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FOREWORD

This report is one of a number of issue pépers prepared as.
part of the Brookhaven Nétiohal Laboratory Northeast Energy
Perspectives $tudy. The analyses in these papers were berformed
spééificaiiy to assist us in our first integrated study of the

energy future of the northeastern United States.

Topiés COveredlby the issue papers.inciude the potential’
supply of energy to the Northeaét from coal, oil, natural gas,
liquefiéd natufal gaé (LNG), nuclear power, municipal waste, solar
enérgy, and wipd pdwér, and'the'demand for energy in tﬁe North-
east’ from the industrial, transportation, and residential and
commercial séctors. -inaeach case a range of éstimatés of energy
'.subply‘or demand was constructed to reflect not only a variety of
possible poiicy and technological déyelopments; but also the
basic uncertainties of all such futufe projections; The inte-
grative analysis which relates the‘subplf and demahd picture is
p?esented in "A Pefépeétive on the Energy Future of the Northeast

Unifed States."”

The issue papers prepared for the Northeast Energy Perspectives .

‘Study and the summary report will be available from:
National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road
Springfield, vA 22161

The issue papers and sdmmary report are listed below.
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ABSTRACT

The Northeast is heaVily dependent on oil (63%*) to meet its
"energy demand. The second largest fraction (18%) is provided by
natural gas. 1In 1972, the Region consumed 2.3 trillion cubic feet
of gas, out of which 0.5% was imported from Algeria (as liquified
natural gas) and Canada. About 3% was produced within the Region-
and about 96% came.from the rest of ‘the nation, mainiy the Gulf
Coast area. 1In terms of end use, the residential sector consumed theA
largest portion'(46%); only 5% was used in generating electricity
(in contract to the national average of 20%). ‘ '

Due to the shortage of natural gés, especially on the interstate
‘market, the Northeast has sufferedAcurtailments of its firm—éontraqt
supplies in recent years. The curtailment priorities are regulated

. by the Federal.Power Commission and'Fhe indiﬁidual state based on
end use mix as well as the amount of gas each pipeline company has
available.

Nationwide gas production reached its peak of 22.6 triliibn
cubic feet in 1973 and has been declining ever since. This situation
is further aggrevated by the two-tiered price structure. The
disparity between interstate and intrastate gas prices gives the
gas producing states a competitive edge in securing newly dis- .
covered gas reserves and results in the further shoftage of
ﬁétural gas available to other states. Partially because of this
reason, the continued.priée regulation has become a very controversial
issue.

Based on estimates of total U.S. gas reserves (discovefed as

.well as undiscovered) and applying a'modified Hubbert method to a

* All figurés given are those of 1972 unless otherwise specified.



nuhber.of_aésumptions, projections of natural gas production were
made for 1985 and 2000. From these, the .amount of gas supply

available to the Northeast was projected based on further

. _assumptions, e.g. if there is gas deposit on the Atlantic Outer

Continental Shelf, whether it will be developed in time, how much
of the Alaskan gas is available to this part of the nation, etc.
The -conclusion is that under most scenarios the supply of natural

' gas to the Northeast will be severely constrained.

- vi -
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I. INTRODUCTION

Memories of the 1973-74 oil embargo are particularly clear
in the Northeastern United States. Since this region depended on
foreign crude oil for 42%* of, thé refined'petroleum'products it
consumed, it is no surprise that the embargo—iﬁduced need to rely
solely on domestic production and stored supplies became known aé
the energy crunch. Imports of natural gas, by contrast, constituted-
only 0.6% of the supply reaching the Northeast in 1973, making fhe
region (like the entire country) dependent almost excLuéively on
domestic production. Yet there is, according to recent estimates,
only roughly as much gas asAoil (compared in terms of heat value) -
left to be recovered in the Unitéd States. Indeed, the .gas supply
situation in‘this country is coming increasingly té be regarded as
a natural gas crunch, which, like its oil—embaréq counterpart, -
crunches hardest'upoh the Northeast. B

The nafural gas section of this study addresses this in-
"creased awareness of gas supply shortage by presenting a.back-
ground profile of the natural gas situation in the rejionmand
the Nation. In.addition, this‘étudy will deal with supply prospects
in the future - notably the-years'l985 and 2000-and Will"delineate

some 'of the policy considerations that may influence future supply.

.

*Estimate is for 1972, the base-year of this study.l
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ITI. CURTAILMENTS

The problem can be stated simply. In the Northeast, as in..
other parts of the country, the demand for natural gas is out -
' distancing the available supply. The most palpabie effect of
this supply-dehand imbalance has been the curtailment of supply
to distribution‘companies (gas utilities) by the interstate pipe -
'line companies that ship the gas_from the Qell.' During the winter

of 1974-75, for example, the pipeline companies fell short by

,

. 168 billion cubic feet (Bcf) of "firm-contract" gas. This
means that gas utilities were short by 168 Bcf in the amount |
they needed to service all holders of firm or non - interruptible
contracts. ' | ' |

However, supplies to most firm-contract consumers were not.
actually curtailed. Data are aifficult to get, but one survey'of
state agencies indicates that few lf any individual firm customers
supplies were shut off.3 The 168 Bcf curtailment of ‘the utllltles
gas last winter was largely balanced by supplements from other
sources, usually 1mported gas- or gas synthe51zed from petroleum
feedstocks such as naphtha : ' .

The curtailment of firm-contract gas is in addition to the
curtailment of gas intended for holders of interruptible contracts.
Interruptible-ccntract consumers, usuaily indust:ies,‘have the
capability of using other fuels; their ihterfuptible status gains
them reduced rates at the expense of occas1onal 1nterruptlon. In
the last few years, as the utilities' supply has worsened, these
occasional intefruptibns have lengthened into the entire winter
season in. most of the Northeast tegion.

Table 1 gives a breakdcwn of firm-contract curtailments by

state.



" State

Connecticut
Maine
Massachusetts
. New Hampshire
Rhode Island
Vermont
'New York
New Jersey
Delaware
Maryland
- Perinsylvania

b.C.

Pipeline

Culuubia
Texas Eastern
Tenneco-
Transcn

Table 1

. - : ' A 2‘
FIRM-CONTRACT CURTAILMENT BY STATE  (Bcf)

Total

Actual Projected
Winter . Winter
1974-75 1975-76 Increase
4 5 1l
0 0 0
7 -7 0
0 0 0
2 2 0
.0 o . 0
41 93 52
32 46 14
1 2 1
16 20 4
65 106 4]
0 0 0
168 281 113
. : 5,6
CURTAILMENT BY PIPELINE ‘. (Bcf)
Actual Projected
Winter .Winter
1974-75 1975-76 Increase
. 182 . 211 *2Y
99 119 - 20
84 ©95° 11
124 - L7090 46
489 595 106

Total



The fOur interstate pipeline companies listed in Table 2 are the
main suppliers of gas to the region (the smallér pipe lines within
the regioc receive their gas from these larger companies). The
Northeast bore 37% of these companies' curtailments during the

' 1974-75 heating season. Between October 31, 1970, and March 3l,
1975, curtailments of firm-contract gas alone have totaled 4.5
‘trillion cubic feet (Tcf). '

The Federal Power Commission (FPC) has Jurisdlction over the
‘curtailment of supplies to distribution companies and to industries
that buy gas directly from the interstate:pipelines-vindividual
state regulatory bodies have control over the curtailment of -
supplies to indiVidual end users by the distribution companies.

FPC regulation is prediated on an end-use curtailment plan (see
Table 3). In effect, the amount of'gas a distributor receives is
based on the end-use mix represented by its customers as well as
on the amount of gas its supplier has available. The manner. in
which each individual gas-utility. apportions gas to consumers is’
not regulated by this FPC curtailment plan. More detailed infor-
tmation on curtailment policies at the state level for‘regulatinc
distribution apportionment to end users is giyen‘in refs. 3 and 7.
The typical curtailment plan is either an FPC~like end-use or a
pro rata plan. | 4 |

: Whether gas utilities in the Ncrtheast will‘continue to be
~able tc meet demand with'importe'and synthetics is unclear..

Interstateepipelihe curtailments look to be idcreasing in
the near future, and this has led some proponents of deregulation,
including President Ford,3 to assert that, beginning this winter
(1975-76), utilities will no longer be able to meet the requireﬁeﬁts
of firm-contract.customers and will be forced to shut off supplies>
to consumers with no capability for using alternate.fuels. ‘Some
. possible causes of the curtailment of natural gas in the interstate

market are outlined in Appendix B.
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Table 3

FPC END-USE CURTAILMENT PRIORITIES .(FROM FPC Order 467-B, MARCH 2, 1973)

(Listed in order of decreasing priority, i.e., first group

. listed is last to be cut off)

1. Residential; small commercial (<50 Mcf*/peak day).

s 2. Large commercial (>50Mcf/peak day); firm-contract industrial .

requirements for plant protection, feedstack, and process needs;
pipeline customer storage injection; firm industrial sales up
to 300 Mcf/day.

3. .'All industrial requirements not speéified in items 2, 4, 5,
and 6.
4: Firm-contract industrial requirements for boiler fuel use at

<3000 Mcf/day but >1500 Mcf/day, where alternate fuel
capabilities can meet such requirements.

5. . Firm-contract industrial requirements for large volume (> 3000
.Mcf/day) boiler fuel use where alternate fuel capabilities
can meet such requirements.

6. Interruptible requirements >300 Mcf/day but <1500 Mcf/day,

where alternate fuel capabilities can meet such requirements.

7; interruptible requirements of intermediate volumes (from
1500 Mcf/day to 3000 Mcf/day), where alternate fuel
capabilities can meet such requirements.

8. Interruptible requirements >3000 Mcf/day but <10,000 Mcf/day,
wnere alternate fuel capabilities can meet such requirements.

9. Interruptible requirements'}lo,OOO Mcf/day, where alternate
fuel capabilities can meet such requirements.

* Mcf = ' thousand cubic feet



IiI. PROFILE OF NORTHEAST GAS USEH

In order to understand the implications of the current supply
situation, one should recognize the gnique position of the Northeast
region within the national gas system. One of the most significant
ways in which the region differs from the rest of the country is in’
the prices it pays for natural gas. Tables 4 ahd 5 show wholesale'
and retail prices both thhln and without the reglon. Prices in
Northeastern cities are systematlcally higher than in other parts
of.the country, because of both transmission and distribution costs.
The higher transmission cost is due simply to the distance between
this region and the source of supply. The increased distribution COst
is more difficult to explain, but is due partly to hhe use of higher
priced'imported and synthesized gases by utilities in the Northeast'
to supplement pipeline supplies. | - l“

The high price of gas is one of the factors that have shaped
the use pattern in the region (Figure 1). Whereas the reglon houses
>26% of the Nation's population and consumes almost 22% of the
country's resources, it receives only about 10%. of national natural
gas production. ‘

l The apportionment of this gas among types of end use is also
.characterlstlcally dlfferent from the national norm (Figure 2).
Almost half the gas sold in the fegion is for residential consumption,
compared with a national average of 30%. This tendency toward
residential use of gas ahd.away from its use as a boiler fuel by
industries and electric utilities is a tendency toward what the
FPC calls high priority‘uses. | %'

This means that.there:is_little flexibility in the region's
gas consumption profile; curtailment of supplies would cut into
high priority industrial, cbmme;cial, and eventually residentiai

requirements more gquickly in the Northeast than in other parts of

-7 -



o Table 4
7,9

WHOLESALE GAS PRICES '~ (PRICES PAID TO PIPELINE .COMPANY BY DISTRIBUTOR, ¢/Mcf)
1973 . .
1973 Distributor

7/1/68  1/1/69 1/1/70  1/1/71 1/1/72 . Retail* margin

In Region

Boston _ 61/34 69.21 68.39 76.17  76/73  217.0 _ 140.27
Washington 46.71 46.71 49.73  6l.64 60.29  138.7°  78.41
Philadelphia , . 41.86 . 43.56 . 43.69 = 46.90 53.28 143.5. 90.22
Baltimore 41.58 41.58 ° 44.73  52.60 53.22 138.7 - 85,48 .
New York - 40.73 . 41.63 .43.69  45.98 51.93 = 163.9°° 111.97

OQutside Region - .
Chicago 29.61 - 2912 . 33.31 - 36.04 36.65 108.63 71.98

San Francisco 28.13 29.71  33.28  35.17  36.52 77.60  41.10
Los Angelés - . 29.24  30.85  36.98  38.78 40.74  76.60  35.86
Minneapolis . - 35.46  36.72  36.29 42.59 45.14 - 99.90-  54.76

* Prices paid to distributor by consumers, in this case residential:consumers.
. Retail price may also reflect a more expensive admixture of. imported and/or
synthetic gas. I Co ’ : ’

Table 5

RETAIL GAS PRICES, 1974 (3$/10° Btu)

Tatal Rasidential Commercial Industrial Qther
Nation 0.96 .. 1.42 . 1,11 . . , . 0.68 . 0.60
Connecticut 2.37 2.80 - 2.25 - 1.70 2.01
Maine T .2.94 3.98 . 2.71 - 1.92 2.28
Massachusetts 2.37 2.72 _ 2.22 1.74 1.79
New Hampshire . 1.85 S2.20 1.95 ¢ 1.39 7 - 1.08
Rhode Island 2.26 .. . 2.57 . .o2.28 ’ 1.67 . . 2,06
Vermont 1.48 2.11 1.99 ‘ 0.80 0.00
New Jersey: w1070 2.17 . 1.81 - 1,05 . . 0.60
New York 1.68 1..93 1.64 oo 1.11 1.29
‘Pennsylvania 1.24 1.60 ©1.31 ) 0.92 ° 1.01
Delaware _ 1.37 ., 2.08 1.63 . 0.88 i 0.66
D. C. 1.68 1.90 1.46 0.94 ©1.40

Maryland : 1.46 ' . 1.89 . “ 1.52 : -0.95 : 1.17
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 TElectric

Electric
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Generation
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20.0% .
Comparison of gas end uses, 1972.7°
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the country. Consider use by electric utilities, which the FpC
considers low priority and is trying to discourage: of the gas
used for electricity generation in the U.S. in 1972, the Northeast
consumed only 3.1%, whereas the states of Texas, Louisiana, and
Oklahoma consumed > 48%.9 |

The short supply and high price of gas in the northeast not
only have brought about a pattern of high priority .end use but also
have contributed to thé'region's heavy dependence on oil. Figure 3
shows how the Northeast satisfies its‘energy demands. 0il provided
63% ot the energy in 1972, but gas, despite the small share of the
Nation'e supply coming to the region, provided the second-largest
fraction of the.energy, 18%1 Clearly, natural gas is an impoftant
part of fhe regional energy picture, and gas shortages would pose
serious problems concerning the possibility -~ and desirability--
of fuel substitution.

An investigation of the problem of gas éhortage must begin
with the source of 95% of the region's current pipeiine supply,
the domestic natural gas industry. ' Figure 4 shows natural gas
production in the Nation during the last 15 years. Up to 1970,
the amount of gas produced increased fairly steadily; then the
rate of increase slowed down for 3 years. In 1973, total marketed
prdduction reached a peak ot 22.7 Tcf. 1In 1974, for the first
time in half a céﬁtury, gas production declined from the prévious‘
year. Figures for the firsf 3 quarters of 1975 indicate a further
10% drop from the 1974 level.>> |

Purthermore, until 1967, the amount of gas discovered each
year exceeded the amount produced in that year. Since then, the
reverse has been truc, cxcept for 1970, when gaa was diséovered

in the Prudhoe Bay area of Alaska.12

.- 10 -
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S o4l : : —

22| . ' —

| | ! l | L1
1960 1965 . 1970 1975 1980 1985 1990 1995 2000
. YEAR .

‘Figufe 4. Historical national gas production.20

211 -



~ THISPAGE
WAS INTENTIONALLY
~ LEFTBLANK



IV. OVERVIEW OF DOMESTIC NATURAL GAS INDUSTRY

Figure 5 shows the flows of natural 'gas from producers éo
consumers; Figure 6 shows that 95%”of'the gas reaqhing the North-
east originates in~the Texas-Louisiana Gulf Coast Area; either on
or offshore. _ _ o A

"As it comes from fhe ground, hatu;al gas is primarily methaﬁe

Tthe simplest hydrocarbon) with small amounts of mdrg complex
hydrocarbons sﬁch as ethane, prdpane, and bgtane, which are
usually removed and sold separately, so thaf the marketed gas is
almost pure methane. The chemical simplicity of natural gas
accounts in part for its increased popqlarify in .recent years.
Unlike coal or oil, methane is a negligible producer of sulfur
oxides or particulate emissions. Although gas does produce measur-
able amounts of nitrogen oxides during combustion, it has a much’
smaller overall environmental effect than do alternative hydrocarbon
fuels and is therefore a logical substitute for coal and oil in the
face of environmental control laws. - |

Gas is brought from grouhd to consumer by a three-stage.
' ﬁétional gas industry: the producing company, which removes theA
gas from the ground; the pipeline company, which transports it to
distribution points; and the gas utility, which is the final distributor.
The distinction between these stages 1is sometimes blurred, as a
single company often has a financial interest in two or more of them}
but the U.S. natural gas system can be visualized as hourglass | '
shaped,. with a few majof pipeline companies .(and ~ 100 smaller
pipelines) connecting thousands oﬁ'prbduceré,with thousands of
distributors. ‘ I

The importént distinction between pipelines -is whether or not
they cross state‘bOundaries._ Interstate pipelines fall under Federal

control and are regulated by the FPC as required by the Natural Gas

Act of 1938. Companies that operate purely intrastate are not

subject to Federal regulation.

- 13 -
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V. THE REGULATION CONTROVERSY

The most controversial aspect of FPC regqulation is control.of
the price that producers may charge tHe interstate companies, the
wellhead price of the gas. Regulatlon has kept the price at levels
described as art1f1c1ally low in both 1ndustry Oand FPCl4wr1tlngs.

‘ Some people consider the low price respon51blé for the decline-
of gas production in the last'few’years because, they afgue, low
price has made gas attractive to the consumer (thus increasing demand)
while decéeas1ng the producers incentive to explore for new sources
or to deve10p marglnally productive fields (thus reducing production).
They therefore advocate deregulation of wellhead price and return
to a free-market system in order to let prices rise and demand fall
so. that incentives to producers as well as supplies would increase,
the ultimate result being equilibrium between supplyAand demand.

Other people look upon the cﬁrrent gas shortége as having
nothing to do with price regulation, being merely the result of
monopolistic practices.by the industry, a manufactured shortage
designed to force higher prices in unregulated markets and thus
to win increased prices or deregulation from the Government.

Critics have accused the industry of understating feserves and
interrupting production in order to influencé the debate over
price regulation.

A third group considers the problem to be more technologiéal
and geological than economic. " In their opinion, both supply and
demand are inherenfly insensitive to price at this stage in the
exploitation of domestic gas potential, '‘and a price increase,
which would be inflationary and also hard on consumers, would
néitﬁer markedly reduce the demand for gas nor increase the

available supply.
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Each of these three perspectives implies a different policy
choice. If the shortage is regulation induced, then deregulate
~ wellhead prices. If the shortage is'monopoly induced, then stand
firm on price controls and take legal action against the monopolists.
If the shortage is not an economic problem at all, then keep
consumer prices as low as possible while intensifying efforts at
securing gas from alternative sources. (offshore and Alaskan
production, synthesized or imported'gés).

It is interesting that the Federal Power Commission itself
is in favor of deregulating gas ‘price.l2 The FPC thinks that the
current shortage .is a direct result of regdlaticn, and that the
price of gas will continue to riseﬂeven under the present system.
Either because of underﬂtilization of pipeline facilities or
because of the introduction of high-cost supplementéry gas supplies
such as substitute natural gas or liquified natural gas. According
to the FPC, since gas cost will rise with or without deregulation,
the public would be better served undér deregulation, which would
lessen the traumatic burden of continuing gas shoftages by tending
to restore the competitive position of the interstate sector and
thus making greater:supplies available to both interstate and |
intrastate customers. "But with deregulation must come an assurance
of protection of the public interest. Prices must be reported
regularly and monitored to hake cértain that pfoducers do not use
the present shortage situation as an opportunity to indulge in
practices which result in restraint of trade. There must be |
strict surveillance by the FPC, the Department of Justice, and
.other agencies, and strict enforcement of antitrust laws to
safeguard against anticompetitive conduct in any market area,"12

The FPC further states'that, if the deregulation of wellhead
price cannot be achieved, at least the‘Natural Gas Act must be

amended to authorize the FPC, in setting rate levels., to go beyond
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"current costs" and coﬁSider other eéondmic and market factors,
including the pri'cés of competitive fuels and alternate sources
of supply. The FPC hopes that in this way the demand for natural

gas will be‘ decreased even though the supply will not be increased.
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VI. THE INTRASTATE VERSUS INTERSTATE. MARKET

The intent of this report is to describe, not to resolve, the
complex issues involved in price regulation. There is, however, one
effect of. controls that is universally agreed to be deleterious to

interstate (and consequently Northeastern) gas supply.

Since gas sold within the boundaries of the state that peruced
it is not subject to FPC regulation, producers can easily receive
significantly higher prices by sélling to intrastate rather than to
interstate pipelines, which consume about 70% of all natural gas.
produced in the U.S. The exact level of prices paid within the
intrastate market is difficult to determine. One estimate puts the
average wellhead price at $1.25 per thousand cubic feet (Mcf),10 and
a spokeSmah for President Ford has claimed that prevailing'ﬁriceé are
closer to $2/Mcf, whereas the price allowed for sales to interstate

plpellnes is 52¢/Mcf (which roughly corresponds to $3/bbl of oil in

terms of heat content.)

The net effect has been to give the intrastate companies a
competitive edge in securing dedications of newly found gas
reserves. Figure'7 demonstrates the recent upsurge in their

acquisition of new supplies.*

* Usually when gas reserves are discovered, after their extents
and productive characteristics have been proved, they are '
promptly committed by the producers to pipeline companiés,
interstate or intrastate, under long-term (e.g., 20-year) gas
purchase contracts. 1In recent years, because of the shortage,
interstate pipeline companies have been making advance payments
to producers to'explore new reserves, and, in return for these
. interest-free loans, hold the exclusive right to negotiate for
any gas discovered. Statistics on the gas supplies dedicated
to interstate pipelines are reported to the FPC by each
company on FPC Form 15,12
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INTERSTATE INTRASTATE INTERSTATE INTRASTATE
1964 -1969 : 1970-1973

Figure 7. Comparison of interstate and intrastate
average annual additions to dedicated reserves.l4

Frnm the viéwpoint of the Northeast, which relies almost
exclusively on the interstate syStem_(Table &), rugulatien has
given the gas shortage a double-barreled character: not only
is total production declining (since 1974) but‘alsp the share of
it reaching the Northeast (Table 7). The share of total national
production received in the region dropped by > 0.3% between 1971
énd 1973; an extrapolation.of that trend would lower the region's
share to 9.4% by 1980. In.codtrast, the percentage share of
interstate gas received by the Nbrtheast-showé no clear trend; -
in fact, in 1972 the region's share'of intérstété gas was rising

while its share of total production was falling.
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SOURCES OF GAS TO THE NORTHEAST,

Table 6

19

1972

In—regioh production

%«of Total

.Quantity (Bcf)

& LNG imports from Algeria and Canada removed.

All gas to Vermont is from Canada.

c . .
Imports from Canada removed.

C - 21—

77.9 3.3
Imports from Canada 10.1 0.4
Imported from Algeria 2.0 0.1
Gas from interstate pipelines 2248.1 95.2
' . Total 2338.1 100.0 -
) Table 7
NET- RECEIPTS FROM U.S. bIPELIﬁEs (CONSUMPTION AND LOSSES) N?E INCLUDING
IN-STATE PRODUCTION OR IMPORTS AND EXPORTS™~ (Bcf)
1968 1969 1970 1971 1972 1973
Conn. 55.3 59.4 62.4 62.9 166.9 63.9
Mass. 136.9 138.4 147.5 155.5 164.5 154.0
R.I. - 21.4 23.1 26.1 25.7 23.5 20.8
vt. (1.5) (2.1) (2.5) (2.8) (3.7) (3.9)
N N.H.c+ Me. " 5.7 . 7.6 8.4 9.6 10.3 10.4
N.Y. 643.3 686.4 701.1 731.2 674.3 689.8
Penn. 668.7 730.6 763.2 764.9 . 766.6 771.9
N.J. - 281.2 316.8. 334.0° 341.5 332.9 304.3
Md. + D.C. 155.8 166.1 187.7 194.3 212.1 -205.0
Del. 24.3 25.6 1 26:9 26.9 24.0 23.5
Total 1992.5 ©  2134.0 2257.1 2312.6 2248.1 2243.4
Net U.S. pro- . . . .
duction (Tcf) i9.8 21.2. 22.4 22.8 22.8 22.9
Region as % :
-of Nation 10.1 10.1 10.1 10.1 9.9 9.8
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VII. THE NATIONAL SUPPLY SITUATION

The ability of dlstrlbutors in the region to meet demand
w1ll depend on the avallablllty of supply from the national
‘system. As shown in Flgure,8, the future of national supply
is not'at all certain;‘ This maze of projections is reviewed
in some detail in Appendix A; only selected projections are
discussed here (Figure 9). - '

The high and m1ddle cases are two Pro;ect Independence (PI)
scenarlos,ll accelerated (ACC) and business as usual. (BAU).
The latter requires no new government policies or actions other
than deregulating wellhead gas price, but the former requires
more. The low case is the conservative realistic case of the
'FPC s Natlonal Gas Survery. A

The PI1 pro;ectlons were made in 1974 The methodology used
by both the oil and gas task forces was a modlflcatlon of that used
by the National Petroleum Council (NPC). Essentially, assumptions
were made on leasing policies and schedules, drilling rates, |
finding rates, and percentage of gas produced from new reserves.
This was done for each NPC region separately.

The basic differences between the BAU and the ACC case result
from (a) different.timing and magnitude of offshore lease sales .
and (b) higher drilling escalation in the ACC case. For example,
.for the BAU case, it is assumed that 3 million acres of outer
continental shelf (OCS) would be offered for leasing through
1990 and 55% of that offered would actuallyibe'leased. This is
roughly consistent with, the current leasing schedule published by the
Bureau of Land Management. (BLM) . "In contrast, the assumed leasing

program for the ACC case called for an offering of 3 -million acres
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Figure 8. Some prominent recent nationdl gas
production projections.25s27,30s32334,35
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Figure 9. Summary of national gas production
projections. '
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of OCS in 1977, increased to 10.millioﬁﬁby'l990%Aaqain.With‘SS%
leased. Under this assumed scheddle, for the full 1974-1990°
period, ~106 million acres would,be\offeredfand,~50 millioﬁ‘acres
actually leased; this is > 6 times the amount of ‘all 0CS:land leased
through the end of 1973. By 1985, much of the increase in drillingi
‘between the two cases<iskallocated‘to the three offshore areas.
Higher drilling rates are used in the ACC than in the BAU
,caée (see Appendix A,;Table A-1), but the f;naiﬁg rate and the
percent reserve produced are assumed to be the same for both
cases. The'fesulting feserve additions and"producfions are
given in Figueé 9 and 10 and in Tables A-2 and A-3. ,
The PI projections have two méjo: drawbacks, (1) * The
NPC methodology adopted is primarily a bookkeeéiné procedqre
linearly convertiﬁg inputs into outputs, and no measure -other
than gross qualitgtive inspection is available for judging
whether the projection can be reasonabiy‘related to‘the‘real
world. In the words of the PI Natural Gas Iask Force itself,
"no one»really knows how reliable the results are." (2) As
seen in Figure 10, the reserve addition rates projected and
necessary to .achieve the §rojected~prodgction rates are rela=-
tively high."In the ACC case, more gas would have to be ‘
diécovered iﬁ 1985 than in the bumper year 1955, This may be
' ovérly optimistic, although it can be. érgded.that - if gas
prlces rise dramatically under deregulation and if supply is
responsive to price, then the PI pro;ectlons would describe the

effect on production more accurately than others. Nevertheless,
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for reasons detailed in. Appendix A, the PI-projections are used in
this report. ' _ -

‘The National Gas Survey (NGS) projections were made in 1973,
- when the average weilhead gas price_was_around 25¢/Mcf. - NGS case II1,
chosen for this report, is based on the following assumptions.
(a} Onshore:lthe projection for non-associated gas, which forms
the bulk of total supply, is based on a hypothetical wellhead price
ranging from 34¢/Mcf in 1975 to 58¢/Mcf in 1990, and that for
associated gas is basedion crude oil projections. (b) Offshore:.
. development would occur inball three offshore areas, but 5 years
behind the current schedule. Note that, Alaskan pipeline, and
LNG imports were also pro;ected by NGS but are not included in
this rcpnrt . ‘

Considering that the average wellhead prlce has already .
reached 52¢/Mcf in 1975 and 1s still rlslng, one could argue that
the price assumption on which the forecast of the largest s1ngle
Asupply (onshore, non-assoc1ated) is based is. totally unreallstlc
and therefore thlsAentlre progectlon should be-dlsmlssed . On theo;
basis of price‘alone, this would be.507,hOWPvér as sepnlln Flgurc.
10, the reserve addition rate necessary to malntaln the projected
production rate compares quite favorably w1th the average reserve
addition rate Slnce 1960, and its achievement io probablel7~ru view
of the increase in drllllng activities during the past few years."
(Drilling act1v1ty in 1974 was the hlghest13 51nce 1956 and is still
rising in 1975 3). Included rn Figure 10 for comparison is the
‘reserve addition rate'implied by NGS case I (the lowést,of the four
NGS projections), which is in the vicinity of the average rate since
1968. |

Note that, for the offshore gas supply at least, it is assumed
in all these projections that there would be an adequate number of

drilling rigs, necessary equipment, and trained personnel. Wcre
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this not the case, the estimates of future gas supply would be
more pessimistic. ' '

A completely different approach was taken in projecting gas
production in the year 2000. The fact is that only a finite amount
of gas remains to be ultimately discovered, and therefore accelerated
production in'tne near term can only lead to reduced production in
the future (and vice versa). How much today's production rate will.
affect tomorrow's, and when‘the total gas resource will be com- _
"pletely depleted, depend malnly on hHow much gas there is altogether.

The estimates of ultimate potential gas supply that are
probably most reliable are those by M.K.-'Hubbert2l and by the U.S.
Geological Survey.15 The former is‘lOSO'ch'for the lower 48
states and 150 Tcf for Alaska; the latter is 1158 to 1280 Tcf for
the lower 48 states and 77, 124 to 180 Tcf for Alaska

Application of Hubbert's method of predicting gas production
Arate, which is based  on historical facts, to these three setsrof
figures gives a range of gas production'rates for the year 2000
(see Appendix A). The high result, 17.9 Tcf, corresponds to 1280
Tcf" for the lower 48 states and 124 Tcf for Alaska- the medium
result, 15.3 Tcf, to 1158 Tcf and 124 Tcf for the two areas, respect-
iVely,~and the low result, 11.8 Tcf, to 1050 Tcf and aéain 124 Tcf.

The BAU and the ACC production forecasts for 1985 were treated
as data in making the year 2000 projection, but the difference
between them was so small that it hardly contrlbutes to any signi=-
ficant rate dlfference in the year 2000. As explalned above, almost
all the differences between the three production rateAresults for
year 2000 are due to different estimates of ultimate potential supply.

The above results are summarized in Table 8 and Figure 1l.

* As of the end of 1973, a total of 705 Tcf of gas had been
discovered (673 Tcf in the lower 48 states and 32 Tcf in
Alaska), of which 455 Tcf had been produced and consumed.
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Figure 10. Annual reserve additions, historical
- and projected.

Table 8

SUMMARY OF NATIONAL NATURAL GAS PRODUCTION PROJECTIONS (Tcf) )
(See Appendix A) .

» 1972 (actual) . ) 1985 2000
High o ' 22.8 25.8 , 17.9
Medium . 22.8 ‘ 22.6 15.3
Low ‘ C22.8° 17.6 . ° 11.8
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Figufe 11. Summary of nafional.gas production’
projections, 1985 and 2000. -
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'VIII. SOURCES OF GAS WITHIN THE REGION

As seen in Table 6, onshore proddction of natural gas within
the region (primarily in Pennsylvania) accounts for only a small
part of the gas consumed in the Northeast little more than 3% in
1972. . | | |

One potentially very important indigenous source of gas, however,
is the Atlantic outer continental shelf (OCS). The most reoent U.S.
Geological Survey estimate15 of the amount of gas beneath the
Atlantic offshore region is between 0 and 22 ch about two-thirds .
of it being in the Georges Bank and Baltimore Canyon areas (Figure
12).' Several earlier estimates of gas beneath the Atlantic OCS
ranged from 35 to 55 Tcf. .few geological data are available on.
these regions,_and no exploratory drilling whatever has yet been

All predictions of gas content'and,eVentual gas production,
‘therefore,.necessarily bear a high degree of uncertainty, and this
caveat should be kept in mind throughout all considerations of the
ocs. ' S

‘The projections of Georges Bank and Baltimore Canyon gas
production for this study were based'on[the 1974 report to the .
President on OCS ©il ‘and gas prepared by the Council on Environ- -
mental Quality (CEQ).lé These projections, 219 Bcf in 1985 and 987
Bcf in 2000 from each area are averages of the high and low cases
in thatlreport; they were calculated with use of the larger gas
resource estiﬁate for the 0CS, and thus ﬁight be considered‘some—.
what. optimistic. Nevertheless, the CEQAnumbers provide some
AquantitatiQe basis for estimating the contribution of indigenous
- gas resources to the region's supply, should such resources exist.

The issue of offshore development is surrounded by controversies
of several types. The issues, such as timihg and safety of develop—

.ment, economic impacts, etc.,
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Figure 12. Potential gas-producing areas in
the atlantic offshore region. ’
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IX. SCENARIOS.OFlNORTHEAST GAS SUPPLY

National.interstate gas and-Atlantic OCS gas will be the
sources of domestic‘natural'gas eupply to the Northeastern
Unitedhstates during the next quarter—centruy. (Imported gas
and synthetic gas are considered elsewhere in this study, BNL-
50556, Supply of Liquified Natural Gas to the Northeast Region. )

" Even given some idea of how much of each’ type of gas Wlll
be available in a given year, one must.still decide how the gas
will be apportioned among regions of the United States in order
to determine the amount coming to the Northeast. Because or the
network-like structure of the interstate pipeline system, an
analy51s of supply distribution- requires 51multaneous consideration
of the demand, price, and transmisSLOn factors in force in all
of the country'e gas markets. Such ‘an analysis would require a
highly detailed modeling effort, the results of which would be
limited by the uncertainties involved in production and price
estimates.

‘ A simpler approach is the scenario method, which is used here;
it is based on acknowledging the uncertainties involved but never-
theless using the available supply estimates to set llmltS on the
amount of gas potentlally available to the region under different
sets of assumptions. l ' '

If the OCS region begins producing a substantial amount of
gas, and if all thlS OCS gas is. used within the Northeast how ‘
will the percentage share of interstate gas. sent’ to the region
be affected?

Scenario 1: In the most optimistic case, the region could
use all or most of the gas from the OCS and still retain its
present share of pipeline gas (if, for example, deregulation

allowed the region's interstate .suppliers to outbid heavily their
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intrastate rivals for new gas contracts).

Scenario 2: Suppose that the intraétate users of natural
gas in the South (primarily Texas, Louisiana, and Oklahoma)tnever
use more than 7.7 Tcf/year, the amount they used -in41972,19 leaving
the remainder of the year's production to enter the inEerstate system.
Then the Northeast would get its historical share of thislremainder
and would also get most of the gas produced at Georgés'Bank and
Baltimore Canyon. ' o

Scenario 3: This case is the same as scenario 2, except
that the interstate share left after the intrastate market cut:
contains no gas from Alaéka in order to show the effect either
of no Alaskan development or of all Alaskan-gas being absorbed
by the West Coast.

Each of these three scenarios can be operated w1th or w1thout
.inclusion of the OCS production.

‘Table 9 summarizes the projections of regional.supply
constructed by using this écgnario approach. .The high, medium,
and low estimates for future interstate-system contributions
were based on the high,Amiddle, and low national production
extimates. ‘If, by year 2000 Alfantic OCS gas is not being produced
(either becaqse it dbes not exi§t or because it has noﬁ yet been
discovered and developed), obviously the Northeast would not
obtain the 1730 Bcf projected here, and the topal amounf 6f
domestic natural gas available to the region would rangé only
from 30 to 1740 Bef, mést likely félling far sﬁort of demand.
To £il1) the gap the Northeast would have to sw1tch to. other fuels
or increase its use of synthetlc gas (SNG) or llqulfled natural
gag (LNG). ‘

Figure i3 displays the projections graphically. The estimates
for 1977 and 1980 were obtained by applying scenario 1 to the~PI
ACC estimate for those years and by applying scenario 2 to the
PI BAU estimates. The lines connecting the daté points are

arbitrarily straight to give an indication of trend.
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Table 9

" .. NATURAL. GAS SUPPLY TO NORTHEAST (Bcf)

1972 (actual) E 1985 - 2000

Onshore in region . 2 77.9 ' 1402 —_—
ocs gas® - o — 4 380° 1730°
_Canada . .. lo.1 _ ' ~< —
Interstate: - 2248 (incl. losses)
Scenario 1 (high) ‘ ] . 2540 . 1740
Scenario 2 (medium). i ' 2100 : 1050
Scenario 3 (low) o 1360 30
Total 2336
Scenario 1 : © . 3060 . . 3470
Scenario 2 ’ 2620 2780
Scenario 3 ‘ ’ 1880 1760

Based on the Project Independence BAU estimate for NPC region 10
(Appalachia), reduced by the historical fraction of region 10 gas
produced within the Northeastern states considered in this study.
This source of gas.is assumed negligible by 2000.

Based on CEQ middle estimate, assuminéhall of Georges Bank and
three-fourths of Baltimore Canyon gas will go to region.

Future gas imports are not a pért'of the natural gas supply sec-

tion of this study.  Canadian export is a negligible source of
gas to the Northeast as a whole.
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X. SUMMARY

The amount of natural gas available to the Northeast in the
coming years wili depend on three things: the amount of.gas .
produced in the United States, the'rate ef aeve;opment of nearby
outer continental shelf gas, and the distribution of gas from
both these sources among the.states. The factors that will .
~influence these three variables are more difficult toAassess;
politics will -be important, as well as economics, geology, and
' technology. ' '

In this report state-of-the-art estimates have been provided
for national and local OCS gae supplies iﬁ 1985 and 2000, and the
"estimates have been coupled with a schematized set of possible
apportionments. This approach is helpful in the consideration
of the political and economic aepects of gas distribution becauee
it shows clearly the upper and lower bounds and gives some idea
of the differential effects of various pollcy options (such as OCS
development)

Thls report also provides background 1nformatlon on the gas
situation in the Northeast region, including-the types of use,
'whlch may prov1de useful insights into the effects of p0551b1e
national and state policies.  For example, 'since the wellhead
price of yas 1is only a small part of the price paid fof gas in
the Northeast, deregulation (which could triple the wellheaé price)
would be expected to have less effect in this region than elseWhere;
indeed, since the region must now use expensive synthetic gas
to make-up for thetshort interstato cupply, dereyulatlon, because
it.would increase the interstate supply, might not raise gas

prices at all in 'some areas.
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Other policies that have been contemplated at the national
level include an end-use tax to discourage the use of gas for
putatively low-priority ends and direct imposition of an end
use curtailmeﬁt plan on all gas utilities. Because of the end
‘use mix characterlstlc of the Northeast (heavily welghted toward
hlgh-prlorlty re51dent1al and commercial uses), these ‘plans would
llkely affect thlS part of the- country less than other parts such
as the produc1ng states on the Gulf Coast. Such plans would
benefit the Northeast by rewarding the types of en@ uses common
here while taxing or c¢urtailing the types common.elsewhere,:thus

freeing more gas for use here.
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‘APPENDIX A

. VARIOUS PROJECTIONS OF NATURAL GAS SUPPLY

Introduction

The natural gas resource system in the United States differs
in two notable ways from the oil andudéal supply induétriés.
Unlike o0il, natural gas cannot easily be shipped in from over-
seas (with presenfnfacilities) to augment deficient domestic
production. Fﬁrthermore,-the'present'downturn in gas production
(and concomitant shortages) pointé to the limits of natural
. gas supply -- a situation markedly different from that of the
coal industry, which is éxperiencing and anticipating increases
in produc:_tion,z4 and whose resource base is, by all pronounceménts}
extensive. ‘ : A '

_In'geﬁerating national prdduétion projections'fof natural
gas, then, one’is deéling with a sysfem that is almost- entirely
isélatableAfrom external sﬁpply inputs and is governed, at least
in thé long run, by constraints of‘supply rather than‘by -
consumer demahd. These rather unsubtle QbservationS'make a
useful starting point for the development of national ?rojectiohs.

The question of how tou proceed from this starting point has,
however, no straightforward answef. Projection is( fundamentally,
the technique of extrapolating forward in time the opefation of
a highly complex system. The amount of natural gas produced and
sold in any year is an impossibly chpléx function of economic,
political} and technical variables; to: reduce this function go

'tractable form, onec creates models that idealize the function

into analogous systems of varying degrees of complexity.
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The problem is exacerbated somewhat when one is attempting .
to project as far as a quarter-century into the future; in
general, the very detailed models adapted to neér-term projection
lose validity in the more distant future, and simplified models
ﬁseful in long-range estimation normally neglecf short term
fluctuations. - H o

The purpose of this report is to demonstfate’fhat one can
attack the problem with the available set of‘modéls and, by
making some. straightforward assuﬁptions about the natural gas
resource system; develop'avrealistic, up-to-date, and self-
consistent. set of projections for 1985 and 2000 .-~ projections
that enjoy the benefits of complex modeling where useful and

yet are based on very simple and  fundamental reasoning.

Resource Projection Methodologies

The extant methods of!mathematical resource pféjéctibn

" can bé‘ordéred on a s?ectrum ;anging from»econometric.analysis

. to approaches of the logistic equation typef .The former method
deals ekplicitly with seléctea economic'variébles affecting
produétion:'-one caiculates the hecessafy parameters by fittihg
historic data, and then extrapnlates fofward. As the published
literature amply demohstratés, thig LYP? uf‘analycjs often ignores
the coﬁstraints impoéed by the ultimateiy recoverable resource

. base or by technical.limitatioqé on annual production; ‘And even
the most careful of tﬁese forecasts have little validity beyond,
at best,'a:decadé and  a half iulo the fufurpi at. which poinp the
error bars on the economié paraﬁeters begin édvgrow rapidly with

time.
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» Figufe's showed some of the most prominent recent pro- -
jections. Those by MacAvoy and Pindyck25’26 and by Hudson and
~Jorgenson27 are econometric. The former,; for example, uses
linear least-squares fit to historic data for a myriad of paré-
meters, - describing such Quantities as prices of éas,‘prices of
oil, numbérs of Qells drilled, drilling risks, cash flows, sizes

of new discoveries, etc.

Hubbert's Analysis

The Gaussian shapes in Figure 8 are logistic curves, often
called HubbertZl'28 curves. Unlike their econometric counter-
parts, the Hubbert curves are derived from a ieast-squarés-fit
of only two arbitrary constants. Since this method plays a role
in the analysis used for this study, it is instructive to -examine
the logistic equation techhique in some detail.

One begins, in this approach, with the assumption that the
cumulative production of a resource throughout its history can

reasonabiy be described by the following equation:

. -bt
Q = Q./(1L+ae ™)

where Qe; the cuﬁulative production, is the total amount of the
resource removed from the'ground since the beginning of time;

Q_ is the amount ultimately récoverable; t is time (with an
afbitrary zero point); and a and b are constants to be determined,
by means of linear regression, from historical data. (Rearranging

’

the equation and taking logs, one finds that

1n [Q,,/Qe) -1] = 1n a -bt,

which implies that solution for a and b is easy by using linear

regression on historic values of Qe for a given Qw.)
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The expression for Qe is, first of all,Adoubly asymtotic,
resting at zero for t = - ® and bbunded by Q, for t = + =_.
Qualitatively, this is the asymtotic behavior one would demand
of a model of resource utilization. Figure A-~l illustrates the
behavior of.Qe in more detail: During the early history of the
resource, the exponential term dominates, giving an exponential
rise in production. Later, as that term approaches a value of
one, the.prbgression in cumulative production becomes nearly
linear, and fhe slope begins gently to turn over. It is here
that thehslope is steepest, i.e.,Athe rate of production is
greatest. As the resource becomes dcpleted, fhe exponential,

term approaches zero and Qe~approaches Qp-

The exact shape of the curve is governed by the values
of a and b. But in this form, the curve is nearly symmetric
around the point of peak production and so is its derivative,
the annual production:

-bt

“bty2 aere-bt/('l + ae Pty

-bt
dQe/dt = abQ e /(1 + ae
One can, however, introduce a parameter s, for skew, to distort
the shape of the curves without changing their general properties:
s+“l. R

bt, 5 =ht
¢

Qe = Qm'/(l + ae )7, . de/dt = sawaefbt/(l a )
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Figure A-2. The effect of skew on a .Hubbert
curve . for fixed Q~. .
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From a given Qm and historical data on Qe’ constants a and b can
again be determined, by means of linear regression, for any given
s. However, a and b so determined will be different for different
values of s. . ”

Figure A-2 shows the effect of skew on the annual production
rate. Each curve represents the rate for a given skew and its
corresponding a and b, that is, not only skew but a}so a and b .
vary from curve to curve. An exponent of unity produces the most .
‘nearly symmetric curve; exponénts < 1 tend to sharpen the peak
while diminishing rates of future production; and exponents > 1 _
tend to smooth the cQLve'b peak while increasing fnture: production.

The central argument against the logistic curve approach is
that it is essentially a physically based model (its most‘importanﬁ
parameter being the physical quantity Qm) that does not deal
explicitly with the economics of the resource. Proponents of the
method argue that this subsumption constitutes a reasonable and
accurate treatment of the eponomics; opéonents argue that the
economics should be included more explicitly in any model. Indeed,
active debate continues regarding the validity of Hubbert'é .
analysis (although most .of the controversy addresses the use of
logistic curves as predictors of Q; rather than as projectofs
from an assumed,.Q@).29 It is not the intention here to enter the
‘debate,-bﬁf some justification for the use of logistic curves in
this report is in order. |
| From a historical perspective, one can safely arguc that at
+ ; -» gnd t = + © the annual consumption of a resource is zero:
all consumption has occurred in between. Thus the annual produc-
tion curve must be fixed at zero at phe.ihfinities. Furthermorc,
the total amount consumed, i.e., the integral over time of annual
consumption, must approximate the amount of the resource in the

ground (or, more precisely, the amount that was considered to be
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ecdbnomically removable from the ground).

From this point of view, one can imagine the annual production
curve as a draftsman's spline clamped to a table-top at both ends
and allowead to bulge up'in the middle. The bulge represents Q_
thé'area under the annual production curvé.' With its ends clamped,
the spline can be made to assume any desired shape without
changing the area of the bulge. A Hubbert curve can‘be thought of
as a convenient mathematical representation of such a spline; and
this particular mathematical form Was chosen because it provided
the best fit to the historical data of all the curves Hubbert
considered. ‘ ' | |

The_central advantage of the Hubbert curve (aside from
simplicity) is that it predicts the total amount of a resource;
.Despite the debate, the total resource base is what must be |,
considered in carrying out projections. As Figure 8 showed,
the logistic curves serve as a handy visual quide to what overall
production rate is ‘allowed and make it easy to tell‘what value of
Q_ is implied by the curve of a particular projection. Production
rate curves with nonunity skew also retain this feature, permitting
easy assessment of thg future effect of an accélerated near-term |
rate. and, coaversely, 6f the long-term effect of a curréntly

‘reduced rate.

Overview of Published Projections

The projections in Figure 8 are a mixed lot,. obtained by
both econometric and more physically based methods. Of the
4MacAvoy—Pindyck snd HuGSOn—Jorgenson projections which are
econometric, the former appear to be unjustifiably sanguine
and the latter, in compérisoﬂ with the Hubbert curves, is

difficull to believe at the year 2000.
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"Other projections, specifically those of the FEA's Project
Independence (PI),30 the FPC's National Gas Survey (NGS),?’.l and
the National Petroleum Council (NPC),32 are primarily physically
based models. Unlike the Hubbert analyéis ‘(which might be
~described as a simplified or nondetailed physical analysis),
these projections model physical variables in a comparatively
detailed way. They do not, however, use price of cost variables
~in ‘thé formulation of the production projection. Rather, price
calculations (in the PI and NPC cases) become afterthoﬁghts, con=
struclted on the basis of assumptions about production costs and
rates of'return orn iuvestmehts; and are intended only to indicate
the level of economic activity im@lied by the physical reéults
calculated. | ‘

' The most importanflof.the physical inputs are the projected
drilling rates (numﬁers of feet drilled per year) and the finding
rates (amounts of gas reserves added per foot drilled). (Sée
‘Table A-1l.) The general épproach is to;construét a‘projection
for drilling-éctivity, to calculate valuesifor finding rates from
either historic data or geological -information, add then to |
formulate yearly production on the basis of yearly additions to
regprves;

14,31,33 method the country is disaggregated into

Tn the NGS
geological regions kstandard NPC regions). Gas sources are then
classified according to "vintage" (year éf discovery), and a
"national availability curve" (a functional relation between annual
prodnctive capability and the depletion state of the gas source,
drawn from'industry—supplied deliverability data) is used to compule
‘anhual production.b _ '

The NPC32 methodology is similar: it postulates scenariosAfQL
drilling and.finding ratés (by geographical region) and uses a
schedale of'factors to relatevyeafly reserve additions in cach region
‘of production rates. Once the production scenarios have been

established, the average gas price is calulated which would provide
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Table A-1

: - o 30
GAS DRILLING ESCALATION FACTORS' AND PROJECTED GAS WELI FOOTAGE

"Percent annual increase Gas well footage*;LLO6ft)
Year BAU . Accelerated BAU " Accelerated .
1974 0.0 0.0 59.7 59,7
1975 5.0 8.3 62.6 . 64.6
1976 5.5 15.4 66.1 74.6
1977 6.0 13.3 70.1 84.5
1978 6.5 11.8 74.6 94.5
1979 7.0 5.3 79.8 99.5
1980 7.5 5.0 85.8 - 104.4
1981 8.0 4.8 92.7 ©109.4
1982 8.5 4.5 100.6 T 114.4
1983 9.0 4.3 110.6- 119.3
1984 7.0 4.2 ©117.3 . +124.3
1985 5.0 4.0 123.2 . 129.3
1986 3.0 3.9 126.9 134.3
1987 1.0 3.7 128.1 -139.3
1988 0.0 3.6

128.1  144.3

* Includes allocated dry hole footage.

a given rate of return on the total investment needed to achieve
the various production levels.

34,35 odel deals

The Institute of Gas Technology (IGT)
explicitly with annual production, Eumulative productinn, and
cumulalive diséoveries as variables; it relates these,zin two
equations like Hubbert's equation, to several empirically
(historically) fitted parameters. The IGT cases in Figure 8
Were calculated by a "fixed static life-index" method, in which

annual production valucs Were regulated in such a way that, for

any year, the proven réserves divided by the annual production
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never -exceeded a given value, in this case, eight. The reserves-to-
production (R/P) ratio, also called the static life-index, gives
the number of years proved reserves would last at a given rate
of production. .It is often desirable to keep the R/P ratio at a
minimum as’'a way of acknowledging that production has physical
limitations (notably a decrease in reserv01r pressure) as the
worklng'resource base’ becomes»depleted. This set of IGT progectlons‘
also involved an "economic incentive factor,” defined as the
ratio of the weighted average wellhead prlce of o0il and gas
divided by the square of the average well cost. This factor was
histouriecally detnrmlned and 1nserted into the equationé in an
appropriate way, making the model vaguely econometric. The 1GT
curves in Flgure 8 assume a Qmof 1447 Tcf.

The Project Independence3o projections were made by the NpC
- method. The FEA Natural Gas Taék Force did, however, modify the
‘economic aspect of the NPC algorithm, inserting a system to
calculate "minimum acceptible prices" by using a discounted
cash flow technique. The net effect is similar to the economics

of the NPC report.

Discriminations Among the Projections

As Figﬁre 8 demonstrates, the set ot projections considered
offers a predicfive range comparable in scope to that of the
Delphic Oracle. Clearly, one must distinguish among them. The
case against the econometric forcasts has already bheen aiscussed{
The IGT projections might also be eliminated because their wide
range limits their 0peratiohal usefulness, and, more signigicantly,
the curves are manifestly unable to follow-the trend presented by the
1972 tﬁrough 1975 data, even though fhey were obtéiued from a
"report dated 1974. Of the remaining projections, the mosf recent

are from Project Independence, which was completed between April
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-and October;, 1974. The NPC projections use data through 1971,
whereaé Project Independence had the benefit of 1973 data.

The NPC and NGS curves are reasonably congruent both in
trend and in spread of possibilities. Project Independence,
in contrast to the general trend of the forecasters, shows a
continuation of the present downwérd movement. for the next few
years followed by an upswing. If 1975 gas production continues
at the rate implied by first-quarter figures,~pr§duction this
year will be 10% less than last year, almost exactly the predic-
tion df the PI curves. Furthermore, the gqualitative behavior of the
"PI projections is reasonable if one admits the validity of the
view expréssed by FPC and industry that the present slump is due
to government price contréls, which keep the market value of gas
artifically below that of alternative fuels. According to this -
view, if prices were raised and/or controis were lifted, the
.industry would respond with increased drilling and eventually
increased«pro&uction. ‘ '

The national'average wellhead price of natural gas is now .
51¢ per thousand cubic feet,36 almost twice the 27¢ in force until
1973, and an ihcrease'oVer the 42¢ level set in early 1974.37
At present, several natural gas bills-are before Congress; their
terms fange from complete (though "phased") decontrol to restric-
tion of gas prices to the equivalent price of 0il (51¢ corresponds
‘to about $3 per barrel).8 The prospects for increasedgincentiveé
are fhus good. |

Another argument in support of the possibility of a production
uéswing is the Hubbert curve: continuation of the present trend.
obviously would imply an ultimate cumulative prbduction far below
even the most conservative estimate of Q- (This means that the
resource base obtainable with present economics in force is less

than that predicted by the logistic curves, which are computed
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from historic,production 1eveis representative of a more favorable
past economic climate, i.e., a return to those putatively more.
favorable conditions could result in more 9as.)

Since the PI projections are (1) recent, (2)‘accufately
predictive of 1975 behavibr, and (3) qualitatively reasonable,
they are useful base-case and'uppef limit projeétions for 1985.
These projections are summarized in Table A-2 for the lower 48
states by NPC regions; they correspond to a $2/Mcf price. Since
the present sloﬁe'of the production rate curve is, nevertheless, .
drastically negative, it would éeem sensible to  include the
possibility that. this trend will not change completely and
therefore to consider a more conservative lower limit. ‘This is
illustrated in Figure 10. The two lower.scenafios for vyearly
reserve additions correspond to NGS cases I and II. The avecrage
of yearly additions since 1968 1s 9.5 Tcf; since 1960. it is 14.7,
Because there do seem to be potential increases in incentives for
drilling {(as well as preliminafy indications that drilling has in fact
increased),38 Case II, a return to the 1960-73 average, seems a reason-
able lower limit. Furthermore, Figure 8 indicates that in 1985 NGS

Case II closely approaches the analogous NPC brediction.

Extending the 1985 Projections

The Hubbert analys%s can be used to .extend these 1985 projec—
tions to 2000 by including as data not only actual historic figures
but also the various prujections. This allows the Hubbert curve,
obtained by means of lgastfsquares fit, to approximate the trend-
implied by the projection. Next, the skew parameter is adjustea
to force the curve to pass through~the.l985 value of the projection
in question, This gives an indication of the effect at 2000, for a

given resource base, of near-term production acecording to the 1985
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TABLE A-2
PROJECT INDEPENDENCE SUMMARY OF MARKETED NATURAL GAS PRODUCTION, *
LOWER 48 STATES (Tcf)

Business As Usual

Non-Associated . Associated-Dissclved Total
Region 1974- 1977 1980 1985 1988 1974 1977 1980 1985 1988 1974 1977 1980 . 1985 1988
2 .216 .202 .184 .208 .221 .163 .138 .126 .119 ',102 .379 .340 . 310 .327 .323
2A .028 .025 .045 .113 .155 .013 .020 .054 .137 .10 .041 .045 .099 .250 . 345
3 .592 .612 .586 .578 ° .609 041 .040°  .039 - .041 .043 .633  .652 .625 .619 .652
4 .353 ".394 .41z .503 .574 .162 .146 .143 .150 .153 .515 .540 .555 .653 .727
5 1.972 1.687 1.80% 2.118 2.284 1.014 .B811 .667 .485 .352 2.986 2.498 . 2.474 2.603. 2.636
6 6.544° 6.080 5.60¢% 5.158 4.912 1.198 1.004 .935 1.058 1.178 7.742 ~ 7.084 6.540 6.216 6.090
6A 3.377 3.531 4.244- 5.630- 5.966 .521 .513 - .567 .703 .756 3.598 4.044 4.811 6.333 6.722
7 3.070° 2.880 2.544° 2.333 2.320- - .513°  .420 .329 .188 .095 3.583 3.300 2.873 2.521 2.415
8s&9 .023 .034 .035 .035 .035 - - - - - .023 .034 .035 .035 .035
10 ~ .375 .479 .562 .683 .742 .024 .023, .025 .032 .036 .399 .502 .587 .715 .778
11 - -- - .001 .004 _ .005 .001 .001 .002 -.007 .011 .001 - .001 .003 .011 .016
11A - -= -— . .020. .213 - - -- ._.,009 .023 - --- -= - ..029 . 236

Total 16.550 15.324 16.02517.383 18.036 3.650 3.116 2.887 '2.929 2.939 20.200. 19.040 ,18:912 20.312 20.975

. Accelerated Devélopmen{

Non-Associated Associated Dissolved ’ Total

Region 1974 1977 1980 1985 1988 1974 1977 1980 1985 1988 1974 1977 1980 1985 1988
2 .216 .203 .195 .225 .238  .163 .138 .126 .119 .01 U379 . 341 .321 .. 344 .339
2A .028 .031 .091 .251 .345 .013 .033 .114 .296 .404 .041 .064 .205 .547 .749
.3 .592 .615 . .608 .614 . 640 .041 .040 .039 - .040 .043 .633 ° ,.655 .647 °~  .654 ,. 683
4 .353 .398 .437 .540 .600 .162 .146 .142 .149 .152 .515 - .S544 .579 ..689° .752
5 1.972 1.704. 1.931 2.261 2.356 1.014 .810 .666 .484 .351 2.986 2.514 2.597 2.745 2.707
6 6.544 6.116  5.856 5.449° 5.066 1.198 1.001 .930 1.052 1.172 7.742 7.117 6.786 - 6.501" 6.238°
6A 3.377 '3.560 4.635 6.388 6.717 .521 .561 .653 .811 .858 3.898 4.121 5.288 7.199 7.575
7 3.079 2.394 2,642 2.464 2.413 .513 .418 .328 .186 .094 3.583 3.312 2,970 2.650 2,507
8&9 .023° .034 .037 .038 .038 - -- - - -- .023 .034 .037 .038 ©.038
10 .375 .486 .607 .739 .781 ".024 .023 °  .025 .032 .036 .399 .509 .632 .771 .817
11 - - 1001 .004 .006 .001 - .00l .002 .007 ..0l11 .001 .001 .003 .011 .017
11A == - - .168 . 509 - -- - 2121 . 173 - -= -- .289 .682

Total 16.550 16.041 17.040 19.141 19.709 3.650 3.171 3.025 3.297 3.395 20.200 19.212 20.065 ‘52.438 23.104

*Represents all gas produced excluding gas used for reservoir.pressure maintenance and gas used for field use. Non-associated
gas production has been reduczd approximately 6 percent and associated-dissolved gas producticn has been reduced approximately
13 percent to reflect the his:orical rate of gas lease use, fuel use and losses.



scenarios. Figures A-3 and A-4 illustrate this procedﬁre for the
PI BAU and ACC cases.

For best results, producfion in the lower 48 states should
be éonéidéred'éeparately from Alaskan production. The lower 48
states are not an optimum system for Hubbert analysis, since it
is necessafy to include the unknown offshore domains of the East
‘and West . Coasts, but this system is still preferable -to one
including Alaska, where the uncertainties are inheréntly even
greater. X

Projections are avilable for Alaska sepafately, as are
resource estimates. Here again the projections are uséd as
data points (in the PI projections shown in Table A-3, only the
1974 figures are actual), and, for different Alaskan values of
Q.. the skew parameter is adjusted. For- Alaska, however, the
skew adjustment optimizes qualitative fit to the 1975-1985
projections, and it also produces an approximate minimum in
mean and root-mean-square fitfing error. Figures A-5 and A-6
show some typical results.

For the lower 48 states, the data used were values of net
production, which is defined as all the gas removed [rum Lthe
ground minus the gas reinjected té maintain reservopir pressure.
fhis differs from marketed production by the amount of gas lost
in transmission or for other reasons.q The net’figure is preferable,
since the ultimate resource base is independent of Qhether the
gas withdrawn is used or lost. Values of marketed pfoduction
predicted from the Hubbert curves have been reduced from net
values by 6.5%, a weighted average of historic loss figures for
both oil-associated and non-dssuciated gac. Given the gncertainties
in Alaskan prediction, the distinction between net and Marketed

seems superfluous and was not made.
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Table A-3

PROJECTED MARKETED GAS PRODUCTION SUMMARY, ALASKASC (Bcf)
Year -« BAU* . _ . . . .. Acck

) ' JNon;associatea
1974 - 11 S © 115
1977 - ‘ . l40 . o 260
1980 " 7380 ' 745
.1985 - 1 915 - - ... ... _.1675
1988 . 1255 | 2280 -

Associated-Dissolved** -

1974 - o : "1 o 7 15
1977 g : S ¢ A o - 19
1980 ‘ 700 _ 780
1985 . © 1410 - -+ 41770
1988 ' 1445 : . , 2444
1974 - . 130 ’ 130
1977 ° : : 157 : T 279
1980 . ‘ 1080 1525
1985 ‘ , 2325 T 3445

1988 - . . e 2700 T . 4724

* High cases only.
** Includes associated-dissolved gas production projections for
South Alaska made by the 0il Task Force.

Table A-4

SUMMARY OF PROJECTIONS FOR HIGH (ACC) AND MEDIUM (BAU) CASES (Tcf)
(Projection for low case (NGS case II) not shown) '

BAU ‘ ACC

o 1985 ¢ 2000 2010° 1985 2000 2010
'U.S. Marketed Production Lower 48 States
1050 . 20.3 . 8.4~ 3.4 22.4 - 7.5 2.1
1158 20.3 11.5 6.1  22.4 11.4 . 5.0
1280° 20.3 13.7 fo8.7 '22.4 © 14.3 -R.72
Alaska Marketed Production
. 76.6 . 2.3 2.3 0.9 3.4 1.3 0.2
123.6 2.3 3.8 2.3 3.4 3.9 1.4
179.6 2.3 5.1 3.9 3.4 5.9 3.1
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The Resource Base

Since this'type of analysis is sensitive to the value of
Qa, care should be exercised in selecting an ultimate resource
figure. Much has been published about the wildly -conflicting
extiﬁates df.Qw in circulation during recent years.39'40 The
controversy atose from the disparity between high (~2000 Tcf)
estimates, typified by the 1972 .U.S. Geological Survey (USGS)
estimate,41 and low (~ 1000 ch) estimates, such as that of
Hubbert;21 Some repetitive studies have cast doubt on all
current- methods of resource estimation.42

In response to the accusation that its estimates were high,40
the USGS launched a massive reestimation of U.S. 0il and gas re-
sources. fhe results,15 publisheé in April 1975, are considefably
lower than the 1972 estimates. 'They were obtained by a probabi—
listic approach that sets probability limits on all quantities
estimated and is thus not subject to most of the criticisms
leveled at current estimdtion methods. The lowered estimates
seem to have quellédvthe controversy considerably and have
satisfied even so vocal a critic as Hubbert.43’44 o

For the lower 48 states, then, it is fairly safe to take
the USGS lower estimatc of L1158 Tcf for Qw(the so—naLied 95%
certainty.estimate) as a middle case; 1his iz hracketad hy the
medlan USGS estimate of 1280 Tcf and Hubbert's own estimafe21 of
1050 Tcf to prov1de a useful, if somewhat conservative, rangé.
For Alaska, with its uncertainties, the USGS high, medium,.and low
figures of 179.6, 123.6, and 76.6 Tcf are as'good as any available.

Table A-4 shows a typical projection obtained on this basis,
and the options are shown yraphically in Figures A-7 and A-8.
Navigating middle courses through this kind of network diagram

seems - a reasonable method of establishing working figures for

low, medium, and high scenarios of gas supply. AVéraginq the middle
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estimates for each Q°° (1050( 1158, and 1280 Tcf) produces, at
the year 2000, estimates of-11.8/ 15.3, and 17.9 Tcf production;
any attempt to squeeze higher accuraéy from this method. is

numerical foolishness. The final results are shown in Table A-5..

Table A—S

SUMMARY OF Q PROJECTIONS (Tcf) CLUSTER

Lo . - Medium ) ' High
1972 (actual)  22.8 . . S 22.8 7 22.8
1985 - 17.6% - 22.6 25.8
2000 . 11.8 .- ' 15.3 17.9

. * FPC case II for lower 48 states.
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Figure A-8. Typical optiqn diagram for year
2000 projections of marketed production.
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APPENDIX B
SOME CAUSES OF NATURAI, GAS CURTAILMENT IN THE INTERSTATE MARKET
by T. H. McCoy

The curtailment of natural‘gas in the interstate market has
progressively worsened in the past few years. Since supply contracts
between producers and interstate pipelines'are subject . to approval
by the Federal Power Comm1581on (FPC) and are based on proven reserves
rather than future discoveries of natural gas, it is by no means
clear why producers should be unable to meet their contractual
obligation and hence curtail their supply to'interstate pipelines.

An attempt is made here to answer this gquestion partlally by c1t1ng‘
'

a few spec1f1c examples.

1. Reserves Dedicated to Contract Less Than Expected

Normally, a contract between a producer and a transmission
company specifies the particular field from which %as will be
supplied and the amount of gas reserve available. Problems seme—‘
times occur when the amount of reserve.provee to be less than
expected and, worse still, in some cases gas~is expected fo be
supplied only from a general area and no specific reserves are
dedicated. 1In either case, producers eventually beeome unable
.to meet the demand required by the contracts. '

| A good example of the latter situation is a certain contract
between Gulf 0il Corporation and Texas Eastern Transmission
Corpbration45 caliing Eor delivefies of 500 million cubic feet (MMcf)
per aay. Since Texas Eastern received a daily average of only 398
MMcf in 1974 and 373 MMcf during the first six months of 1975, it has
had to curtail its supply to distributors in 15 states from Texas to
New York. 1In 1963, the‘FPC authorized Gulf 0il tov sell 4.4 Tcf of gas
to Texas Eaetern over 26 years. No specific reserves were dedicated,

although most of the gas was expected to come from the West Delta
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Block in sputhern Louisiana. Gulf Oil estimated reserves in that:
field at about 2.7 Tcf and said it had additional .gas available to
fulfill the contract.. In 1971, when Gulf 0il determined .that the
"West Delta Block reserves Were_less than expected,. it sought to
amend the contract but was denied by:the FPC.  Late in 1975, the
FPC ordered Gulf Oil to present evidence on what had been done to
meet the delivery obligations under its contract, to present, evi-
dence ‘on all new intrastate sales and emergency interstate sales
begun by it under contraéts on or after January 1, 1973, and to
explain why the gas'froﬁ.eaCh such sale was not dedicated to the

perfofmancé of its contract with Texas Easten.

\

2; Failuré to Develop Reservés , ‘ '

In order to maintain or increase the deliverability from a
gas field with known reserves, it is necessary to drill additionai
wells. Producers sometimes fail to do so for a variety of reasons,
the majbr Qné'being'eCOnoﬁics.46 The failure to develop reserves
occurs in both onshore and offshore areas. For.example, the FPC
recently charged47 that Mobil 0il Corporation, which operates
several fields in the offshore Louisiana area, apparently has not
been maintaihing production by arilling a sufficient number of
additional wellc., AIﬁ the meanfime, two interstate pipelinés
(Continental 0il and Newmont 0il) supplied hy Mokil' Q0il have
requested explanations for the decreases in gas production.

The situation becomes more complicated.when two or more
producers operate.a field jointly{ as they cagnot always agree
on the need for driliing new wello., This also contributes to
the lack of deVelopment of.exiSting fields and the decrease of
gés production. .The portion of the Bastian Bay field oPgratgd

by Getty 0Oil Company and Tenneco 0il Company is an example.

It started producing in 1962, and annual pfoauction reached its
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peak of about: 160- Bcf in 1968, but by 1974 it fell to 64 Bef.

As a»coﬂsequénce; United Gas Pipe Line and Tennessee Gas Pipeline,
which are supplied by Getty 0Oil and Tenneco.0il respectively, .

are faced with curtailment problems.

Garden City,; another large gas field in southern Louisiana,
which is operated jointly by Exxon Corporation and Quintana
Petroleum Corporation, seems to have similar problems.49 This
field has been producing for > 20'years but still has at least
670 Bcf of gas reserves. Considering that the producing life of
most gas fields is. between 15 and 25 years and that Columbia Gas
Transmiséion,Corporation received only 38.5 Bcf rather”than the
anticipated 50 Bcf in 1974, it seems likely that the Garden City

field has not been properly developed.
3. Failure to Maintain Output From Producing Wells

A number of factors could affect the performance of producing
wells. DecreasedAgaé pressure, meghanical'difficulties, repair
work, and natural disasters are a few examples.

. The pressure of a reservoir decreasés as gas is produced,
eventually. going so lqw that compression is necessary to with-
draw the remaining gas and feed it into a pipeline at a given ‘
pressure. Since interstate pipelines are usually operatéd at a
higher pressure than some small local pipelines, compreésion is
even ﬁore importanf to those reserves dedicated to the interstate
markét. The_insta]lation ofF compléssiOn tacilities is often
specified in sales contracts between producersland'pipelines.
However, in. some cases, either party can install such facilities
but neither is obligated to do’éo under the contract. Rather
than installing compressors, sometimes the part;es.involved '
choose to terminate their contract before it expires. and thé
remaining low pressure gas is sold by the: producer on the lpcal

" market while the pipeline faces a shortage of gas supply.
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In recent years a nuﬁber of procedures and pipeline companies
have‘been ordered by the FPC to.show cause why they did not violate
the Natural Gas Act by abandéning sales, Services, and facilities
in such a fashion and without prior FPC authorization. Among
them are a Texas producer, Bright and Schiff, and its gas pipeline .
purchaser, Soﬁth Texas Natural Gas Gathering Company.50 The
latter resells the gas to Transcontinental Gas Pipe Line Corpor-
ation (Transco), which probably faced a greater shortage of gas
during the winter of 1975-76 thaﬁ any other major interstate
'pipeline. The gas+well‘involvcd in this case is Reynolds Number.
One in Whitted Field, Texas,

Florida Gas Transmission Company and its two produceré, Skelley
0il Company and Petroleum Management, inc. (PMI), were also ordered
by the FPC to show cause.>' 1In 1956 the gas from the Arkansas
Pass Field in Texas was dedicated to Florida Gas under a 20-year
contract, and the two producers stopped deliveries in December
11972 and January 1973 without FPC approval. ' Since then, PMI- has
been selling the low pressure gas to the Lo-Vaca Gathering Company,
a local pipeline, on a day to day basis.

In both cases the pipeline companies were made respondents

. o . : 50,
in the proceeding, because the FPC considers >l

the piﬁelines

to be integral parts of interstate gas sales and therefore to

have responsibilities under the Natural Gas Act to pursue all

availéble'administrative and judicial remedies with respect to

the producers' failure to meet their delivery obligations under

the contracts authorized by the FPC. | _- |
_Another cause of declining gaé.production_cah be the unexpécted,

uncontrollable encroachment of water into the wells, to thc point

that further production becomes uneconomicai. This kind of

mechanical difficulty is fairly common in southern Louisiana.

In. offchore areas, wells could deteriorate because of corrosion.
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: .. - ) 49 . ‘ .
Natural disasters, such as hurricanes,.” also incapacitate. gas

4
wells. The extensive damage 7533

done by Hurricane Carmen in the
summer of 1974 forced the shutdown of severai large wells owned by
Cities Service 0il Company, Tenneco Oil Company, and Continental
0il Company, the first of which éupplies Transco and the other two -
supply the Tennessee Gas Pipeline Company. The repair work lasted
well into the following winter and caused a majbf increase of

curtailments by Transco (an additional 15 Bcf) and Tennessee Gas

(13% instead of the projected 6%).

In order to minimize waste and to protect.the individual
owners of wells that share a single reservoir, varioﬁs states have
rules limiting the rate of production. At times of peak demand, |
gas wells are usually permitted to produce more than the allowable
amouht, say 25%, of the well's potential produétive capacity, and
the overproduction is then balanced‘during.warm'seasons when .demand
is low. However, in some céses47‘regulatory agehcies have ordered
wells shut down during the winter to compensate for overproduction
and thus caused unnecessary shortage and hardship. Another reason
for shutdown is repair work on éas wells. . Although unavbidéble,
major repairs and maintenance should be scheduled during seasons
of low demaﬁd. Unfortunately‘the ideal does not alWays take place
and unnecessary curtailmeqt during.the winter heating season can

5
occur.

¥

4, Divérsion of Gas From Interstate to Intrastate Markets

Diversion could take various forms. Selling low pressure gas
on the local marke£ rather than installing compression fagilitiés
is one form. Selliﬁg Federal offshore gas to intrastate pipe- '
" line is another. Acéording to the FPC, for exahple,54 the Tennecod
0il cumpany has, for the last few years, diverted > 2 Bcf/year-of

offshore gac from Lhe Tenneséee Gas Pipeline Company to Creole Gas



Pipeline Company, an intrastate Louisiana pipeline. In the meantime,

the customers of Tennessee Gas were faced with curtailment.

5. Conculsion

The above limited effort to .probe the causes of curtailment
of natural gas on the interstate market is by no means conclusive

or exhaustive._,Two'further factors are worth pointing out.

a. Even though producers are under contractual obligations
to deliver certain amounts of natural gas to interstate pipeline
compahies, thc latter seem to be reluctant to take action against
the producers wheu they are not meeting their obligations. Instead;
the pipeline compahies either simply pass the deficiency on to their
customers by curtailﬁent or make emergency;purchases of natﬁral gas,
SNG, or LNG at considerably higher prices and pass the price differ-
ential on to'theit customers. In'‘either case, it is the customers
whousqfﬁer.' It is not clear Why‘the pipelines rarely pursue
administrative or judic;al remedies with'respect to the producers'
failure to carry out the réquifement of the contracts authorized by
the FPC. SpeculationS.regarding their reasbns for inaction cover
a wide range, from sheer incompetence to the chumminéss often found
within any one industry, and to deliberate efforts toward making
largear profits; Both the FPC and the Congress havg conducted some

47,55

‘investigations in this area, altﬁough it is hard to tell
whether there is truth in any of these allegations. Howevér, one
does wonder whether’é.céntraCt'means very much whép-bbth.tﬁe pipe-
line and the producer are subsidiaries of the same holding company,¥*
.and wheﬁher~one subsidiary could reasonably bLe expcoted tn take the

other to court.

*For examplé; the producer Tenneco Oil Company and the interstate
pipeline Tennessee Gas Pipeline Company, involved in some of the
cases discussed above, are both owned by Tenneco, Inc.
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Unfortunately, the FPC apparently has not carried out its
full responsibility in this regard either.56 For example, even
though the volume reduirement is essential for maintaining
deliverability, some contracts certified by the FPC have no
specification of volume requirement. This came to light during
a Congressional hearing in 1975, when tﬁe then FPC Chairman
John Nassikas admitted that the FPC had no idea of the number of

such contracts or of how long- this practice has been going on.,

b. As a result of the gas supply and'demaﬁd situation, the
FPC in Octbber 1975 issued a policy statement57 reiterating its
authority and intention to enforce gas deliverability as required
by the Natural Gas Act. The statement "directs that future
certificates issued by the FPC will be specifically conditioned
to require companies to report to the FPC within .30 days of the
~initial reserve determination or any subsequent redetermination.
éertificates will also be conditioned to. require that if the com-
pany has not secured an appropriate certificate amendment and A
there are c1rcumstances resulting in delivery of a lesser quan-
tity ot'gas than any certified delivery obligation, the company
shall file, for each contract year quarter, a verified report
setting out the c1rcumstances of the lesser deliveries and
the corrective actions pr0posed to be undertaken to meet any
experienced dellvery-def1c1ency. These verified reports are due
within 10 calendar days after expiration of each contraht year
gudrter." It further states that the FPC w1ll “on its own
motion, undertake appropriate enforcement proceedings, either
within its own jurisdiction or the Coarts, to ensure complianee
with gas delivery or production requirements under certificates

it issues."
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.

Such a policy statement, by itself, will not solve any
pfoblem. However, it does point out the'direction in which
the FPC will try to improve the gas shortage'éituation in

the short térm. :And, as thé‘curtailment of gas Supply‘woréens,

it will also help to give the society some idea of where

the responsibilities’ lie.
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THE BROOKHAVEN NATIONAL LABORATORY
REGIONAL ENERGY STUDIES PROGRAM

The Brookhaven National Laboratory Regional Energy Studies Program
is part of a national effort supported by the U.S. Energy Research and
Development Administration (ERDA) to create an energy assessment
capability which is sensitive to regional conditions, perceptions, and
impacts. Within ERDA, this program is supported by the Division of
Biomedical and Environmental Research and includes, in addition to
a concern for health and environmental impacts of energy systems,
analysis of the complex trade-offs between economics, environmental
quality, technical considerations, national security, social impacts,
and institutional questions. The Brookhaven Program focuses on the
Northeast, including the New England states, New York, Pennsylvania,
New Jersey, Maryland, Delaware, and the District of Columbia. The
content of the program is determined through an identification of the
major energy planning issues of the region and in consultation with
state and regional agencies. A major component of the program in
1976 is the Northeast Energy Perspectives Study which examines the
implications of alternative energy supply-demand possibilities for
the region.





