 . 00 4838 1 . 00 
Fuel 58 1 .00 1 54 1 . 00 224 1 . 00 455 1 . 00 2040 1 .00 3855 1 . 00 196 1 . 00 646 1 . 00 371 1 .00 38 1 . 00 8035 1 . 00 

Tota l Demand 1 55 1  1 .00 4018 1 . 00 3746 1 .00 581 5  1 . 00 1 2206 1 .00 1 9500 1 . 00 2694 1 . 00 2569 1 . 00 6961 1 .00 985 1 . 00 60049 1 . 00 

SUPPL IES 

Product ion 0 . 00 74 1 . 00 1361 1 . 00 3891 1 . 00 14 15  1 .00 37689 1 . 00 1635 1 .00 8298 . 87 1 757 1 .00 13 1 . 00 56131 .98 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2567 .95 370 . 00 0 . 00 2478 . 00 0 .00 3 157 .39 9945 . 5 1  
Base Load LNG 3 1 5  . 00 0 . 00 0 . 00 0 . 00 0 . 00 600 . 00 0 . 00 0 . 00 0 .00 0 . 00 915 . oo 
Storage 0 . 00 0 . oo 0 .00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . oo 
Peak Shavi ng 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . oo 

Tota l Supply 347 .09 1414 1 . 00 1 360 1 . 00 3891 1 . 00 3981 .97 38658 .97 1634 1 . 00 1 0776 . 67 1 756 1 .00 3 170 .39 66991 . 90 

P I PEL I NE FLOW I N  

From 1 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2344 .65 0 . 00 183 . 18 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 2527 . 61 
From 3 0 . 00 8541 . 49 0 . 00 24 . 00 995 .36 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9560 . 47 
From 4 0 .00 0 . 00 4601 1 .00 0 . 00 1001 7 .67 34 . 09  0 . 00 0 . 00 0 .00 0 . 00 1 4652 . 77 
From 5 0 .00 0 . 00 4661 .49 0 . 00 0 . 00 0 . 00 1841 .38 0 . 00 0 .00 0 . 00 6502 . 46 
From 6 0 .00 0 . 00 0 . 00 1 9566 . 68  0 .00 0 . 00 9192 . 22 984 . 09  5065 . 77  0 . 00 34807 . 55 
From 7 0 . 00 0 . 00 0 .00 0 . 00 7273 .35 1 60 . 10 0 . 00 360 . 35 0 .00 0 . 00 7793 . 35 
From 8 0 .00 0 . 00 0 .00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 .00 0 . 00 700 1 .00 324 1 . 00 4824 1 . 00 
From 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . oo 
From 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 258 .46 0 . 00 15 17  .38 

Tota l PL I n  2344 .65 8541 .49 9445 .73 19590 . 68  19961 .57 1278 . 86  12073 .31 1603 . 13 7023 .74 324 1 . 00 

P I PEL I NE FLOW OUT 

To 1 0 .00 2344 . 65 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 2344 . 65 
To 2 0 .00 0 . 00 8541 .49 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8541 .49 

To 3 0 .00 183 . 18 0 . 00 4601 1 . 00 4661 .49 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9445 . 73  

To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 .00 1 9566 .68 0 .00 0 . 00 0 .00 0 . 00 19590 .68 

To 5 0 . 00 0 . 00 995 .36 1 0017  . 67 0 .00 0 . 00 7273 .35 1676 1 . 00 0 .00 0 . 00 1 9961 . 57 

To 6 0 .00 0 . 00 0 . 00 34 . 09  0 . 00 0 . 00 160 . 1 0  1 084 1 . 00 0 .00 0 . 00 1278 .86 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841  .38 9192 . 22 0 .00 1040 1 . 00 0 .00 0 . 00 1 2073 .31  
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 09 360 .35 0 . 00 0 .00 259 . 00 1603 .

·
13  

To 9 0 .00 0 . oo 0 .00 0 . 00 0 .00 5065 . 77  0 .00 700 1 . 00 0 .00 1 258 .46 7023 . 74 

7J To 1 0  0 . 00 0 . oo 0 . 00 0 . 00 0 .00 0 . oo 0 .00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 

...a Tota l PL Out 0 .00 2527 .61 9560 .47 1 4652 . 77  6502 .46 34807 .55 7793 .35 4824 1 . 00 0 .00 1 5 1 7  . 38 



71 Nat i onal Pet ro leum Counc i l  - l nter-R�ion F l ow Ana l�s i s  

00 
AVERAGE JANUARY DAY 2DOO H I GH RE FERENCE CASE 

REG I ON 1 REG ION 2 REGION 3 REG ION 4 REGI ON 5 REG ION 6 REGI ON 7 REGION 8 REGI ON 9 REGION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate M!!!£fQ Rate M!!!£fQ Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resi dent i a l  1 181  1 . 00 3163 1 . 00 2533 1 .00 21 78 1 . 00 9389 1 .00 2539 1 . 00 2022 1 .00 1097 1 . 00 2640 1 .00 408 1 . 00 271 49 1 . 00 
Conmerc i a l  520 1 .00 1600 1 . 00 1 322 1 . 00 1 562 1 . 00 4833 1 .00 1476 1 . 00 1 10 1  1 . 00 691 1 . 00 1 1 79 1 .00 325 1 . 00 1 4606 1 . 00 
I ndustr ia l  F i rm 216  1 .00 455 1 . 00 750 1 .00 985 1 . 00 1 156 1 .00 7310 1 . 00 291 1 . 00 198 1 . 00 1399 1 .00 1 27 1 . 00 1 2885 1 . 00 
E l ec Uti l F i rm  193 1 .00 1 22 1 . 00 367 1 .00 1 1 12 1 . 00 306 1 . 00 2695 1 . 00 1 5 1  1 .00 573 1 . 00 171 1 .00 0 . 00 5688 1 . 00 
I nd Interrupt 47 1 .00 229 1 . 00 708 1 . 00 1427 1 . 00 2579 1 . 00 1617 1 . 00 663 1 . 00 383 1 . 00 802 1 . 00 347 1 . 00 8802 1 . 00 
E l ec I nterrupt 3 1 . 00 91 1 . 00 21  1 . 00 1 72 1 . 00 231 1 . 00 594 1 . 00 44 1 . 00 242 1 . 00 1 1 55 1 . 00 0 . 00 2552 1 . 00 
Fuel 92 1 . 00 230 1 . 00 372 1 . 00 560 1 . 00 2532 1 .00 3946 1 . 00 340 1 . 00 806 1 . 00 381 1 . 00 48 1 . 00 9307 1 . 00 

Tota l Demand 2252 1 . 00 5887 1 . 00 6072 1 . 00 7996 1 . 00 21 025 1 .00 201 76 1 . 00 461 2 1 . 00 3989 1 . 00 7725 1 .00 1254 1 . 00 80992 1 . 00 

SUPPL I ES 

Producti on  0 . 00 72 1 . 00 1 327 1 .00 3794 1 . 00 1 379 1 . 00 36746 1 . 00 1 594 1 .00 8091 1 . 00 1 71 3  1 .00 13 1 . 00 54727 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 .00 0 . 00 2567 1 . 00 370 1 . 00 0 . 00 2478 . 13 0 . 00 3 157 . 78  9945 . 71 
Base Load LNG 3 1 5  1 .00 0 . 00 0 . 00 0 . 00 0 . 00 600 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 915 1 . 00 
Storage 0 . 00 537 1 . 00 5583 1 . 00 1300 1 . 00 7185 1 .00 4445 .09 1 789 1 .00 683 . oo 1 457 1 .00 178 . 00 231 57 . 79  
Peak Shavi ng 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 347 1 .00 1949 1 . 00 6909 1 . 00 5094 1 . 00 1 1 131 1 . 00 42161 .90 3382 1 . 00 1 1251  .75 3169 1 . 00 3348 . 74 88744 .91 

P I PE L I NE FLOW IN 

From 1 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2344 .81 0 . 00 183 . 09 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2527 . 76 
From 3 0 .00 8541 .69 0 . 00 24 . 00 995 . 1 8  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9560 .63 
From 4 0 . 00 0 . 00 4601 .92 0 . 00 1 0017 . 20 34 . 06 0 . 00 0 . 00 0 . 00 0 . 00 14652. . 43 
From 5 0 .00 0 . 00 4661 . 20 0 . 00 0 .00 0 . 00 1841  . 1 9  0 . 00 0 . 00 0 . 00 6502 . 20 
From 6 0 . 00 0 . 00 0 . 00 1 9566 . 47 0 . 00 0 . 00 9192 . 78 984 . 04 5065 . 5 1  0 . 00 34807 . 55 
From 7 0 . 00 0 . 00 0 . 00 0 . 00 7273 1 .00 160 . 05 0 . 00 360 . 17 0 . 00 0 . 00 7793 .94 
From 8 0 .00 0 . 00 0 . 00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 . 00 0 . 00 700 1 . 00 324 . 09 4824 . 94 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 258 1 . 00 0 . 00 1 5 1 7  . 83  

Tota l PL I n  2344 .81 8541 . 69 9445 . 5 5  1 9590 . 47 19961 .56  1 278 .86 12073 . 71 1603 . 06 7023 .65 324 . 09 

P I PELI NE FLOW OUT 

To 1 0 .00 2344 .81 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 .81 
To 2 0 . 00 0 . 00 8541 . 69 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 8541 . 69 
To 3 0 .00 183 .09 0 . 00 4601 . 92 4661 .20 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 . 55 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 . 00 19566 . 47 0 . 00 0 . 00 0 . 00 0 . 00 19590 .47 
To 5 0 .00 0 . 00 995 . 1 8  1 00 17  . 20 0 . 00 0 . 00 7273 1 .00 1676 1 . 00 0 . 00 0 . 00 19961 . 56 
To 6 0 . 00 0 . 00 0 . 00 34 . 06 0 .00 0 . 00 160 . 05 1084 1 . 00 0 . 00 0 . 00 1278 .86 
To 7 0 . 00 0 . 00 0 . 00 0 . 00 1841  . 19 9192 . 78  0 .00 1 040 1 . 00 0 . 00 0 . 00 1 2073 • 71 
To 8 0 .oo 0 . 00 0 . 00 0 . 00 0 . 00 984 . 04 360 . 1 7  0 . 00 0 ' . 00 259 . 00 1603 . 06  
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 5065 . 5 1  0 .oo 700 1 . 00 0 .00 1258 1 . 00 7023 . 65 
To 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 324 .09 0 .00 0 . oo 324 . 09  

Tota l PL Out 0 . 00 2527 . 76 9560 . 63 14652 . 43 6502 . 20 34807 . 55 7793 .94 4824 .94 0 . 00 15 17  .83 



Nat i onal Petro leum Counc i l  - l nter-R�ion F l ow Ana l�i s 

PEAK DAY 2000 H I GH REFERENCE CASE 

REGION 1 REG ION 2 REGION 3 REG ION 4 REGION 5 REG ION 6 REGI ON  7 REGION 8 REGION 9 REGION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l cap Ut i l  cap Ut i l  
MMcfd Rate t!!!£fs! Rate MMcfd Rate t!!!£fs! Rate MMcfd Rate MMcfd Rate MMcfd Rate t!!!£fs! Rate !!Mill! Rate MMcfd Rate MMcfd Rate 

� 
Resident i a l  1807 1 .00 5534 1 . 00 5 192 1 .00 5358 1 . 00 19060 1 .00 6703 1 . 00 4004 1 . 00 2259 1 . 00 6178 1 .00 1314 1 . 00 57409 1 . 00 
Comnerci a l  963 1 .00 2559 1 . 00 231 3  1 .00 3093 1 . 00 8699 1 .00 2863 1 . 00 1816 1 . 00 1367 1 . 00 1 921 1 .00 796 1 . 00 26389 1 . 00 
I ndustr ia l  F i rm 253 .99 536 1 . 00 955 1 .00 1448 1 . 00 1 755 1 .00 8742 1 . 00 420 1 .00 242 1 . 00 1 573 1 .00 162 1 . 00 16084 1 . 00 
E l ec Uti l F i rm 0 . 00 3 . 67 1 1  1 . 00 186 1 . 00 21 1 .00 2464 1 . 00 8 1 . 00 16 1 . 00 1 00 1 . 00 0 . 00 2809 1 . 00 
I nd I nternpt 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
E l ec  I nterrupt 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
Fuel 149 1 .00 375 1 . 00 710 1 .00 840 1 . 00 4286 1 .00 4833 1 . 00 541 1 .00 1380 1 . 00 686 1 .00 75 1 . 00 1 3874 1 . 00 

Tota l Demand 3171 1 .00 9007 1 . 00 9180 1 .00 1 0925 1 . 00 33821 1 . 00 25604 1 . 00 6789 1 .00 5263 1 . 00 1 0457 1 .00 2345 1 . 00 1 1 6567 1 . 00 

SUPPL I ES 

Production 0 .00 72 1 . 00 1 327 1 .00 3794 1 . 00 1379 1 .00 35239 1 . 00 1 569 1 . 00 8091 1 . 00 1 71 3  1 . 00 13 1 . 00 53195 1 . 00 
Imports 32 1 . 00 1341 1 . 00 0 .00  0 . 00 2567 1 . 00 370 1 . 00 0 . 00 2478 . 77  0 . 00 3157 1 . 00 9945 .94 
Base Load LNG 360 1 . 00 0 . 00 0 .00 0 . 00 0 . 00 700 1 . 00 0 . 00 0 . 00 0 .00 0 . 00 1 060 1 . 00 
Storage 0 .00 1 008 1 . 00 1 1 269 1 . 00 3395 1 . 00 17792 1 . 00 1 0058 1 . 00 2713 1 .00 1870 . 00 5 1 00 1 . 00 450 . 24 53655 .96 
Peak Shavi ng 1827 .24 1680 . 24 2005 . 1 7  2675 . 00 2783 . 1 2  67 . 00 861 . 00 33 . 00 167 . oo 601 . 00 1 2699 . 1 2 

Tota l Supply 2219 .37 41 00 . 69  14600 .89 9864 . 73  24521 .90 46433 1 . 00 5 143 .83 1 2471 .80 6979 .98 4221 . 78  130554 .89 

P I PEL INE FLOW IN  

Fran 1 0 .00 0 . 00 0 .00  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
F ran 2 2344 1 .00 0 . 00 183 . 09 0 . oo 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2527 .93 
Fran 3 0 . 00 8541 1 . 00 0 .00  24 . 00 995 . 1 8  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9560 .91 
Fran 4 0 . 00 0 . 00 4601 . 87 0 . 00 1 0017  . 64  34 . 06  0 . 00 0 . 00 0 . 00 0 . 00 14652 . 71 
Fran 5 0 .00 0 . 00 4661 . 20 0 . 00 0 .00  0 . 00 1841  . 19 0 . 00 0 . 00 0 . 00 6502 . 20 
Fran 6 0 . 00 0 . 00 0 . 00 1 9566 . 72  0 .00  0 . 00 9192 .65 984 . 04 5065 . 33 0 . 00 34807 .63 
Fran 7 0 . 00 0 . 00 0 . 00 0 . 00 7273 . 66  160 . 05 0 . 00 360 . 17 0 . 00 0 . 00 7793 .62 
Fran 8 0 . 00 0 . oo 0 .00 0 . 00 1 676 1 .00 1084 1 . 00 1 040 1 .00 0 . 00 700 1 .00 324 1 . 00 4824 1 . 00 
Fran 9 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo ·  0 . 00 0 . 00 0 . 00 
Fran 1 0  0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 259 . 00 1 258 1 . 00 0 . 00 1 5 17  .83 

Tota l PL  In  2344 1 .00 8541 1 . 00 9445 . 53 19590 . 72  19961 .65 1278 . 86  12073 .61 1603 . 06 7023 .52  324 1 . 00 

P I PEL INE FLOW OUT 

To 1 0 .00 2344 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 1 . 00 
To 2 0 . 00 0 . 00 8541 1 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 8541 1 . 00 
To 3 0 .00 1 83  . 09  0 .00 4601 . 87 4661 . 20 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9445 . 53 
To 4 0 .00 0 . 00 24 . 00 0 . 00 0 . 00 1 9566 . 72  0 . 00 0 . 00 0 . 00 0 . 00 1 9590 . 72  
To 5 0 .00 0 . 00 995 . 1 8  1 0017 .64 0 . 00 0 . 00 7273 . 66  1676 1 . 00 0 . 00 0 . 00 1 9961 . 65 
To 6 0 .00 0 . 00 0 . 00 34 . 06  0 . 00 0 . 00 160 . 05 1 084 1 . 00 0 . 00 0 . 00 1 278 . 86  
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841  . 1 9  9192 . 65 0 . 00 1 040 1 . 00 0 . 00 0 . 00 1 2073 . 61 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 .00  984 . 04  360 . 1 7  0 . 00 0 . 00 259 . 00 1603 . 06  
To 9 0 .00 0 . 00 0 .00  0 . 00 0 . 00 5065 . 33 0 . 00 700 1 . 00 0 . 00 1258 1 . 00 7023 . 52 
To 1 0  0 . 00 0 . 00 0 .00  0 . 00 0 .00  0 . 00 0 . 00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 � co Tota l PL Out 0 .00 2527 .93 9560 .91 14652 . 71 6502 . 20 34807 . 63 7793 .62 4824 1 . 00 0 . 00 1 5 17  . 83  



71 Nati ona l Pet ro leum Counc i l - l nter·R�i on F l ow Ana l�s i s  
,_. 0 AVERAGE DAY 2005 H I GH REFERENCE CASE 

REGION 1 REGI ON 2 REG ION 3 REG ION 4 REG ION 5 REG ION 6 REG ION 7 REGION 8 REG ION 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Uti l Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
!!!£M Rate MMcfd Rate MMcfd Rate MMtl2 Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resi dent i a l  64 2  1 .00 1 581 1 . oo 1 196 1 . 00 937 1 . 00 4280 1 .00 1 088 1 . 00 an 1 . 00 589 1 . 00 1 592 1 . 00 217  1 . 00 1 2993 1 . 00 
Conrnerci a l  337 1 . 00 999 1 . 00 776 1 .00 949 1 . 00 2476 1 .00 938 1 . 00 634 1 .00 403 1 . 00 1 043 1 . 00 214  1 . 00 8767 1 . 00 
I ndustria l  F i rm 245 1 .00 396 1 . 00 628 1 .00 870 1 . 00 708 1 .00 7552 1 . 00 205 1 . 00 1 76 1 . 00 1471 1 .00 1 36 1 . 00 1 2384 1 . 00 
E l ec  Uti l F i rm 1 57 1 . 00 1 44 1 . 00 266 1 . 00 803 1 . 00 290 1 .00 4139 1 . 00 93 1 . 00 487 1 . 00 282 1 . 00 43 1 . 00 6703 1 . 00 
I nd Interrupt 1 22 1 . 00 383 1 . 00 939 1 .00 2093 1 . 00 2652 1 .00 tm 1 . 00 705 1 .00 420 1 . 00 81 1 1 . 00 4 1 5  1 . 00 1 0317 1 . 00 
E l ec  I nterrupt 295 1 .00 944 1 . 00 160 1 .00 418  1 . 00 274 1 .00 968 1 . 00 1 1 4  1 . 00 1 09  1 . 00 2107 1 . 00 n 1 . 00 5460 1 . 00 
Fuel 70 1 .00 1 77  1 . 00 250 1 .00 483 1 . 00 2093 1 .00 3558 1 . 00 187 1 . 00 747 1 . 00 454 1 . 00 44 1 . 00 8061 1 . 00 

Tota l Demand 1 867 1 . 00 4623 1 . 00 4214 1 .00 6552 1 . 00 12772 1 .00 20019 1 . 00 281 0 1 . 00 2930 1 . 00 7759 1 .00 1 1 39 1 . 00 64689 1 . 00 

SUPPL I ES 

Producti on  0 .00 81 1 . 00 1492 1 .00 3801 1 . 00 1444 1 .00 38914 1 . 00 1469 1 . 00 9215  .83 2522 1 . 00 21 1 . 00 58957 .97 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2682 1 .00 370 1 . 00 0 . 00 2478 . 00 0 . 00 3327 .62 1 0230 .63 
Base Load LNG 3 1 5  1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 600 . 83 0 . 00 0 . 00 0 . 00 0 . 00 915 . .  89 
Storage 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . oo 0 . 00 0 . oo 0 . 00 0 . 00 
Peak Shavi ng 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 

Tota l Supply 347 1 .00 1421 1 . 00 1491 1 . 00 3801 1 . 00 4 125 1 . 00 39884 1 . 00 1468· 1 . 00 1 1692 . 65 2521 1 . 00 3347 . 62 701 02 .92 

P I PEL I NE FLOW I N  

From 1 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2344 .65 0 . 00 183 . 09 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2527 .61 
From 3 0 .00 8541  . 55 0 . 00 24 . 00 995 • 1 8  0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9560 . 5 1  
From 4 0 .00 0 . 00 4601 1 . 00 0 . 00 1001 7 .32 34 . 06 0 . 00 0 . 00 0 . 00 0 . 00 14652 . 54 
From 5 0 .00 0 . 00 4661 .65 0 . 00 0 .00 0 . 00 1841  • 1 9  0 . 00 0 . 00 0 . 00 6502 . 52 
From 6 0 . 00 0 . 00 0 . 00 1 9566 . 54 0 .00 0 . 00 9192 .75 984 . 04  5065 .65 0 . 00 34807 .60 
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 .95 160 . 05 0 . 00 360 • 1 7  0 . 00 0 . 00 7793 . 90  
From 8 0 .00 0 . 00 0 .00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 . 00 0 . 00 700 1 . 00 324 1 . 00 4824 1 . 00 
From 9 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 259 . 00 1 258 1 . oo 0 . 00 1 5 17  .83 

Tota l PL I n  2344 . 65 8541  . 55 9445 .81  19590 . 54 19961 .60 1 278 . 86  1 2073 . 69 1603 . 06  7023 . 75  324 1 . 00 

P IPEL I NE FLOW OUT 

To 1 0 . 00 2344 . 65 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 .65 
To 2 0 .00 0 . 00 8541 .55  0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 8541 . 55 
To 3 0 .00 1 83  . 09  0 . 00 4601 1 . 00 4661 .65 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9445 .81 
To 4 0 .00 0 . 00 24 . 00 0 . 00 0 .00 19566 . 54 0 .00 0 . 00 0 . 00 0 . 00 1 9590 .54 
To 5 0 . 00 0 . 00 995 • 1 8  1 0017  . 32 0 .00 0 . 00 7273 .95 1676 1 . 00 0 . 00 0 . 00 19961 . 60  
To 6 0 .00 0 . 00 0 . 00 34 . 06  0 . 00 0 . 00 160 . 05 1 084 1 . 00 0 . oo 0 . 00 1278 .86 
To 7 0 .00 0 . oo 0 . 00 0 . 00 1841  • 19  9192 . 75  0 . 00 1 040 1 . 00 0 . 00 0 . 00 1 2073 .69 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 .00 984 . 04 360 • 1 7  0 . 00 0 . 00 259 . 00 1603 . 06  
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 5065 . 65 0 . 00 700 1 . 00 0 . oo 1 258 1 . 00 7023 . 75  
T o  1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 

Tota l PL Out 0 . 00 2527 .61  9560 . 5 1  1 4652 . 54 6502 . 52 34807 . 60  7793 .90 4824 1 . 00 0 . oo 1 5 1 7  . 83  



Nat i onal  Pet ro l eum Counci l - l nter-R�ion F l ow Anal�s i s  

AVERAGE JANUARY DAY 2005 H IGH REFERENCE CASE 

REGION 1 REG ION 2 REGION 3 REG ION 4 REGI ON  5 REG ION 6 REGI ON  7 REG ION 8 REGION 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut i !  cap Uti ! Cap Ut i l  Cap Uti l cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti ! Cap Ut i !  Cap Ut i !  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  1 290 1 .00 3214 1 . 00 2506 1 .00 21 06 1 . 00 9390 1 .00 2489 1 . 00 201 2 1 .00 1 141 1 . 00 2684 1 .00 399 1 . 00 27231 1 .00 
Comnerci a l  597 1 .00 1782 1 . 00 1 479 1 .00 1752 1 . 00 5287 1 .00 1675 1 . 00 1 203 1 .00 766 1 . 00 1 355 1 .00 358 1 . 00 16253 1 . 00 
Industria l  F i rm 305 1 .00 533 1 . 00 873 1 .00 1 1 75  1 . 00 1 205 1 .oo 7637 1 . 00 303 1 . 00 218 1 . 00 1 585 1 . 00 1 65 1 . 00 13999 1 . 00 
E l ec  Uti ! F i rm 25 1 1 .00 2 10  1 . 00 740 1 .00 1 938 1 . 00 803 1 .00 3428 1 . 00 248 1 .00 865 1 . 00 352 1 . 00 1 14 1 . 00 8947 1 . 00 
Ind Interrupt 66 1 .00 280 1 . 00 853 1 .00 1704 1 . 00 2681 1 .00 1680 1 . 00 697 1 .00 423 1 . 00 779 1 .00 386 1 . 00 9549 1 . 00 
E l ec  I nterrupt 3 1 .00 1 24 . 99  20 1 .00 1 75  1 . 00 233 1 .00 583 1 . 00 43 1 .00 254 1 . 00 1353 1 .00 0 . 00 2790 1 . 00 
Fuel 1 06 1 .00 247 1 . 00 4 16  1 .00 6 12  1 . 00 2609 1 .00 3649 1 . 00 332 1 .00 930 1 . 00 462 1 .00 57 1 . 00 9417 1 . 00 

Tota l Demand 261 8 1 .00 6390 1 . 00 6887 1 .00 9462 1 . 00 22207 1 .00 2 1 1 39 1 . 00 4837 1 .00 4597 1 . 00 8569 1 .00 1477 1 . 00 88188 1 . 00 

SUPPLIES 

Product i on  0 .00 79 1 . 00 1 454 1 . 00 3706 1 . 00 1 408 1 .00 37941 1 . 00 1 432 1 .00 8985 1 . 00 2459 1 . 00 20 1 . 00 57483 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 .00 0 . 00 2682 1 .00 370 1 . 00 0 .00 2478 . 12 0 . oo 3327 .83 1 0230 .73 
Base Load LNG 3 1 5  1 .00 0 . oo 0 .00 0 . 00 0 .00 600 1 . 00 0 .00 0 . 00 0 . 00 0 . oo 915 1 . 00 
Storage 0 .00 537 1 . 00 5583 1 . 00 1300 1 . 00 7185 1 .00 4445 1 . 00 1 789 1 . 00 683 . 00 1 457 1 . 00 1 78  . 00 231 57 .96 
Peak Shaving 0 .00 0 . oo 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 347 1 .00 1956 1 . 00 7037 1 .00 5006 1 . 00 1 1 274 1 .00 43356 1 . 00 3221 1 . 00 12 145 . 76 391 5 1 . 00 3525 . 79  91785 .96 

P I PEL INE FLOW I N  

From 1 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2344 .97 0 . 00 183 . 09 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2527 .91 
From 3 0 . 00 8541 . 79  0 . 00 24 . 00 995 . 18 0 . oo 0 .00 0 . 00 0 . 00 0 . 00 9560 . 72  
From 4 0 .00 0 . 00 4601 1 .00 0 . 00 10017 .42 34 . 06  0 .00 0 . 00 0 .00 0 . 00 1 4652 . 60 
From 5 0 . 00 0 . 00 4661 .46 0 . 00 0 .00 0 . oo 1841  . 19  0 . oo 0 .00 0 . 00 6502 . 38 
From 6 0 .00 0 . 00 0 . 00 1 9566 . 68  0 .00 0 . 00 9192 .82 984 . 04 5065 . 5 1  0 . 00 34807 . 67 
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 1 .00 1 60 . OS 0 .00 360 . 17 0 .00 0 . 00 7793 .94 
From 8 0 .00 0 . 00 0 . 00 0 . 00 1 776 1 .00 1 149 1 . 00 1 102 1 .00 0 . 00 742 1 .00 324 . 09  5093 .94 
From 9 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1 333 1 . 00 0 . 00 1 592 . 84  

Tota l P L  I n  2344 .97 8541 . 79  9445 .71 1 9590 . 68  20061 .67 1343 . 86  1 2135 .74 1603 . 06 7140 .65 324 . 09  

P I PEL I NE FLOW OUT 

To 1 0 .00 2344 . 97 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2344 .97 
To 2 0 .00 0 . 00 8541 .79 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8541 .79 
To 3 0 .00 1 83  . 09  0 . 00 4601 1 . 00 4661 .46 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9445 • 71 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 . 00 1 9566 . 68  0 . 00 0 . 00 0 .00 0 . 00 19590 . 68  
To 5 0 .00 0 . 00 995 . 1 8  1 00 1 7  . 42 0 .oo 0 . 00 7273 1 .00 1 776 1 . 00 0 .00 0 . 00 20061 . 67 
To 6 0 .00 0 . 00 0 .00 34 . 06 0 . 00 0 . 00 160 .OS 1 1 49 1 . 00 0 .00 0 . 00 1343 . 86  
To 7 0 .00 0 . 00 0 .00 0 . 00 1 84 1  • 19  9192 . 82  0 .00 1 1 02 1 . 00 0 .00 0 . 00 1 2135 . 74 
To 8 0 .00 0 . 00 0 . 00 0 . oo 0 . 00 984 . 04  360 . 1 7  0 . 00 0 .00 259 . 00 1603 . 06  
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 5065 . 5 1  0 . 00 742 1 . 00 0 . 00 1333 1 . 00 7140 .65 

71 To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . oo 324 . 09  0 . 00 0 . 00 324 . 09  
..... 
..... Tota l PL Out 0 .00 2527 . 91 9560 .72 1 4652 . 60 6502 .38 34807 . 67 7793 .94 5093 . 94 0 . oo 1 592 . 84  



71 Nati ona l Petro leum Counc i l - l nter·R�i on F l ow Ana l�s i s  
,__. 
!:\:) PEAK DAY 2005 H I GH REFERENCE CASE 

REGION 1 REG I ON 2 REGI ON 3 REG ION 4 REG ION 5 REGION 6 REGI ON 7 REG ION 8 REGION 9 REG I ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i !  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident ia l  1 805 1 .00 5625 1 . 00 5263 1 .00 5434 1 . 00 19437 1 .00 6820 1 . 00 4044 1 .00 2305 1 . 00 6254 1 .00 1369 1 . 00 58356 1 . 00 
Conmercia l  1 105 1 . 00 2852 1 . 00 2589 1 .00 3469 1 . 00 951 6  1 . 00 3249 1 . 00 1 984 1 .00 15 16  1 . 00 2209 1 .00 876 1 . 00 29364 1 . 00 
I ndustr ia l  F i rm 355 1 .00 633 1 . 00 1 120 1 .00 1727 1 . 00 1830 1 .00 91 23 1 . 00 437 1 .00 266 1 . 00 1 753 1 .00 203 1 . 00 1 7448 1 . 00 
E l ec Uti  l F i rm 0 .00 3 1 . 00 8 1 .00 1 92 1 . 00 21 1 . 00 2412  1 . 00 8 1 . 00 16  1 . 00 1 18 1 . 00 0 . 00 zm 1 . 00 
I nd Interrupt 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec I nterrupt 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Fuel 171 1 .00 405 1 . 00 797 1 .00 918 1 . 00 441 0 1 . 00 4466 1 . 00 528 1 .00 1584 1 . 00 830 1 .00 88 1 . 00 14 195 1 . 00 

Tota l Demand 3436 1 .00 951 7  1 . 00 9776 1 .00 1 1 739 1 . 00 35213 1 .00 26069 1 . 00 7001 1 .00 5687 1 . 00 1 1 164 1 . 00 2536 1 . 00 1 22141 1 . 00 

SUPPL I ES 

Production 0 . 00 79 1 . 00 1 454 1 .00 3706 1 . 00 1 408 1 . 00 36385 1 . 00 1 4 1 0  1 .00 8985 1 . 00 2459 1 .00 20 1 . 00 55904 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2682 1 .00 370 1 . 00 0 . oo 2478 1 . 00 0 . 00 3327 1 . 00 1 0230 1 . 00 
Base Load LNG 360 1 .00 0 . 00 0 .co 0 . 00  0 . 00 700 1 . 00 0 . oo 0 . 00 0 . 00 0 . 00 1 060 1 . 00 
Storage 0 .00 1 008 1 . 00 1 1 269 1 .00 3395 1 . 00 17792 1 .00 1 0058 1 . 00 271 3 1 .00 1870 . 16 5 1 00 1 .00 450 1 . 00 53655 .97 
Peak Shavi ng 1 827 . 24 1680 . 24 2005 . 24 2675 . 24 2783 . 24 67 . 24 861 .24 33 . oo 167 . 23 601 . 02 1 2699 . 23 

Tota l Supply 2219 .37 41 07 . 69 14728 .90 9776 . . 79  24664 .91  47579 1 . 00 4984 .87 1 3365 . 88  m5 .98 4398 . 87 133548 .91 

P I PE L I NE FLOIJ I N  

From 1 0 .00 0 . oo 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 261 1 1 .00 0 . 00 183 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2794 .93 
From 3 0 . 00 9302 1 . 00 0 . 00 24 . oo 995 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 1 0321 .90 
From 4 0 . 00 0 . 00 4601 1 .00 0 . 00 10017 .62 34 . 00 0 .00 0 . 00 0 .oo 0 . 00 14652 .74 
From 5 0 . 00 0 . 00 4661 . 27 0 . 00 0 . 00 0 . 00 1 84 1  .00 0 . 00 0 . 00 0 . 00 6502 . 20 
From 6 0 . 00 0 . 00 0 . 00 19566 . 76 0 . 00 0 . oo 9192 .76 984 . 00 5065 .2 1  0 . 00 34807 .66 
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 . 77  1 60  . 00 0 .00 360 . 00 0 .oo 0 . 00 7793 . 72  
From 8 0 . 00 0 . 00 0 . 00 0 . 00 2140 1 .00 1384 1 . 00 1 328 1 .00 0 . 00 894 1 . 00 324 1 . 00 6070 1 . 00 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . oo 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 606 1 .00 0 . 00 1865 .86 

Tota l PL I n  261 1 1 . 00 9302 1 . 00 9445 .62 19590 . 76 20425 .68 1578 .88 1 2361 .67 1603 . 00 7565 .47 324 1 . 00 

P I PEL I NE FLOIJ OUT 
To 1 0 .00 261 1 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 261 1  1 . 00 
To 2 0 .00 0 . 00 9302 1 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9302 1 . 00 
To 3 0 .00 1 83 . 00 0 . 00 4601 1 . 00 4661 . 27 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9445 .62 
To 4 0 .00 0 . 00 24 . 00 0 . 00 0 . 00 1 9566 . 76 0 . 00 0 . 00 0 .00 0 . 00 1 9590 . 76 
To 5 0 . 00 0 . 00 995 . 00 1 0017  . 62 0 . 00 0 . 00 7273 . 77  2140 1 . 00 0 . 00 0 . 00 20425 .68 
To 6 0 .00 0 . 00 0 . 00 34 . 00 0 . 00 0 . 00 160 . 00 1384 1 . 00 0 .00 0 . 00 1578 .88 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841  . 00 9192 . 76 0 . 00 1328 1 . 00 0 .00 0 . 00 1 2361 .67 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 00 360 . 00 0 . oo 0 .00 259 . 00 1603 . 00 
To 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 5065 . 21 0 . 00 894 1 . 00 0 .00 1606 1 . 00 7565 .47 
To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 

Tota l PL Out 0 . 00 2794 . 93 1 0321 .90 14652 . 74 6502 . 20 34807 . 66  7793 . 72 6070 1 . 00 0 . 00 1865 . 86  



Nat i onal Petro leun Counci l  -

AVERAGE DAY 2010  

REGI ON  1 REGION 2 REGI ON 3 REG ION 4 REGI ON 5 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l 
MMcfd Rate MMcfd Rate MMcfd Rate !!MW! Rate MMcfd Rate 

� 
Resident i a l  699 1 . 00 1613 1 . 00 1 183 1 . .00 900 1 . 00 4308 1 . 00 
Corrmerci a l  358 1 .00 1067 1 . 00 821 1 .00 1004 1 . 00 2600 1 .00 
I ndustri a l  F i rm 298 1 . 00 418 1 . 00 665 1 . 00 939 1 . 00 726 1 . 00 
E l ec  Ut i l Fi rm 253 1 .00 266 1 . 00 386 1 . 00 1 1 78  1 . 00 471 1 .00 
Ind Interrupt 136 1 .00 399 1 . 00 971 1 . 00 2234 1 . 00 2721 . 1 1  
E l ec I nterrupt 349 . 1 5  1 045 1 . 00 1 70 1 .00 468 1 . 00 303 . 00 
Fuel 81 1 .00 193 1 . 00 270 1 .00 509 1 . 00 2201 1 .00 

Tota l Demand 2 1 73  . 86 5000 1 . 00 4466 1 .00 7233 1 . 00 13330 .80 

SUPPLIES 

Product i on  0 .00 87 1 . 00 1 598 1 . 00 3915  1 . 00 1 552 1 .00 
Imports 32 1 .00 21 17  1 . 00 0 .00 0 . 00 281 9 1 .00 
Base Load LNG 3 1 5  1 . 00 0 . 00 0 .00 0 . 00 0 .00 
Storage 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
Peak Shavi ng 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 

Tota l Supply 347 1 .00 2203 1 . 00 1 598 1 .00 3914 1 . 00 4370 1 .00 

P I PEL I NE FLOW I N  

Fran 1 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
Fran 2 261 1 .59 0 . 00 183 . 00 0 . 00 0 .00 
Fran 3 0 .00 9302 . 47 0 .00 24 . 00 995 .00 
Fran 4 0 .00 0 . 00 4601 1 . 00 0 . 00 1001 7 .67 
Fran 5 0 .00 0 . 00 4661 .56  0 . 00 0 . 00 
Fran 6 0 . 00 0 . 00 0 .00 19566 . 75  0 . 00 
Fran 7 0 . 00 0 . 00 0 . 00 0 . 00 7273 .00 
Fran 8 0 .00 0 . 00 0 .00 0 . 00 2140 1 .00 
Fran 9 0 .00 0 . 00 0 .00 0 . 00 0 .00 
Fran 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 .00 

Tota l PL I n  261 1 .59 9302 . 47 9445 .76 1 9590 . 75  20425 .43 

PI PEL INE FLOW OUT 

To 1 0 .00 261 1 . 59 0 .00 0 . 00 0 . 00 
To 2 0 . 00 0 . 00 9302 .47 0 . 00 0 . 00 
To 3 0 . 00 183 . 00 0 .00 4601 1 . 00 4661 .56 
To 4 0 . 00 0 . 00 24 .00 0 . 00 0 . 00 
To 5 0 .00 0 . 00 995 .00 1 0017  . 67 0 .00 
To 6 0 .00 0 . 00 0 .00 34 . 00 0 . 00 
To 7 0 .00 0 . 00 0 .00 0 . 00 1841  .00 
To 8 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 

71 To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
...... Co) Tota l PL Out 0 . 00 2794 .55 10321 .42 1 4652 . 77  6502 .40 

I nter-Region F l ow Ana lysi s 

H IGH REFERENCE CASE 

REG ION 6 REGI ON  7 REG ION 8 

Cap Uti l Cap Uti l cap Ut i l  
!!MW! Rate !!M.Ef2 Rate MMcfd Rate 

1 069 1 . 00 873 1 .00 614 1 . 00 
1 021 1 . 00 667 1 .00 434 1 . 00 
7818 1 . 00 213 1 .00 1 81 1 . 00 
4559 1 . 00 141  1 .00 572 1 . 00 
1838 1 . 00 721 1 .00 434 1 . 00 
966 1 . 00 120 1 .00 1 20 1 . 00 

2927 1 . 00 175 1 . 00 888 1 . 00 

20196 1 . 00 2908 1 .00 3243 1 . 00 

35620 1 . 00 1 1 1 1  1 .00 1 1849 .79 
370 1 . 00 0 .00 2879 . 00 
600 1 . 00 0 .00 0 . 00 

0 . 00 0 .00 0 . 00 
0 . 00 0 . 00 0 . 00 

36589 1 . 00 1 1 1 1  1 .00 14727 .63 

0 . 00 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 

34 . 00 0 .00 0 . 00 
0 . 00 1841  .00 0 . 00 
0 . 00 9192 .05 984 . 00 

160 . 00 0 .00 360 . 00 
1384 1 . 00 1 328 1 .00 0 . 00 

0 . 00 0 .00 0 . 00 
0 . 00 0 . 00 259 . 00 

1578 .88 1 2361 . 1 5  1603 . 00 

0 . 00 0 .00 0 . 00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 .00 0 . 00 

1 9566 . 75  0 .00 0 . 00 
0 . 00 7273 .00 2140 1 . 00 
0 . 00 160 . 00 1384 1 . 00 

9192 . 05 0 .00 1328 1 . 00 
984 . 00 360 .00 0 . 00 

5065 . 53 0 .00 894 1 . 00 
0 . 00 0 .00 324 1 . 00 

34807 .5 1  7793 .00 6070 1 . 00 

REGI ON 9 REGION 1 0  TOTAL 

Cap Uti l cap Ut i l  Cap Ut i l  
� Rate MMcfd Rate !!MW! Rate 

1618  1 .00 2 1 1  1 . 00 1 3088 1 . 00 
1 1 1 2  1 .00 231 1 . 00 9315  1 . 00 
1 559 1 .00 1 60 1 . 00 1 2975 1 . 00 

463 1 .00 77 1 . 00 8365 1 . 00 
833 1 .00 436 1 . 00 1 0722 . 77  

2242 1 .00 93 1 . 00 5875 . 90  
5 1 5  1 .00 49 1 . 00 7807 1 . 00 

8340 1 .00 1 257 1 . 00 68149 .96 

3145 1 .00 27 1 . 00 58902 . 96  
0 .00 3639 . 69 1 1856 . 66  
0 .00 0 . 00 915  1 . 00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

3145 1 .00 3665 .69 71673 .91 

0 .00 0 . 00 0 . oo 
0 .00 0 . 00 2794 . 55 
0 .00 0 . 00 1 0321 . 42 
0 .00 0 . 00 14652 . 77  
0 .00 0 . 00 6502 . 40 

5065 . 53 0 . 00 34807 . 5 1  
0 .00 0 . 00 7793 . oo 

894 1 .00 324 1 . 00 6070 1 . 00 
0 .00 0 . 00 0 . 00 

1 606 1 .00 0 . 00 1865 . 86  

7565 .69 324 1 .00 

0 .00 0 . 00 261 1  . 59 
0 .00 0 . 00 9302 . 47 
0 .00 0 . 00 9445 . 76 
0 .00 0 . 00 1 9590 . 75  
0 .00 0 . 00 20425 . 43 
0 . 00 0 . 00 1578 . 88  
0 . 00 0 . 00 1 2361 . 1 5 
0 . 00 259 . 00 1603 . 00 
0 . 00 1606 1 . 00 7565 . 69 
0 .00 0 . 00 324 1 . 00 

0 .00 1865 .86 



71 Nat i ona l Petroleum Counc i l - I nter-Region F l ow Ana l�s i s  
....... � AVERAGE JANUARY DAY 2D1 0  H I GH REFERENCE CASE 

REGION 1 REGION 2 REG ION 3 REG ION 4 REGI ON 5 REG ION 6 REG ION 7 REG ION 8 REGI ON 9 REGION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident ia l  1403 1 -00 3279 1 - 00 2479 1 -00 2024 1 . 00 9450 1 -00 2447 1 - 00 2013 1 . 00 1 191 1 . 00 2728 1 .00 389 1 . 00 27403 1 . 00 
Comnerci a l  63 5  1 . 00 1905 1 . 00 1 564 1 . 00 1855 1 . 00 5552 1 .00 1822 1 . 00 1 265 1 .00 826 1 . 00 1 444 1 .00 386 1 . 00 1 7254 1 . 00 
Industria l  F i rm 370 1 .00 561 1 . 00 922 1 .00 1267 1 . 00 1 237 1 .00 7907 1 . 00 314 1 .00 225 1 . 00 1685 1 .00 193 1 . 00 1 4679 1 . 00 
E l ec Ut i l F i rm 336 1 .00 349 1 . 00 1 074 1 .00 2969 1 . 00 1366 1 .00 4375 1 . 00 385 1 . 00 1 096 1 . 00 637 1 . 00 21 1 1 . 00 1 2796 1 . 00 
I nd I nterrupt 73 1 .00 291 1 - 00 882 1 .00 1819 1 . 00 2751 1 . 00 1738 1 . 00 713 1 .00 437 1 . 00 799 1 .00 406 1 . 00 9909 1 . 00 
E l ec I nterrupt 4 1 .00 1 37 1 . 00 22 1 . 00 197 1 . 00 258 1 .00 582 1 . 00 45 1 .00 279 1 . 00 1441  1 .00 0 . 00 2963 1 . 00 
Fuel 1 1 8  1 .00 261 1 . 00 447 1 . 00 659 1 . 00 2738 1 .00 2996 1 . 00 3 19  1 .00 1 097 1 . 00 521 1 . 00 63 1 . 00 9219 1 . 00 

Tota l Demand 2939 1 .00 6782 1 . 00 7390 1 .00 1 0789 1 . 00 23353 1 .00 21864 1 . oo· 5053 1 .00 5 149 1 . 00 9254 1 . 00 1648 1 . 00 94226 1 . 00 

SUPPLI ES 

Producti on 0 . 00 84 1 . 00 1 558 1 . 00 381 7  1 . 00 1 5 1 3  1 .00 34729 1 . 00 1 084 1 .00 1 1 553 1 . 00 3066 1 . 00 26 1 . 00 57430 1 . 00 
Imports 32 1 .00 21 17 1 . 00 0 . 00 0 . 00 2819 1 . 00 370 1 . 00 0 .00 2879 1 . 00 0 .00 3639 1 . 00 1 1856 1 . 00 
Base Load LNG 3 15  1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 600 1 . 00 0 . oo 0 . 00 0 . oo 0 . 00 915 1 . 00 
Storage 0 . oo 547 1 . 00 5688 1 . 00 1405 1 . 00 7320 1 . 00 4803 1 . 00 1828 1 .00 683 1 . 00 1 574 1 .00 1 78  1 . 00 24026 1 . 00 
Peak Shavi ng 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 

Tota l Supply 347 1 .00 2748 1 . 00 7246 1 .00 5222 1 . 00 1 1 65 1  1 . 00 40!i02 1 . 00 291 1 1 .00 1 5 1 14  1 . 00 4640 1 . 00 3842 1 . 00 94227 1 . 00 

P IPE L I NE FLOII I N  

From 1 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 
From 2 261 1 .99 0 . 00 183 . 00 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 . 00 2794 .93 
From 3 0 . 00 9302 • 71 0 .00 24 . 00 995 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 1 0321 .64 
From 4 0 .00 0 . 00 4601 1 . 00 0 . 00 10017 .30 34 . 00 0 .00 0 . 00 0 .00 0 . 00 14652 .52 
From 5 0 . 00 0 . 00 4661 .47 . 0 . 00 0 . 00 0 . 00 1841  . 00 0 . 00 0 .00 0 . 00 6502 .33 
From 6 0 .00 0 . 00 0 . 00 1 9566 . 67 0 . 00 0 . 00 9192 .78 984 . 00 5065 . 1 2  0 . 00 34807 .60 
From 7 0 . 00 0 . 00 0 . 00 0 . 00 7273 1 .00 1 60 . 00 0 . 00 360 . 00 0 .00 0 . 00 7793 .93 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 3592 1 .00 2324 1 . 00 2229 1 . 00 0 . 00 1 501  1 .00 324 . 98  9970 1 . 00 
From 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .oo 0 . 00 0 .oo 0 . 00 0 .00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 2518  1 .00 0 . 00 2m .91 

Tota l PL I n  261 1 . 99  9302 • 71 9445 . 72 1 9590 . 67 21877 . 63 25 18  . 92 13262 .71 1 603 . 00 9084 . 5 1  324 . 98  

P I PE L I NE FLOII OUT 

To 1 0 .00 261 1 . 99  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 261 1  . 99  
To 2 0 . 00 0 . 00 9302 . 71 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9302 .71 
To 3 0 .00 183 . 00 0 . 00 4601 1 . 00 4661 .47 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 . 72  
To 4 0 . 00 0 . 00 24 .00 0 . 00 0 . 00 1 9566 .67 0 .00 0 . 00 0 .00 0 . 00 19590 .67 
To 5 0 . 00 0 . 00 995 . 00 1 0017  . 30 0 . 00 0 . 00 7273 1 .00 3592 1 . 00 0 . 00 0 . 00 21877 .63 
To 6 0 . 00 0 . 00 0 . 00 34 . 00 0 . 00 0 . 00 160 .00 2324 1 . 00 0 . 00 0 . 00 25 18 .92 
To 7 0 . 00 0 . 00 0 .00 0 . 00 1841  . 00 91 92 . 78  0 .00 2229 1 - 00 0 .00 0 . 00 13262 . 71 
To 8 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 00 360 . 00 0 . 00 0 .00 259 . 00 1603 . 00 
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 5065 . 12 0 . 00 1 501 1 . 00 0 . 00 25 18 1 . 00 9084 .5 1  
To  10  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 324 .98 0 .00 0 . 00 324 .98 

Tota l PL Out 0 . 00 2794 . 93  1 0321 . 64 1 4652 . 52 6502 . 33 34807 . 60  7793 .93 9970 1 . 00 0 .00 2m . 91 



Nat i onal  Pet ro leun Counci l  - I nter-Region F l ow Ana lys i s  

PEAK DAY 201 0  H I GH REFERENCE CASE 

REGION 1 REG ION 2 REG ION 3 REG ION 4 REGI ON 5 REG ION 6 REG ION 7 REG ION 8 REGION 9 REGION 1 0  TOTAL 

Cap Uti l cap Ut i l  Cap Ut i l Cap Ut i l  cap Uti l Cap Ut i l  Cap Uti l cap Ut i l  cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resi dent i a l  1 824 1 .00 5705 1 . 00 5331 1 .00 5466 1 . 00 20035 1 .00 6948 1 . 00 4146 1 .00 2370 1 . 00 6384 1 .00 1421 1 . 00 59628 1 . 00 
corrmerci a l  1 175 1 .00 3048 1 . 00 2737 1 .00 3673 1 . 00 9994 1 .00 3534 1 . 00 2088 1 . 00 1636 1 . 00 2354 1 .00 946 1 . 00 3 1 1 83 1 . 00 
Industr ia l  F i rm 426 1 .00 665 1 . 00 1 178 1 .00 1858 1 . 00 1878 1 . 00 9444 1 . 00 452 1 .00 274 1 . 00 1857 1 .00 234 1 . 00 1 8265 1 . 00 
E l ec Uti l F i rm 0 .00 5 1 . 00 1 1  1 .00 213 1 . 00 24 1 . 00 2407 1 . 00 8 1 .00 16 1 . 00 1 24 1 .00 0 . 00 2807 1 . 00 
I nd I nterrupt 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec  I nterrupt 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
Fuel 191 1 .00 428 1 . 00 855 1 .00 983 1 . 00 4624 1 . 00 3666 1 . 00 506 1 .00 1862 1 . 00 934 1 .00 97 1 . 00 14145 1 . 00 

Tota l Demand 3616 1 .00 9850 1 . 00 101 1 0  1 . 00 1 2192 1 . 00 36555 1 . 00 25999 1 . 00 7199 1 .00 61 56 1 . 00 1 1 652 1 .00 2697 1 . 00 1 26030 1 . 00 

SUPPL IES 

Produc t i on  0 .00 84 1 . 00 1 558 1 . 00 3817  1 . 00 1 5 13  1 .00 33304 1 . 00 1 067 1 . 00 1 1553 1 . 00 3066 1 .00 26 1 . 00 55988 1 . 00 
Imports 32 1 . 00 21 1 7  1 . 00 0 . 00 0 . 00 281 9 1 .00 370 1 . 00 0 . oo 2879 1 . 00 0 .00 3639 1 . 00 1 1856 1 . 00 
Base Load LNG 360 1 .00 0 . 00 0 . oo 0 . 00 0 . 00 700 1 . 00 0 . oo 0 . 00 0 .00 0 . 00 1 060 1 . 00 
Storage 0 .00 10 18  1 . 00 1 1374 1 . 00 3500 1 . 00 17927 1 . 00 1 0416 1 . 00 2752 1 . 00 1870 . 91 5217 1 .00 450 1 . 00 54524 1 . 00 
Peak Shavi ng 1 827 .24 1680 . 24 2005 . 24 2675 . 18 2783 . 24 67 . 24 861 .24 33 . 00 167 . 23 601 . 14 1 2699 . 22 

Tota l Supply 2219 .37 4899 .74 14937 .90 9992 . 78  25041 .92 44857 1 . 00 4679 .86 16334 .99 8450 .98 4715 .89 1361 27 .93 

P I PEL I NE FLOW IN  

From 1 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2792 1 .00 0 . 00 183 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 2975 .94 
From 3 0 .00 9302 . 97 0 . 00 24 . 00 995 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 1 0321 . 87 
From 4 0 .00 0 . 00 4601 1 .00 0 . 00 1001 7 1 .00 34 . 00 0 . 00 0 . 00 0 .00 0 . 00 14652 1 . 00 
From 5 0 .00 0 . 00 4661 . 24 0 . 00 0 . 00 0 . 00 1841 . 00 0 . 00 0 .00 0 . 00 6502 . 1 7 
From 6 0 .00 0 . 00 0 .00 1 9566 .97 0 . 00 0 . 00 9192 . 23 984 . 00 5065 .00 0 . 00 34807 . 61 
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 . 1 6  1 60 . 00 0 . 00 360 . 00 0 .00 0 . 00 7793 . 1 5 
From 8 0 .00 0 . 00 0 . 00 0 . 00 3592 1 .00 2324 1 . 00 2229 1 . 00 0 . 00 1 501  1 .00 324 1 . 00 9970 1 . 00 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . oo 
From 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 259 . 00 2518 .73 0 . 00 2m . 66  

Tota l PL I n  2792 1 .00 9302 .97 9445 .61 1 9590 .97 218n . 68  25 18 .92 13262 .33 1603 . 00 9084 .37 324 1 . 00 

P I PEL I NE FLOW OUT 

To 1 0 .00 2792 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2792 1 . 00 
To 2 0 .00 0 . 00 9302 .97 0 . 00 0 .00 0 . 00 0 . 00 0 . oo ·  0 .00 0 . 00 9302 . 97 
To 3 0 .00 1 83  . 00 0 . 00 4601 1 . 00 4661 . 24 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9445 . 61 
To 4 0 .00 0 . 00 24 . 00 0 . 00 0 . 00 19566 .97 0 . 00 0 . 00 0 .00 0 . 00 1 9590 . 97 
To 5 0 .00 0 . 00 995 . 00 1 0017  1 . 00 0 . 00 o ·  . 00 7273 . 1 6  3592 1 . 00 0 .00 0 . 00 218n . 68  
To 6 0 .00 0 . 00 0 .00 34 . 00 0 . 00 0 . 00 160 . 00 2324 1 . 00 0 .00 0 . 00 25 18  . 92 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841  . 00 9192 . 23 0 . 00 2229 1 . 00 0 .00 0 . 00 1 3262 . 33 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 . oo 984 .00 360 . 00 0 . 00 0 .00 259 . 00 1603 . 00 
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 . oo 5065 . 00 0 . 00 1501 1 . 00 0 .00 25 18 .73 9084 . 37 

71 To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 
...... (1l Tota l PL Out 0 .00 2975 .94 10321 .87 1 4652 1 . 00 6502 . 1 7  34807 .61 7793 . 1 5  9970 1 . 00 0 . oo 2m .66 



71 Nat i ona l  Pet roleum Counc i l - I nter-Region F l ow Ana l�s i s  
1-' 
Q) AVERAGE DAY 1991 LOW REFERENCE CASE 

REGI ON 1 REG ION 2 REGION 3 REG ION 4 REGION 5 REG ION 6 REGION 7 REG ION 8 REGI ON 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate !i!1£f9 Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

ID!AHP. 
Resident i a l  455 1 .00 1421 1 . 00 1 1 53 1 .00 955 1 . 00 4169 1 .00 1 161 1 . 00 891 1 . 00 546 1 . 00 1 526 1 . 00 226 1 . 00 1 2502 1 . 00 
Conmerci a l  272 1 .00 894 1 . 00 682 1 .00 721 1 . 00 2184 1 .00 m 1 . 00 580 1 .00 359 1 . 00 906 1 .00 201 1 . 00 7572 1 . 00 
Industr ia l  F i rm 88 1 . 00 1 38 1 . 00 253 1 . 00 6 14  1 . 00 588 1 .00 6602 1 . 00 168 1 . 00 77 1 . 00 896 1 .00 48 1 . 00 9471 1 . 00 
E l ec Uti l F i rm  24 1 .00 32 1 . 00 24 1 .00 221 1 . 00 141 1 .00 3 171 1 . 00 5 1 . 00 3 1 . 00 98 1 . 00 0 . 00 3718 1 . 00 
lnd I nterrupt 106 1 .00 359 1 . 00 990 1 .00 1708 1 . 00 2593 1 . 00 1575 1 . 00 601 1 .00 285 1 . 00 729 1 . 00 364 1 . 00 9309 1 . 00 
E l ec I nterrupt 176 1 . 00 745 1 . 00 83 1 .00 481 1 . 00 96 1 . 00 857 1 . 00 72 1 . 00 24 1 . 00 1303 1 .00 35 1 . 00 3870 1 . 00 
Fuel 44 1 .00 1 46 1 . 00 206 1 .00 275 1 . 00 457 1 .00 3364 1 . 00 210 1 .00 384 1 . 00 289 1 .00 35 1 . 00 5410  1 . 00 

Tota l Demand 1 165 1 .00 3734 1 . 00 3389 1 .00 4975 1 . 00 10228 1 .00 1 7501 1 . 00 2526 1 .00 1677 1 . 00 5747 1 .00 909 1. 00 51855 1 . 00 

.§Yff.!.ill 
Product i on 0 . 00 72 1 . 00 1 325 1 . 00 1461 1 . 00 1 161 1 . 00 46290 . 85 1 956 1 . 00 5493 . 72  1 196 1 .00 9 1 . 00 58963 .86 
Imports 32 .00 743 . 00 0 .oo 0 . 00 2085 . 00 370 . 00 0 .oo 1 225 . 00 0 .00 2372 .60 6827 .21  
Base Load LNG 240 .00 0 . 00 0 . 00 0 . 00 0 . 00 600 . 00 0 . 00 0 . 00 0 .00 0 . oo 840 . 00 
Storage 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 
Peak Shavi ng 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 272 . 00 814  . 09 1 325 1 .00 1461 1 . 00 3246 .36 .47259 . 83  1956 1 . 00 6718  . 59 1 195 1 .00 2381 .61 66630 . 78  

P IPEL INE FLOW I N  

From 1 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
From 2 2001 .58 0 . 00 58 .28 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2059 . 57 
From 3 0 . 00 8148 . 59 0 . 00 24 . oo 995 .54 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 9167 . 59 
From 4 0 .00 0 . 00 4601 1 .00 0 . 00 9905 .73 34 . 15 0 .00 0 . 00 0 .00 0 . 00 14540 .81 
From 5 0 . •  00 0 . 00 4501 .63 0 . 00 0 .00 0 . 00 1 528 .57 0 . 00 0 . 00 0 . 00 6029 .61 
From 6 0 . 00 0 . 00 0 .00 1 9466 . 79  0 . 00 0 . 00 9192 .33 984 . 13 431 9  .86 0 . 00 33961 . 65 
From 7 0 .00 0 . 00 0 .00 0 . 00 7252 . 5 1  1 60 . 15 0 .00 360 . 52 0 . oo 0 . 00 7772 . 50 
From .8 0 . 00 0 . 00 0 . oo 0 . 00 1363 1 . 00 1 084 . 35 1 040 .52 0 . 00 0 .00 324 1 . 00 381 1 .68 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 259 . 00 1 258 .68 0 . 00 15 17  . 56 

Tota l PL I n  2001 .58 81 48 . 59 9160 .81 1 9490 . 79  19515  .65 1 278 .32 1 1 760 .38 1603 . 20 5577 .82 324 1 . 00 

P I PEL INE FLOW OUT 

To 1 0 .00 2001 . 58 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2001 . 58 
To 2 0 .00 0 . 00 8148 .59 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8148 . 59 
To 3 0 .00 58 . 28 0 .00 4601 1 . 00 4501 .63 0 . oo 0 .00 0 . 00 0 .00 0 . 00 9160 . 81 
To 4 0 .00 0 . 00 24 . 00 0 . 00 0 .00 1 9466 . 79  0 .00 0 . 00 0 . 00 0 . 00 19490 . 79  
To 5 0 .00 0 . 00 995 .54 9905 . 73  0 .00 0 . 00 7252 . 5 1  1363 1 . 00 0 .00 0 . 00 195 15  . 65 
To 6 0 .00 0 . 00 0 . 00 34 . 15 0 . 00 0 . 00 160 . 1 5  1 084 . 35 0 .00 0 . 00 1278 . 32 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1 528 .57 9192 . 33 0 .00 1 040 . 52 0 . 00 0 . 00 1 1760 . 38 
To 8 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 13 360 .52  0 . 00 0 . 00 259 . 00 1603 . 20 
To 9 0 .00 0 . 00 0 .00 0 . 00 0 .00 4319 . 86  0 .oo 0 . 00 0 . 00 1258 .68 5577 . 82 
To 1 0  0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 324 1 . 00 0 .00 0 . 00 324 1 . 00 

Tota l PL Out 0 .00 2059 . 57 9167 .59 1 4540 . 81 6029 .61 33961 .65 7772 .50  381 1  .68 0 .00 1 5 1 7  . 56 



Nat i ona l Pet ro leum Counc i l - I nter-R�ion F l ow  Ana l�s i s  

AVERAGE JANUARY DAY 1991 LOW REFERENCE CASE 

REGION 1 REG ION 2 REGI ON  3 REGION 4 REGI ON  5 REG ION 6 REGI ON  7 REG ION 8 REGI ON 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  913 1 .00 2888 1 . 00 241 5  1 . 00 2148 1 . 00 9146 1 .00 2657 1 . 00 2054 1 . 00 1 058 1 . 00 2573 1 . 00 4 17  1 . 00 26269 1 . 00 
Conmerci a l  483 1 .00 1 595 1 . 00 1300 1 .00 1331 1 . 00 4663 1 .00 1380 1 . 00 1 101  1 . 00 683 1 . 00 1 178 1 . 00 335 1 . 00 14049 1 . 00 
I ndustria l  F i rm 1 1 9  1 .00 225 1 . 00 439 1 . 00 847 1 . 00 1 056 1 .00 6661 1 . 00 250 1 . 00 99 1 . 00 924 1 . 00 61 1 . 00 1 0679 1 . 00 
E l ec Uti l F i rm 0 .00 3 1 . 00 5 1 . 00 221 1 . 00 8 1 . 00 2139 1 . 00 5 1 .00 3 1 . 00 73 1 . 00 0 . 00 2456 1 . 00 
Ind I nterrupt 58 1 .00 262 1 . 00 899 1 . 00 1390 1 . 00 2622 1 .00 1489 1 . 00 595 1 .00 287 1 . 00 700 1 . 00 339 1 . 00 8639 1 . 00 
E l ec I nterrupt 2 1 .00 98 1 . 00 1 1  1 .00 202 1 . 00 81 1 .00 5 16  1 . 00 27 1 . 00 56 1 . 00 837 1 . 00 0 . 00 1830 1 . 00 
Fuel 69 1 .00 2 1 1  1 . 00 340 1 .00 346 1 . 00 933 1 .00 3535 1 . 00 359 1 . 00 490 1 . 00 304 1 . 00 47 1 . 00 6633 1 . 00 

Tota l Demand 1642 1 . 00 5282 1 . 00 5408 1 .00 6486 1 . 00 18509 1 .00 1 8376 1 . 00 4390 1 .00 2675 1 . 00 6588 1 . 00 1 1 99  1 .00 70559 1 . 00 

SUPPL I ES 

Production 0 . 00 70 1 . 00 1 292 1 .00 1425 1 . 00 1 132 1 .00 451 33 1 . 00 1 907 1 .00 5356 1 . 00 1 166 1 . 00 9 1 . 00 57489 1 . 00 
Imports 32 1 . 00 743 1 . 00 0 .00 0 . 00 2085 1 .00 370 1 . 00 0 . 00 1 225 . 41 0 .00 2372 .98 6827 .89 
Base Load LNG 240 1 . 00 0 . oo 0 .00 0 . 00 0 . 00 600 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 840 1 . 00 
Storage 0 .00 537 1 . 00 5583 .35 1300 . 00 7185 . 5 1  4445 . 00 1 789 . 00 683 . 00 1 457 .00 1 78  . 00 231 57 . 27 
Peak Shavi ng 0 .00 0 . oo 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 

Tota l Supply 272 1 .00 1349 1 . 00 6875 .48 2724 . 52 1 0402 .66 50547 .91 3696 .52  7263 .81 2623 .44 2559 .92 88313 .80 

P I PE L I NE FLOW I N  

From 1 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2001 .69 0 . 00 58 .36 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 . 00 2059 . 68  
From 3 0 . 00 8148 . 65 0 . 00 24 . 00 995 . 72 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9167 . 66  
From 4 0 .00 0 . 00 4601 1 .00 0 . 00 9905 .71 34 . 18 0 . 00 0 . 00 0 . 00 0 . 00 14540 . 80 
From 5 0 .00 0 . 00 4501 . 79  0 . 00 0 . 00 0 . 00 1 528 .76 0 . 00 0 . 00 0 . 00 6029 . 78  
From 6 0 .00 0 . 00 0 . 00 1 9466 . 86  0 . 00 0 . 00 9192 .85 984 . 1 7 4319 .96 0 . 00 33961 . 85 
From 7 0 . 00 0 . 00 0 . 00 0 . 00 7252 1 .00 1 60 . 20 0 . 00 360 . 69 0 . 00 0 . 00 7772 . 97 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 363 1 .00 1 084 1 . 00 1 040 1 .00 0 . 00 0 .00 324 . 35 381 1 .94 
From 9 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1 258 1 . 00 0 . 00 15 17  .83 

Tota l PL I n  2001 .69 8148 . 65 9160 .89 19490 . 86  195 1 5  .84 1 278 .88 1 1 760 .85 1603 . 26 5577 .97 324 .35 

P I PE L I NE FLOW OUT 

To 1 0 .00 2001 .69 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2001 . 69 
To 2 0 .00 0 . 00 8148 .65 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 8148 . 65 
To 3 0 . 00 58 . 36 0 .00 4601 1 . 00 4501 . 79  0 . 00 0 . 00 0 , 00 0 .00 0 . 00 9160 . 89  
To 4 0 .00  0 . 00 24 . 00 0 . 00 0 . 00 1 9466 . 86  0 . 00 0 . 00 0 .00 0 . 00 19490 . 86  
To 5 0 .00 0 . 00 995 .72 9905 • 71 0 .00 0 . 00 7252 1 .00 1363 1 . 00 0 . 00 0 . 00 19515  . 84  
To 6 0 .00 0 . 00 0 .00 34 . 18 0 .00 0 . 00 160 . 20 1084 1 . 00 0 . 00 0 . 00 1278 . 88  
To 7 0 .00 0 . 00 0 . 00 0 . 00 1 528 . 76 9192 . 85 0 . 00 1040 1 . 00 0 .00 0 . 00 1 1760 .85 
To 8 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 984 . 17 360 .69 0 . 00 0 . 00 259 . 00 1603 . 26 
To 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 4319  .96 0 .00 0 . 00 0 . 00 1 258 1 . 00 5577 . 97 

71 To 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 .00 324 .35 0 . 00 0 . 00 324 . 35 
...... 
.....:J Tota l PL Out 0 . 00 2059 . 68  9167 .66 1 4540 . 80 6029 .78 33961 .85 7772 .97 381 1  . 94  0 . 00 1 5 1 7  . 83  



71 Nat i ona l Pet roleum Counc i l  - I nter-Region F low Ana l�s is  
....... 

PEAK DAY 1991 CX> LOW REFERENCE CASE 

REGION 1 REG ION 2 REGI ON 3 REG ION 4 REGI ON 5 REG ION 6 REGION 7 REG ION 8 REGION 9 REG ION 1 D  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l 
MM£f9 Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  1 726 1 .00 4795 1 . 00 4347 1 .00 4490 1 . 00 16828 1 . 00 6218 1 . 00 3718 1 .00 21 17  1 . 00 5635 1 .00 1 077 1 . 00 50948 1 . 00 
Conmercia l  894 1 . 00 2552 1 . 00 2275 1 .00 2636 1 . 00 8393 1 .00 2677 1 . 00 181 7  1 .00 1352 1 . 00 1919 1 .00 822 1 . 00 25337 1 . 00 
I ndustr ia l  F i rm 161 . 1 2  3 1 8  1 . 00 698 1 . 00 1 298 1 . 00 1667 1 .00 7979 1 . 00 364 1 . 00 131  1 . 00 1 076 1 .00 94 1 . 00 1 3784 .99 
E l ec  Ut i l  F inn 0 .00 3 1 . 00 5 1 . 00 221 1 . 00 8 1 .00 2139 1 . 00 5 1 . 00 3 1 . 00 73 1 .00 0 . 00 2456 1 . 00 
I nd I nterrupt 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec  I nterrupt 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
Fuel 1 1 2  .96 347 1 . 00 668 1 .00 530 1 . 00 1 588 1 . 00 4328 1 . 00 568 1 . 00 828 1 . 00 541 1 . 00 73 1 . 00 9582 1 . 00 

Tota l Demand 2892 .95 8013  1 . 00 7992 1 . 00 91 74 1 . 00 28484 1 .00 23340 1 . 00 6472 1 .00 4430 1 . 00 9243 1 .00 2065 1 . 00 1 021 09 1 . 00 

SUPPLI ES 

Produc t i on  0 . 00 70 1 . 00 1 292 1 .00 1425 1 . 00 1 132 1 . 00 43281 1 . 00 1 878 1 . 00 5356 1 . 00 1 166 1 .00 9 1 . 00 55608 1 . 00 
Imports 32 1 . 00 743 1 . 00 0 .00 0 . 00 2085 1 .00 370 1 . 00 0 .00 1225 1 . 00 0 .00 2372 1 . 00 6827 1 . 00 
Base Load LNG 280 1 .00 0 . 00 0 . 00 0 . 00 0 . 00 700 1 . 00 0 . 00 0 . 00 0 .00 0 . 00 980 1 . 00 
Storage 0 . oo 1 008 1 . 00 1 1 269 .70 3395 . 77  17792 .97 1 0058 . 28 2713 1 . 00 1870 . 1 0  5 1 00 .59 450 1 . 00 53655 • 71 
Peak Shavi ng 433 1 .00 397 . 17 473 .00 631 . 00 657 . 00 16  . 00 203 . 00 8 . 00 39 . 00 1 42 . 39 2998 . 19 

Total  Supply 745 1 .00 221 7  . 85 13034 .70 5451 . 74 21666 .95 54424 . 87 4793· .96 8458 . 80 6305 .66 2972 . 97 1 20069 . 85 

P I PE L I NE FLOW I N  

From 1 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 . 00 
From 2 2001 1 .00 0 . 00 58 .36 0 . oo 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 2059 .98 
From 3 0 .00 8148 1 . 00 0 .00 24 . 00 995 . 72 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9167 . 97 
From 4 0 . 00 0 . 00 4601 .89 0 . 00 9905 .62 34 . 18 0 . 00 0 . 00 0 .00 0 . 00 1 4540 .70 
From 5 0 . 00 0 . 00 4501 . 79  0 . 00 0 .00 0 . 00 1 528 .76 0 . 00 0 . 00 0 . 00 6029 . 78  
From 6 0 .00 0 . 00 0 .00 1 9466 . 79  0 . 00 0 . 00 9192 . 54 984 . 17 4319 .91  0 . oo 33961 . 72  
From 7 0 .00 0 . 00 0 . 00 0 . 00 7252 .64 1 60  . 20 0 . 00 360 .69 0 .00 0 . 00 7772 .63 
From 8 0 .00 0 . oo 0 .00 0 . 00 1363 .88 1 084 . 47 1 040 .69 0 . 00 0 .00 324 1 . 00 38 1 1  . 72  
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . •  00 0 . 00 
From 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 259 . 00 1258 .91 0 . 00 1 5 1 7  . 75  

Tota l PL I n  2001 1 .00 8148 1 . 00 9160 .84 1 9490 . 79  195 1 5  .65 1 278 . 43 1 1 760 . 58 1603 . 26 5577 .91 324 1 . 00 

P I PE L I NE FLOW OUT 

To 1 0 . 00 2001 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2001 1 . 00 
To 2 0 .00 0 . 00 8148 1 .00 0 .00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 8148 1 . 00 
To 3 0 . 00 58 . 36 0 .00 4601 . 89 4501 . 79 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9160 .84 
To  4 0 . 00 0 . 00 24 .00 0 . 00 0 . 00 19466 . 79  0 . 00 0 . 00 0 . 00 0 . 00 1 9490 . 79  
To 5 0 . 00 0 . 00 995 .72 9905 . 62 0 .00 0 . 00 7252 .64 1363 . 88  0 . 00 0 . oil 1 95 1 5  . 65 
To 6 0 . 00 0 . 00 0 .00 34 . 18 0 .00 0 . 00 160 . 20 1 084 . 47 0 . 00 0 . 00 1 278 . 43 
To 7 0 .00 0 . 00 0 .00 0 . 00 1 528 .76 9192 . 54 0 . 00 1 040 .69 0 . 00 0 . 00 1 1760 . 58 
To 8 0 .00 0 . 00 0 .00 0 . 00 0 . 00 984 . 1 7 360 .69 0 . 00 0 .00 259 . 00 1603 . 26 
To 9 0 .00 0 . 00 0 .00 0 . 00 0 . 00 4319 . 91 0 . 00 0 . 00 0 .00 1 258 . 91 5577 .91 
To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 

Tota l PL Out 0 .00 2059 . 98  9167 .97 1 4540 . 70  6029 . 78  33961 . 72  7772 . 63 381 1 . 72  0 .00 1 5 1 7  . 75  



Nat i onal  Pet roleum Counc i l  - l nter-R�ion F l ow Ana lxs i s  

AVERAGE DAY 1995 LOW REFERENCE CASE 

REGION 1 REG ION 2 REGI ON  3 REG ION 4 REGI ON  5 REG ION 6 REGI ON 7 REGION 8 REGION 9 REGION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  546 1 .00 1568 1 . 00 1 252 1 .00 1 029 1 . 00 4324 1 .00 1 1 70 1 . 00 886 1 .00 557 1 . 00 1 568 1 .00 231 1 . 00 13130 1 . 00 
Conmercia l  272 1 . 00 904 1 . 00 681 1 .00 754 1 . 00 2204 1 . 00 818 1 . 00 575 1 .00 362 1 . 00 849 1 . 00 203 1 . 00 7620 1 . 00 
I ndustria l  F i rm 136 1 . 00 274 1 . 00 431 1 .00 649 1 . 00 622 1 .00 671 1 1 . 00 178 1 . 00 1 17 1 . 00 1 160 1 .00 75 1 . 00 1 0352 1 . 00 
E l ec  Uti l F i rm  90 1 . 00 45 1 . 00 45 1 .00 162 1 . 00 146 1 .00 3141 1 . 00 1 6  1 . 00 13 1 . 00 106 1 . 00 0 . 00 3766 1 . 00 
l nd  I nterrupt 88 1 . 00 330 1 . 00 798 1 .00 1633 1 . 00 2453 1 .00 1604 1 . 00 61 7 1 . 00 314  1 . 00 694 1 .00 333 1 . 00 8862 1 . 00 
E l ec  I nterrupt 208 1 . 00 806 1 . 00 1 1 2  1 .00 354 1 . 00 176 1 .00 849 1 . 00 88 1 . 00 1 04 1 . 00 1 397 1 . 00 43 1 . 00 4133 1 . 00 
Fuel 52  1 .00 1 56 1 . 00 206 1 .00 367 1 . 00 1 973 1 .00 3445 1 . 00 206 1 .00 487 1 . 00 303 1 .00 35 1 . 00 7229 1 . 00 

Tota l Demand 1 391 1 .00 4084 1 . 00 3524 1 .00 4948 1 . 00 1 1 897 1 .00 1 m7 1 . 00 2565 1 . 00 1952 1 . 00 6076 1 .00 918 1 . 00 55096 1 . 00 

SUPPL IES 

Production 0 .00 66 1 . 00 1 21 4  1 .00 2962 1 . 00 1 1 14 1 .00 37826 1 . 00 1 779 1 .00 6698 . 94 1 236 1 .00 1 0  1 . 00 52904 .99 
Imports 32 1 . 00 1341 .83 0 .00 0 . 00 2568 . 00 370 . 00 0 .00 1780 . 00 0 .00 3 102 .46 9193 . 28 
Base Load LNG 3 1 5  .00 0 . 00 0 . 00 0 . 00 0 .00 600 . 00 0 . 00 0 . 00 0 .00 0 . 00 915 . oo 
Storage 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . oo 
Peak Shavi ng 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 

Tota l Supply 347 .09 1406 . 84  1 2 1 3  1 . 00 2961 1 . 00 3682 .30 38796 . 97 1 779 1 .00 8477 .74 1 236 1 .00 31 1 1  .47 63012  .87 

P I PE L I NE FLOW I N  

From 1 0 . 00 0 . 00 0 .00 0 . 00 0 .oo 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2344 .58 0 . 00 183 .27 0 . 00 0 .00 0 . oo 0 . 00 0 . 00 0 .00 0 . 00 2527 . 56 
From 3 0 .00 8541 .so  0 .00 24 . 00 995 .54 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9560 .5 1  
From 4 0 . 00 0 . 00 4601 .95 0 . 00 1 001 7 .52 34 . 15 0 . 00 0 . 00 0 .00 0 . 00 14652 . 65 
From 5 0 .oo 0 . 00 4661 .59 0 . 00 0 . 00 0 . 00 1841 .57  0 . 00 0 .00 0 . 00 6502 . 58 
From 6 0 . 00 0 . 00 0 .00 19566 . 59 0 .00 0 . 00 9192 .66 984 . 13 5065 .68 0 . 00 34807- .61 
From 7 0 . 00 0 . 00 0 .00 0 . 00 7273 .99 160 . 1 5  0 .00 360 . 52 0 .00 0 . 00 7793 .95 
From 8 0 .00 0 . 00 0 .00 0 . 00 1 676 1 .00 1084 1 . 00 1 040 1 .00 0 . 00 700 .77 324 1 . 00 4824 .97 
From 9 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 258 .68 0 . 00 1 5 1 7  . 56 

Tota l PL I n  2344 .58 8541 . so 9445 .76 19590 . 59 19961 .73 1278 .87 1 2073 .68 1603 . 20 7023 .69 324 1 . 00 

P I PE L I NE FLOW OUT 

To 1 0 .00 2344 . 58 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 . 58 
To 2 0 . 00 0 . 00 8541 .so 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 8541 . so 
To 3 0 . 00 183 . 27 0 .00 4601 . 95  4661 .59 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9445 .76 
To 4 0 . 00 0 . 00 24 .00 0 . 00 0 . 00 19566 . 59 0 . 00 0 . 00 0 . 00 0 . 00 1 9590 .59 
To 5 0 .00 0 . 00 995 .54 1 0017 . 52 0 .00 0 . 00 7273 .99 1676 1 . 00 0 . 00 0 . 00 1 9961 .73 
To 6 0 . 00 0 . 00 0 .00 34 . 15 0 .00 0 . 00 160 . 1 5  1 084 1 . 00 0 .00 0 . 00 1 278 .87 
To 7 0 .00 0 . 00 0 .00 0 . 00 1841  .57  9192 . 66  0 .00 1 040 1 . 00 0 .00 0 . 00 1 2073 .68 
To  8 0 .00 0 . 00 0 .00 0 . 00 0 . 00 984 . 13 360 .52 0 . 00 0 .00 259 . 00 1603 . 20 
To 9 0 .00 0 . 00 0 . oo 0 . oo 0 .00 5065 . 68  0 . 00 700 . 77  0 .00 1 258 . 68  7023 .69 

71 To 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 324 1 . 00 0 .00 0 . oo 324 1 . 00 
..... CD Tota l PL Out 0 . 00 2527 . 56 9560 . 5 1  1 4652 . 65 6502 .58 34807 . 61 7793 .95 4824 . 97 0 .00 1 5 1 7  . 56 



71 Nat i ona l Petro leum Counci l - I nter-Region F l ow Ana l�s i s  

I:\) 
AVERAGE JANUARY DAY 1 995 LOW REFERENCE CASE 0 

REGI ON 1 REG ION 2 REG I ON 3 REG ION 4 REGI ON 5 REGION 6 REGI ON 7 REG ION 8 REGI ON 9 REGION 1 0  TOTAL 

cap Uti l Cap Ut i l  Cap Ut i l Cap Uti l Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

� 
Resident i a l  1 097 1 .00 3188 1 . 00 2622 1 .00 2313  1 . 00 9486 1 .00 2677 1 . 00 2043 1 . 00 1079 1 . 00 2644 1 .00 427 1 . 00 27575 1 . 00 
Conmercia l  482 1 .00 1614 1 . 00 1 298 1 .00 1392 1 . 00 4706 1 . 00 1460 1 . 00 1 092 1 .00 687 1 . 00 1 103 1 .00 338 1 . 00 14 171 1 . 00 
Industr ia l  F i rm 173 1 .00 379 1 . 00 620 1 . 00 883 1 . 00 1 077 1 .00 6770 1 . 00 264 1 . 00 146 1 .00 1 240 1 .00 92 1 . 00 1 1643 1 . 00 
E l ec Uti  l F i rm 1 73  1 . 00 81 1 . 00 85 1 .00 1 62 1 . 00 276 1 . 00 21 19 1 . 00 23 1 . 00 13 1 . 00 78 1 . 00 0 . 00 301 1  1 . 00 
lnd I nterrupt 47 1 .00 241 1 . 00 725 1 .00 1329 1 . 00 2480 1 . 00 1516  1 . 00 610  1 .00 316 1 . 00 666 1 .00 310 1 . 00 8241 1 . 00 
E l ec I nterrupt 2 1 .00 1 06 1 . 00 1 4  1 . 00 1 49 1 . 00 149 1 .00 5 1 1  1 . 00 33 1 .00 242 1 . 00 897 1 . 00 0 . 00 21 03 1 . 00 
Fuel 83 1 .00 225 1 . 00 343 1 .00 448 1 . 00 2449 1 . 00 3562 1 . 00 348 1 . 00 610 1 . 00 3 1 5  1 .00 46 1 . 00 8429 1 . 00 

Tota l Demand 2056 1 . 00 5834 1 . 00 5707 1 . 00 6676 1 . 00 20623 1 . 00 18615 1 . 00 441 1 1 . 00 3094 1 . 00 6943 1 .00 12 1 1  1 . 00 751 74 1 . 00 

SUPPLI ES 

Product ion 0 . 00 64 1 . 00 1 183 1 . 00 2888 1 . 00 1 087 1 . 00 36881 1 . 00 1 735 1 . 00 6530 1 . 00 1 206 1 .00 9 1 . 00 5 1 581 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2568 1 .00 370 1 . 00 0 . 00 1780 .47 0 .00 3102 . 77  9193 .82 
Base Load LNG 31 5 1 . 00 0 . oo 0 . 00 0 . 00 0 .00 600 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 915  1 . 00 
Storage 0 . 00 537 1 . 00 5583 .87 1300 1 . 00 7185 1 .00 4445 . 00 1 789 .54 683 . 00 1457 .23 1 78  . 00 231 57 . 65 
Peak Shavi ng 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 . 00 

Tota l supply 347 1 . 00 1942 1 . 00 6766 . 89 4187 1 . 00 1 0839 1 . 00 42295 . 89 3523 . 77 8993 .82 2662 .58 3289 . 73  84846 . 89 

P I PEL INE FLOW IN  

Fran 1 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 
Fran 2 2344 . 73  0 . oo 183 . 27 0 . 00 0 .00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 2527 . 70 
Fran 3 0 . 00 8541 .66 0 . 00 24 . 00 995 .54 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9560 .65 
Fran 4 0 .00 0 . 00 4601 .67 0 . 00 1 001 7 .79 34 . 15 0 .00 0 . 00 0 .00 0 . 00 14652 . 75  
Fran 5 0 . 00 0 . 00 4661 .59 0 . 00 0 .00 0 . 00 1 84 1  . 57 0 . 00 0 .00 0 . 00 6502 . 58 
Fran 6 0 .00 0 . 00 0 . 00 19566 .69 0 .00 0 . oo 9192 .36 984 . 13 5065 .68 0 . 00 34807 . 58 
Fran 7 0 .00 0 . 00 0 .00 0 . 00 7273 .48 1 60 . 15 0 .00 360 . 52 0 .00 0 . 00 7793 .48 
Fran 8 0 . 00 0 . 00 0 . 00 0 . 00 1 676 1 . 00 1084 1 . 00 1 040 1 .00 0 . 00 700 1 .00 324 . 26 4824 . 95 
Fran 9 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Fran 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . oo 0 . 00 259 . 00 1 258 1 .00 0 . 00 1 5 17  .83 

Tota l PL In  2344 . 73  8541 .66 9445 .62 19590 . 69 19961 .68 1278 .87 1 2073 .45 1603 . 20 7023 .77 324 . 26 

P I PEL INE FLOW OUT 

To 1 0 . 00 . 2344 .73 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 . 73  
To 2 0 . 00 0 . 00 8541 .66 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 8541 .66 
To 3 0 . 00 183 . 27 0 . 00 4601 . 67 4661 .59 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 .62 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 . 00 19566 .69 0 .00 0 . 00 0 .00 0 . 00 19590 . 69 
To 5 0 . 00 0 . 00 995 .54 1 0017  .79 0 .00 0 . 00 7273 .48 1676 1 . 00 0 .00 0 . 00 1 9961 .68 
To 6 0 . 00 0 . 00 0 . 00 34 . 15 0 . 00 0 . 00 160 . 1 5  1084 1 . 00 0 .00 0 . 00 1 278 . 87 
To 7 0 . 00 0 . 00 0 . 00 0 . 00 1841  . 57 9192 .36 0 . 00 1040 1 . 00 0 .00 0 . 00 1 2073 .45 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 .00 984 . 13 360 .52 0 . 00 0 .00 259 . 00 1603 . 20 
To 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 5065 .68 0 . 00 700 1 . 00 0 .00 1 258 1 . 00 7023 . 77  
T o  1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 324 . 26 0 . oo 0 . 00 324 . 26 

Tota l PL out 0 . 00 2527 . 70 9560 .65 14652 . 75  6502 .58 34807 . 58 7793 .48 4824 .95 0 . oo 15 17  .83 



Nat i onal Petroleum Counc i l - l nter·R�ion F low Ana l�s i s  

PEAK DAY 1 995 LOW REFERENCE CASE 

REGION 1 REG ION 2 REGION 3 REG I ON 4 REGI ON 5 REG ION 6 REGION 7 REG ION 8 REG ION 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd .Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resi dent i a l  1843 1 .00 5420 1 . 00 5008 1 . 00 4974 1 . 00 17644 1 .00 621 0  1 . 00 3595 1 .00 1996 1 . 00 5764 1 . 00 964 1 . 00 53417  1 . 00 
Conmerci a l  89 1  1 .00 2583 1 . 00 2271 1 .00 2756 1 . 00 8470 1 .00 2832 1 . 00 1801 1 .00 1361 1 . 00 1 798 1 . 00 828 1 . 00 25591 1 . 00 
I ndust rial  F i rm 209 1 .00 464 1 . 00 828 1 . 00 13 1 5  1 . 00 1654 1 .00 81 1 1  1 . 00 382 1 . 00 1 82 1 . 00 1 384 1 . 00 1 23  1 . 00 14652 1 . 00 
E l ec Uti l F i rm 0 .00 3 1 . 00 5 1 . 00 1 62 1 . 00 13  1 .00 21 19  1 . 00 8 1 . 00 13 1 . 00 78 1 .00 0 . 00 2402 1 . 00 
lnd Interrupt 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
E lec I nterrupt 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
Fuel 134 1 .00 368 1 . 00 658 1 .00 679 1 . 00 4134 1 .00 4362 1 . 00 551 1 . 00 1 057 1 . 00 558 1 .00 71 1 . 00 1 2571 1 . 00 

Tota l Demand 3076 1 .00 8838 1 . 00 8770 1 .00 9885 1 . 00 31915 1 .00 23634 1 . 00 6337 1 . 00 4609 1 . 00 9582 1 . 00 1986 1 . 00 1 08635 1 . 00 

SUPPLI ES 

Production 0 .00 64 1 . 00 1 183 1 . 00 2888 1 . 00 1 087 1 .00 35368 1 . 00 1 708 1 .00 6530 1 . 00 1 206 1 . 00 9 1 . 00 50041 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2568 1 .00 370 1 . 00 0 .00 1780 1 . 00 0 . 00 3 102 1 . 00 9193 1 . 00 
Base Load LNG 360 1 . 00 0 . oo 0 . 00 0 . 00 0 . 00 700 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 1 060 1 . 00 
Storage 0 .00 1 008 1 . 00 1 1 269 1 . 00 3395 1 . 00 17792 1 .00 1 0058 . 85 271 3 1 .00 1870 . 00 5 1 00 .59 450 . 00 53655 .89 
Peak Shavi ng 433 1 .00 397 . 47 473 .00 631 . 00 657 . 00 16 . oo 203 .00 8 . 00 39 .00 1 42 . 00 2998 .2 1  

Tota l Supply 825 1 .00 2809 . 92 12925 .96 691 4  . 91 22103 .97 465 1 1  .97 4624 .96 1 0 187 . 82 6344 .67 3703 .84 1 16948 . 93 

P I PEL INE FLOW I N  

Fran 1 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 
Fran 2 2344 .96 0 . 00 183 . 27 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2527 . 91 
Fran 3 0 .00 8541  1 . 00 0 .00 24 . 00 995 1 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9560 1 . 00 
Fran 4 0 .00 0 . 00 4601 . 67 0 . 00 1001 7 .81 34 . 15 0 . 00 0 . 00 0 . 00 0 . 00 14652 . 76 
Fran 5 0 .00 0 . 00 4661 . 59 0 . 00 0 . 00 0 . 00 1841  .57  0 . 00 0 . 00 0 . 00 6502 . 58 
Fran 6 0 .00 0 . 00 0 . 00 19566 . 76 0 . 00 0 . 00 9192 .38 984 . 13 5065 .68 0 . 00 34807 . 63  
Fran 7 0 .00 0 . 00 0 . 00 0 . 00 n73 .48 1 60 . 15 0 . 00 360 . 52 0 . 00 0 . 00 7793 . 48 
Fran 8 0 .00 0 . 00 0 .00 0 . 00 1676 1 .00 1084 .48 1 040 1 .00 0 . 00 700 1 . 00 324 . 26 4824 .83 
Fran 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Fran 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 259 . 00 1 258 .96 0 . 00 15 17  .80 

Tota l PL I n  2344 .96 8541 1 . 00 9445 .62 1 9590 . 76 19961 .71 1278 .43 12073 .47 1603 . 20 7023 .76 324 . 26 

PI PEL INE FLOW OUT 

To 1 0 .00 2344 . 96 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 . 96 
To 2 0 .00 0 . 00 8541 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 8541 1 . 00 
To 3 0 .00 1 83  . 27 0 . 00 4601 . 67 4661 .59 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 9445 . 62 
To 4 0 .00 0 . 00 24 .00 0 . 00 0 . 00 19566 . 76 0 .00 0 . 00 0 . 00 0 . 00 19590 . 76 
To 5 0 .00 0 . 00 995 1 . 00 1 00 1 7  . 81 0 .00 0 . 00 7273 .48 1676 1 . 00 0 .00 0 . 00 1 9961 • 71 
To 6 0 .oo 0 . 00 0 . 00 34 . 15 0 .00 0 . 00 160 . 1 5  1 084 .48 0 . 00 0 . 00 1278 . 43 
To 7 0 .00 0 . 00 0 . 00 0 . 00 1841 .57 9192 . 38 0 . 00 1 040 1 . 00 0 .00 0 . 00 1 2073 . 47 
To 8 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 984 . 13 360 .52 0 . 00 0 . 00 259 . 00 1603 . 20 
To 9 0 .oo 0 . 00 0 . 00 0 . 00 0 . 00 5065 .68 0 . 00 700 1 . 00 0 . 00 1258 .96 7023 . 76 

71 To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 324 . 26 0 .00 0 . 00 324 . 26 
I:\) 
...... Tota l PL Out 0 .oo 2527 . 91 9560 1 .00 1 4652 . 76 6502 .58 34807 . 63  7793 .48 4824 .83 0 . 00 1 5 17  .80 



71 Nat i onal Petro leum Counc i l  - I nter-Region F l ow Ana lys i s  

t\) 
AVERAGE DAY 2000 t\) LOW REFERENCE CASE 

REGI ON 1 REG ION 2 REGION 3 REG ION 4 REGI ON 5 REG ION 6 REGION 7 REG ION 8 REGI ON 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut il Cap Uti l Cap Ut i l  cap Uti l Cap Ut i l  cap Uti l Cap Ut i l  cap Uti l Cap Ut i l  Cap Ut i l  
� Rate MMcfd Rate MMcfd Rate � Rate � Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MM£f!l Rate MMcfd Rate 

� 
Resident i a l  580 1 . 00 1543 1 . 00 1 195 1 . 00 970 1 . 00 4197 1 .00 1 1 06 1 . 00 858 1 . 00 551  1 . 00 1 552 1 . 00 225 1 . 00 1 2776 1 . 00 
Conmerci a l  284 1 . 00 883 1 . 00 668 1 .00 796 1 . 00 2199 1 .00 803 1 . 00 569 1 .00 358 1 . 00 871 1 . 00 1 91 1 . 00 7622 1 . 00 
Industr ia l  F i rm 144 1 . 00 309 1 . 00 481 1 . 00 559 1 . 00 575 1 . 00 6232 1 . 00 165 1 . 00 136 1 . 00 1 144 1 .00 93 1 . 00 9836 1 . 00 
E l ec Uti l F i rm  96 1 . 00 61 1 . 00 40 1 . 00 375 1 . 00 120 1 .00 3282 1 . 00 43 1 . 00 287 1 . 00 144 1 .00 0 . 00 4447 1 . 00 
lnd Interrupt 59 1 . 00 231 1 . 00 551 1 .00 1 271 1 . 00 2096 1 . 00 1474 1 . 00 572 1 . 00 301 1 . 00 n4 1 .00 301 1 . 00 7578 1 . 00 
E lec I nterrupt 130 1 . 00 476 1 . 00 157 1 . 00 362 1 . 00 266 1 .00 875 1 . 00 1 1 4  1 . 00 1 01 1 . 00 1612  1 .00 56 1 . 00 4149 1 . 00 
Fuel 50 1 . 00 140 1 . 00 203 1 .00 406 1 . 00 1 971 1 . 00 3322 1 . 00 182 1 .00 567 1 . 00 35 1 1 .00 34 1 . 00 nz7 1 . 00 

Tota l Demand 1343 1 . 00 3642 1 . 00 3294 1 . 00 4739 1 . 00 1 1 424 1 . 00 1 7094 1 . 00 2502 1 . 00 2300 1 . 00 6397 1 . 00 899 1 . 00 53637 1 . 00 

SUPPL I ES 

Product ion 0 . 00 68 1 . 00 1 265 1 . 00 3607 1 . 00 1 030 1 . 00 31868 1 . 00 1388 1 .00 7577 .91 1 775 1 . 00 14  1 . 00 48590 .99 
Imports 32 1 . 00 1341 1 . 00 0 . 00 0 . 00 2568 1 . 00 370 . 00 0 .00 2555 . 00 0 .00 3 102 . 57 9968 . 57 
Base Load LNG 315  . 00 0 . 00 0 . 00 0 . 00 0 . 00 600 . 00 0 .00 0 . 00 0 .00 0 . 00 915  . oo 
Storage 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . oo 0 .00 0 . 00 0 . 00 
Peak Shavi ng 0 . 00 0 . 00 0 . oo 0 . 00 0 . oo 0 . 00 0 .00 0 . oo 0 .00 0 . 00 0 . 00 

Tota l Supply 347 .09 1409 1 . 00 1 264 1 .00 3607 1 . 00 3598 1 .00 32837 .97 1387 1 . 00 1 0131 .68 1 774 1 .00 31 1 5  . 57 59473 .90 

P I PE L I NE FLOW I N  

From 1 0 .00 0 . oo 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 .oo 
From 2 2344 . 56 0 . 00 183 . 1 8  0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 2527 . 53 
From 3 0 . 00 8541 . 42 0 . 00 24 . 00 995 .36 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9560 .41  
From ·4 0 .oo 0 . 00 4601 .88 0 . oo 1001 7 .58 34 . 09 0 .00 0 . oo 0 . 00 0 . 00 14652 . 68  
From 5 0 . 00 0 . 00 4661 .40 0 . 00 0 .00 0 . 00 1841 .38 0 . oo 0 .00 0 . 00 6502 . 39 
From 6 0 . 00 0 . 00 0 . 00 1 9566 . 56 0 .00 0 . •  00 9192 . 22 984 . 09  5065 .54 0 . 00 34807 . 46 
From 7 0 . 00 0 . 00 0 . 00 0 . 00 n73 .34 160 . 10 0 .00 360 . 35 0 .oo 0 . 00 7793 .34 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 .00 0 . 00 700 1 .00 324 1 . 00 4824 1 . 00 
From 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
From 1 0  0 . oo 0 . oo 0 . 00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1 258 .96 0 . 00 1 5 1 7  .80 

Tota l PL I n  2344 . 56 8541 . 42 9445 .63 19590 . 56 19961 .52 1278 .86 12073 .31  1603 . 13 7023 .66 324 1 . 00 

P IPEL INE FLOW OUT 

To 1 0 . oo 2344 . 56 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . oo 0 . 00 2344 . 56 
To 2 0 . 00 0 . 00 8541 .42 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 8541 · . 42 
To 3 0 . 00 1 83 . 18 0 . 00 4601 . 88  4661 .40 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9445 .63 
To 4 0 .oo 0 . 00 24 . 00 0 . oo 0 . 00 19566 . 56 0 . oo 0 . oo 0 .oo 0 . 00 1 9590 . 56 
To 5 0 . 00 0 . oo 995 .36 1 0017  . 58 0 . 00 0 . 00 7273 .34 1676 1 . 00 0 .00 0 . 00 1 9961 . 52 
To 6 0 . 00 0 . 00 0 .oo 34 . 09 0 . 00 0 . oo 160 . 1 0  1 084 1 . 00 0 .00 0 . 00 1278 . 86  
To 7 0 . oo 0 . 00 0 . 00 0 . 00 1841 .38 9192 . 22 0 . 00 1 040 1 . 00 0 .oo 0 . oo 1 2073 .31  
To 8 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 09 360 .35 0 . oo 0 . 00 259 . 00 1 603 . 13 
To 9 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 5065 . 54 0 . 00 700 1 . 00 0 . 00 1 258 .96 7023 .66 
To  10  0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 324 1 . 00 0 . 00 0 . 00 324 1 . 00 

Tota l PL Out 0 . 00 2527 . 53 9560 .41  1 4652 . 68  6502 .39 34807 .46 7793 .34 4824 1 . 00 0 .00 1 5 17  . 80 



Nat i ona l Pet ro leum Counc i l - l nter-R�ion F l ow Ana l�s i s  

AVERAGE JANUARY DAY 2DOO LOW REFERENCE CASE 

REGION 1 REGION 2 REGION 3 REG ION 4 REGI ON 5 REG ION 6 REG ION 7 REG ION 8 REGION 9 REGION 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resi dent i a l  1 165 1 -00 3 136 1 - 00 2503 1 - 00 2181 1 - 00 9208 1 -00 2531 1 . 00 1979 1 . 00 1068 1 . 00 261 8  1 . 00 414 1 . 00 26802 1 . 00 
Conmercia l  504 1 . 00 1576 1 . 00 1 273 1 . 00 1471 1 . 00 4696 1 . 00 1433 1 . 00 1 080 1 . 00 680 1 . 00 1 132 1 . 00 318 1 . 00 1 4163 1 . 00 
I ndustr ia l  F i rm 177 1 . 00 403 1 . 00 645 1 .00 749 1 . 00 971 1 . 00 6296 1 . 00 244 1 . 00 168 1 . 00 1 21 6  1 . 00 1 13 1 _ 00 1 0982 1 . 00 
E l ec  Uti l F i rm  185 1 .00 1 03 1 . 00 97 1 .00 604 1 . 00 294 1 .00 2249 1 . 00 1 04 1 . 00 449 1 . 00 1 29 1 . 00 0 . 00 4215  1 . 00 
lnd I nterrupt 32 1 .00 1 69 1 . 00 500 1 .00 1 035 1 . 00 2 1 1 9  1 . 00 1393 1 . 00 566 1 . 00 303 1 . 00 695 1 .00 280 1 . 00 7090 1 . 00 
E l ec  I nterrupt 1 1 .00 63 1 . 00 20 1 .00 1 52 1 . 00 226 1 .00 527 1 . 00 43 1 . 00 236 1 . 00 1 036 1 . 00 0 . 00 2303 1 . 00 
Fuel 86 1 .00 216  1 . 00 331 1 .00 495 1 . 00 2424 1 . 00 3410 1 . 00 313  1 . 00 710 1 . 00 359 1 . 00 44 1 . 00 8388 1 . 00 

Tota l Demand 2150 1 . 00 5665 1 . 00 5369 1 .00 6687 1 . 00 19938 1 . 00 1 7838 1 . 00 4329 1 . 00 3613  1 . 00 7183 1 . 00 1 1 69 1 . 00 73946 1 . 00 
' 

SUPPL I ES 

Product i on  0 .oo 67 1 . 00 1 233 1 . 00 35 17  1 . 00 1 005 1 .00 3 1 071 L OO 1 353 1 . 00 7387 1 . 00 1 730 1 . 00 13 1 . 00 47375 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 .00 0 . 00 2568 1 . 00 370 1 . 00 0 .00 2555 . 22 0 . 00 3102 . 76 9968 . 73  
Base Load LNG 315  1 . 00 0 . 00 0 . 00 0 . 00 0 .00 600 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 915 1 . 00 
Storage 0 . 00 537 1 . 00 5583 1 .00 1300 1 . 00 7185 1 . 00 4445 . 19 1 789 1 .00 683 . 00 1457 .80 1 78  . oo 231 57 .80 
Peak Shavi ng 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 

Tota l Supply 347 1 . 00 1944 1 . 00 681 5 1 . 00 4817  1 . 00 10757 1 .00 36486 .90 3 142 1 .00 1 0625 .75 3187 .91 3293 . 72  81415 .91  

P I PEL INE FLOW I N  

From 1 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . oo 0 . 00 
From 2 2344 . 77  0 . 00 183 . 1 8  0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2527 . 73  
From 3 0 .00 8541 . 65 0 .00 24 . 00 995 .36 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9560 .62 
From 4 0 .00 0 . 00 4601 .56 0 . 00 1001 7 . 73  34 . 09  0 .00 0 . 00 0 . 00 0 . 00 14652 .67 
From 5 0 .00 0 . 00 4661 .40 0 . 00 0 .oo 0 . 00 1841  .38 0 . 00 0 . 00 0 . 00 6502 . 39 
From 6 0 .00 0 . 00 0 .00 19566 .60 0 .00 0 . 00 9192 .22 984 . 09  5065 .46 0 . 00 34807 .46 
From 7 0 . 00 0 . 00 0 . 00 0 . 00 7273 .33 1 60  . 10 0 .00 360 .35 0 . 00 0 . 00 7793 . 33 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1676 1 . 00 1084 1 . 00 1 040 1 .00 0 . 00 700 1 . 00 324 . 18 4824 . 94 
From 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 259 . 00 1 258 1 . 00 0 . 00 1 5 17  . 83  

Tota l P L  I n  2344 . 77  8541 .65 9445 .47 19590 . 60 19961 .59 1 278 .86 12073 .31  1603 . 13 7023 .61 324 . 18 

P I PEL INE FLOW OUT 

To 1 0 . 00 2344 . 77  0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 . 77  
To 2 0 . 00 0 . 00 8541 .65 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 8541 . 65 
To 3 0 .00 183 . 18 0 . 00 4601 . 56 4661 .40 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 9445 . 47 
To 4 0 .00 0 . 00 24 .00 0 . 00 0 .00 1 9566 . 60  0 . 00 0 . 00 0 . 00 0 . 00 19590 .60 
To 5 0 . 00 0 . 00 995 .36 1 0017 .73 0 . 00 0 . 00 7273 .33 1676 1 . 00 0 .00 0 . 00 1 9961 . 59 
To 6 0 . 00 0 . 00 0 .00 34 . 09  0 .00 0 . 00 160 . 1 0  1084 1 . 00 0 . 00 0 . 00 1 278 . 86  
To 7 0 . 00 0 . 00 0 .00 0 . 00 1841 .38 9192 . 22 0 .00 1 040 1 . 00 0 . 00 0 . 00 1 2073 .31  
To 8 0 .00 0 . 00 0 .00 0 . 00 0 .00 984 .09 360 .35 0 . 00 0 . 00 259 . 00 1603 . 13 
To 9 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 5065 .46 0 .00 700 1 . 00 0 .00 1 258 1 . 00 7023 . 61 

7l To 1 0  0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . oo 0 . oo 324 . 18 0 .00 0 . oo 324 - 18 
N (1.) Tota l PL Out 0 . 00 2527 . 73  9560 .62 1 4652 . 67 6502 .39 34807 .46 7793 .33 4824 .94 0 .00 1 5 17  .83 



71 Nati ona l Pet roleum Counc i l -

1:\) 
PEAK DAY 2000 .j:>. 

REG ION 1 REG ION 2 REGI ON 3 REG I ON 4 REGI ON  5 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l 
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

PEMAND 

Residenti a l  1 84 1  1 .00 5425 1 . 00 5007 1 .00 4973 1 . 00 17679 1 .00 
Conmerci a l  933 1 .00 2521 1 . 00 2228 1 .00 291 2  1 . 00 8453 1 .00 
I ndustr ia l  F i rm 201 1 . 00 464 1 . 00 790 1 .00 1084 1 . 00 1465 1 .00 
E l ec  Uti l  F i rm  0 .00 3 1 . 00 8 1 .00 1 65 1 . 00 21 1 .00 
lnd I nterrupt 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec I nterrupt 0 .00 0 . 00 0 .00 0 . 00 0 .00 
Fuel 138 1 . 00 351 1 . 00 623 1 .00 736 1 . 00 4073 1 -00 

Tota l Demand 3 1 1 2  1 .00 8764 1 . 00 8655 1 .00 9870 1 . 00 31690 1 .00 

SUPPL IES 

Product i on  0 .00 67 1 . 00 1 233 1 .00 35 1 7  1 . 00 1 005 1 .00 
Imports 32 1 . 00 1341 1 . 00 0 .00 0 . 00 2568 1 . 00 
Base Load LNG 360 1 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Storage 0 .00 1008 1 . 00 1 1 269 1 .00 3395 1 . 00 1 7792 1 .00 
Peak Shavi ng 433 1 . 00 397 1 - 00 473 1 . 00 631 . 00 657 . 1 3  

Tota l supply 825 1 .00 281 2  1 . 00 12975 1 .00 7543 . 92 22021 .97 

P I PEL INE FLOW I N  

From 1 0 .00 0 . 00 0 . 00 0 . 00 0 .00 
From 2 2344 .98 0 . 00 183 . 1 8  0 . 00 0 .00 
From 3 0 .00 8541 . 97 0 .00 24 . 00 995 .36 
From 4 0 .00 0 . 00 4601 .52 0 . 00 1001 7 .84 
From 5 0 . 00 0 . 00 4661 .40 0 . 00 0 .00 
From 6 0 .00 0 . 00 0 .00 19566 • 71 0 . 00 
From 7 0 .00 0 . 00 0 .00 0 . 00 7273 .32 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 676 1 . 00 
From 9 0 . 00 0 . 00 0 .00 0 . 00 0 .00 
From 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l PL I n  2344 .98 8541 . 97 9445 .46 19590 • 71 19961 .64 

P I PEL INE FLOW OUT 

To 1 0 .00 2344 . 98  0 . 00 0 . 00 0 .00 
To 2 0 .00 0 . 00 8541 .97 0 . 00 0 .00 
To 3 0 .00 1 83  . 18 0 .00 4601 . 52 4661 .40 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 .00 
To 5 0 .00 0 . 00 995 .36 1 0017  .84 0 .00 
To 6 0 .00 0 . 00 0 .00 34 . 09  0 .00 
To 7 0 .00 0 . 00 0 .00 0 . 00 1841 .38 
To 8 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 
To 1 0  0 .00 0 . 00 0 .00 0 . 00 0 .00 

Tota l PL Out 0 .00 2527 . 92 9560 .90 1 4652 • 74 6502 .39 

I nter-Region F l ow Ana lys i s  

L OW  REFERENCE CASE 

REG ION 6 REGI ON 7 REG ION 8 

Cap Uti l Cap Uti l Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate 

6200 1 . 00 3602 1 . 00 1986 1 . 00 
2781 1 . 00 1 782 1 .00 1347 1 . 00 
7530 1 . 00 353 1 . 00 203 1 . 00 
2184 1 . 00 8 1 .00 13 1 . 00 

0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

4174 1 . 00 496 1 .00 12 1 1  1 . 00 

22868 1 . 00 6240 1 . 00 4759 1 . 00 

29796 1 . 00 1332 1 .00 7387 1 . 00 
370 1 . 00 0 . 00 2555 .68 
700 1 . 00 0 . 00 0 . oo 

1 0058 1 . 00 2713 1 .00 1870 . 00 
16 . 00 203 . 00 8 . 00 

40940 1 - 00 4248 .95 1 1820 . 77  

0 . 00 0 .00 0 . 00 
0 . oo 0 . 00 0 . 00 
0 . 00 0 .00 0 . 00 

34 . 09 0 . 00 0 . 00 
0 . 00 1841 .38 0 . 00 
0 . 00 9192 .32 984 . 09 

1 60 . 1 0 0 . 00 360 . 35 
1084 1 . 00 1 040 1 .00 0 . 00 

0 . 00 0 . oo 0 . 00 
0 . 00 0 . 00 259 . 00 

1278 . 86  12073 .39 1603 . 13 

0 . 00 0 .00 0 . 00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

19566 • 71 0 . 00 0 . 00 
0 . 00 7273 .32 1676 1 . 00 
0 . 00 160 . 1 0  1084 1 . 00 

9192 . 32 0 .00 1040 1 . 00 
984 . 09 360 .35 0 . 00 

5065 . 46 0 . 00 700 1 . 00 
0 . 00 0 . 00 324 . 27 

34807 . 55 7793 .. 32 4824 . 95  

REGI ON 9 REGI ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate 

5759 1 .00 957 1 . 00 53427 1 . 00 
1845 1 .00 779 1 . 00 25581 1 . 00 
1366 1 .00 141 1 . 00 13596 1 . 00 

90 1 . 00 0 . 00 2492 1 . 00 
0 .00 0 . 00 0 . 00 
0 . 00 0 . oo 0 . 00 

643 1 .00 67 1 . 00 1 25 1 2  1 . 00 

9703 1 .00 1944 1 . 00 107609 1 . 00 

1 730 1 .00 13 1 . 00 46080 1 . 00 
0 .00 31 02 1 . 00 9968 .92 
0 . 00 0 . 00 1 060 1 . 00 

5 100 .72 450 . oo 53655 .93 
39 .00 142 . oo 2998 .46 

6869 .79 3707 .84 1 13762 .95 

0 .00 0 . 00 0 . oo 
0 .00 0 . 00 2527 . 92 
0 .00 0 . 00 9560 .90 
0 .00 0 . 00 1 4652 . 74 
0 .00 0 . oo 6502 .39 

5065 .46 0 . 00 34807 . 55 
0 .00 0 . 00 7793 .32 

700 1 . 00 324 . 27 4824 .95 
0 .00 0 . 00 0 . 00 

1 258 1 . 00 0 . 00 1 5 17  .83 

7023 .61 324 . 27 

0 .00 0 . 00 2344 .98 
0 .00 0 . 00 8541 .97 
0 .00 0 . 00 9445 .46 
0 .00 0 . 00 1 9590 . 71 
0 .00 0 . 00 1 9961 .64 
0 . 00 0 . 00 1 278 .86 
0 .00 0 . 00 1 2073 .39 
0 .00 259 . 00 1603 . 13 
0 .00 1258 1 . 00 7023 .61 
0 .00 0 . 00 324 . 27 

0 . 00 1 5 17  . 83 



Nat i ona l  Petroleum Counci l - I nter·R�i on F l ow Ana l�i s 

AVERAGE DAY 2005 LOW REFERENCE CASE 

REGION 1 REG ION 2 REGI ON 3 REG ION 4 REGI ON 5 REG ION 6 REGION 7 REG ION 8 REGION 9 REGI ON  1 0  TOTAL 

Cap Uti l Cap Ut i l  cap Uti l cap l!t i l  Cap Uti l cap Ut i l  Cap Uti l · cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate � Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  626 1 .00 1 546 1 . 00 1 163 1 .00 919 1 . 00 4 103 1 .00 1079 1 . 00 830 1 .00 557 1 . 00 1 547 1 .00 218 1 . 00 1 2587 1 . 00 
Conmerci a l  321 1 .00 968 1 . 00 726 1 .00 861 1 . 00 2334 1 .00 883 1 . 00 603 1 .00 384 1 . 00 957 1 .00 1 99  1 . 00 8235 1 . 00 
I ndustria l  F i rm 208 1 . 00 341 1 . 00 535 1 . 00 620 1 . 00 548 1 .00 6009 1 . 00 162 1 .00 138 1 . 00 1 218  1 .00 1 12 1 . 00 9889 1 . 00 
E lec Uti l F i rm 1 22 1 .00 1 12 1 . 00 1 70 1 .00 612  1 . 00 239 1 .00 4086 1 . 00 67 1 .00 450 1 . 00 229 1 .00 37 1 . 00 61 23 1 . 00 
Ind I nterrupt 83 1 .00 271 1 . 00 630 1 . 00 1394 1 . 00 1974 1 .00 1415  1 . 00 545 1 .00 298 1 . 00 620 1 .00 277 1 . 00 7506 1 . 00 
E l ec I nterrupt 255 1 .00 912 .89 154 1 . 00 372 . 91 274 1 .00 976 1 . 00 1 1 2  1 . 00 1 04 1 . 00 1894 1 .00 67 1 . 00 5 120 .97 
Fuel 63 1 .00 166 1 . 00 226 1 . 00 4 16  1 . 00 1964 1 . 00 3667 1 . 00 173 1 . 00 640 1 . 00 427 1 .00 37 1 . 00 7777 1 . 00 

Tota l Demand 1 677 1 .00 4315 .98 3603 1 . 00 5 194 . 99  1 1 436 1 .00 181 1 5  1 . 00 2491 1 .00 2570 1 . 00 6891 1 .00 945 1 . 00 57240 1 . 00 

SUPPL I ES 

Production 0 .00 77 1 .00 14 16  1 . 00 3458 1 . 00 1 333 1 .00 32544 1 . 00 1 240 1 .00 8455 .86 2641 1 .00 22 1 . 00 5 1 1 85 .98 
Imports 32 1 .00 1341 1 . 00 0 .00 0 . 00 2568 1 . 00 370 1 . 00 0 .00 2555 . 00 0 .00 31 02 .60 9968 .62 
Base Load LNG 31 5 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 600 1 . 00 0 .00 0 . 00 0 .00 0 . 00 915 1 . 00 
Storage 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .oo 0 . 00 0 .00 0 . 00 0 . 00 
Peak Shavi ng 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 347 1 .00 1417 1 . 00 14 16  1 . 00 3457 1 . 00 3901 1 . 00 335 14 1 . 00 1 240 1 .00 1 1 009 . 66  2641 1 .00 3 1 23 .60 62068 . 92 

P IPE L I NE FLOW IN  

F ran 1 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Fran 2 2344 .57  0 . 00 183 . 09 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2527 . 53 
Fran 3 0 . 00 8541 . 49 0 . 00 24 . 00 995 . 1 8  0 . 00 0 .00 0 . 00 0 .00 0 . 00 9560 . 45 
F ran 4 0 .00 0 . 00 4601 1 .00 0 . 00 1001 7 . 29 34 . 06  0 .00 0 . 00 0 .00 0 . 00 14652 . 5 1  
Fran 5 0 . 00 0 . 00 4661 .41  0 . 00 0 .00 0 . 00 1841  . 19  0 . 00 0 .00 0 . 00 6502 . 35 
Fran 6 0 . 00 0 . 00 0 .00 19566 . 47 0 . 00 0 . 00 9192 .54 984 . 04 5065 .45 0 . 00 34807 . 47 
Fran 7 0 . 00 0 . 00 0 .00 0 . 00 7273 .69 160 . 05 0 .00 360 . 1 7 0 .00 0 . 00 7793 . 65 
Fran 8 0 . 00 0 . 00 0 .00 0 . 00 1 676 1 .00 1084 1 . 00 1 040 1 .00 0 . oo 700 1 .00 324 1 . 00 4824 1 . 00 
Fran 9 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
Fran 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1 258 1 .00 0 . 00 1 5 17  . 83  

Tota l P L  I n  2344 .57 8541 . 49 9445 .69 19590 . 47 1 9961 .49 1278 .86 1 2073 .52 1603 . 06 7023 .61 324 1 . 00 

P I PEL I NE FLOW OUT 

To 1 0 . 00 2344 . 57 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2344 . 57 
To 2 0 .00 0 . 00 8541 .49 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 8541 .49 
To 3 0 . 00 183 .09 0 .00 4601 1 . 00 4661 .41  0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9445 .69 
To 4 0 . 00 0 . 00 24 .00 0 . 00 0 .00 19566 . 47 0 . 00 0 . 00 0 .00 0 . 00 19590 . 47 
To 5 0 . 00 0 . 00 995 . 1 8  1 00 17  . 29  0 . 00 0 . 00 7273 .69 1676 1 . 00 0 .00 0 . 00 19961 . 49 
To 6 0 . 00 0 . 00 0 .00 34 . 06  0 .00 0 . 00 160 . 05 1 084 1 . 00 0 .00 0 . 00 1 278 .86 
To 7 0 .00 0 . 00 0 .00 0 . 00 1841  . 19  9192 . 54 0 .00 1 040 1 . 00 0 .00 0 . 00 1 2073 . 52 
To 8 0 .00 0 . 00 0 .00  0 . 00 0 .00 984 . 04  360 . 1 7  0 . 00 0 .00 259 . 00 1603 . 06  
To 9 0 . 00 0 . 00 0 .00 0 . 00 0 .00 5065 . 45 0 .00 700 1 . 00 0 .00 1 258 1 . 00 7023 .61 

71 To 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 324 1 . 00 0 .00 0 . 00 324 1 . 00 
N Ol Tota l PL Out 0 . 00 2527 . 53 9560 .45 1 4652 . 5 1  6502 .35 34807 . 47 7793 .65 4824 1 . 00 0 .00 1 5 1 7  .83 



71 Nati ona l Petro leum Counc i l - l nter·R�ion F l ow Ana l�s i s  

L'l:) 
AVERAGE JANUARY DAY 2005 LOW REFERENCE CASE 0> 

REGI ON 1 REG ION 2 REG ION 3 REG ION 4 REGION 5 REG ION 6 REG I ON 7 REG ION 8 REGION 9 REG I ON 1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate MM£f.9 Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

� 
Resident ia l  1 257 1 .00 3143 1 . 00 2437 1 .00 2067 1 . 00 9000 1 . 00 2470 1 . 00 1915  1 .00 1079 1 . 00 2608 1 .00 401 1 . 00 26376 1 . 00 
Conmerci a l  570 1 . 00 1727 1 . 00 1383 1 . 00 1 590 1 . 00 4984 1 . 00 1577 1 . 00 1 144 1 . 00 730 1 . 00 1 244 1 . 00 332 1 . 00 1 5279 1 . 00 
I ndustr ia l  F i rm 256 1 .00 447 1 . 00 719 1 . 00 830 1 . 00 921 1 . 00 6075 1 . 00 239 1 . 00 1 71 1 . 00 1 322 1 . 00 1 35 1 . 00 1 1 1 15 1 . 00 
E l ec Uti  l F i rm  213 1 .00 1 50 1 . 00 459 1 . 00 1413 1 . 00 627 1 . 00 3228 1 . 00 166 1 . 00 752 1 . 00 229 1 . 00 1 04 1 . 00 7340 1 . 00 
I nd I nterrupt 45 1 . 00 1 98 1 . 00 573 1 . 00 1 1 35 1 . 00 1 996 1 . 00 1338 1 . 00 539 1 . 00 300 1 . 00 595 1 . 00 258 1 . 00 6975 1 . 00 
E l ec I nterrupt 3 1 . 00 1 20 1 . 00 20 1 . 00 1 56 1 . 00 233 1 . 00 588 1 . 00 42 1 . 00 242 1 . 00 12 17  1 . 00 0 . 00 2620 1 . 00 
Fuel 98 1 .00 230 1 . 00 369 1 . 00 527 1 . 00 2430 1 .00 3757 1 . 00 304 1 . 00 802 1 . 00 436 1 . 00 49 1 . 00 9002 1 . 00 

Tota l Demand 2440 1 . 00 601 4  1 . 00 5959 1 . 00 7717 1 . 00 20191 1 . 00 1 9031 1 . 00 4350 1 .00 4076 1 . 00 7650 1 .00 1 278 1 . 00 7871 0 1 . 00 

SUPPL I ES 

Produc t i on  0 . 00 75 1 . 00 1381 1 .00 3371 1 . 00 1 300 1 .00 31731 1 . 00 1 209 1 .00 8244 1 . 00 2575 1 .00 21 1 . 00 49906 1 . 00 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2568 1 . 00 370 1 . 00 0 . 00 2555 . 10 0 .oo 3 1 02 . 80 9968 .71 
Base Load LNG 3 15  1 .00 0 . 00 0 . 00 0 . 00 0 . 00 600 · 1 . 00 0 . 00 0 . 00 0 . oo 0 . 00 915 1 . 00 
Storage 0 . 00 537 1 . 00 5583 1 . 00 1300 1 . 00 7185 1 . 00 4445 .67 1 789 1 . 00 683 . 00 1 457 1 .00 1 78  . 00 231 57 .90 
Peak Shavi ng 0 . oo 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 347 1 . 00 1952 1 . 00 6963 1 .00 4671 1 . 00 1 1 053 1 .00 37145 .96 2998 1 .00 1 1481 . 74 4032 1 .00 3301 . 76 83946 .94 

P I PEL I NE FLOW I N  

From 1 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2344 .89 0 . 00 183 . 09 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 2527 .83 
From 3 0 .00 8541  . 72  0 . 00 24 . 00 995 . 1 8  0 . 00 0 .00 0 . 00 0 .00 0 . 00 9560 .66 
From 4 0 .00 0 . 00 4601 .96 0 . 00 10017 . 1 6  34 . 06 0 .00 0 . 00 0 . 00 . o  . 00 14652 .41  
From 5 0 .00 0 . 00 4661 . 20 0 . 00 0 . 00 0 . 00 1 84 1  . 1 9  0 . 00 0 .oo 0 . 00 6502 . 20 
From 6 0 . 00 0 . 00 0 . 00 19566 . 46 0 . oo 0 . 00 9192 .76 984 . 04 5065 .33 0 . 00 34807 . 5 1  
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 .96 160 . 05 0 .00 360 . 17 0 . oo 0 . 00 7793 .91 
From 8 0 . 00 0 . 00 0 . 00 0 . 00 1 676 1 .00 1 084 1 . 00 1 040 1 . 00 0 . 00 700 1 .00 324 . 09  4824 .94 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . oo 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 259 . 00 1 258 1 .00 0 . 00 1 5 17  .83 

Tota l PL In 2344 .89 8541 . 72  9445 .57 19590 . 46 19961 .52 1 278 .86 1 2073 .70 1603 . 06 7023 .52 324 . 09 

P I PEL I NE FLOW OUT 

To 1 0 . 00 2344 . 89 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2344 .89 
To 2 0 .00 0 . 00 8541 . 72  0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 8541 .72 
To 3 0 . 00 1 83 . 09  0 .00 4601 . 96 4661 . 20 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 . 57 
To 4 0 . 00 0 . 00 24 . 00 0 . 00 0 . 00 19566 . 46 0 .00 0 . 00 0 .oo 0 . 00 1 9590 .46 
To 5 0 .00 0 . 00 995 . 1 8  1 0017  . 16 0 . 00 0 . 00 7273 .96 1676 1 . 00 0 . 00 0 . 00 1 9961 . 52 
To 6 0 .00 0 . 00 0 . 00 34 . 06 0 . 00 0 . 00 160 .05 1 084 1 . 00 0 .00 0 . 00 1278 .86 
To 7 0 . 00 0 . 00 0 . 00 0 . 00 1 84 1  . 1 9  9192 . 76 0 .00 1040 1 . 00 0 .00 0 . 00 1 2073 . 70 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 984 . 04 360 . 1 7  0 . 00 0 . oo 259 . 00 1603 . 06  
To 9 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 5065 . 33 0 .00 700 1 . 00 0 .00 1258 1 . 00 7023 . 52 
To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 324 . 09 0 .00 0 . 00 324 .09 

Total  PL out 0 . 00 2527 . 83  9560 .66 14652 . 4 1  6502 .20 34807 . 5 1  7793 .91 4824 . 94 0 .00 1 5 1 7  . 83  



Nat i onal Petro leum Counc i l -

PEAK DAY 2005 

REGION 1 REG ION 2 REG ION 3 REG I ON 4 REGION 5 

Cap Uti l Cap Ut i l  Cap Ut i l  Cap Ut i l  Cap Uti l 
MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  1 835 1 . 00 5405 1 . 00 5020 1 .00 4961 1 . 00 17641 1 .00 
Coomerci a l  1 054 1 . 00 2764 1 . 00 241 9  1 .00 3 148 1 . 00 8971 1 .00 
I nd.lstria l  F i rm 290 1 .00 5 1 7  1 . 00 885 1 .00 1 1 98 1 . 00 1385 1 .00 
E l ec  Uti l F i rm  0 .oo 3 .67 8 1 . 00 170 1 . 00 21  1 .00 
Ind I nterrupt 0 .00 0 . 00 0 . 00 0 . 00 0 .00 
Elec I nterrupt 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Fuel 1 58 1 .00 376 1 . 00 698 1 . 00 780 1 . 00 4069 1 . 00 

Tota l Demand 3335 1 .00 9064 1 . 00 9029 1 . 00 1 0256 1 . 00 32087 1 . 00 

SUPPLIES 

Production 0 .00 75 1 . 00 1 381  1 .00 3371 1 . 00 1 300 1 .00 
Imports 32 1 .00 1341 1 . 00 0 . 00 0 . 00 2568 1 .00 
Base Load LNG 360 1 .00 0 . 00 0 .00 0 . 00 0 . 00 
storage 0 . 00 1008 1 . 00 1 1 269 1 . 00 3395 1 . 00 1 7792 1 .00 
Peak Shaving 433 1 .00 397 1 . 00 473 1 . 00 631 . 00 657 .69 

Tota l Supply 825 1 .00 2820 1 . 00 13 122 1 .00 7397 .91  22316 .99 

P I PEL INE FLOW I N  

From 1 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 
From 2 251 1 1 .00 0 . oo 183 . 09 0 . 00 0 .00 
From 3 0 .00 8771 1 . 00 0 . 00 24 . 00 995 . 18 
From 4 0 . 00 0 . 00 4601 .85 0 . 00 1001 7 .82 
From 5 0 .00 0 . 00 4661 . 20 0 . 00 0 . 00 
From 6 0 .00 0 . 00 0 . 00 1 9566 . 80 0 . 00 
From 7 0 .00 0 . 00 0 . 00 0 . 00 7273 . 1 6  
From 8 0 .00 0 . 00 0 . 00 0 . 00 1 676 1 .00 
From 9 0 .00 0 . 00 0 . 00 0 . 00 0 .00 
From 1 0  0 .00 0 . 00 0 . 00 0 . OD D . 00 

Tota l PL I n  251 1 1 .00 8771 1 . 00 9445 . 5 1  1 9590 . 80  19961 �56 

P I PEL I NE FLOW OUT 

To 1 0 . 00 25 1 1  1 . 00 0 . 00 0 . OD 0 .00 
To 2 0 . 00 D . 00 8771 1 .00 0 . 00 0 .OD 
To 3 0 .00 183 . 09  0 . 00 4601 . 85 4661 .20 
To 4 D .00 0 . OD 24 . 00 0 . 00 0 . 00 
To 5 0 . 00 D . 00 995 . 18 1 0D17  . 82 0 . DO 
To 6 0 .00 0 . 00 0 . 00 34 . 06  0 . 00 
To 7 0 . DO 0 . 00 0 . 00 0 . 00 1841  . 19 
To 8 0 . OD 0 . OD 0 . 00 0 . 00 0 .00 
To 9 0 .OD 0 . 00 0 . 00 0 . 00 0 .00 

7:1 To 1 0  0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
1:\) ....::I Tota l PL Out 0 . 00 2694 .94 9790 .91 1 4652 . 83 6502 . 20 

I nter-Region F l ow Ana lys i s  

LOW REFERENCE CASE 

REG ION 6 REGION 7 REG ION 8 

Cap Ut i l  Cap Uti l Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate 

6199 1 . 00 3600 1 . 00 1996 1 . 00 
3059 1 . 00 1 888 1 . 00 1446 1 . 00 
7260 1 . 00 345 1 .00 204 1 . 00 
2437 1 . 00 8 1 . 00 13 1 . 00 

0 . 00 0 . 00 0 . 00 
0 . 00 0 .00 0 . 00 

4593 1 . 00 479 1 .00 1357 1 . 00 

23547 1 . 00 631 9  1 . 00 5017 1 . 00 

30429 1 . 00 1 190 1 .00 8244 1 . 00 
370 1 . 00 0 .00 2555 . 52 
700 1 . 00 0 .00 0 . 00 

1 0058 1 . 00 2713 1 .00 1870 . 00 
16  . 00 203 .00 8 . 00 

41572 1 . 00 4 106 .95 12676 . 75  

0 . oo 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 

34 . 06 0 .00 0 . 00 
0 . 00 1841 . 19  0 . 00 
0 . 00 9192 .25 984 . 04  

1 60 . OS 0 .00 360 . 17 
1084 1 . 00 1 040 1 .00 0 . 00 

0 . 00 0 .00 0 . 00 
D . 00 0 . 00 259 . 00 

1278 .86 1 2073 .30 1603 . 06  

0 . 00 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 
0 . 00 0 . 00 0 . 00 

19566 .80 0 .DO 0 . 00 
0 . OD 7273 . 1 6  1676 1 . 00 
0 . 00 160 . OS 1 084 1 . 00 

9192 . 25 0 .00 1040 1 . 00 
984 . 04 360 . 1 7  0 . 00 

5065 . 23  0 .00 700 1 . 00 
0 . 00 0 .00 324 . 44 

34807 . 55 7793 . 1 6  4824 . 96 

REGION 9 REGION 1 0  TOTAL 

Cap Uti l Cap Uti l Cap Ut i l  
MMcfd Rate MMcfd Rate MMcfd Rate 

5764 1 .00 963 1 . 00 53383 1 . 00 
2028 1 . 00 813 1 . 00 27588 1 . 00 
1 450 1 .00 1 61 1 . 00 1 3693 1 . 00 

1 06 1 .00 0 . 00 2766 1 . 00 
0 .00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

778 1 .00 73 1 . 00 13361 1 . 00 

10 126 1 . 00 2009 1 . 00 1 1 0794 1 . 00 

2575 1 . 00 21 1 . 00 48585 1 . 00 
0 .00 3102 1 . 00 9968 . 88  
0 . 00 0 . 00 1 060 1 . 00 

5 1 00 .87 450 . oo 53655 . 94 
39 . 00 142 . 00 2998 . 58 

7714 .91 3715  .84 1 1 6267 . 95 

0 . 00 0 . 00 0 . 00 
0 .00 0 . 00 2694 . 94 
0 . 00 0 . 00 9790 . 91 
0 . 00 0 . 00 1 4652 . 83 
0 . 00 0 . 00 6502 . 20 

5065 .23 0 . 00 34807 . 55 
0 .00 0 . 00 7793 . 16 

700 1 .00 324 .44 4824 . 96 
0 .00 0 . 00 0 . 00 

1 258 1 .0D 0 . 00 1 5 1 7  . 83  

7023 .44 324 .44 

0 .00 0 . 00 25 1 1  1 . 0D 
0 .00 0 . 00 8771 1 . 0D 
0 .00 0 . 00 9445 . 5 1  
0 .00 0 . 00 19590 . 80  
0 .00 0 . 00 19961 . 56 
0 .00 0 . 00 1 278 . 86  
0 . 00 0 . 00 1 2073 .30 
0 .00 259 . 00 1603 . 06  
0 .00 1 258 1 . 00 7023 . 44 
0 .00 0 . 00 324 . 44 

0 .00 1 5 17  .83 



71 Nat i onal Pet ro leum Counc i l  - I nter-Region F l ow Ana l�s i s  
1:\) 

AVERAGE DAY 2010  LOW REFERENCE CASE CX> 
REGI ON  1 REG I ON 2 REG ION 3 REG ION 4 REG ION 5 REG ION 6 REGI ON 7 REGION 8 REGION 9 REGI ON  1 0  TOTAL 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l Cap Uti l Cap Uti l Cap Ut i l  Cap Ut i l  !!!£f9 Rate � Rate MMcfd Rate � Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate 

DEMAND 

Resident i a l  672 1 .00 1 553 1 . 00 1 133 1 .00 864 1 . 00 4020 1 . 00 1055 1 . 00 801 1 . 00 565 1 . 00 1 544 1 .00 2 12  1 . 00 1 2420 1 . 00 
Comnerci a l  333. 1 .00 1015  1 . 00 736 1 .00 845 1 . 00 2351 1 .00 919 1 . 00 605 1 . 00 397 1 . 00 958 1 .00 200 1 . 00 8357 1 . 00 
l ndustri  at F i rm 239 1 . 00 356 1 . 00 55 1 1 .00 585 1 . 00 503 1 .00 5567 1 . 00 146 1 . 00 1 36 1 . 00 1 234 1 .00 1 30 1 . 00 9448 1 . 00 
E l ec Uti l F i rm 160 1 .00 194 1 . 00 327 1 .00 947 1 . 00 407 1 .00 4572 1 . 00 104 1 . 00 543 1 . 00 335 1 . 00 83 1 . 00 7671 1 . 00 
I nd I nterrupt 75 1 .00 255 1 . 00 556 1 . 00 1240 1 . 00 1 750 1 .00 1303 1 . 00 497 1 . 00 269 1 . 00 540 1 . 00 239 1 . 00 6724 1 . 00 
E l ec I nterrupt 277 .00 899 . 00 160 .00 428 1 . 00 301 1 .00 950 1 . 00 1 1 4  1 . 00 1 12 1 . 00 2133 .77 80 1 . 00 5452 .66 
Fuel 68 1 . 00 1 71 1 . 00 229 1 .00 402 1 . 00 1961 1 .00 3771 1 . 00 156 1 .00 693 1 . 00 470 1 .00 38 1 .00 7958 1 . 00 

Tota l Demand 1 823 .85 4443 .80 3690 .96 531 1 1 . 00 1 1 292 1 .00 18138 1 . 00 2423 1 .00 2713 1 . 00 7214  .93 981 1 . 00 58032 .97 

SUPPL I ES 

Producti on 0 . 00 76 1 . 00 14 13  1 .00 3170 1 . 00 1 290 1 . 00 30864 1 . 00 1 0 1 5  1 .00 9191 . 82 3 1 1 9  1 .00 26 1 . 00 50164 .97 
Imports 32 1 .00 1805 1 . 00 0 . 00 0 . 00 2678 1 .00 370 1 . 00 0 . 00 3125 . 00 0 .00 31 02 . 61 1 1 1 12 . 61 
Base Load LNG 3 1 5  1 .00 0 . 00 0 . 00 0 . 00 0 . 00 600 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 915 1 . 00 
Storage 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
Peak Shavi ng 0 . 00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 

Tota l Supply 347 1 . 00 1881 1 . 00 1 4 1 3  1 . 00 3169 1 . 00 3968 1 .00 31834 1 . 00 1 01 4  1 . 00 1 2315  .61  3 1 1 9  1 . 00 3 1 28 .61 62191 .90 

P IPEL I NE FLOW I N  

From 1 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 0 . 00 0 .bo 0 . 00 0 .00 0 . 00 0 . 00 
From 2 251 1 .48 0 . 00 1 83 . oo 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2694 .45 
From 3 0 . 00 8771 . 33 0 . 00 24 . 00 995 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9790 . 29  
From 4 0 . 00 0 . 00 4601 1 .00 0 . 00 1 001 7 .60 34 . 00 0 .00 0 . 00 0 .00 0 . 00 14652 .73 
From 5 0 . 00 0 . 00 4661 .08 0 . 00 0 .00 0 . 00 1841  .00  0 . 00 0 .00 0 . 00 6502 .06 
From 6 0 .00 0 . 00 0 .00 19566 . 65 0 . 00 0 . 00 9192 . 04 984 . 00 5065 .32 0 . 00 34807 .42 
From 7 0 . 00 0 . 00 0 . 00 0 . 00 7273 .00 160 . 00 0 . 00 360 . 00 0 .oo 0 . 00 7793 . 00 
From 8 0 -. 00 0 . 00 0 . 00 0 . 00 1676 . 1 .00 1 084 1 . 00 1 040 1 . 00 0 . 00 700 1 .00 324 1 . 00 4824 1 . 00 
From 9 0 .00 0 . 00 0 .00 0 . 00 0 . oo 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 1 0  0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1 258 1 .00 0 . 00 1 5 17  .83 

Total PL In 251 1 .48 8771 .33 9445 . 53 19590 . 65 19961 .39 1278 .85 1 2073 . 1 2  1603 . 00 7023 . 5 1  324 1 . 00 

P I PE L I NE FLOW OUT 

To 1 0 .00 251 1  . 48 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 25 1 1  .48 
To 2 0 . 00 0 . 00 8771 .33 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 8771 .33 
To 3 0 . 00 183 . 00 0 . 00 4601 1 . 00 4661 . 08 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9445 . 53 
To 4 0 .00 0 . 00 24 .00 0 . 00 0 . oo 19566 .65 0 .00 0 . 00 0 .00 0 . 00 19590 .65 
To 5 0 . 00 0 . 00 995 .00 1 0017 .60 0 . 00 0 . 00 7273 .00 1676 1 . 00 0 .00 0 . 00 19961 .39 
To 6 0 .00 0 . 00 0 .00 34 . 00 0 . oo 0 . 00 160 .00 1084 1 . 00 0 .00 0 . 00 1 278 .85 
To 7 0 .oo 0 . oo 0 . 00 0 . 00 1841  . 00 9192 . 04  0 . 00 1040 1 . 00 0 . 00 0 . 00 1 2073 . 12 
To 8 0 . 00 0 . 00 0 . 00 0 . 00 0 . oo 984 . 00 360 .00 0 . 00 0 . 00 259 . 00 1603 . 00 
To 9 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 5065 . 32 0 .oo 700 1 . 00 0 .oo 1 258 1 . 00 7023 .5 1  
To 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . oo 0 .00 324 1 . 00 0 .oo 0 . 00 324 1 . 00 

Tota l PL out 0 . 00 2694 . 45 9790 . 29 14652 . 73  6502 .06 34807 . 42 7793 .00 4824 1 . 00 0 .00 1 5 1 7  .83 



Nat i onal  Petroleum Counci l  -

AVERAGE JANUARY DAY 2D1 D  

REGION 1 REG I ON 2 REGION 3 REG I ON 4 REGION 5 

Cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  Cap Uti l 
MMcfd Rate MMcfd Rate lfolcfd Rate MMcfd Rate lfolcfd Rate 

DEMAND 

Resident i a l  1350 1 . 00 31 57 1 . 00 2374 1 .00 1943 1 . 00 8819 1 .00 
Conmercial  590 1 .00 181 1 1 . 00 1 402 1 .00 1 561 1 . 00 5020 1 .00 
Indust r i a l  F i rm  292 1 .00 463 1 . 00 726 1 . 00 778 1 . 00 837 1 .00 
E lee Uti l F i rm  255 1 .00 218  1 . 00 885 1 .00 2302 1 . 00 1 133 1 .00 
lnd I nterrLpt 40 1 .00 186 1 . 00 505 1 .00 1 009 1 . 00 1 770 1 .00 
E l ec  I nterrupt 3 1 . 00 1 18 1 . 00 20 1 .00 1 80 1 . 00 256 1 .00 
Fuel 1 04 1 .00 232 1 . 00 379 1 . 00 523 1 . 00 2420 1 .00 

Total Demand 2633 1 . 00 61 86 1 . 00 6292 1 .00 8295 1 . 00 20253 1 .00 

SUPPLI ES 

Product i on  0 . 00 75 1 . 00 1 378 1 .00 3090 1 . 00 1 258 1 .00 
ln.,orts 32 1 . 00 1805 1 . 00 0 .00 0 . 00 2678 1 .00 
Base Load LNG 3 15  1 . 00 0 . 00 0 .oo 0 . 00 0 . 00 
Storage 0 . 00 537 1 . 00 5583 1 . 00 1300 1 . 00 7185 1 .00 
Peak Shavi ng 0 . oo 0 . oo 0 . oo 0 . 00 0 .00 

Tota l Supply 347 1 .00 2416  1 . 00 6960 1 .00 4390 1 . 00 1 1 120 1 .00 

P IPEL INE FLOW IN 

Fran 1 0 . 00 0 . 00 0 .00 0 . 00 0 .00 
Fran 2 251 1  .91  0 . 00 183 .00 0 . 00 0 .00 
Fran 3 0 . 00 8771 . 69 0 . 00 24 . 00 995 .00 
Fran 4 0 . 00 0 . 00 4601 1 .00 0 . 00 10017 .05 
Fran 5 0 . 00 0 . 00 4661 . 1 7  0 . 00 0 .00 
Fran 6 0 .00 0 . 00 0 . 00 1 9566 . 46 0 .00 
Fran 7 0 . 00 0 . 00 0 .00 0 . 00 7273 1 .00 
Fran 8 0 .00 0 . 00 0 .00 0 . 00 2132 1 .00 
Fran 9 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 
Fran 1 0  0 .00 0 . 00 0 .00 0 . 00 0 .00 

Tota l PL I n  251 1 .91 8771 . 69  9445 .57  1 9590 . 46 20417  .49 

P IPEL INE FLOW OUT 

To 1 0 .00 25 1 1  .91 0 .00 0 . 00 0 .00 
To 2 0 .00 0 . 00 8771 .69 0 . 00 0 .00 
To 3 0 .00 183 . 00 0 .00 4601 1 . 00 4661 . 1 7  
To 4 0 .00 0 . 00 24 .00 0 . 00 0 .00 
To 5 0 .00 0 . 00 995 .00 1 00 1 7  . 05 0 .00 
To 6 0 . 00 0 . 00 0 .00 34 . 00 0 .00 
To 7 0 .00 0 . 00 0 .00 0 . 00 1 841 .00 
To 8 0 .00 0 . 00 0 . 00 0 . 00 0 .00 
To 9 0 .00 0 . 00 0 .00 0 . 00 0 . 00 

'-r To 1 0  0 . 00 0 . 00 0 .00 0 . 00 0 .00 
1:\) co Tota l PL Out 0 .00 2694 . 85 9790 .62 1 4652 . 35 6502 . 1 2  

I nter-Region F l ow  Ana lysi s 

LOW REFERENCE CASE 

REG ION 6 REGION 7 REG ION 8 

Cap Ut i l  Cap Uti l Cap Ut i l  
MMcfd Rate lfolcfd Rate MMcfd Rate 

241 5  1 . 00 1 848 1 .00 1 095 1 . 00 
1641  1 . 00 1 148 1 .00 756 1 . 00 
5634 1 . 00 2 1 5  1 .00 1 67 1 . 00 
4 1 22 1 . 00 265 1 . 00 973 1 . 00 
1 232 1 . 00 492 1 .00 271 1 . 00 
572 1 . 00 43 1 . 00 261 1 . 00 

3849 1 . 00 279 1 .00 866 1 . 00 

1 9464 1 .00 4290 1 .00 4387 1 . 00 

30093 1 .00 989 1 .00 8961 1 . 00 
370 1 .00 0 . 00 3 1 25 .37 
600 1 . 00 0 . 00 0 . 00 

4445 1 . 00 1 789 1 .00 683 . 00 
0 . 00 0 . 00 0 . 00 

35507 1 . 00 2778 1 .00 1 2769 . 79  

0 . 00 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 
0 . 00 0 .00 0 . 00 

34 . 00 0 .00 0 . 00 
0 . 00 1841  . 00  0 . 00 
0 . 00 9192 .81 984 . 00 

1 60  . 00 0 . 00 360 . 00 
1379 1 . 00 1 323 1 .00 0 . 00  

0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 259 . 00 

1573 .88 12356 . 71 1603 . 00 

0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 
0 . 00 0 . 00 0 . 00 

19566 .46 0 . 00 0 . 00  
0 . 00 7273 1 .00 2 132 1 . 00 
0 . 00 160 . 00 1379 1 . 00 

9192 .81 0 . 00 1323 1 . 00 
984 . 00 360 .00 0 . 00 

5065 . 18 0 . 00 891 1 . 00 
0 . 00 0 . 00 324 . 00 

34807 . 50 7793 .93 6049 . 95  

REGI ON  9 

Cap Uti l 
MMcfd Rate 

2604 1 .00 
1 244 1 .00 
1 355  1 .00 
363 1 .00 
5 18  1 .00 

1370 1 .00 
472 1 .00 

7927 1 .00 

3041 1 .00 
0 . 00 
0 . 00 

1 457 1 .00 
0 .00 

4498 1 .00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 

5065 . 1 8  
0 .00 

891 1 .00 
0 . 00 

1601  1 .00 

7557 .45 

0 . 00 
0 .00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 . 00 
0 .00 
0 . 00 
0 .00 

0 . 00 

REGI ON  1 0  TOTAL 

Cap Ut i l  Cap Ut i l 
MMcfd Rate MMcfd Rate 

391 1 . 00 25994 1 . 00 
333 1 . 00 1 5504 1 . 00 
1 56 1 . 00 1 0623 1 . 00 
225 1 . 00 1 0741 1 . 00 
223 1 . 00 6246 1 . 00 

0 . 00 2823 1 . 00 
52 1 . 00 91 75 1 . 00 

1379 1 . 00 81 109 1 . 00 

26 1 . 00 48910  1 . 00 
3 102 .95 1 1 1 12 . 81 

0 . 00 915 1 . 00 
1 78  . 00 231 57 .96 

0 . oo 0 . oo 

3305 . 90  84094 .96 

0 . 00 0 . 00 
0 . 00 2694 .85 
0 . 00 9790 . 62  
0 . 00 14652 . 35 
0 . 00 6502 . 1 2  
0 . 00 34807 . 50 
0 . 00 7793 .93 

324 . 00 6049 . 95  
0 . 00 0 . 00 
0 . 00 1860 .86 

324 . 00 

0 . 00 251 1  .91 
0 . 00 8771 . 69 
0 . 00 9445 . 57 
0 . 00 19590 . 46  
0 . 00 20417 . 49 
0 . 00 1573 . 88  
0 . 00 1 2356 • 71 

259 . 00 1603 . 00 
1 601 1 . 00 7557 .45 

0 . 00 324 . 00 

1860 .86 



7-1 Nat i ona l Pet ro leum Counci l - l nter·R�ion F l ow Ana l�s i s  

w 
PEAK DAY 201 0  L OW  REFERENCE CASE 0 

REGI ON  1 REG ION 2 REG ION 3 REG ION 4 REGI ON  5 REG ION 6 REGI ON  7 REG ION 8 REGI ON  9 REG ION 1 0  TOTAL 

Cap Uti l cap Ut i l  cap Uti l Cap Ut i l  Cap Uti l Cap Ut i l  cap Uti l Cap Ut i l  cap Uti l Cap Ut i l  cap Ut i l  MM£!9 Rate MMcfd Rate MMcfd Rate MM£!9 Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MMcfd Rate MM£.f9 Rate MMcfd Rate 

DEMAND 

Resident ia l  1 836 1 .00 5430 1 . 00 5009 1 .00 4973 1 . 00 1 7638 1 . 00 6206 1 . 00 3604 1 . 00 1992 1 . 00 578T 1 .00 961 1 . 00 53430 1 . 00 
Conmercia l  1 091 1 .00 2897 1 . 00 2453 1 .00 3090 1 . 00 9036 1 .00 3 183 1 . 00 1 894 1 .00 1496 1 . 00 2028 1 .00 815  1 . 00 27985 1 . 00 
Industria l  F i rm 322 1 .00 530 1 . 00 871 1 .00 1 1 05 1 . 00 1 247 1 .00 6725 1 . 00 310  1 .00 1 97 1 . 00 1467 1 .00 1 78  1 . 00 1 2952 1 . 00 
E l ec  Uti l F i rm  0 . 00 3 1 . 00 1 1  1 .00 1 94 1 . 00 24 1 .00 2371 1 . 00 8 1 .00 1 6  1 . 00 1 1 8  1 .00 0 . 00 2744 1 . 00 
l nd  I nterrupt 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
E l ec  I nterrupt 0 .00 0 . 00 0 .oo 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 
Fuel 167 1 .00 379 1 . 00 71 0 1 .00 768 1 . 00 4033 1 .00 4698 1 . 00 438 1 .00 1456 1 . 00 844 1 .00 77 1 . 00 1 3569 1 . 00 

Tota l Demand 341 5 1 .00 9238 1 . 00 9053 1 .00 1 01 30 1 . 00 31978 1 .00 231 83  1 . 00 6254 1 . 00 5 1 57 1 . 00 10238 1 .00 2031 1 . 00 1 1 0681 1 . 00 

SUPPL I ES 

Product i on  0 .00 75 1 . 00 1 378 1 .00 3090 1 . 00 1 258 1 . 00 28858 1 . 00 974 1 .00 8961 1 . 00 3041 1 .00 26 1 . 00 47660 1 . 00 
Imports 32 1 .00 1805 1 . 00 0 .00 0 . 00 2678 1 .00 370 1 . 00 0 . 00 31 25 . 72  0 .00 3 1 02 1 . 00 1 1 1 12 .92 
Base Load LNG 360 1 . 00 0 . 00 0 . 00 0 . 00 0 . 00 700 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 1060 1 . 00 
Storage 0 .00 1 008 1 . 00 1 1 269 1 .00 3395 1 . 00 1 7792 1 .00 1 0058 1 . 00 2713 1 .00 1870 . 00 5 1 00 .96 450 . 00 53655 .95 
Peak Shavi ng 433 1 .00 397 . 44 473 .oo 631 . 00 657 .00 16 . 00 203 .00 8 . 00 39 .oo 142 . 00 2998 . 20 

Tota l supply 825 1 . 00 3284 . 93  13120 .96 71 1 6  . 91 22384 .97 40001 1 . 00 3890 .95 1 3963 . 80  8180 .97 3719 . 84  1 16486 . 95  

P I PE L I NE FLOW I N  

From 1 0 . 00 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 
From 2 2591 1 .00 0 . 00 183 .00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 0 . 00 0 . 00 2774 .93 
From 3 0 .00 8771 1 . 00 0 .00 24 . 00 995 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 9790 . 90  
From 4 0 . 00 0 . 00 4601 1 .00 0 . 00 1 0017 .87 34 . 00 0 . 00 0 . 00 0 .00 0 . oo 14652 .91 
From 5 0 . 00 0 . 00 4661 . 1 2  0 . 00 0 . 00 0 . 00 1841  . 00 0 . 00 0 .00 0 . 00 6502 . 09  
From 6 0 . 00 0 . 00 0 .00 19566 . 87 0 . 00 0 . 00 9192 . 1 4  984 . 00 5065 . 00 0 . oo 34807 . 52 
From 7 0 .00 0 . 00 0 .00 0 . 00 7273 .00 1 60 . 00 0 .00 360 . 00 0 .00 0 . 00 7793 . 00 
From 8 0 .00 0 . 00 0 . 00 0 . 00 2132 1 .00 1379 1 . 00 1 323 1 .00 0 . 00 891 1 .00 324 1 . 00 6049 1 . 00 

. From 9 0 . 00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 .00 0 . 00 0 . 00 
From 1 0  0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 0 .00 259 . 00 1601 . 89 0 . oo 1860 . 76 

Tota l PL I n  2591 1 . 00 8771 1 . 00 9445 . 55 1 9590 . 86  2041 7 . 53 1573 .88 1 2356 .2 1  1603 . 00 7557 .3 1  324 1 . 00 

P I PEL I NE FLOW OUT 

To 1 0 . oo 2591 1 . 00 0 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 2591 1 . 00 
To 2 0 . 00 0 . 00 8771 1 .00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 .00 0 . 00 8771 1 .00 
To 3 0 .00 183 . 00 0 .00 4601 1 . 00 4661 . 1 2  0 . 00 0 . 00 0 . 00 0 .00 0 . 00 9445 . 55 
To 4 0 .00 0 . oo 24 . 00 0 . 00 0 . 00 1 9566 .87 0 . 00 0 . 00 0 .00 0 . 00 19590 .86 
To 5 0 . 00 0 . 00 995 .00 1 0017  . 87 0 . 00 0 . 00 7273 .00 2132 1 . 00 0 . 00 0 . 00 2041 7  . 53 
To 6 0 . 00 0 . 00 0 .00 34 . 00 0 .00 0 . 00 160 .00 1379 1 . 00 0 . 00 0 . 00 1573 .88 
To 7 0 . 00 0 . 00 0 . 00 0 . 00 1841  .00  9192 . 14 0 .00 1323 1 . 00 0 . 00 0 . 00 1 2356 . 21 
To 8 0 .oo 0 . 00 0 .00 0 . 00 0 . 00 984 . 00 360 .00 0 . 00 0 . 00 259 . oo 1603 . 00 
To 9 0 .00 0 . 00 0 .00 0 . 00 0 . 00 5065 . 00 0 .00 891 1 . 00 0 . 00 1601 . 89 7557 .31  
To 1 0  0 .00 0 . 00 0 . oo 0 . 00 0 .00 0 . 00 0 . 00 324 1 . 00 0 .00 0 . 00 324 1 . 00 

Tota l PL Out 0 . 00 2774 . 93 9790 .90 14652 . 91 6502 . 09 34807 . 52 7793 .oo 6049 1 . 00 0 .00 1860 . 76 



U.S. TRANSMISSION CAPACITY/INVESTMENT R EQUIREMENTS 
Based on NPC High Beterence Cans 

U.S. SUMMARY 

ROUTE 
FROM TO 

Canada NYINJ 
NYINJ New England 

Mid AUantic 

Mid AUantic NYINJ 
S. Atlantic 
Midwest 

S. Atlantic Mid Atlantic 
Midwest 
SW Central 

Canada Midwest 
Midwest Mid AUantic 

Central 

SW Central s. AUantic 
Central 

N. Central 
S. Pacific 

Central Midwest 

SW Central 
N. Central 

Canada N. Central 
N. Central Midwest 

SW Central 
Central 

S. Pacific 
Pacific NW 

Canada Pacific NW 

Pacific NW N. Central 
S. Pacific 

743 

2,001 

58 

8, 1 48 

24 

995 

4,601 

9,905 

34 

2,085 

4,501 

1 ,528 

1 9,466 

9, 1 92 

984 

4,3 1 9  

7,252 

1 60 

360 

1 ,225 

1 ,363 

1 ,084 

1 ,040 

0 

324 

2,372 

259 

1 ,258 

(Volumes are MMcf/d, Investments in 1 991 Millions U.S.) 

PLANNED INCREMENTAL FORECASTED 
AQQITIONS PEAK DAY ADDITIONS 

.m2 1993-1 995 H!�§-2QQQ 2QQ]-2QQ§ 2QQ§:2Q]Q 
598 0 

343 
1 25 

393 

0 

0 

0 

1 12 

0 

418 

1 60 

313 

100 

0 

0 

746 

21 

0 

0 

255 

313 

0 

0 

700 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

64 
0 

0 

0 

0 

0 

0 

0 

0 

300 
0 

0 

0 

0 

0 

654 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

698 

0 

0 

0 

0 

0 

131  

0 

0 

0 

267 

0 

761 

0 

0 

0 

0 

0 

1 1 5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

494 

300 
288 

1 94 

0 

1 70 

0 

348 

n6 
181  

0 

0 

0 

0 

0 

0 

0 

1 37 

0 

0 

0 

0 

0 

0 

0 

0 

401 

1 ,452 

940 

901 

607 

0 

312 

0 

912 

:m��w�N:timMI>::::::::::: :::::::::r::::::::::::::=:::::::::::::=::::::::::::::n::::::::::: : ::::::::::: ::=::::::::::: :::::::::::=:::::::::::::::r::::::::::H�i::::::I:::r::::::::::::m�::::: : ::m::::::::::::::::D;m:: :rr: : :::J§�J.W:t::,, ,, 
(Calculated for each period) 

PISIA�Qi; 
Mll.ES. 

284 

1 70 

284 

595 

482 

709 

482 

1 ,049 

936 

765 

851 

652 

267 

1 , 1 63 

1 ,021 

794 

595 

284 

935 

907 

TOTAL 

!.!�II BATE FORECASTED 

(WQflMil ���ESI (MM�) 
$1 .40 $309 

$1 .40 $107 

$1 .40 $303 

$1 .40 $0 
$1 .40 $0 

$1 .40 $31 4  

$1 .40 $0 

$1 .40 $0 

$1 .40 $0 
$1 .40 $0 
$1 .40 $0 
$1 .40 $0 

$1 .25 $467 

$1 .40 $3, 1 68 

$1 .40 $1 .n2 

$1 .25 $1 , 1 80 

$1 .25 $596 

$1 .40 $504 

$1 .40 $0 
$1 .40 $1 ,600 



71 w L\) PROJ ECTED I NVESTM ENT REQ U I R E M E NTS 

Based on NPC High Reference Cases 
(Investments in Millions of 1 991 Dollars) 

U.S. TRANSMISSION 
PLANNED PROJECTED 

FDJTE INVESTMENT INCREMENTAL INVESTMENT 

FFDt1 TO 1 9 9 2  1 9 9 3 - 1 9 9 5  1 99 6 - 2 0 0 0  2 0 0 1 - 2 0 0 5  2 00 6 - 2 0 1 0  TOTAL 

Canada NY/NJ $ 3 1 0 $0  $ 0  $ 0  $309 $309 
NY/NJ New England $257 $0  $0  $64  $43  $ 1 07 
Mid Atl a ntic NY/NJ $87 $0  $0  $303 $0  $303  
Canada M i dw est $2 1 9  $64 $0 $ 1 1 4  $ 1 36 $3 1 4  
Canada N. Central $46 $ 1 00 $233 $ 0  $ 1 34 $467 
N. Cental M i dw e st $56 $0  $0  $804 $2 , 364 $3, 1 68 

SW Cental $0 $ 0  $0  $42 9 $ 1 , 344 $ 1 ,772 
Centra l  $0 $0  $ 0  $ 2 8 6  $894 $ 1  ' 1 80 

Pacific $853 $0  $ 0  $ 1 44 $45 1 $596 
Canada Pacific NW $0 $260 $52 $68  $ 1 24 $504 
Pacific NW Pacific $0 $0  $0 $442 $ 1 , 1 5 8 $ 1 , 600 
OTI-IER $ 1 , 1 9 1  
Total Trans. l nvest lment $3 , 0 1 9 $424 $285 $2 , 6 5 3  $ 6 , 957  $ 1 0, 3 1 9 
U.S.  Storage I nvestment NA $0 $0  $0  $2 ,20 1 $2 ,20 1 
TOTAL U.S. INVESTMENT $ 3 ,0 1 9 $424 $285 $2 , 6 5 3  $ 9 , 1 5 8 $ 1 2 ,520  

GRAND TOTAL I $ 1 5 , 5 3 9 1 



PROJ ECTED I NVESTM ENT REQUIREMENTS 
Based on NPC Low Reference Cases 

(Millions of 1 99 1  Dollars) 

U.S. TRANSMISSION 
PLANNED PROJECTED 

RCl.JTE INVESTMENT INCREMENTAL INVESTMENT 

FF0\1 TO 1 99 2  1 9 9 3 - 1 9 9 5  1 99 6 - 2 0 0 0  2 0 0 1 - 2 0 0 5  2 00 6 - 2 0 1 0  TOTAL 

Canada NY/NJ $ 3 1 0 $0 $0  $0  $0 $0 
NY/NJ New England $257 $0 $0 $40 $ 1 9 $59 
Mid Atl a ntic NY/NJ $87 $0 $0 $9 1 $0  $9 1 
Canada M i dw e st $2 1 9  $65 $0 $ 0  $ 1 0 9 $ 1 74 
Canada N. Centra l $46 $ 1 0 0 $ 2 3 3  $ 0  $ 1 0 0 $433 
N. Cental M i dwest $56 $0 $0  $0  $742 $742 

SW Cental $0 $0  $0 $0  $422 $422 
C e n t r a l  $0 $0 $0 $ 0  $28 1 $28 1 

Pacific $853 $0 $0  $ 0  $ 1 42 $ 1 42 
Canada Pacific NW $0 $290 $0  $ 0  $0  $290  
Pacific N W  Pacific $0 $0 $0 $0 $436 $436 
OTHER $ 1 , 1 9 1  
Total Trans.  l nvest iment $3 , 0 1 9 $45 5 $233 $ 1 3 1  $2 , 2 5 1 $3 ,070 
U.S.  Storage I nvestment NA $0 $0 $ 0  $0 $0 
TOTAL U.S.  INVESTM ENT $ 3 , 0 1 9 $455 $233 $ 1 3 1  $2 ,25 1 $3 ,070 

GRAND TOTAL I $ 6 , 0 8 9 1 
7:1 w w 



HIGH REFERENCE PEAKIAVG. DAY STUDY RESULTS 
Addjtjona! StorageiPk Shayjng Capability Requirements 

(Volumes are MMcf/d, I nvestments in Millions of1 99 1  Dollars) 

.Y..i.. 
Storage Requirements (for Peak Pay Capacity.) 

(peak day) DELIVERABILITY ADDITIONS 

New England 
NY, NJ 
Mid Atlantic 
S. Atlantic 
Midwest 
SW Central 
Central 
N. Central 
Pacific 
Pacific NW 
Total De!iverabillty Req'd 

Volume Gas 
To Support Peak Day 

� � 
0 

1 ,008 
1 1 ,269 

3,395 
1 7,792 
1 0,058 

2,71 3 
1 ,870 
5, 1 00 

450 
53,655 MMcf/d 

To Support Supply Balancing (1 992·201 0) 

U.S. STORAGE GRAND TOTAL 

Peak Shaving Requirements 

New England 
NY,NJ 
Mid Atlantic 
S. Atlantic 
Midwest 
SW Central 
Central 
N. Central 
Pacific 
Pacific NW 
U.S. TOTAL 

PEAK DAY 
� 

1 ,827 
1 ,680 
2,005 
2,675 
2,783 

67 
861 

33 
1 67 
601 

12,699 

ADDITIONS 
� 

INCREMENTAL FORECASTED ADDITIONS UNIT RATE 
1 993-1 995 1 996-2000 2001 -2005 2006-201 0  ($/Mcf/d) 

0 $4.00 
1 0  $4.00 

1 05 $4.00 
1 05 $4.00 
1 35 $4.00 
358 $4.00 

39 $4.00 
0 $4.00 

1 1 7 $4.00 
---�0 $4.00 

869 MMcf/d 
X 1 20 Days 

1 04 Bcf $4.00 
446 Bet $4.00 

550 Bcf 

FORECASTED 
INVEST.* 

$0 
$5 

$50 
$50 
$65 

$ 1 72 
$1 9 

$0 
$56 

$0 

$41 7  
$1 ,784 

$2,201 

INCREMENTAL FORECASTED ADDITIONS UNIT RATE FORECASTED 
1 993-1 995 1 996-2000 2001-2005 2006-201 0 ($/Mcf/d) I NVEST. 

$400 
$400 
$400 
$400 
$400 
$400 
$400 
$400 
$400 
$400 
$400 



U .S .  TRANSMISSION CAPACITY/INVESTMENT REQUI REMENTS 
IJ.S. SUMMARY Based on NP� Low Referencg Cases 

(Volumes are M MCF/D, Investments in 1 99 1  Millions U.S.)  

PLANNED INCREMENTAL FORECASTED TOTAL 
ROUTE BASE ADDITION§ PEAK DAY ADDITIONS DISTAN�E !JNIT RATE FORECASTED 

FROM TO � 1 9!!2-1 !!�4 � 1 996-2QQQ 2001 -2QQ§ 200§-201 Q  MILES I�£M�FlMil INVE§T IMM�l 
Canada NY/NJ 743 598 0 0 0 0 284 $ 1 .40 $0 

NY/NJ New England 2,001 343 0 0 1 67 80 1 70 $ 1 .40 $59 

Mid Atlantic 58 1 25 0 0 0 0 

Mid Atlantic NY/NJ 8, 1 48 393 0 0 230 0 284 $ 1 .40 $ 9 1  

S.  Atlantic 24 0 0 0 0 0 

Midwest 995 0 0 0 0 0 

S. Atlantic Mid Atlantic 4,601  0 0 0 0 0 595 $ 1 .40 $0 

Midwest 9,905 1 1 2 0 0 0 0 482 $ 1 .40 $0 

SW Central 34 0 0 0 0 0 

Canada Midwest 2,085 4 1 8  65 0 0 1 1 0 709 $ 1 .40 $ 1 74 

Midwest Mid Atlantic 4,50 1 1 60 0 0 0 0 482 $ 1 .40 $0 

Central 1 ,528 3 1 3  

SW Central S. Atlantic 1 9,466 1 00 0 0 0 0 1 ,049 $ 1 .40 $0 

Central 9, 1 92 0 0 0 0 0 

N .  Central 984 0 0 0 0 0 936 $ 1 .40 $0 

Pacific 4,3 1 9  746 0 0 0 0 765 $ 1 .40 $0 

Central Midwest 7,252 2 1  0 0 0 0 851 $ 1 .40 $0 

SW Central 1 60 0 0 0 0 0 652 $ 1 .40 $0 

N. Central 360 0 0 0 0 0 

Canada N. Central 1 ,225 255 300 698 0 300 267 $ 1 .25 $433 

N. Central Midwest 1 ,363 3 1 3  0 0 0 456 1 , 1 63 $ 1 .40 $742 

SW Central 1 ,084 0 0 0 0 295 1 ,02 1 $ 1 .40 $422 

Central 1 ,040 0 0 0 0 283 794 $ 1 .25 $28 1 

Pacific 0 700 0 0 0 1 9 1 595 $ 1 .25 $ 1 42 

Pacific NW 324 0 0 0 0 0 

Canada Pacific NW 2,372 0 730 0 0 0 284 $ 1 .40 $290 

Pacific NW N. Central 259 0 0 0 0 0 935 $ 1 .40 $0 

Pacific 1 ,258 0 0 0 0 343 907 $ 1 .40 $436 

71 "' ()'] (Calculated for each period) 



Capacity Leaving 

35.7 BCF/D 

National Petroleum Council 
1991 Estimated U.S. Capability to Tramport Natural Gas 

(Based on NPC High Reference Case) 

•Nore: Exclutks thUwriesfrom SW Central and N. Central Regions 

Calculation 
�k DII 

(BCF/D) 
Lem:iollConsum� ia Mljgr Soul! R�:&ioas 
Capacity Leaving SW Central Region ( 1)  33 .0 
Capacity Leaving N.  Central Region ( 1 )  2.7 
Gas Consumed in SW Central Region 23 .3 
Gas Consumed in N. Central Region 4.4 

Net SW Central / N. Central Capacity 63 .4 

Canadian Imoorts 

AlmYII 
(TCF) 

1 1 .4 
0.9 
6.6 
0.9 

19 .8  M!Qor Supply Regio/ 
h: 

Major Supply Repons 
Gas Consumed in 

M!Qor Supply Regions 
27.7 BCFID 

Capacity from All of Canada (1)  
Less Canadian import to N. Central 
Less Re-exports to Canada (1) 

Net Canadian Imports 

Demand Remon Deliverabiliti 
Total U. S.  Storage Withdrawal 

6.4 2.2 
( 1 .2) (0.4) 

!!.Jn (0.3) 
4.2 1 .5 

53 .7 0.0 
Less SW Central and N. Central (12.0) 0.0 

Net U. S.  Storage (2) 41 .7 0.0 
U. S .  Production (3) 7.0 2.6 
Peak Shaving (3) 3 .0  0.0 
LNG (3) 0.3 QJ. Grand Total 1 19.6 24.0 

(1) Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution from storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



National Petroleum Council 
1995 Estimated U.S. Capability to Transport Natural Gas 

(Based on NPC High Reference Case) 

Capacity Leaving 

1995 Estimated 
Delivery Capability 

Peak Day = 126.2 BCF/D 
Annual = 25.7 TCF 

Major Supply Regio/ 
37.5 BCF/D 

h 
Major Supply Reeions 

Gas Consumed in 
Major Supply Regions 

29.9 BCF/D 

Calculation 
Peak Day 

(BCF/D) 

Leaviug/Consumed in Major Supply Regions 
Capacity Leaving SW Central Region (1)  
Capacity Leaving N. Central Region (1)  
Gas Consumed in SW Central Region 
Gas Consumed in N. Central Region 

Net SW Central / N. Central Capacity 

Canadian Imoorts 
Capacity from All of Canada ( 1 )  
Less Canadian import to  N. Central 
Less Re-exports to Canada ( 1 )  

Net Canadian Imports 

Demand Region DeUverability 
Total U. S .  Storage Withdrawal 
Less SW Central and N. Central 

Net U. S. Storage (2) 
U. S .  Production (3) 

Peak Shaving (3) 

LNG (3) 
Grand Total 

33 . 8  
3 . 7  

25.0 
4.9 

67.4 

8 . 8  
( 1 . 8) 

� 
5.5 

53 .7 
(12.0) 
4 1 .7 

8.2 

3.0 
0.4 

126.2 

Annual 
(TCF) 

1 1 .7 
1 .3 
6 . 8  
0 . 8  

20.6 

3 . 0  
(0.6) 
(0.5) 
1 . 9 

0.0 
0.0 
0.0 
3 . 1 

0.0 

Q,l 
25.7 

( 1 )  Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution from storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



National Petroleum Council 
2000 Estimated U.S. Capability to Transport Natural Gas 

(Based on NPC High Reference Case) 

Capacity Leaving 

2000 Estimated 
Delivery Capability 

Peak Day = 128.9 BCF/D 
Annual = 26.8 TCF 

Major Supply Regio/ 
37.5 BCF/D 

Major Sup_ply Regions ' � 
Gas Consumed in 

Major Supply Regions 
30.9 BCF/D 

•Note: Excludes deliveries from SW Cemral and N. Cennvl Regions 

Calculation 
Peak Day 

(BCF/D) 
LeaviDg/Coosumed in Major Supply RegioDS 
Capacity Leaving SW Central Region (1) 
Capacity Leaving N. Central Region (I) 

33 .8  
3 .7  

25 .6 
5.3 

68.4 

Gas Consumed in SW Central Region 
Gas Consumed in N. Central Region 

Net SW Central I N. Central Capacity 

Caaadian Imoorts 
Capacity from All of Canada ( 1) 
Less Canadian import to N. Central 
Less Re-exports to Canada (1) 

Net Canadian Imports 

Demand Region Deliverability 
Total U. S.  Storage Withdrawal 
Less SW Central and N. Central 

Net U. S. Storage (2) 
U. S . Production (3) 

Peak Shaving (3) 
LNG (3) 

Grand Total 

9.6 
(2.5) 

!.!.,§} 
5.5 

53 .7 
(12.0) 
4 1 .7 

9.9 

3 .0 

0.4 
128.9 

Annual 
(TCF) 

1 1 .7 
1 .3 
7. 1 
1 .0 

21 . 1  

3 .3  
(0.9) 
(0.5) 
1 .9 

0.0 
0.0 
0.0 
3 .7  

0 .0  
0. 1 

26.8 

(1) Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution from storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



National Petroleum Council 
2005 �timated U.S. Capability to Deliver Natural Gas 

(Based on NPC High Reference Case) 

Capacity Leaving 

2005 �imated 
Delivery Capability 

Peak Day = 130.9 BCF/D 
Annual = 28.0 TCF 

Major Supply Regio/ 
37.7 BCF/D 

Major Supply Reeio� ;· 

~ Gas Consumed in 

North Central Major Supply Regions 
31.8 BCF/D 

North Central I 

U. S. Delive Calculation 
Peak Day 

(BCF/D) 

Leaving!Consumed in Major Supply Regions 
Capacity Leaving SW Central Region (1) 
Capacity Leaving N. Central Region (1) 

33 .8  
3 .9 

26 . 1  
5 .1  

69 .5 

Gas Consumed in SW Central Region 
Gas Consumed in N. Central Region 

Net SW Central / N. Central Capacity 

Canadian lmoorts 
Capacity from All of Canada (1)  
Less Canadian import to N. Central 
Less Re-exports to Canada (1)  

Net Canadian Imports 

Demand Region Deliverability 
Total U. S .  Storage Withdrawal 
Less SW Central and N. Central 

Net U. S. Storage (2) 
U. S .  Production (3) 

Peak Shaving (3) 

LNG (3) 
Grand Total 

9.9 
(2.5) 

!.1..&1 
5 .8  

53 .7 
(12.0) 
4 1 .7 
10.5 

3.0 
0.4 

130.9 

A!!mu!! 
(TCF) 

1 1 .7 
1 .4  
7.3 

lJ. 
2 1 .5 

3.4 
(0.9) 
(0.5) 
2.0 

0.0 
0.0 
0.0 
4.4 

0.0 
0. 1 

28.0 

(1) Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution from storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



Figure 3-6. 
2010 Estimated U.S. Capability to Deliver Natural Gas 

(Based on NPC High Reference Case) 

Capac:ity Leaving 

2010 &timated 
Delivery Capability 

Peak Day = 137.3 BCF/D 
Annual = 29.6 TCF 

MJtior Supply Regio/ 
41 .4 BCF/D 

h 
Major Supply Regions 

Gas Consumed in 
Mitior Supply Regions 

32.2 BCF/D 

North Central 

•Nole: Excludes deliveries from SW Cenlrrll and N. Cerural Regions 

Calc:ulation 
Peak Day 

(BCF/D 
I&aving/Coosumed in Major Supply Regious 
Capacity Leaving SW Central Region (I)  
Capacity Leaving N. Central Region ( I)  

33 .8  
7 .6  

26 .0 
6.2 

73 .6 

Gas Consumed in SW Central Region 
Gas Consumed in N. Central Region 

Net SW Central / N. Central Capacity 

Canadian lmoorts 
Capacity from All of Canada ( 1) 
Less Canadian import to N. Central 
Less Re-exports to Canada ( 1 )  

Net Canadian Imports 

Demand Region Deliverability 
Total U. S .  Storage Withdrawal 
Less SW Central and N. Central 

Net U. S. Storage (2) 
U. S. Production (3) 

Peak Shaving (3) 

LNG (3) 
Grand Total 

l l .S 
(2.9) 

LL1l 
6.9 

54.5 
(12.2) 
42.3 
1 1 . 1  

3 .0 
0.4 

137.3 

A!mu! 
(TCF) 

1 1 .7 
2.6 
7.4 

u 
22.9 

4.0 
(1 .0) 
(0.6) 
2.4 

0.0 
0.0 
0.0 
4.2 

0.0 
0. 1 

29.6 

(1)  Annual volume assumes peak day capacity at 95 % load factor 
(2) Assumed no contribution from storage on an annual basis 
(3) Less Contributions from SW Central & N. Central 



NATIONAL PETROLEUM COUNCIL 

SUMMARY OF ESTIMATED U . S. CAPABILITY TO DELIVER NATURAL GAS 
(NPC High Reference Caaesl 

Leaving/Consumed in Sueelll region 

1 988• 1 991  1 995 2000 2005 201 0 
Capacity from SW Central (#61 � � � � PK DAY ANNUAL PK DAY ANNUAL PK DAY � PK DAY � 

(MMCF/0) (BCF/01 (MMCF/01 (BCF/01 (MMCF/01 (BCF/0) (MMCF/0) (BCF/01 (MMCF/01 (BCF/01 (MMCF/01 (BCF/01 

To South Atlantic (#4, 1C + 10) 7,920 1 9,466 1 9,566 1 9,566 1 9,566 1 9,566 
To Central (#7, I I )  20,385 9 , 1 92 9, 1 92 9 , 1 92 9, 1 92 9 , 1 92 
To Pacific (#9, V) 4,660 4,3 1 9  5,065 5,065 5,065 5,065 

less Mexican imports 0 0 0 0 0 
TOTAL 32,965 1 1 ,43 1 32,977 1 1 .435 33,823 1 1 ,728 33,823 1 1 ,728 33,823 1 1 ,728 33,823 1 1 ,728 

Consumed in SW Central (#6, lilA +  11181 25,923 6,39 1 23,325 6,593 24,958 6,807 25,604 7 , 1 1 8  26,069 7,307 25,999 7,372 

Capacity from N.  Central (#8, IV) 

To Midwest (#5, Ill 1 .450 1 ,363 1 ,676 1 ,676 1 ,776 3,592 
To Central ( #7, I l l  1 ,040 1 ,040 1 ,040 1 , 1 02 2,229 
To Pacific ( #9, V) 1 20 0 700 700 742 1 ,501 

To Pacific N.W. (#1 0,-1 324 324 324 324 324 
TOTAL 1 ,570 544 2,727 946 3,740 1 ,297 3,740 1 ,297 3,944 1 ,368 7,646 2,651 

Consumed in N Central (#8, IV) 3,549 6 1 3  4,428 927 4,885 738 5,263 938 5,687 1 ,069 6, 1 56 1 , 1 84 

SUBTOTAL SW & N. CENTRAL CAP. 64,007 1 8,979 63,457 1 9,900 67,406 20,570 68,430 21 ,08 1 69,523 21 ,472 73 •. 624 22,935 

C•tu�di•n lmporr• 

From all of Canada 4.592 1 ,593 6,457 2,239 8,746 3,033 9,575 3,320 9,860 3,4 1 9  1 1 ,485 3,982 
less Canadian import to N. Central ( 1 , 1 1 0) 13851 1 1 .2251 1425) ( 1 ,7801 16 1 71 12,4781 18591 12,4781 (8591 12,8791 (9981 

Re-exported to Canada 19751 13381 1 1 ,0 1 21 1351 1 1 1 ,5 1 61 (5261 1 1 ,5551 (5391 1 1 ,5871 (5501 ( 1 ,6651 15771 
Net imports from Canada 2,507 870 4,220 1 .463 5,450 1 ,890 5,542 1 ,922 5,795 2,009 6,941 2,407 

U. S. StoT�tl C•p•bility 52,356 53,655 53,655 53,655 53,655 54,524 
Less: SE Central ( 1 3,6751 ( 1 0,0581 1 1 0,0581 1 1 0,0581 ( 1 0,0581 ( 1 0.41 61 

N Central 1 1 ,6931 1 1 ,8701 1 1 ,8701 1 1 ,8701 1 1 ,870) 1 1 ,8701 
Net Storage Capability 36,988 41 ,727 41 ,727 41 ,727 41 ,727 42,238 

U.S. Production 44,477 1 8,038 55,731 21 ,570 5 1 ,925 20,037 53, 1 95 20,488 55,904 21 ,51 9 55,988 21 ,499 
Lass: SE Central (39,0 1 91 ( 1 5,8251 (43.43 1 1 ( 1 6,9541 (36,7201 ( 1 4,3341 135,2391 ( 1 3,7561 (36,385) ( 1 3,848) (33,3041 ( 1 3,00 1 )  

N Central (2,2941 (930) !5,3 1 9) 1 1 ,99 1 1  (6,9741 (2,61 1 )  (8,09 1 )  (3,0291 (8,985) !3,280! ( 1 1 ,553) !4,325) 
Net U.S. Production 3, 1 64 1 ,283 6,98 1 2,625 8,23 1  3,092 9,865 3,703 1 0,534 4,39 1 1 1 , 1 3 1  4, 1 73 

Pak Sho�vlng 7,778 2,998 2,998 2,998 2,998 2,998 
Less: SE Central (383) ( 1 6) ( 1 6) ( 1 6) ( 1 6) ( 1 6) 

N Central ( 1 09) (8) (8) (8) (8) (8) 
Net Peak Shaving 7,286 2,974 2,974 2,974 2,974 2,974 

LNG 1 37 50 980 307 1 ,060 334 1 ,060 334 1 ,060 334 1 ,060 334 
Less: SE Central (700) (21 9) (700) (21 9) (700) (21 9! (700) (21 9) (700) (2 1 9) 

Net LNG 1 37 50 280 88 360 1 1 5  360 1 1 5  360 1 1 5  360 1 1 5  

GRAND TOTAL 1 1 4,089 1 21 , 182 1 1 1 9,639 1 24,077 1 1 26,1 48 1 25,667 1 1 28,898 1 26,821  1 1 30,9 1 3 1 27,987 1 1 37,268 1 29,630 1 
7:1 • Estimated based on the 1 989 NPC Petroleum Storage & Transportation Report (Appendix H, pg 9) � 
....... 
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NATIONAL PETROLEUM COUNCIL 

SUMMARY OF ESTI MATED U . S. CAPABILITY TO DELIVER NATURAL GAS 
(NPC Low Reference Casas) 

Laavlng/Consumad In SUI!I!Ill region 
1 988• 1 99 1  1 995 2000 2005 201 0  

Capacity from S W  Central (#61 PK DAY � � ANNUAL PK DAY � PK DAY ANNUAL PK DAY � PK DAY ANNUAL 

IMMCF/DI (BCF/DI IMMCF/DI (BCF/DI (MMCF/DI (BCF/DI IMMCF/DI IBCF/DI IMMCF/DI (BCF/DI IMMCF/DI (BCF/DI 

To South Atlantic (#4,1C + IDI 7,920 1 9,566 1 9,566 1 9,566 1 9,566 1 9,566 
To Central (#7, Ill 20,385 9 , 1 92 9, 1 92 9 , 1 92 9 , 192  9, 1 92 
To Pacific (#9, VI 4,660 4,3 1 9  5,065 5,065 5,065 5,065 

lass Mexican imports 0 0 0 0 0 
TOTAL 32,965 1 1 ,43 1 33,077 1 1 ,469 33,823 1 1 ,728 33,823 1 1 ,728 33,823 1 1 ,728 33,823 1 1 ,728 

Consumed In SW Central (#6, IliA + 11181 25,923 6,391 23,340 6,388 23,634 6,474 22,868 6,239 23,547 6,61 2 23, 1 83 6,620 

Capacity from N. Central (#8, lVI 

To Midwest (#5, Ill 1 ,450 1 ,363 1 ,676 1 ,676 1 ,676 2, 1 32 
To Central (#7, Ill 1 ,040 1 ,040 1 ,040 1 ,040 1 ,323 
To Pacific ( #9, VI 1 20 0 700 700 70 891 

To Pacific N.W. (#10,·1 324 324 324 324 324 
TOTAL 1 ,570 544 2,727 946 3,740 1 ,297 3,740 1 ,297 3, 1 1 0  1 ,078 4,670 1 ,6 1 9  

Consumed i n  N Central (#8, lVI 3,549 6 1 3  4,430 61 2 4,609 7 1 2  4,759 840 5,0 1 7  938 5, 1 57 990 

SUBTOTAL &W & N .  CENTRAL CAP. 84,007 1 8,979 83,574 1 9,41 5 85,808 20,21 1 85, 1 90 20, 1 04 85,497 20,357 88,833 20,957 

CaiiMI/an lmpon. 

From all of Canada 4,592 1 ,593 8,827 2,367 8,823 3,059 9,598 3,328 9,598 3,328 1 0,742 3,725 
loss Canadian import to N. Central ( 1 , 1 1 01 (3851 1 1 ,2251 (4251 ( 1 ,7801 (6 171 (2,5551 (8861 (2,5551 (8881 (3, 1 251 1 1 .0841 

Ro·oxportad to Canada (9751 j338! 1 1 ,01 21 (35 1 1  p ,51 6! (526! p ,5551 (539! ( 1 ,587! !550! 1 1 ,665! (577! 
Net imports from Canada 2,507 870 4,590 1 ,592 5,527 1 ,9 1 6  5,488 1 ,903 5,456 1 ,892 5,952 2,064 

U.S. Storage Capability 52,356 53,655 53,855 53,655 53,655 53,655 
Less: SE Central ( 1 3,6751 ( 1 0,0581 ( 1 0,0581 ( 1 0,0581 ( 1 0,0581 ( 1 ,0581 

N Central 1 1 ,6931 1 1 ,8701 1 1 ,870! 1 1 ,8701 1 1 ,8701 1 1 ,870! 
Nat Storage Capability 36,988 41 ,727 41 ,727 41 ,727 41 ,727 50,727 

U.S. Production 44,477 1 8,038 55,608 21 ,570 50,041 1 9,3 10  46,000 1 7,735 48,585 1 8,683 47,660 1 8,3 10  
Less: SE Central (39,01 91 ( 1 5,8251 (43,28 1 1  ( 1 6,9541 (35,368) ( 1 3,8061 (29,796) ( 1 1 ,632) (30,4291 ( 1 1 ,8791 (28,8581 ( 1 3,00 1 1  

N Central (2,294! (930! (5,3561 1 1 ,991 1 (6,5301 (2,4451 17,3871 12,7661 (8,2441 (3,0861 (8,961 1 (3,355! 
Net U.S. Production 3, 1 64 1 ,283 6,97 1 2,625 8 , 1 43 3,059 8,8 1 7  3,337 9,91 2 3,7 1 8  9,841 1 ,954 

Peak Shaving 7,778 2,998 2,998 2,998 2,998 2,998 
Less: SE Central (3831 ( 1 61 ( 1 6) ( 1 61 ( 1 61 ( 1 6) 

N Central ( 1 09! IS! (81 (81 IS! 18! 
Net Peak Shaving 7,286 2,974 2,974 2,974 2,974 2,974 

LNG 1 37 50 980 307 1 ,060 334 1 ,060 334 1 ,060 334 1 ,060 334 
Less: SE Central 1700! (2191  1700! (21 9! 17001 (21 9! 1700! (21 91 17001 (2 19! 

Nat LNG 1 37 50 280 88 360 1 1 5  360 1 1 5  360 1 1 5 360 1 1 5  

GRAND TOTAL 1 1 4,089 1 21 , 1 82 1 1 20,1 1 6 1 23,720 1 1 24,537 1 25,301 1 1 24,556 1 25,459 1 1 25,926 1 25,os1 I 1 36,687 1 25,o9o 1 
• Estimated based on the 1 989 NPC Petroleum Storage & Transportation Report (Appendix H, pg 91 
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IMPORTANCE OF MARKET CENTERS 

Office of Economic Policy 
August 21 , 1 991 

SUMMARY 

Since the NGPA in 1978, Congress and 
the Commission have worked to foster a 
more flexible wellhead market for natural 
gas. 

The interstate pipeline grid includes areas 
where several pipelines come together 
near large production or storage fields 
(see Figure 1 ). These are natural market 
centers where many gas buyers and sellers 
can come together (see Figure 2 for the 
pipelines within a typical market center). 

Such centers can improve markets by cut
ting transactions costs, increasing reliability 
and giving buyers and sellers more 
options. Producers will less often have to 
accept lower prices because they can't get 
to a potential buyer. Buyers need seldom 
pay more because they can't get to the 
most competitive producers. 

Market centers also offer natural aggrega
tion points for many gas buyers and sellers 
where the market power of pipelines could 
be quite low. This would make it much 
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easier for all market participants to com
pete on even terms and for small buyers 
and producers to do business. 

Some pipelines are starting market centers 
of their own. The Commission could spur 
further efficiencies if it: 

o recognizes natural market centers 

o prompts pipelines to accommodate 
rates to reflect market centers 

o simplifies receipt point complications 
by offering producers the rights to 
capacity into production area market 
centers 

o increases access and reliability in 
downstream market centers. 

Market centers would require only small 
transition costs. They might also lower the 
transition costs of unbundling. Pipelines 
could restructure existing capacity rights 
and long-term contracts more easily. 



FIGURE 1 .  
Market Center/Pool ing Areas for Major Pipel ine Routes 

Area 
Oulf Coast 
Permian Basin 
Midcontinent 
Rockios 
Eastern US 
West Coast 

Quantity 
(Tcf) 
8.20 
1 .42 
4.42 
1 .28 

.92 

.34 
Total Lower 48 Stales 1 6.59 
Source: EIA U.S. Crude 017, Natural Gas, 
.uJd Natural Gas Liquids Reserves 1 989 Annual Repod Table 1 1  fJ9 Generalized Supply Area 

• Production Area Center 0 Other Supply Area Center 

.t. Major Consuming Market 

/ NewJersey 

Spot Price Source: Natural 
Gas Intelligence Gas Price 
Index, April a. 1 991 Issue 

Natural Gas Consumption 
and City Gate Price - 1 989  

Quantity Price 
Area (T cf) ($/Met) 

Northeast 1 .69 
Mid-Atlantic 1 .1 8 
Southeast 1 .67 
Southwest 5.23 
Midwest 4.49 
California 1 .80 
Other Stales 1 .01 

Total 1 7.08 

3.1 5  
3.26 
3.05 
3.09 
3.07 
2.75 
2.33 

3.02 

Source: EIANalura/ Gas Annual 
1989 Tables 1 7  and 21 
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liiiiiiiD flilllll Lone Star Gas Company 
American Pipeline Company 
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IMPORTANCE OF MARKET CENTERS 

I NTRODUCTION 

Since the NGP A, national and Commis
sion policy has been to break down bar
riers to competition in the natural gas in
dustry. Most policy initiatives have 
focused on legal and regulatory reform. 
But many other practical barriers to trade 
remain from an era of wellhead-to-burner
tip regulation in fragmented markets. 

The NGPA recognized the merits of com
petition over regulation for wellhead gas 
supplies, set up a schedule to deregulate 

· new gas and created access to previously 
unavailable supplies. 

Order No. 380 removed minimum bills 
from pipeline tariffs. Buyers gained more 
choice among gas suppliers. 

Orders No. 436 and 500 opened access 
to pipeline transportation, giving more 
access to buyers and sellers. 

The Wellhead Decontrol Act extended 
the categories of gas not subject to Fed
eral regulation. It deregulates all gas by 
January 1, 1993. 

The Administration's National Energy 
Strategy would increase competition in 
the industry and enhance the role of gas in 
the nation's overall energy mix. 

The new construction rule may (among 
other things) lower barriers to construction 
further and increase competition for new 
services. 

Despite fits and starts, the transition has 
made the gas industry far more competi-

4 

tive than it was in 1978. But decades of 
strong regulation left many other barriers 
to full and fair competition that are as 
much a matter of custom as of regulation. 
Without further reform, deregulated com
modity markets will be coupled to need
lessly Balkanized transportation markets. 

Buyers and sellers still face several 
barriers to deals that might otherwise 
make sense. These include: 

o receipt point inflexibility or delays in 
changing receipt points. This can pre
vent shippers from buying attractively 
priced gas. Individual pipeline cus
tomers depend on specific receipt 
points for long-term firm supplies. 

o limited responses to supply disruption. 
A shipper facing a supply disruption 
may only look for replacement sup
pliers at its current receipt points. 
This lowers reliability. 

o the difficulty of reselling long-term 
contracted gas. 

o the lack of institutions to help buyers 
and sellers find each other and do 
business. A buyer-and-seller-find
each-other approach to gas contract
ing is wasteful. Most commodity mar
kets have clearing authorities to

.
tnatch 

parties, market centers and "paper" 
transactions to cut transaction costs. 

Together, these barriers may reduce the 
practical options open to gas buyers and 
sellers. The lack of flexibility prevents 
competition from working fully and makes 
contingency planning harder. That in turn 
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prevents the Nation from realizing many 
efficiencies that competition should 
produce. 

· 

Market centers can lower these barriers to 
trade and reliability. They can thus in
crease competition and efficiency and cut 
needless costs. They would help fulfil the 
Congressional intent that: 

all sellers must be able to reasonably 
reach the highest-bidding buyer in an in
creasingly national market. All buyers 
muSt be free to reach the lowest-selling 
producer, and obtain shipment of its gas 
to them on even terms with other 
suppliers. (H. R. Rep. No. 29, lOlst 
Cong., 1st Sess., at p.6 (1989)) 

WHAT ARE MARKET 

CENTERS? 

Market centers are places where many 
sellers and buyers can make or take deli
very. The idea is not new. Buyers and 
sellers in ancient Greece gathered in great 
open air markets called agoras. Fish and 
farmers markets have thrived in natural 
centers (towns or piers) near the produc
tion area. In New Mexico, the · Pecos 
National Monument served as · a  natural 
market center. 

Today, the idea is well developed in most 
industries -- for instance, agriculture, min
erals, art, finished goods and financial in
struments. Forcing people to buy and sell 
natural gas at many different places may 
in some instances raise transaction costs 
and lessen reliability . 1  

The gas industry has physical constraints 
to receipt and delivery. So market centers 
must cover areas where several pipelines 
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come together. These would become hubs 
where many suppliers .could deliver gas 
and many buyers could take delivery. The 
gas futures contract -- with physical 
delivery as a backstop -- chose the Henry 
Hub (near Erath, IA) as the reference ex
change point. 

Many potential market centers are near 
production areas. They are ideal places 
for producers to sell gas to downstream 
customers. Others (for instance, the 
Leidy, Pennsylvania area) are near down
stream storage fields. These market cen
ters promote trades among downstream 
customers. 

The defining features of a market center 
are: 

o many buyers and sellers can make 
and take delivery. This prevents the 
exercise of market power and maxi
mizes the chances of making efficient 
trades. So, market centers must be 
near the intersection of several pipe
lines. For convenience and balancing, 
they should also be near fairly large 
production or storage areas. 

o a hub manager can match buyers 
and sellers physically. Gas may be 
displaced through several pipelines 
within the hub to reach the buyer. 
The hub manager -- perhaps a group 
of pipelines using real-time 
information and control systems -
would arrange the transaction. The 
transportation tariff for the service 
would stay under Commission 
jurisdiction. 

A clearing-house may develop to match 
buyers and sellers. It might also quote 



prices, buy and sell imbalances or set up 
standard ways to resolve disputes. 

Trades at market centers would usually in
volve three parties: buyer, seller and hub 
manager. Some could also include a clear
ing-house, depending on the specific trans
action. The simplest trades would involve 
a buyer and seller who agree to exchange 
title to the gas at the market center on a 
single pipeline. 

A more complex transaction would involve 
a buyer and seller who are matched by the 
clearing-house·, with the gas entering and 
exiting the market center on different 
pipelines and intra-hub transportation 
(perhaps on several pipelines) arranged by 
the hub manager. 

WH ERE ARE NATU RAL 

MARKET CENTERS? 

The pipeline grid contains many natural 
market centers -- see Figure 1. A market 
center includes a central point and a con
centric area to include pipelines that 
connect nearby -- see Figure 2 for the 
pipeline configuration at a sample market 
center. We included three types of pipe
lines within the market centers: 

o principal pipelines -- those that connect 
at a center point like a gas plant 

o beltway pipelines that connect near the 
center (usually within 70 miles) 

Table 1 shows the center and concentric 
area of each center, its storage capacity 
and how many pipelines connect nearby. 
Attachment A (available on request) 
contains maps of each market center. 
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COMPETITION AT 
MARKET CENTERS IN 
PRODUCTION AREAS 

Market centers would make it much easier 
to be sure that pipelines compete in buy
ing and selling gas on equal terms with all 
others. 

The Commission has been concerned that 
pipelines might control enough gas sup
plies in specific areas and access to key 
transportation services that they could ex
ercise market power as sellers. The most 
important product that gas suppliers could 
sell at market centers would probably be 
long-term firm gas, especially for delivery 
during peak periods. Analysis of produc
tion areas that could serve market centers 
in production areas shows considerable 
competition. (See Appendix A) 
The most concentrated production area 

· market centers are Blanco, NM and Katy, 
TX -- see HHis on Table 1. (The HHI 
measures concentration by squaring the 
market shares of each company. For ex
ample, a market divided equally between 
two firms has an HHI of .5.) 

Blanco has the equivalent of 5.7 equally 
large uncommitted and pipeline suppliers. 
It appears to be the most concentrated 
potential market center and might need 
more study. But with appropriate access, 
sellers in most production area centers are 
unconcentrated. Guymon, OK has the 
same HHI as a market with over 30 equal
ly large sellers. It is almost inconceivable 
that a pipeline could use its control of gas 
supply to exert market power in such a 
case. (Comparable transportation is still 
essential -- otherwise, a pipeline could 
exercise market power through control not 
of supplies but of the pipeline itself.) 



Table 1 :  MARKET CENTER INFORMATION 
No. of Production Peak Storage 

Market Center Pipelines Center Point Radius Deliverability Deliverability 
(miles) (Bcf/d) (Bcf/dt 

Blanco, NM 3 Blanco Gas Plant 1 2o& 2.45 
Detroit, Ml 6 Pipeline connection 65 3.30 

Erath, LA 28 Henry Gas Plant 50 19. 1 5  

Guymon, OK 16 Pipeline connection 65 1 2.05 0.45 

Katy, TX 23 Katy Gas Plant 70 12.02 2.75 

Lebanon, OH 6 Pipeline connection 60 

Leidy, PA 6 Pipeline connection 30 . 5 . 1 0  

Midland/Waha, TX 15 Waha Gas Plant 70 5.29 

Monroe, LA 14 Pipeline connection 50 2.74 0.96 

Niagara, NY 6 Pipeline connection so 0.41 

Opal, WY 12 Pipeline connection l l Ob 2.90 0.32 

Topock, AZ s Pipeline connection 10 

Tuscola, IL s Pipeline connection 45 0. 1 0  

I If new facilities were built to connect El Paso and Transwestern pipelines, the distance between the center point and the new 
interconnection could be reduced to about 90 miles. 

HHid 

0. 1774 

0.0643 

0.0327 

0. 169 1  

0.0959 

0.0938 

0.08 1 1 

b 
c 

d 

If a pipeline interconnection near Rock Springs (rather than Opal) were the center point, the radius could be reduced to about 75 miles. 
Total reserves divided by annual reserve to deliverability ratio divided by 365. 
HHI for uncommitted and pipeline supplies. 



Market centers can also play a key role 
outside production areas. Downstream 
market centers are usually near both 
major consumption markets and the inter
section of several major pipelines. They 
also normally have high storage capacity. 
Downstream centers can serve as trans
shipment or aggregation points for several 
production area centers. Their storage 
capacity can provide important balancing 
and supply during peak periods. During a 
cold spell, a spot market at downstream 
centers may add flexibility to the system 
and prevent some supply curtailments. 

HOW DO MARKET 
CENTERS HELP? 

Market centers can reduce barriers to a 
more efficient market because they can: 

o cut transactions costs. Today's way 
of matching buyers and sellers can im
prove. 

o make pricing information available 
more widely. Such price discovery is 
essential to efficient commodity 
markets. 

o reduce institutional constraints. 
Constraints like receipt and delivery 
point inflexibility can prevent gas sales 
and impair reliability. A better way of 
allocating capacity rights could make 
the system more flexible and cut costs. 

o increase the benefits of intermedi
ation and diversification . Gas mer
chants can . lower costs by aggregating 
and matching their customers' different 
load profiles (the peak of the sum is 
less than the sum of the peaks) and 
production schedules. 
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These ideas are neither new nor untested. 
Most established, efficient markets have 
eliminated needless barriers to trade 
(think of stock and commodity exchanges). 
Central, common trading areas with 
quoted prices and low transactions costs 
make trading easier. Several limited 
market centers have already developed in 
the natural gas industry without direct 
Commission intervention. 

WHAT CAN THE 
COMMISSION DO? 

The Commission could help further by 
acting to: 

o identify principal market centers 

o structure rates 

o set rights to transportation to and 
from market centers. 

Identify market centers. The Com
mission could intervene �nd encourage the 
organization of market centers where sev
eral pipelines meet. Otherwise, pipelines 
may set up market centers only on their 
own systems. 

Structure rates. The Commission could 
require pipelines to post separate, 
unbundled rates: 

o to deliver gas into the market center. 

o to deliver gas from the market center 
to downstream delivery points. 

o to deliver gas between market centers 

o to deliver gas within a market center 
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Set transportation rights to and from 
market centers. The Commission could 
require pipelines entering and leaving a 
market center to split existing capacity 
rights into wellhead-to-market-center 
rights and market-center-to-city-gate rights. 
Pipelines might then charge zone rates 
with boundaries at the market centers. 

Producers often must use specific up
stream facilities and thus are likely to 
place a higher value on them than buyers. 
For a buyer, having firm rights to specific 
production area receipt points may merely 
constrain its choice of gas suppliers. And 
producers would do far better with capa-

. city to market centers only -- that way �hey 
could reach far more buyers. 

Capacity release programs also would 
benefit from market centers. For a 
downstream customer, for instance, the 
capacity would come only out of the mar
ket center. It would not force the new 
capacity holder to deal with unwanted 
receipt or delivery points or the burden of 
reassignment. 

TRANSITION 

Market centers need cause almost no dis
ruption in the industry. Some limited 
market centers are developing naturally 
without Commission intervention or en
couragement. They normally impose few 
or no extra constraints on shippers. 
Rather they offer customers more options. 

Almost all the activities that could occur at 
a market center already take place. Buy
ers and sellers seek each other out, and 
both search for practical ways to move 
their gas. But there would be some 
changes. 
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More buyers and sellers would have 
access to each other. This will probably 
mean more potential trades with lower 
transaction costs. 

There would be a standard way to get 
gas from sellers on one pipeline to 
buyers on another. This would require 
coordination among pipelines -- they are 
doing similar things to accommodate gas 
exchanges. Telecommunications and com
puter upgrades could focus on market 
centers and lower costs. 

Rights to firm pipeline capacity would 
change. Market centers provide a simple 
way to modify existing transactions. 

The pipeline would offer these rights using 
a priority that promises a fair, natural and 
low-cost transition from current practice. 
The priority should disrupt ongoing 
transactions as little as possible and 
minimize transaction costs. That implies 
that the pipeline offer rights into the 
market center in the following order: 

1. producers with system supply contracts 
2. other producers behind the system 
3. other existing customers 
4. all others. 

It would offer rights out of the market 
center in the following order: 

1. existing firm customers 
2. existing customers of firm customers 
3. other existing customers 
4. all others. 

Those who accept the rights may assign 
them later through a capacity releasing 
program. 



This approach would cut transportation
related barriers to trade. It would also 
make the receipt and delivery point issues 
the Commission now faces much less com
plicated. 

CONCLUSION 
Market centers offer many potential bene
fits to the natural gas industry. They can: 

o increase the opportunities and flexibil
ity available to all buyers and sellers 

o make transactions easier -- for exam
ple, by simplifying receipt and delivery 
point problems. 

o let many parties aggregate supplies as 
pipelines have traditionally done. 

o greatly reduce the market power of 
pipelines as gas suppliers. Pipelines 
would compete more fairly with other 
gas suppliers and aggregators -- see 
Appendix A. 
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o reduce any artificial barriers to long
term contracts inherent in the current 
system. Sellers or buyers could (if 
they wished) rely on the spot market 
at the market center to support their 
long-term contracts without fear of 
transportation rigidities or temporary 
supply shortfalls. 

o foster an environment that allows 
long-term contracts. Both producers 
and customers could enter the long
term deals that make the most 
commercial sense. That is, parties 
could make long-term deals to share 
risk as they wish, not just to make 
transportation arrangements work. 

o reduce the bilateral monopoly nature 
of many current industry transactions. 

o focus the upgrade of real-time com
munications links, thereby lowering 
costs. 
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CHAPTER 1 

BACKGROUND AND CONCLUSIONS 

1.1 INTRODUCTION 

Implementation of the Natural Gas Policy Act of 
1978 ("NGPA") resulted in market forces which, 
in combination with regulatory responses to these 
forces, increased the competitiveness of natural 
gas markets in the United States. Initially, the 
major impact of these changes was felt in the 
wellhead production market. Since 1982, 
however, major changes have affected 
downstream markets as well. 

Most gas sold at the wellhead has effectively 
become price decontrolled and, consequently, 
spot market transactions have become 
commonplace. Marketers have assumed a greater 
role as intermediates between producers on the 
one hand, and distributors and large end users on 
the other. These developments created a need for 
pipeline companies to separate, or unbundle, their 
transportation services from the package of 
services they traditionally provided as merchants 
selling gas. Restructuring of the traditional 
system for marketing gas from the wellhead to 
the consumer facilitated still further participation 
in new transportation programs and in the 
emerging spot market. 

With the implementation of interstate open access 
by the Federal Energy Regulatory Commission 
("FERC" or "the Commission"}, and with 
adjustments in state guidelines regulating 
intrastate pipeline and local distribution 
companies ("LDCs"}, large quantities of gas now 
flow independently of the supplies used by 
traditional transporters and distributors of natural 
gas. 

The ultimate success of the evolving competitive 
natural gas market depends largely on the quality 
of signals exchanged by the participants. 
Without good information on deliverability, those 
signals can be only partially accurate. In 
addition, without timely deliverability data, 
business and government leaders could make 

flawed decisions based on unreliable information, 
resulting in skewed economic consequences. 

Information on natural gas today is often 
fragmentary, late, and focused on outdated issues. 
Redesigning data systems to serve the emerging, 
competitive natural gas industry is a crucial 
challenge for the next decade. The information 
infrastructure that now serves the natural gas 
industrY was built for the industry of the 1950s, 
1960s, and 1970s. Vast changes in the world 
energy markets, along with the recent overhaul of 
regulatory theory and practice, have instigated 
relatively swift changes in market roles and 
structures. 

Key elements of the information infrastructure 
change will include: 

• Refocusing much of the information to 
serve those who buy and sell both 
natural gas and pipeline capacity. This 
means a major shift away from the 
information needed for traditional 
regulation; 

• Receiving crucial information much 
faster and tying the information to 
market institutions where parties actually 
buy and sell gas or capacity. This 
implies that Electronic Bulletin Boards 
("EBBs") should be attached to market 
centers to allow as many buyers and 
sellers as possible to access information; 
and 

• Retooling other information to serve the 
needs of regulatory monitoring rather 
than heavy-handed intervention. 

Information will be the life-blood of emerging 
and rapidly changing competitive gas markets. 
In such an environment, parties currently have 
little experience on which to base their decisions. 
They will depend far more on information 
sources than do many participants in older markets. 
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1.2 OBJECTIVES 

The purpose of this study was threefold: ( 1 )  
to review current deliverability data for utility, 
accuracy, and timeliness; (2) to identify 
mechanisms for closing significant gaps in 
information resulting from changing market 
structures; and (3) to ensure that technologies are 
available to meet the needs of the emerging, 
competitive natural gas industry. 

This report is the result of a joint effort between 
the U.S. Department of Energy ("DOE") and 
FERC to analyze natural gas deliverability. This 
effort, initiated in 1990, was undertaken by a 
Deliverability Task Force ("DTF"). Primary 
objectives of the DTF were as follows: 

• Assess the accuracy and utility of 
currently available information on 
deliverability; 

• Recommend initiatives at the state and 
federal levels, if needed, to increase the 
credibility and timeliness of information 
now being used to measure 
deliverability; 

• Provide leadership on the national level 
by illuminating the importance of natural 
gas deliverability as an indicator in the 
nation's energy markets; and 

• Encourage, not mandate, the 
development of accurate, reliable, current 
deliverability information. 

By assessing the nation's ability to deliver 
natural gas from the wellhead to the burner tip, 
the fmdings would provide a major contribution 
to the information base being compiled for use in 
the National Energy Strategy Project. 

The DTF' s work consisted of studying 
deliverability data through a case study of 
existing data and a series of assessments by three 
panels: Industry Panel, Technical Panel, and 
Regulatory Panel. The case study was performed 
for the State of Oklahoma, a major natural gas 
producing state. The panels independently 
investigated three areas of concern and attempted 
to seek answers to specific questions regarding 
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each area: Definition and Terminology, 
Assessment of Existing Information, and Ways to 
Improve the System. 

1.3 CONCLUSIONS 

A. Oklahoma Test Case 

The Oklahoma Test Case results highlighted how 
difficult it is to fmd accurate, timely data on 
natural gas flows:· 

• Receiving timely, accurate deliverability 
data is very difficult, even with intense 
cooperation by a federal-state-private 
task force. 

• No single data source supplies all the 
basic information on Oklahoma natural 
gas markets. The problem is worse for 
those who conduct business transactions 
in several states. 

• Time lags could reach a year for 
calculating a reasonable material balance 
from existing information on the 
production, transportation, and 
consumption of natural gas in Oklahoma. 

B. Panels 

The three panel approach worked well because 
observations and conclusions were developed by 
the actual compilers and users of deliverability 
information, not by federal policy makers. In 
addition, by requiring each panel to work 
independently, unique panel viewpoints offer an 
internal check and balance mechanism to the 
recommendations included in this final report. 

All three panels were generally consistent in 
surveying certain sources of information on 
natural gas. In addition, all three panels 
commented on similar deficiencies in the 
accuracy, utility, reliability, and timing of 
existing reporting on deliverability. 

Each of the panels concluded to varying degrees 
that the current collection and reporting system 
for deliverability information is outmoded, 
unreliable, and in need of improvement. It is 
apparent that each panel formed its own unique 



opinions and conclusions concerning how best to 
modernize and otherwise improve upon the 
nation's system of reporting data on natural gas 
flows. 

AU panels agreed on the perceived value of 
bringing the current reporting regimes into the 
modern age of electronic reporting. 
Computerization of even the currently available 
information would greatly enhance its timeliness 
and utility to market participants. 

C. FERC/DOE Deliverability Task Force 

The Task Force agrees with the panels that vital 
information about the capacity and performance 
of the natural gas delivery system in the United 
States is simply not available in a form that is 
accurate, reliable, or timely enough to add 
maximum benefits to the nation's competitive 
natural gas markets. 

A system of natural gas data must be developed 
to meet the needs of tomorrow's markets. In 
these markets, "All sellers must be able to 
reasonably reach the highest-bidding buyer in an 
increasingly national market. All buyers must be 
free to reach the lowest-selling producer, and 
obtain shipment of its gas to them on even terms 
with other suppliers." (House Committee Report 
to the Natural Gas Wellhead Decontrol Act of 
1989.) 

To make this vision a reality, buyers and sellers 
need timely data that includes: 

• The quantity of natural gas that can be 
delivered from wellhead supply or from 
the storage site; 

• Receipt points on the pipeline grid where 
natural gas supplies from storage or a 
wellhead can enter the grid; 

• The alternative transportation paths from 
points of receipt to points of delivery, 
including the available capacities on the 
pipeline(s) in the path; and 

• The price and non-price terms associated 
with each alternative transportation path. 

Chapter 1: Background and Conclusions 

Current deliverability data does not provide this 
type of information in a timely fashion, aild 
much of this information is not available at all. 
Sources of information designed for past 
transactions are in many cases not available in 
electronic format. The old forms, calculations, 
and estimations are often irrelevant to the task at 
hand in today's competitive world of gas 
marketing and delivery. 

Even the existing data collection and reporting 
that is still relevant to today's  industry is often 
inaccurate, hopelessly late, or both. Existing 
information that has remained useful is often 
fragmented and obscured in its meaning by virtue 
of its limitation to one reporting state, utility, or 
company. 

The task force believes strongly that the entire 
nation can benefit if the current information 
system for reporting natural gas deliverability is 
modernized and tailored to fit the long-term 
needs of a competitive gas industry. Such a 
result can be achieved only through a cooperative 
and determined effort by all participants in the 
natural gas industry and government. 

Clearly, no major segment of the energy industry 
can remain competitive or healthy for long 
without keeping abreast of changes in the 
information age. Therefore, it is necessary to 
build an information infrastructure that will grow 
in utility and sophistication at a pace equal to the 
ever changing natural gas industry. Better 
information permits better decisionmaking by 
business and government leaders alike. 

More accurate information on the natural gas 
resource base and deliverability will reduce areas 
of uncertainty, a result that will be valuable to all 
participants evolving in the competitive 
marketplace. Hence, the consumer will be the 
ultimate beneficiary of a well functioning natural 
gas market that accurately reflects supply and 
demand characteristics. 

Moreover, it has been suggested by some that the 
present information gap may seriously impair the 
ability of parties to make meaningful business 
decisions essential to restructuring services as 
contemplated by PERC Order No. 636 (the 
restructuring rule). Therefore, the timing of this 
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report, with the issuance of the fmal Order No. 
636, presents the industry and government with 
both the opportunity and the challenge to reform 
information systems that will guide competitive 
business and policy decisions well into the 21st 
Century. 

The task force recognizes that many of its 
specific recommendations will require 
expenditures by federal and state governments, 
and private industry. Accordingly, each 
individual recommendation must be carefully 
studied from a cost-benefit analysis before it is 
implemented. 

1.4 DTF RECOMMENDATIONS 

The DTF commented on a variety of subjects 
relating to natural gas deliverability. These 
comments form the basis for the 
recommendations and conclusions drawn by 
PERC/DOE. The recommended improvements to 
deliverability data can be broadly grouped into 
four categories: 

• Standardization of Information; 

• Review, Development and Dissemination 
of Data; 

• Implementation of Electronic Data 
Recording and Electronic Data 
Interchange ("EDI"); and 

• Planning and Coordination for Peak 
Periods and Emergencies. 

Although these recommendations are based 
entirely upon the fmdings and conclusions of the 
individual panels, specific recommendations are 
strictly those of PERC/DOE task force 
representatives. Both costs to the government 
and costs to industry and consumers should be 
considered in making decisions to proceed with 
data collection. The need to protect proprietary 
data must be respected. And the data must be 
collected in a manner that encourages private 
sector flexibility and innovation. 
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Panel recommendations are summarized in Table 
1 at the end of this Chapter, and discussed below 
in detail. Individual panel reports are also 
included in this report as Appendices G, H, and 
I.  

1. Standardization of Reporting: Production 
and Transportation Data 

• Interstate Oil and Gas Compact 
Commission ("IOGCC") should work 
with the Energy Information 
Administration ("EIA"), Department of 
the Interior ("DOl") [Minerals 
Management Service ("MMS") and the 
Bureau of Land Management 
("BLM'')], and the producing states to 
examine the propriety and feasibility of 
developing a standard reporting regime 
for production data. 

• DOE should consider the propriety of co
funding the development and installation 
of hardware and software in those states 
which are willing to participate in a 
cooperative effort to standardize the 
electronic reporting of gas production 
and deliverability data on a real-time 
basis to EIA. 

• IOGCC should also work with producer 
organizations and states to improve the 
accuracy of reporting production data to 
the maximum extent practicable, 
consistent with the protection of 
proprietary information. 

• Order No. 636 mandates the use of 
Electronic Bulletin Boards, but does not 
mandate uniform EBB standards for 
information content, display formats, and 
software. The FERC announced in 
Order No. 636-A that it would hold a 
technical conference in the near future in 
order to determine the progress made by 
the industry in developing interactive, 
user-friendly EBBs and uniform 
standards. In the event that industry has 
made insufficient progress by that time, 
FERC should consider standardizing the 
format, types of information, operation, 
and access to these EBBs. 
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2. Publications 5. Need for Existing or New Reporting 

EIA should continue its annual report on • Building upon the elimination of 
natural gas reserves. unneeded regulations already undertaken, 

the FERC should conduct an annual in-
• In addition, EIA should use the three house evaluation of the need for 

panel reports as a starting point and continuing any existing reporting 
work with IOGCC and industry to requirements. 
develop a Natural Gas Deliverability 
Sourcebook and Glossary, to be • Upon completion of its analysis of 
published annually. This publication reporting requirements, FERC should 
could help standardize terminology and continue to eliminate unnecessary 
provide a standard reference for sources reporting and initiate a rulemaking for 
of information on natural gas any necessary new reporting, with due 
deliverability. consideration for the usefulness of the 

data, the value of the data in enhancing 
3. Storage and Supplemental the workings of the market, the private 

Deliverability and public cost of collecting it, and the 
protection of proprietary rights. 

• EIA should design and implement a 
system for compiling all storage and • FERC should analyze the internal costs, 
supplemental deliverability data [e.g.,  potential savings, and industry burdens 
liquefied natural gas ("LNG"), propane associated with requiring substantially all 
air injection, and back-up oil supplies] pipeline reporting in standardized 
into one easily accessed public electronic electronic format. 
database. 

• EIA, DOl (MMS and BLM), the IOGCC 
• FERC and EIA should consider and NARUC should join efforts to set up 

publishing on a regular basis storage data a mechanism for periodic review of the 
where doing so enhances the operation accuracy, timeliness, and utility of all 
of the market, is cost-effective, and government reporting on natural gas. 
respects the need to protect proprietary 
data. 6. Real-Time Monitoring on the Grid 

4. Gaps in Federal/State Reporting • The Secretary of Energy should consider 
tasking the National Petroleum Council 

• The National Association of Regulatory ("NPC") to perform a study on how to 
Utility Commissioners ("NARUC"), improve the timeliness of reporting 
IOGCC and FERC should conduct a production data, including the propriety 
combined study of the gaps in reporting and cost of real-time telemetering of 
of natural gas deliverability information. production data from states to a central 
This would include, but not be limited collection point. 
to, gathering capacities and flows, 
intrastate volumes, intrastate sales, and • In addition, the study should examine the 
distributor sales. The study should make feasibility and usefulness of establishing 
recommendations for improvements, trunkline and/or hub telemetering points 
standardization, and reporting of gaps in to provide instantaneous monitoring of 
the national database. regional flows of natural gas. 
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7. Need for EDI Standards 

• The Secretary of Energy should consider 
tasking NPC to examine existing systems 
and recommend electronic data 
interchange standards for reporting 
natural gas deliverability data. In 
conjunction with EDI standards, the 
study should examine the propriety of 
adopting a standard set of facilities codes 
for the entire industry . .  

8. Need for Additional Electronic 
Communications 

• FERC should consult with the Federal 
Communications Commission ("FCC") to 
consider the propriety of issuance of 
licenses to interstate pipelines and others 
for use in transmitting electronic data via 
secure microwave or other 
communication bands. 

• FERC should evaluate all possible 
methods and technologies for improving 
electronic communications in the natural 
gas industry, including real-time data 
collection and exchange of deliverability 
data using local area networks, bulletin 
boards, microwave transmission systems, 
and related software. 

9. Coordination During Emergencies 
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• NPC should conduct a conceptual and 
feasibility study on the structure and 
formation of a national voluntary 
organization to operate in times of 
emergency or extreme conditions such as 
those that developed during December, 
1989. This coordination council would 
be composed of industry and government 
officials and would work to ensure good 
communications between all participants 
in the gas market during times of 
emergency and to ensure continued 
deliveries of natural gas to high-priority 
human needs customers. This council 
should consider appropriate agency and 
operational balancing agreements, 
negotiated pursuant to Order No. 636, 
which fully compensate non-essential use 

customers who yield supplies or capacity 
during emergencies. 

10. Curtailment Conference: FERC and 
NARUC 

• Aftet the complete implementation of 
Order No. 636, FERC and NARUC 
should review the curtailment procedures 
adopted in the restructuring proceedings 
to ensure maximum coordination of 
procedures during any stressful period. 

• The results of these reviews should be 
communicated to the coordination 
council described above for use in the 
management of emergency coordination 
procedures. 

11. Correlation of Supply and Market Data 

• NARUC, IOGCC and EIA should 
examine the data bases used by state 
public service commissions to determine 
if market data can be made compatible 
with production data bases compiled and 
reported in the producing states. 

• In addition, NARUC should attempt to 
develop EDI standards for state reporting 
of demand data that are compatible with 
the EDI standards ultimately adopted by 
the natural gas industry. 

12. Peak Day Demand 

• After full implementation of Order 
No. 636, NARUC should ask each of its 
Public Utility Commission ("PUC") 
members to submit at regular· intervals 
total peak day LDC demand data. That 
information could then be aggregated 
and published by NARUC so that the 
national peak day demand numbers 
would be available to the public on a 
timely basis. 

• This important market information might 
be otherwise difficult to monitor as the 
trend continues under Order No. 636 
toward conversion from pipeline sales 
service to pipeline transportation service. 



13. Task Force Follow-Up 

• The task force will continue in existence 
for at least one year to monitor progress 
in implementation of the Task Force 
recommendations. 

• The Industry, Technical, and Regulatory 
Panels should remain impaneled for one 
year for the purpose of interacting with 
the task force. 

• The task force leaders will invite the 
leaders of the three panels to meet in 
December of 1992 and June of 1993. 
The purpose of the meetings will be to 
review and evaluate progress since the 
issuance of this report. 

• The task force leaders will send progress 
reports to the Chairman of PERC and the 
Secretary of Energy in January of 1993 
and July of 1993. 

Chapter 1:  Background and Conclusions 
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Table 1. Combined Panel Recommendations on Desired Improvements 

Desired Improvements Ind. Tech. Reg. 
1 .  Develop sourcebook o f  deliverability data -- revise annually. • 

2. Produce glossary of deliverability terms and definitions. • 

3. Improve timeliness of government reporting to eliminate data lags. • • • 

4. Periodically review reporting requirements for timeliness and accuracy. • 

5.  Develop electronic data interchange standards for industry and government. • 

6. Obtain FCC approval of industry access to microwave and other communication • 
bands. 

7. Utilize methodology from AGA, GRI and NGSA annual surveys for wellhead • 
deliverability information. 

8. Conduct a one-time analysis of contractual and regulatory restraints on end-use • 
deliverability to determine availability of gas without restraints. 

9. Improve communications between segments of the natural gas industry. • 

10. Encourage private sector information networking on non-price data. • 

1 1 .  Establish voluntary allocation committee(s) for regions or the nation. • 

12. Compile storage and inventory data in a central source for public access. • 

13. Improve on computer use to enhance gathering of data, timeliness of reporting, • 
and access and exchange of data. 

14. Develop annual statewide reporting of intrastate flows -- especially data on "basic • 
methodology": volumes delivered during sustained period when demand 
substantially exceeds supply. 

15 . Develop standard state reporting regime for "back-up methodology": average • 
daily production when demand substantially exceeds supply. 

16. Develop statewide reporting regime for "supplemental deliverability facilities" • 
directly to central data bank: include capacities and deliveries such as storage, 
LNG, etc., measured during predetermined time periods (e.g., heating seasons) on 
a daily, weekly and monthly basis by remote telemetering units. 

17. Establish trunkline meter points for measurement of flow. • 

18.  Develop daily/weekly pipeline reports on a small number of designated mainline • 
segments to be transmitted via remote telemetering units to a central data 
collection facility or electronic bulletin board. 

19. Report standby fuel capacity and use by electric generation facilities. • 

20. Establish a central repository for state regulators for collection and dissemination • 
of five types of data: production, pipeline, local distribution, demand, and 
regulations. 

21 . Study regulatory conditions that affect deliverability, including state and federal • 
curtailment schemes. 

22. Continue EIA's annual report on reserves. • 

23. Provide for parallel producing state data reporting to IOGCC for comparison with • 
EIA reports. 
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ACRONYMS 

ACE adjusted current earnings CERCLA Comprehensive Environmental 

AFUE Average Fuel Utilization Response, Compensation 

Efficiency and Liability Act of 1 980 

AGA American Gas Association CERI Canadian Energy Research 
Institute 

AGCC American Gas Cooling Center 

AGS Alberta Geological Society 
CFC chlorofluorocarbons 

AMT Alternative Minimum Tax CLEV California Low Emission 
Vehicle Regulations 

ANGTS Alaskan Natural Gas 
CNG compressed natural gas 

'Itansportation System 

ANWR Arctic National Wildlife Refuge CNR Columbia Natural Resources 

API American Petroleum Institute C02 carbon dioxide 

ATEPD Alternative Tax Energy COPAS Council of Petroleum 
. Preference Deductions Accounting Societies 

BCF billion cubic feet CWA Clean Water Act of 1 977  

BCF/D billion cubic feet per day 

BCM billion cubic meters D&C drilling and completion (costs) 

BID barrels per day DCF Discounted Cash Flow 

BLM Bureau of Land Management DFI Decision Focus Inc. 
BOE barrels of oil equivalent DOE U.S. Department of Energy 
BTU British thermal units 

DOl U.S. Department of the Interior 

CAA Clean Air Act of 1 967 DRI Data Resources Incorporated 
a 

CAAA Clean Air Act Amendments of 1 990 DSM Demand Side Management 
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E&P exploration and production me Intangible Drilling Costs 
(costs) IE!. International Energy Agency 

EEA Energy and Enviromnental IGTCC Industrial Gas Technology 
Analysis, Incorporated Commercialization Center 

EEl Edison Electric Institute INGAA Interstate Natural Gas 
EIA Energy Information Association of America 

Administration IOGCC Interstate Oil and Gas 
EMF Electric and Magnetic Field Compact Commission 

EOR enhanced oil recovery IPAA Independent Petroleum 

EPA Enviromnental Protection Association of America 

Agency IPP independent power producer 
EPACT Energy Policy Act of 1 992 IRP integrated resource planning 
EPRI Electric Power Research 

Institute JAS Joint Association Survey 
ERCB Alberta Energy Resources 

Conservation Board 
KW kilowatts 

ERM Enhanced Recovery Module 
KWH kilowatt hours of the Hydrocarbon Model 

EUR estimated ultimate recovery 
LAER lowest achievable emission 

FERC Federal Energy Regulatory 
rate (controls) 

Commission LCP least cost planning 

FPC Federal Power Commission LDC local distribution company 

FRB Federal Reserves Boards' Index LNG liquefied natural gas 

Index of Total Industrial Production LPG liquefied petroleum gas 

G&G geological and geophysical MAFLA Mississippi, Alabama, Florida 
(expenditures) onshore 

GATI' General Agreement on Tariffs MCF thousand cubic feet 
and 'Irade 

thousand cubic feet per day MCF/D 
GEMS Generalized Equilbrium 

Manufacturing Energy Modeling System MECS 
Consumption Survey 

GRI Gas Research Institute 
MMBTU million British thermal units 

HDD heating degree days MMCF million cubic feet 

MMCF/D million cubic feet per day 
HSM Hydrocarbon Supply Model 

.. 

MMS Minerals Management 
HVAC Heating, Ventilating, and Air Service, Department of 

Conditioning Interior 
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MOPPS Market Oriented Program NMS National Marine Sanctuary 
(1&11) Planning Study Program 

MPRSA Marine Protection, Research NORM naturally occurring 
and Sanctuaries Act, 1 972 radioactive material 

MW megawatts NO:x nitrogen oxides 

MWH megawatt hours NPC National Petroleum Council 

NPDES National Pollutant Discharge 
NAAOS National Ambient Air Quality Elimination System 

Standards · NRRI National Regulatory Research 

NAECA National Appliance Energy Institute 

Conservation Act NUG non-utility generator 

NAFTA North American Free Trade NY GAS New York State Gas Association 

Agreement 

NARG North American Regional Gas O&M operating and maintenance 

Model 
(expenses) 

ocs Outer Continental Shelf 
NARUC National Association of 

Regulatory Utility OGIFF Oil and Gas Integrated Field 

Commissioners File 

National Energy Board of 
OPA Oil Pollution Act of 1 990 

NEB 

Canada OPEC Organization of Petroleum 
Exporting Countries 

NEPA National Environmental Policy 
Act of l 969 

PEMEX Petroleos Mexicanos, national 
NEPOOL New England Power Pool oil company of Mexico 

NERC North American Electric PGC Potential Gas Committee of 

Reliability Council the Colorado School of Mines 

NES National Energy Strategy 
PIFUA Powerplant and Industrial Fuel 

Use Act of 1 978 
NGA Natural Gas Act of 1 938 PMA Federal Power Marketing 

NGL natural gas liquids Agencies 

NGPA Natural Gas Policy Act of 1 978 
PSC Public Service Commission 

PUC Public Utility Commission 
NGSA Natural Gas Supply Association 

PUCHA Public Utilities Holding 
NGV Natural Gas Vehicle Company Act 

NGVC Natural Gas Vehicle Coalition 
QBTU quadrillion British thermal units 

NGWDA Natural Gas Wellhead 
Decontrol Act of 1 989 

RACC Refiners Acquisition Cost of 
NIMBY Not In My Back Yard Crude Oil 
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RCRA Resource Conservation and S02 sulfur dioxide 
Recovery Act of 1 976 SOx sulfur oxides 

R&D research and development 
SPP small power producer 

RD&D research, development, and 
demonstration 

RECS Residential Energy 
TAGS '!tans-Alaska Gas System 

Consumption Survey TAPS '!tans-Alaska Pipeline System 

ROR rate of return TBTU trillion British thermal units 

TCF trillion cubic feet 

SARA Superfund Amendments and TRC Texas Railroad Commission 
Reauthorization Act of 1 986 TSCA Toxic Substance Control Act 

SCF standard cubic feet of l 976 

SDWA Safe Drinking Water Act of 1 984 

SEC Securities and Exchange 
UDI Utility Data Institute 

Commission UIC Underground Injection 

SEDS State Energy Data System 
Control program 

SFV straight fixed variable 
USGS United States Geological Survey 

SIC Standard Industrial voc Classification volatile organic compounds 

SIP State Implementation Plan 

SMP special marketing program 
WCSB Western Canada Sedimentary 

Basin 
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ll.BJumONMENT 

When an interstate pipeline closes facili
ties, stops transporting gas in interstate 
commerce, or stops sales of gas for resale 
with permission of the Federal Energy 
Regulatory Commission. 

.ALu:u NJLTUIUlL G.u Transportation 
(JlNGTS) 

A proposed pipeline to transport gas from 
Prudhoe B ay, Alaska , t o  the lower-48 
states. Portions of  the line were "prebuilt" 
prior to the flow of Alaskan gas, with the 
rest of the system awaiting sponsors and 
economically viable gas prices. 

.ALI.ow.uLE 

The maximum amount of gas a specific 
field, lease, or well is permitted to produce. 

JlLT.ERNJlTIVE MINIMUM T.o: (AMT) 
Under the Tax Reform Act of 1 986 the 
minimum tax was reformulated as the 
AMT and expanded to the point where it 
became the de facto corporate income 
tax for many capital-intensive frrms. The 
AMT is imposed at 20 percent rate (24 
percent non-corporate) on a broader in
come than that used for regular income 
tax, and the taxpayer pays the higher of 
the two taxes. 

.I.MEluCJLN G.IS .AssOCIATION (.AG.A.) 

The gas utility industry trade association. 

Jl.NTiuM SBJILE 

The Antrim shale is a formation of primarily 
Devonian age located in the Michigan Basin. 

.AssOCIATED DISSOLVED G.IS 

The combined volume of natural gas that 
occurs in crude oil reservoirs either as 
free gas (associated) or as gas in solution 
with crude oil (dissolved) . 

· 

BJLCK JIJLUL 

A contractual form of natural gas trans
portation service, where natural gas is de
livered to the shipper at a point on the 
pipeline system which is upstream of the 
point where gas is received into the sys
tem. Contractually, the natural gas is 
transported against the direction of natural 
gas flowing in the pipeline system. In 
most cases this type of service can be 
provided without the need to construct 
new facilities, and in operation may actu
ally reduce the variable costs (fuel) in
curred by the pipeline to provide trans
portation service. It also has the effect of 
increasing the effective capacity of the 
pipeline system. 

BASE G.u 

(See Cushion Gas.) 

B.ISE LoJLD GENEIUI.TING UNIT 

Those generating units at electric utili
ties that are normally operated to meet 
electricity demand on a round-the-clock 
basis. 
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BASE RATE 

That portion of the total electric rate which 
covers the general costs of doing business 
unrelated to fuel expenses. 

BCF 

Billion Cubic Feet . A volumetric unit of 
measurement for natural gas. 

BLANKET CERTIFICATE (.AUTHORITY) 

Permission granted by the Federal Energy 
Regulatory Commission (FERC) for a cer
tificate holder to engage in an activity 
(such as transportation service or sales) 
on a self-implementing or prior-notice ba
sis, as appropriate, without case-by-case 
approval from the FERC. 

BRITISH THERMAL UNIT (BTU) 

A standard unit for measuring the quan
tity of heat required to raise the tempera
ture of 1 pound of water by 1 degree 
Fahrenheit at or near 3 9 . 2  degrees 
Fahrenheit . 

CAPACITY BROKERING 

A process where an existing natural gas 
shipper sells or leases its contractual ca
pacity rights to transport natural gas on a 
pipeline to someone else. 

CERTIFICATED CAPACITY 

The maximum volume of gas that may be 
stored in an underground storage facility 
certificated by the Federal Energy Regula
tory Commission or its predecessor, the 
Federal Power Commission. Absent a 
certificate, a reservoir's present devel
oped operating capacity is considered to 
be its "certified" capacity. 

· 

CERTIFICATES OF PuBLIC CONVENIENCE liND 
NECESSITY 
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Certificates required under the Natural 
G as Act and issue d by the Federal 
Power Commission/Federal Energy Reg
ulatory Commission prior to construc
tion or exp ansion of an interst ate 
pipeline ; after the pipeline showed the 
existence of market demand and atten
dant gas supply. 

CBJUSTMIS TREE 

The valves and fittings installed at the top 
of a gas well to control and direct the flow 
of well liquids. 

CITY GATE 

A point or measuring station at which a 
gas distribution company receives gas 
from a pipeline company or transmission 
system. 

CITYG.ATE SALEs SElmCE 
Interstate pipeline. natural gas sales ser
vice where the title to gas sold changes at 
the pipeline's interconnection with the 
purchasing local distribution company. 

Cou. GliSIFICATION 

The process of placing coal steam and 
oxygen under pressure to produce gas. 

COFIRING (REBURNING) 

The process of burning natural gas in con
junction with another fuel to reduce air 
pollutants and/or take advantage of lowest 
available fuel prices. 

COGENERATION 

The sequential production of electricity 
and another form of useful thermal energy 
such as heat or steam and used for indus
trial, commercial heating or cooling pur
poses. There are basically three types; 
boiler steam turbine, combustion turbine 
with waste heat recovery steam generator, 
and combined cycle. 

CoKE OvEN GliS 

The gaseous portion of volatile substance 
driven off in the coking process after other 
coal chemicals are removed. 

COMBINED CYCLE 

An electric generating technology in 
which electricity is produced from other
wise lost waste heat exiting from

· 
one or 

more gas (combustion) turbines. The ex
iting heat is routed to a conventional boiler 
or to a heat recovery steam generator for 
utilization by a steam turbine in the pro
duction of electricity. This process in
creases the efficiency of the electric gen
erating unit. 



CoMMERCIAL CoNSUMPTION 

Gas consumed by norunanufacturing es
tablishments or agencies primarily en
gaged in the sale of goods or services. 
Included are such establishments as ho
tels, restaurants ,  wholesale and retail 
stores, and other service enterprises; gas 
consumed by establishments engaged in 
agriculture, forestry, and fishers; and gas 
consumed by local ,  state ,  and federal 
agencies engaged in nonmanufacturing 
activities. 

CoNVENTIONAL REsoURCES 

Resources included in this category are 
crude oil, natural gas, and natural gas liq
uids that exist in reservoirs in a fluid state 
amenable to extraction employed in tradi
tional development practices. They occur 
as discrete accumulations. They do not in
clude resources occurring within ex
tremely viscous and intractable heavy oil 
deposits, tar deposits, oil shales, coalbed 
gas ,  gas in geopressured shales and 
brines, or gas hydrates. Gas from low
permeability "tight" sandstone and frac
tured shale reservoirs having in situ per
meability to gas of less than 0. 1 millidarcy 
are not included as conventional re
sources. 

Cos'l'-OF-SERVICE RATEs 

A method of rate making used by utilities 
under which the original cost of facilities 
are depreciated for an expected life,  and 
the annual costs and the operating and 
maintenance costs are allocated to each 
service offered according to a test year 
and projected volumes. 

CROSS SUBSIDIES 

Subsidies among customers or customer 
classes so that one group carries a dis
proportionate share of the costs of provid
ing service. 

CURTAILMENTS 

The rationing of natural gas supplies to an 
end user when gas is in short supply, or 
when demand for service exceeds a 
pipeline's capacity, usually to an industrial 
user and/or power generator. 

CusmoN GAS 

The volume of gas, including native gas, 
that must remain in the storage field to 
maintain adequate reservoir pressure and 
deliverability rates throughout the with
drawal season. 

CYCLING 

The process of injecting or withdrawing a 
percentage or all of a reservoir's working 
gas capacity during a particular season. 

CYCLING UNIT (INTERMEDIATE UNIT) 

Units that operate with rapid load 
changes,  frequent starts and stops, but 
generally at somewhat lower efficiencies 
and higher operating costs than base load 
plants. These units are generally either 
former base load units regulated to cy
cling units, or newly built units of a lower 
megawatt rating which require less capital 
investment per unit of output than required 
for base load units. 

DECJLTBERM 

Ten therms, or 1 ,000,000 BTU. 

DEEP GAS DEPOSITS 

Deposits of gas below 1 5 ,000 feet , where 
the porosity and permeability are reduced 
by the deeply buried sediments. 

DELIVEUBILITY 

The rate at which gas can be withdrawn 
from: an underground reservoir. Actual 
rates depend on rock characteristics, 
reservoir pressure, and facilities such as 
wells, pipelines, and compressors. 

DELIVERED 

The physical transfer of natural, synthetic, 
and/or supplemental gas from facilities 
operated by the responding company to 
facilities operated by others or to con
sumers. 

DEM.IlND CHARGE 

A charge levied in a contract between a 
pipeline and local distribution company, 
electric generator, or industrial user for 
firm gas pipeline transportation service. 
The demand charge must be p aid 
whether or not gas is used up to the vol
ume covered by the charge. 
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DEMAND SIDE MANAGEMENT 

Programs designed to encourage cus
tomers to use less natural gas or other 
fuels or less electricity and to use it more 
efficiently (i.e. , conservation) or to reduce 
peak demand (i.e. , load management) . 

DESIGN DAY CAPACITY 

The volume of natural gas that a pipeline 
facility is designed to transport during one 
day; given the assumptions used in the de
sign process, such as pressures, pipeline 
efficiency; and peak hourly rates. 

DESIGN DAY DELIVERABILITY 

The rate of delivery at which a storage fa
cility is designed to be used when storage 
volumes are at their maximum levels. 

DEVELOPED 0PEUTING CAPACITY 

That portion of operating capacity which 
is currently available for storage use. 

DEVONIAN SHALE 

Arrf body of shale (a fine-grained, detrital, 
sedimentary rock with a finely laminated 
structure) formed from the compaction of 
clays and/or silts and/or middays that 
were deposited during the Devonian pe
riod of the Paleozoic era,  from approxi
mately 400 million to approximately 345 
million years before the present. 

DISPLACEMENT 

A method of natural gas transportation/de
livery that is similar to a back haul (see 
above) . In a displacement service, natural 
gas is received by a pipeline at one point 
and delivers equivalent volumes at an
other point, without necessarily transport
ing the natural gas in a line between the 
two points. Displacement service may 
contain elements of forward haul, back 
haul, and displacement to effect delivery. 

DRY NATUIUlL GllS PRODUCTION 

Marketed production less extraction loss. 

ELECTRIC GENEU'l'ORS 

Establishments that generate electricity. 
These include traditional electric utilities; 
independent power producers; and com
mercial and industrial establishments that 
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generate electricity for their own use, of
ten using cogeneration facilities ,  and 
which may sell some of the electricity to 
an electric utility for resale. In the NPC re
port, commercial and industrial genera
tors of electricity are included in the com
mercial and industrial sectors and all other 
generators are dealt with under "electric 
generation." 

ELECTRIC UTILITIES 

Establishments primarily engaged in the 
generation, transmission, and/or distribu
tion of electricity for sale or resale. 

ELECTRIC UTILITY CONSUMPTION 

Gas used as fuel in electric utility plants. 

END-USE SECTOR MODELS 

Energy and Environmental Analysis, Inc. 's 
process-engineering models used in the 
NPC Gas Study and include the Residen
tial, Commercial, Industrial, and Electric 
Utility Demand Models. 

END USER 

Anyone who purchases and consumes 
natural gas. 

ENERGY OvERVIEW MODEL 

Energy and Environmental Analysis, Inc.'s 
forecasting model, which simulates the 
natural gas supply/demand b alance 
through the use of 3 sets of model compo
nents  (End-Use Sector Models , the 
Pipeline Model , and the Hydrocarbon 
Supply Model) and used in the NPC Gas 
Study. 

ExCHANGE 

A method of natural gas transportation/de
livery among two (or more)  p arties .  
Where one party has a natural gas supply 
at one point, convenient to one pipeline 
system, and another party has gas at an
other point, convenient to another pipeline 
system, a swap is arranged .  The two 
pipelines do not necessarily have to inter
connect. Essential to the concept is that 
both parties receive mutual benefits. Ex
change agreements usually contain some 
form of balancing mechanism requiring 
either the delivery of natural gas, in kind, 
or payment. 



ExPoRTS 

Natural gas deliveries from the continental 
United States and .Alaska to foreign coun
tries. 

Ex'rEltNJWTY 

A side effect that can create benefits or 
costs in a transaction and which fall upon 
those not directly involved in, or who are 
external to, the transaction. 

ExTRAcTION LoSS 

The reduction in volume of natural gas 
due to the removal of natural gas liquid 
constituents such as ethane , propane , 
and butane at natural gas processing 
plants. 

FEDERAL POWER COMMISSION (FPC) 

The predecessor agency of the FERC, 
which was created by Congress in 1 920 
and was charged with regulating the in
terstate electric power and natural gas 
industries. 

FEDERAL ENERGY REGULI.TORY COMMISSION 
(FERC) 

A quasi-independent regulatory agency 
within the Department of Energy having 
jurisdiction over interstate electricity 
sales, wholesale electric rates, hydroelec
tric licensing, natural gas pricing, oil 
pipeline rates, and gas pipeline certifica
tion. Five members are appointed by the 
President of the United States and, upon 
confirmation by the Senate, serve fixed 
terms. This independent agency is ad
ministered by the Chairman of the five
person commission. No more than three 
of the five members may belong to the 
President's political party. 

FERC ORDER 436 
An order issued October 9 ,  1 985 , by the 
FERC, which created a voluntary blanket 
certificate transportation program. Under 
this program, participating pipelines were 
authorized to provide firm and interrupt
ible transportation to any willing shipper 
without prior case-specific FERC approval. 
Pipelines providing this service are re
quired to serve on a non-discriminatory 
basis any shipper willing to meet the 

terms and conditions of the pipeline's tariff. 
Participating pipelines were also subject to 
a requirement that they allow existing firm 
sales customers to convert their sales ser
vice to firm transportation service. 

FERC ORDER 451 
Order 45 1 was issued in 1 986 and elimi
nated old gas "vintaging" pricing, which 
was based on the date of first production 
of the gas reserves. The Order estab
lished a new ceiling price for all vintages 
of old gas , which a pipeline purchaser 
could purchase or release under a proce
dure called ' 'good faith negotiations: '  

FERC ORDER 500 
In Associated Gas Distributors vs. FERC, 
Order 436 was remanded back to FERC. 
In response , FERC issued Order 500 in 
August 1 987 , which restated Order 436 
with two major changes: elimination of the 
customer contract demand reduction op
tion, and creation of a take-or-pay credit
ing mechanism. This mechanism was de
signed to affect take-or-pay obligations of 
interstate pipelines caused by Order 436 
transportation. 

FERC ORDER 490 

Order 490 was issued in 1 988 and estab
lished an expedited abandonment proce
dure for gas under expired or terminated 
contracts. 

FERC ORDER 636 (SEE ALSO UNBUNDLING) 

An order issued April 8 ,  1 99 2 ,  by the 
FERC, requiring open-access interstate 
pipeline companies to unbundle their 
transportation delivery services from their 
natural gas sales services. Order 636 also 
required other changes designed to en
hance the access to gas supplies, no mat
ter who owned or sold them, on an equal 
basis. 

FIELD 

A single pool or multiple pools of hydro
carbons grouped on, or related to, a sin
gle structural or stratigraphic feature. 

FINDING RATE 

Some measure o f  " added proved re
serves" divided by some measure of ei
ther time or the physical or investment 
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effor t  exp ended t o  generate them . 
There are many different specific formu
lations in use. 

FIRM GAS 

Gas sold on a continuous and generally 
long-term contract . 

FIRM SERVICE 

Service offered to customers (regardless 
of class of service) under schedules or 
contracts that anticipate no interruptions. 
The period of service may be for only a 
specified part of the year as in off-peak 
service .  Certain firm service contracts 
may contain clauses that permit unex
pected interruption in case the supply to 
residential customers is threatened during 
an emergency: 

FLDED 

Natural gas burned in flares at the base 
site or a gas-processing plants. 

Fu.CTURING 

Improvement of the flow continuity be
tween gas-bearing reservoir rock and the 
wellbore by erecting fractures which ex
tend the distances into the reservoir. 

FuEL CELLS 

A fuel cell, configured like a battery, com
bines natural gas and oxygen in an elec
trochemical reaction that produces elec
tricity; heat, and water (often in the form of 
steam). 

GAS BUBBLE 

Surplus gas deliverability at the wellhead. 

GAS CoNDENSATE WELL 

A gas well producing from a gas reservoir 
containing considerable quantities of liq
uid hydrocarbons in the pentane and 
heavier range , generally described as 
"condensate: '  

GAS WELL 

A gas well completed for the production 
of natural gas from one or more gas zones 
or reservoirs. 
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GATHERING SYSTEM 

Facilities constructed and operated to re
ceive natural gas from the wellhead and 
transport, process, compress, and deliver 
that gas to a pipeline, LDC, or end user. 
The construction and operation of gather
ing systems is not a federally regulated 
business, and in some states is not regu
lated by the state. 

GENElUI.TING UNIT 

Any combination of physically connected 
generator(s) , reactor(s) , boiler(s) , com
bustion turbine (s) , or other prime 
mover(s) operated together to produce 
electric power. 

GENERATION (ELECTRICITY) 

The process of producing electric energy 
by transforming other forms of energy; 
also, the amount of electric energy pro
duced, expressed in watthours (WH). 

GENERATOR 

A machine that converts mechanical en
ergy into electrical energy. 

GENERATOR NAMEPLATE CAPACITY 

The full-load continuous rating of a gener
ator, prime mover, or other electric power 
production equipment under specific con
ditions as designated by the manufacturer. 
Installed generator nameplate rating is 
usually indicated on a nameplate physi
cally attached to the generator. 

GREENFIELD 

A "new" site for the construction of an 
electric generation plant; in other words, a 
location that did not previously have a 
generation unit. 

GREENHOUSE EFFECT 
The increasing mean global surface tem
perature of the earth caused by gases in 
the atmosphere (including carbon diox
ide, methane, nitrous oxide, ozone, and 
chlorofluorocarbon) . The greenhouse ef
fect allows solar radiation to penetrate but 
absorbs the infrared radiation returning to 
space. 



GRID-TYPE SYSTEM 

This term describes a natural gas pipeline 
company that operates facilities which 
physically interconnect at numerous points 
within its service area. Typically such a 
system receives gas from a variety of 
sources from both ends of its system and 
is characterized by gas flows which are 
difficult to trace in a linear fashion. 

GROSS WITBDIUI.WJlLS 

Full well-stream volume, including all nat
ural gas plant liquids and all nonhydro
carbons gases, but excluding lease con
densate. 

HEATING VALUE 

HUB 

The average number of British thermal 
units per cubic foot of natural gas as de
termined from tests of fuel samples. 

A hub is a location where gas sellers and 
gas purchasers can arrange transactions. 
The location of the hub can be anywhere 
multiple supplies , pipelines ,  or pur
chasers interconnect . "Market centers" 
are hubs located near central market ar
eas. "Pooling points" are hubs located 
near center supply production are as . 
Physical hubs are found at processing 
plants, offshore platforms, pipeline inter
connects,  and storage fields . "Paper" 
hubs may be located anywhere parties 
arrange title transfers (changes in owner
ship) of natural gas. 

HYDIUI.TES 

Gas hydrates are physical combinations of 
gas and water in which the gas molecules 
fit into a crystalline structure similar to that 
of ice. Gas hydrates are considered a 
speculative source of gas. 

HYDROCJlRBON SUPPLY MODEL 

Energy and Environmental Analysis, Inc.'s 
model of the U.S. and Canada's potential 
recoverable resource base. This model 
seeks to show the impact of technological 
advancements and exploratory and devel
opment drilling activity and was used in 
the NPC Gas Study. 

IMPoRTS 

Gas receipts into the United States from · a 
foreign country. 

IN-PLaCE GAS REsoURCE 

The total in-place gas is the summation of 
gas already produced, the technically re
coverable resource, and the remaining in
place resource. 

INCENTIVE REGULATION 

An alternative to, or modification of, cost 
of service regulation, which is used in 
markets that lack sufficient competition 
(examples include price caps,  zone of 
reasonableness, bounded rates, sharing 
of efficiency gains, and incentive rates of 
return) . 

INDEPENDENT POWER PRODUCERS (IPPs) 

Wholesale electricity producers that are 
unaffiliated with franchised utilities in their 
area. IPPs do not possess transmission fa
cilities and do not sell power in any retail 
service territory. 

INDUSTJWlL CoNSUMPTiON 

Natural gas consumed by manufacturing 
and mining e st ablishments for he at ,  
power, and chemical feedstock. 

INDUSTJWlL CoNSUMERS 

Establishments engaged in a process that 
creates or changes raw or unfinished ma
terials into another form or product. Gen
eration of electricity; other than by electric 
utilities is included. 

INTEGIUI.TED RESOURCE PLJlN (IRP) 
A plan or process used by utilities to eval
uate both supply-side and demand-side 
measures when seeking to prepare for 
meeting future energy needs and to do so 
at lowest total costs. ('Least cost" or "best 
cost" planning is sometimes used synony
mously with integrated resource plan
ning.) 

INTERMEDIATE LoAD (ELECTRIC SYSTEM) 
The range from base load to a point be
tween base load and peak.  This point 
may be the midpoint , a percent of the 
peak load, or the load over a specified 
time period. 
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INTERRUPTIBLE GAS 

Gas sold to customers with a provision 
that permits curtailment or cessation of 
service at the discretion of the distributing 
company or pipeline under certain cir
cumstances, as specified in the service 
contract. 

INTERRUPTIBLE SERVICE 

A sales volume or pipeline capacity made 
available to a customer without a guaran
tee for delivery. "Service on an interrupt
ible basis" means that the capacity used to 
provide the service is subject to a prior 
claim by another customer or another 
class of service ( 18  CFR 284.9(a)(3)) . Gas 
utilities may curtail service to their cus
tomers who have interruptible service 
contracts to adjust to seasonal shortfalls in 
supply or transmission plant capacity 
without incurring a liability. 

INTERSTATE PIPELINE COMP.IKY 

A company subject to regulation by the 
Federal Energy Regulatory Commission 
pursuant to the Natural Gas Act of 1 938 
because of its construction and/or opera
tion of natural gas pipeline facilities in in
terstate commerce. 

INTERSTATE NATUIUlL GAS ..lssoCIJI.TION OF 
AMERICA (IN'G.AA) 

Trade group that represents interstate 
pipeline companies. 

INTRAsTATE PIPELINE COMP.IKY 

A comp any that operates natural gas 
pipeline facilities which do no cross a 
state border. 

KILowATT 

One thousand watts. (See Watt.) 

LARGE DIAMETER PIPE 

High pressure natural gas pipeline is con
structed, typically, of steel, in different 
sizes from one inch , outside diameter 
(O.D.) to 42 inches. Typically "large diam
eter pipe" is larger than 20 inches, O.D. 

LEASE .IND PLJlNT FuEL 

Natural gas used in well, field, and lease 
operations, (such as gas used in drilling 
operations, heaters, dehydrators, and field 
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compressors) , and as fuel in natural gas 
processing plants. 

LIGJI'l'-IIANDED REGULI.TION 

Regulation characterized by reliance on 
market forces where they are available to 
help ensure fair access and stable prices. 
Generally. under such a scheme, compa
nies are given significant discretion to en
ter and leave a particular service , and 
over what rate it charges. While such ac
tivities are not "deregulated" in the nor
mal sense of  the phrase ,  re gulatory 
scrutiny is usually generic and compli
ance oriented, rather than intrusive. 

LINE PAcK 
The volume of natural gas contained, in a 
point of time, within the pipeline. Also, a 
technique to fill a pipeline to its maximum 
capacity in anticipation of high demands, 
or hourly fluctuations in demand. 

LIQUEFIED NATUIUlL GAS (LNG) 

Natural gas that has been reduced to a liq
uid stage by cooling to -260 degrees 
Fahrenheit and thus sustains a volume re
duction of approximately 600 to 1 .  

LoJm (ELECTRIC) 

The amount of electric power delivered or 
required at any specific point or points on 
a system. The requirement originates at 
the energy-consuming equipment of the 
consumers. 

LocAL DISTRIBUTION COMP.IKY (LDC) 

A company that distributes natural gas at 
retail to individual residential, commer
cial, and industrial consumers. LDCs are 
typically granted an exclusive franchise 
to serve a geographic area by state or lo
cal governments ,  subject to  some re
quirement to provide universal service. 
Rates and terms and conditions of ser
vice are typically (but not always) subject 
to regulation. 

LooPING 

A method of expanding the capacity of an 
existing pipeline system by laying new 
pipeline adjacent to an existing pipeline 
and connected to the existing system at 
both ends. 



Low PEltMEABILJTY 

Gas that occurs in formations with a per
meability of less than 0 . 1 millidarcy. 

MA:NlJFACTURED GAS 

A gas obtained by destructive distillation 
of coal, or by the thermal decomposition 
of oil, or by the reaction of steam passing 
through a bed of heated coal or coke. Ex
amples are coal gases, coke oven gases, 
producer gas, blast furnace gas, blue (wa
ter) gas, carbureted water gas. BTU con
tent varies widely. 

MARKET CENTER 

A place, located near natural gas market 
areas ,  where many gas sellers and gas 
buyers may arrange to buy/sell natural 
gas. See "Hub:' 

MARKETED PRODUCTION 

Gross withdrawals less gas consumed for 
repressuring, quantities vented and flared, 
and nonhydrocarbon gases removed in 
treating or processing operations. 

MCF/D 

"Thousand cubic feet of natural gas per 
day." A volume unit of measurement for 
natural gas. 

MEGAWA'l"l' 

One million watts of electric capacity. 
(See Watt.) 

MINIMUM BILL 

A distributor's obligation to take or pay for 
the gas volumes specified in its firm ser
vice agreements with the pipeline. 

MMBTU 

"Million British Thermal Units." A unit of 
measurement of the heating content , as 
measured in BTU, of natural gas. 

MMCF/D 

"Million cubic feet of natural gas per 
day." A volume unit of measurement for 
natural gas. 

NATIONAL ENERGY BO.I.RD 

The agency of the Canadian federal 
government which regulates interna
tional and inter-provincial and natural 
gas trade with(in) Canada. The "NEB" 

is the C an adian c o unt erp art  to the 
PERC, and like PERC also regulates 
electricity. 

NATIVE GAS 

The gas remaining in a reservoir at the 
end of a reservoir's producing life. After a 
reservoir is converted to storage, remain
ing gas becomes part of the cushion gas 
volume. 

NATUUL GAS 

A gaseous hydrocarbon fuel. Primarily 
made up o f  the chemic al compound 
methane, or CH4 . Natural gas is found in 
underground reservoirs , often in combi
nation with oil ,  and other hydrocarbon 
compounds. 

NATUUL GAS, WET Jln'ER LEASE SEP.I.R.I.TION 

The volume of natural gas remaining after 
removal of lease condensate in lease 
and/or field separation facilities, if any; 
and after exclusion of  nonhydrocarbon 
gases where they occur in sufficient 
quantity to render the gas unmarketable. 
Natural gas liquids may be recovered 
from volume of natural gas , wet after 
lease separation,  at natural gas process
ing plants. 

NATUUL GAS .ACT OF 1 938 

Act passed by Congress which regulates 
the transportation and sale of natural gas 
in interstate commerce. This statute is ad
ministered by the PERC. 

NATUUL GAS COUNCIL 

Formed in 1 99 2  through the four major 
U. S. gas industry trade groups to pro
mote awareness of the potential of natu
ral gas and to develop a unified gas in
dustry. 

NATUUL GAS POLICY .ACT OF 1 978 

An act of Congress which effected the 
phased decontrol of certain categories of 
natural gas wellhead prices. 

NATUUL GAS SUPPLY .AssOCIATION 

Trade group that represents natural gas 
producers, whether integrated or small. 
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N.I.TUIUIL GllS 'WEIJ.BEID DECO:NTilOL AcT 
OF 1989 

This Act fully decontrols natural gas well
head prices effective January 1 ,  1 993. 

NETBJLCK PRICE 
The price for natural gas the producer re
ceives "at the wellhead" as determined 
by subtracting the cost of all delivery ser
vices from the price received " at the 
burnertip" for natural gas. In a competi
tive end-use market, it is presumed that a 
producer would receive no more than the 
netback price for its gas. 

NEW FIELDS 

A category of the resource base which 
represents gas that is yet to be discov
ered. This category is quantified based 
on risked assessments attributing geo
logic similarities from known areas, de
fined as those resources estimated to exist 
outside of known fields on the basis of 
broad geologic knowledge and theory. 

No-NOTICE TiulNSPORT.I.TION SERVICE 

A term used in FERC Order 636 to de
scribe firm transportation service equiva
lent in quality to the delivery service pro
vided as an integral part of traditional firm 
pipeline natural gas sales services. 

NONCONVEMTION.I.L GAS 

Resource that includes shale gas, coalbed 
methane, and tight gas as these are in a 
relatively early stage of technical devel
opment. 

NONBYDROCUBON GllSES 

Typical nonhydrocarbon gases that may 
be present in reservoir natural gas, such 
as carbon dioxide, helium, hydrogen sul
fide, and nitrogen. 

NORM 

"Naturally Occurring Radioactive Material" 
in exploration and production operations 
originates in subsurface oil and gas for
mations and is typically transported to the 
surface in produced water, both onshore 
and offshore. 
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OFF-PuB: 

Periods of time when natural gas pipeline 
facilities are typically not flowing natural 
gas at design capacity. 

OFFSHORE REsERVES .IND PRoDUCTION 

Unless otherwise indicated, reserves and 
production that are in either state or federal 
domains, located seaward of the coastline. 

O�EoUIV.I.LENT GllS 
Gas volume that is expressed in terms ofits 
energy equivalent in barrels of oil (BOE) . 
One BOE equals 5,650 cubic feet of gas. 

OPEN-.I.ccESs TiulNSPORT.I.TION 

Interstate natural gas transportation ser
vice,  available to  any willing, credit
worthy shipper, subject to the availability 
of capacity; on a non-discriminatory basis. 
(See FERC Order 436) . 

OPERATING CAPACITY' 
The maximum volume of gas an under
ground storage field can store. This quan
tity is limited by such factors as facilities, 
operational procedure, confmement, and 
geological and engineering properties. 

OUTER CONTINENTAL SHELF (OCS) 

The undersea area offshore from the 
coastline of a continent . This area may 
stretch for many miles from the coastline 
and be covered by shallow ocean. The 
Gulf Coast adjacent to Texas, Louisiana, 
Mississippi, and Alabama is an OCS area 
with substantial natural gas fields currently 
providing a significant source of natural 
gas supplies for the United States. The 
federal offshore usually starts 3 miles off
shore (e.g. , Louisiana) , but starts 1 0  miles 
offshore of Thxas. 

PE.I.B: D.I.Y 

The day of maximum demand for natural 
gas service. In any given area, the "peak 
day" usually occurs on the coldest day of 
the year, when demand for natural gas for 
heating is at its highest . Because each 
part of the country experiences different 
weather conditions, the peak day for each 
region or area is usually different. In some 
parts of the country, such as the Southeast 



and the Southwest Central regions, the 
peak day may occur on the hottest day of 
the year, when demand for space cooling 
drives electric generation demand to its 
highest levels. 

PEAK-DAY DELIVERABILITY 

The rate of delivery at which a storage fa
cility is designed to be used for peak days. 

PElumiG UNJT 

An electric generation tmit that is only run 
to serve "peak" demand. An electric 
generation tmit is normally operated dur
ing the hours of highest daily; weekly; or 
seasonal load. Some generating equip
ment may be operated at certain times as 
peaking capacity and at other times to 
serve loads on a "round-the-clock" basis. 

PHILLIPS DECISION 

In 1 954, the U.S. Supreme Court in Phillips 
Petroleum Company v. Wisconsin inter
preted the Natural Gas Act as requiring 
wellhead price of interstate gas to be reg
ulated by the Federal Power Commission. 

PIPELINE FuEL 

G as consumed 
·
in the operation of 

pipelines, primarily in compressors. 

PIPELINE 

A continuous pipe conduit , complete 
with such equipment as valves ,  com
pressor stations , communications sys
tems, and meters,  for transporting natu
ral and/or supplemental gas from one 
point to another, usually from a point in 
or beyond the producing field or pro
cessing plant to another pipeline or to 
points of use. Also refers to a company 
operating such facilities. 

PIPELINE MODEL 

The EEA (Energy and Environmental Anal
ysis , Inc . )  model used in the NPC Gas 
Study; which simulates gas flow from U.S. 
and Canadian producing regions to con
suming regions. 

PLAY 

A group of geologically related known ac
cumulations and/or undiscovered accu
mulations or prospects generally having 

similar hydrocarbon sources, reservoirs, 
traps, and geological histories. 

PooLIKG POINT 

Production area pooling points are areas 
where gas merchants aggregate supplies 
from various sources ,  and where title 
passes from gas merchant to pipeline 
shipper .  " Pap e r "  pooling areas are 
places where aggregation of supplies oc
curs and where pipeline balancing and 
penalties are determined. (See FERC Or
der 636; Hub.) 

POWER PooL 

An arrangement used in many regions 
whereby all dispatchable electric genera
tion is under the operational control of a 
disp atching center  controlled by the 
power pool, not the individual company 
that owns the generating equipment. 

POWERPLIINT llND INDUSTIWlL FuEL USE ACT 
OF 1978 

This Act was enacted as part of the Na
tional Energy Plan and prohibited the use 
of oil and gas as primary fuel in newly 
built power generation plants or in new in
dustrial borders larger than 1 00 million 
BTU per hour of heat input . PIFUA also 
limited the use of natural gas in existing 
power plants based on fuel used during 
1 974-76 ,  and prohibited switching from oil 
to gas. 

PREBUILD 

The ' 'Prebuild' '  System was authorized in 
1 97 7  and provides natural gas from Al
berta, Canada , to markets in California 
and the Midwest . The "prebuild" system 
is Phase I of the Alaska Natural Gas Trans
portation System. 

PRODUCTION, WET AFTER LEAsE SEPJUULTION 

Gross withdrawals less gas used for re
pressuring and nonhydrocarbon gases re
moved in treating or processing opera-
tions. 

· 

PROIUlTION POLICY 

Policies within some gas-producing 
states that set production limits in order 
to protect the correlative mineral rights of 
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producers and royalty owners and to pre
vent physical waste. 

PROSPECT 

A geological feature having the potential for 
trapping and accumulating hydrocarbons. 

PROVED RESERVES 

The most certain of the resource base cate
gories as they represent estimated quanti
ties which analysis of geological and engi
neering data demonstrate with reasonable 
certainty to be recoverable in future years 
from known reservoirs under existing eco
nomic and operating conditions. 

RATE BASE 

The value established by a regulatory au
thority; upon which a utility is permitted to 
earn a specified rate of return. 

REFINERY GAS 

Noncondensate gas collected in petro
leum refineries. 

REGULATORY LAG 

Length of time between occurrence of a 
cost by a regulated entity and the reflec
tion of that cost in the actual rates. 

RENEWABLE ElfEilGY SouacES 

Sources of energy, usually for electric 
generation ,  that include hydropower, 
geothermal, solar, wind, and biomass. 

REPREssuluNG 

The injection of gas into oil or gas reser
voir formations to effect greater ultimate 
recovery: 

REsERVE APPRECIATION 

The portion of the conventional resource 
base that results from the recognition that 
currently booked proved reserves are con
servative by definition and will continue to 
grow over time. This component repre
sents the growth of ultimate recovery ( cu
mulative production plus proved reserves) 
from known fields that occurs over time. 

REsERVE GllOWTII 

Composed of new reservoirs, extensions, 
and net positive revisions. 
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REsERVE·TO·PltoDUCTION RATio 

Used as an indicator that measures the 
relative size of ready inventory of gas sup
ply to the current production rate. 

REsERVOIR PitESsuB.E 
The force within a reservoir that causes 
the gas and/or oil to flow through the geo
logic formation to the wells. 

REsmEKTI&L CoNSUMPTION 

Gas consumed in private dwellings, in
cluding apartments, for heating, air condi
tioning, cooking, water heating, and other 
household uses. 

REsOUitCE BASE 

Composed of proved reserves, conven
tional resources (reserve appreciation and 
new fields) , and nonconventional resources 
(coalbed methane, shales, tight gas) . 

REsouaCE CoST CuRvE 
A curve that portrays estimates of the 
wellhead gas price required to develop a 
certain volume of the resource base and 
yield a minimum rate of return to the in
vestor. 

REsOUitCES 

Known or postulated concentrations of nat
urally occurring liquid or gaseous hydro
carbons in the earth's crust which are now 
or which at some future time may be de
veloped as sources of energy. 

RIGJI'li-OF•WAY 
Either a permanent or temporary (dur
ing construction) right of access to pri
vately held land for the purpose of con
structing and locating pipeline or related 
facilities. Although ownership remains, 
in many cases ,  with the o riginal 
landowner, the pipeline purchases the 
right to locate a pipeline under a spe
cific piece of property and the right of 
access to that land for inspection and 
maintenance activities. Pipeline right-of
way may be anywhere from 25 feet to 
1 00 feet wide. Typically, at least 75 feet 
is desired for construction activities ,  
while only 25 feet to 50 feet are main
tained as permanent right-of-way. 



RisKED (UNCONDITIONAL) Es'l'IMJLTES 

Estimated quantities of the volumes of oil 
or natural gas that may exist in an area, 
including the possibility that the area is 
devoid of oil or natural gas are risked (un
conditional) estimates. Estimates pre
sented in this report are of this nature. For 
this study; the estimated conventional re
source values were used in the model as 
certain quantities (occurrence probability 
of 1 .0) , and the sensitivity of the model re
sults to higher and lower resource esti
mates was evaluated without quantifying 
the occurrence probabilities. 

RoYALTY 

The gas producer gives the mineral 
owner a royalty in the form of a share of 
the gross production of gas from the prop
erty free and clear of any production costs 
or sells the royalty share of gas and gives 
the owner the gross proceeds in cash. 

SECTION 29 OF THE INTERNAL REvENUE CoDE 

Under this section, income tax credits are 
available to producers of "nonconven
tional" fuels, such as gas produced from 
geopressured brine, Devonian shale, coal 
seams, tight gas. To be eligible for the 
credit , gas from nonconventional sources 
must come from wells drilled before Jan
uary 1 ,  1 993, and must be produced be
fore January 1 ,  2003 . 

Son GAS 

Natural gas with a high content of sulfur 
and this requires purification before use. 

SPECIAL MARKETING PRoGllllMS 
The FERC permitted pipelines to imple
ment programs that allowed large indus
trial consumers to arrange purchases of 
cheaper spot market gas from producers, 
marketers , and pipelines ,  with the 
pipelines serving as only the transporter. 
These programs were ruled discrimina
tory by the court and ceased in 1 985. 

SPOT PuRCHASES 

A single shipment of gas fuel or volumes 
of gas, purchased for delivery within 1 
year. Spot purchases are often made by a 
user to fulfill a certain portion of gas re
quirements, to meet unanticipated needs, 
or to take advantage of low prices. 

STEADY STATE FLow 
A method o f  de signing natural gas 
pipeline facilities to meet daily volumetric 
requirements. Under this method, it is as
sumed that the same quantity of natural 
gas flows during each of the 24 hours dur
ing a day: 

STORAGE .ADDITIONS 

Volumes of  gas injected or otherwise 
added to underground natural gas reser
voirs or liquefied natural gas storage. 

STORAGE FIELD 

A facility where natural gas is stored for 
later use . A natural gas storage field is 
usually a depleted oil- or gas-producing 
field (but can also be an underground 
aquifer, or salt cavern) . The wells on 
these depleted fields are used to either in
ject or withdraw gas from the reservoir as 
circumstances require. 

STORAGE VOLUME 

The total volume of gas in a reservoir. It is 
comprised of the cushion and working 
gas volumes. 

STORAGE WITHDRAWALS 

Volumes of gas withdrawn from under
ground storage or liquefied natural gas 
storage. 

STlWGBT FixED VJUUABLE (SFV) 

An interstate pipeline transportation rate 
design that includes all of the fixed costs 
as part of the reservation change. Under 
the Modified Fixed Variable (MFV) rate 
design, costs are divided and some of the 
fixed costs are allocated back to the de
mand change. 

SUNSHINE ACT 

Act passed by Congress with the intent to 
prevent decisions from being made out
side the protection afforded by exposure 
to public scrutiny: 

SYNTHETIC NATUitAL GAS 

A manufactured product chemically simi
lar in most respects to natural gas, result
ing from the conversion or reforming of 
petroleum hydrocarbons or from coal 
gasification. It may easily be substituted 
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for or interchanged with pipeline quality 
natural gas. 

SYSTEM SUPPLY 

Gas supplies purchased, owned, and sold 
by the supplier or local distribution com
pany to the ultimate end user. System gas 
is subject to FERC or state tariff and is 
generally sold under long-term (contract) 
conditions. 

TAKE-OR-PAY 

A clause in a natural gas contract that re
quires that a specific minimum quantity 
of gas must be paid for, whether or not 
delivery is actually taken by the pur
chaser. Contracts entered into currently 
do not generally include a take-or-pay 
clause. 

TECHNICALLY RECOVERABLE RESOURCE 

Is composed of proved reserves and as
sessed resources.  Assessed resources 
are that portion of the in-place resource 
which is estimated to be recoverable in 
the future at various assumed technology 
and price levels. 

TIIERM 
One hundred thousand British thermal 
units. 

TIGHT GAS 

A component of  nonconventional re
sources which is gas found in low perme
ability formations (0. 1 millidarcy or less) . 

ToP GAS 

(See Working Gas.) 

TRANSIENT FLow 
A method of  designing natural gas 
pipeline facilities to meet the hourly fluctu
ations in demand. 

UNBUNDLING 

On April S, 1 992 , the FERC issued Order 
636 , requiring interstate  natural gas 
pipelines , operating under the PERC's 
open-access transportation program, to 
unbundle natural gas sales services from 
the transportation/delivery service. In 
practice, this requires affected pipelines 
to sell natural gas at the pipeline's physi
cal receipt points where natural gas en-
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ters the pipeline's facilities, or at desig
nated pooling points. The transportation 
service necessary to affect delivery of 
this gas to the customer would be pro
vided under a sep arate contract . 
Pipelines would also be required to pro
vide unbundled,  separate , storage ser
vices. In theory, this will allow all firm 
customers of the pipelines to purchase 
natural gas from anyone, with assurance 
that the delivery service provided by the 
pipeline will be the same. 

UNDERGROUND STORAGE 
The storage of natural gas in underground 
reservoirs at a different location from 
which it was produced. 

UNDERGROUND STORAGE IN)'ECTIONS 

Gas from extraneous sources put into un
derground storage reservoirs. 

UNDERGROUND STORAGE WITHDRAWALS 

Gas removed from underground storage 
reservoirs. 

UNDISCOVERED CONVENTIONAL RESOURCES 

Conventional resources estimated to exist, 
on the basis of broad geologic knowledge 
and theory; outside of known fields. Also 
included are resources from undiscovered 
pools within the areal confines of known 
fields to the extent that they occur as unre
lated accumulations controlled by dis
tinctly separate structural features or 
stratigraphic conditions. For the purposes 
of this study; undiscovered conventional 
resources are a portion of the total re
source base. Conventional resources are 
those recoverable using current recovery 
technology and efficiency but without ref
erence to economic viability. These accu
mulations are considered to be of suffi
cient size and quality to be amenable to 
conventional recovery technology. 

UNIFORM CODE 

The establishment of a consistent code 
of regulations that is available to all juris-
dictions. 

· 

UNIFORM SYSTEM OF .AcCOUNTS 

Prescribed fmancial and accounting rules 
and regulations established by the Fed-



eral Energy Regulatory Commission for 
utilities subject to its jurisdiction under 
the authority granted by the Federal 
Power Act. 

VERTED 

Gas released into the air on the base site 
or at processing plants. 

VIKTllGING 

A method for pricing gas at the wellhead 
that was committed to interstate com
merce prior to the passage of the Natural 
Gas Policy Act of 1 978. Price was deter
mined in part by the year in which the 
gas was dedicated to interstate com
merce or the year in which drilling of the 
well actually commenced. Vintaging was 
eliminated by FERC Order 45 1 in Novem
ber 1 986. 

W.&'l"l' 

The electrical unit of power. The rate of 
energy transfer equivalent to 1 ampere 
flowing under a pressure of 1 volt at unity 
power factor. 

W.l.'l"l'BOUllS 

The electrical energy unit of measure equal 
to 1 watt of power supplied to, or taken 
from, an electrical circuit steadily for 1 hour. 

WELL WoRKOVER 

Work done on a well that improves the 
mechanical condition of the well or work 
that treats the reservoir in order to im
prove gas flow. 

WoRKING Gas 

The volume of gas in reservoir above the 
designed level of the cushion gas. 
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