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Foreword

This assessment responds to a request by the Senate Committee on Finance
for an evaluation of the economic and energy implications of any future lique-
fied natural gas (LNG) imports. This part of OTA’s continuing examination of
Alternative Energy Futures complements and expands upon an earlier OTA
report, Transportation of Liquefied Natural Gas.

Highlights of the study include a discussion of worldwide availability
natural gas for U. S. import as LNG, in the context of projected U.S. gas demand,
alternative North American oil and gas resources, and the security of foreign
supplies. The report also contains sections on LNG project structure, cost, and
financing with observations about balance-of-payment impacts and public ex-
posure to financial risk. Finally, an analysis of the behavior of gas markets in
determining who receives additional supplies by virtue of LNG projects, and
who pays for them, illustrates some of the practical effects of the Natural Gas
Policy Act of 1978.

We are indebted to the members of the advisory panel and to numerous
other individuals and institutions for suggestions, information, and critique.
Also, the contribution of several contractors, who performed background re-

search, is gratefully acknowledged.
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Overview

Further projects to import liquefied natural gas (LNG) from overseas
could be desirable as elements of a strategy to meet future U.S. energy de-
mand, despite current disfavor of such projects by the Department of Energy.
Specific proposals should be evaluated on their individual merits in the light
of the following findings.

. LNG imports could expand from the currently approved level of 0.8 tril-
lion cubic feet per year (Tcflyr) to between 1.3 and 1.8 Tcf/yr by the mid-
dle of the next decade. This amount, less than one-tenth of present do-
mestic gas production, is limited by political instability in Iran, ab-
sence of any economic advantage in exporting gas for some other Mid-
dle Eastern oil producers, shorter transportation distances to compet-
ing European and Japanese markets, and restrictions on trade with the
Soviet Union. The most likely sources of U.S. imports, other than by
pipeline, include Nigeria, Indonesia, Australia, Malaysia, Trinidad, Co-
lombia, and Chile.

. Not all potential LNG exporters are major oil producers or members of
OPEC, so curtailments of foreign gas supplies are less likely to coin-
cide with those of oil than they would be otherwise. Also, LNG export=
ing nations generally have greater financial incentives than oil pro=
ducers do to maintain uninterrupted shipments, because of the dif-
ficulty in finding alternative purchasers with appropriate terminal facil-
ities, and the large amount of debt incurred for liquefaction facilities
that must be paid by the exporter from project revenues. To the extent
that Maritime Administration and Export-Import Bank programs pro-
mote involvement of U.S. owners and creditors in LNG ships and facil-
ities, the exporter’s stake in uninterrupted revenues diminishes. In the
event of an interruption, the resulting shortfall could be managed to
minimize adverse impacts through the present priority curtailment
system and by sales and exchanges among gas wholesalers.

. Over the next decade, domestic gas production will probably satisfy
essential requirements, but neither domestic sources nor pipeline im-
ports from Canada and Mexico are likely to meet additional marginal
demand except at costs equal to or greater than that of LNG. Delivered
gas from LNG is likely to cost approximately the same as competing
fuels; less than synthetic fuels and distillates from foreign crude oil,
and more than currently regulated domestic natural gas. Consumers
also assume part of the financial risks associated with an LNG project
by paying gas prices regulated to allow investors to recover portions
of their initial costs, regardless of the project’s subsequent commer-
cial success or failure.

. Although the disposition of added supplies in gas markets is complex
and will vary greatly from one case to another, gas made available as a
result of LNG imports will generally be used at least partly, and pos-
sibly entirely, in manufacturing and electric-generating applications.
Also, under the Natural Gas Policy Act of 1978, the cost of added sup=
plies will not necessarily be borne by the customers receiving them.
Of the types of consumers likely to obtain more gas from LNG proj-

Xl



ects, industrial customers will probably pay a price close to that of
alternative fuels and of the LNG itself, and electric utilities and pur-
chasers of electricity will receive a subsidy in the form of “exempt”
prices under the Act. Although households and commercial establish=
ments would probably receive little additional gas, at least initially, the
price levels in these sectors will rise or fall in response to the higher
cost of LNG and to any savings that may result from improved utiliza-
tion of transmission and distribution capacity.

. Importing LNG entails a significant outflow of dollars from the United
States compared to domestic alternatives, but its direct impact on the
balance of payments is less severe than that of purchasing equivalent
amounts of foreign oil. Furthermore, the effect of being able to choose
the lowest cost alternative from among LNG, foreign oil, and domestic
production and conservation may outweigh the influence of direct
payments associated with any specific trade by improving the com-
petitive position of U.S. industry generally.

xii
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1.
summary

Introduction

This assessment addresses whether or not
additional liquefied natural gas (LNG) imports
should be encouraged or restricted in the con-
text of future national energy requirements and
supply alternatives. In the past, public debate
on this question has focused on both the safety
and economics of LNG from overseas as a fuel
resource.

On one side of the issues, proponents of in-
creased imports point to:

+ declining domestic oil and gas production,

* proven LNG technology,

* lower costs compared to gas from Alaska
or synthetic fuels,

* opportunities to diversify sources of for-
eign hydrocarbons,

+ less severe impacts than oil imports on the
balance of payments,

* environmental advantages of gas, and

* savings from any improvement in utiliza-
tion of present gas transmission and distri-
bution infrastructure.

opponents draw attention to:

* the high cost of LNG compared to regulated
domestic gas,

+ the potential of conservation to diminish
the demand for additional fuels,

+ the fact that LNG involves flows of dollars
out of the United States,

+ the concern over security of foreign sup-
plies,

* the possibility that demand for gas from
higher cost sources like LNG is an artifact
of Government regulation and indirect sub-
sidy,

* the desirability of protecting markets for
synthetic fuels or Alaskan gas in order to
encourage development of these resources,
and

+ the hazardous nature of LNG itself.

Some advocates of conservation and solar pow-
er argue further that the United States should
not import more LNG until less costly efficiency
improvements and renewable energy alterna-
tives have been exhausted. At the same time,
others feel that this position holds LNG hostage
to fuel-efficiency measures which are equally
likely to be adopted, regardless of any foresee-
able volume of imports.

An OTA report, Transportation of Liquefied
Natural Gas, published in September 1977,
describes the technology, reviews the physical
and institutional components of the LNG import
system, and explores public awareness and con-
cerns. Partly in response to questions raised by
that study, the Senate Committee on Finance
asked OTA to examine LNG import policy in the
context of other energy alternatives, with em-
phasis on economic costs and benefits. The re-
qguest arrived after President Carter, through
the National Energy Plan, had relaxed a policy
of the previous administration to limit LNG im-
ports, and after the General Accounting Office
(GAO) had suggested in a report to Congress
that this new policy required reevaluation and
further improvement, essentially because insuf-
ficient rationale appeared in the plan.

This assessment is part of an ongoing exam-
ination of alternative energy futures, and in
response to the Senate Finance Committee’s in-
quiry, it focuses on the economic and energy
supply implications of the technology. Safety of
LNG facilities has been excluded, in order not to
duplicate the material in an earlier congres-
sional report, Liquefied Energy Gases Safety,
issued in July 1978 by GAO.

The purpose of this analysis is to assist Con-
gress and Federal and State regulatory bodies in
establishing or reevaluating the circumstances
under which LNG imports are in the public in-
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terest, and to aid in any further debate over pol-
icies that would encourage or restrict LNG im-
ports in the future. Possible policy measures
that could result from resolution of the present
debate on this subject include the following:

+ imposition of formal limits on the amount
of LNG that may be imported from a partic-
ular supplier or from all foreign sources;

* reversal of the Department of Energy’s
present assignment of a low-priority status
to LNG among potential future gas sup-
plies;

+ change in the treatment of LNG as an incre-
mentally priced supplemental gas source
under the Natural Gas Policy Act of 1978
(NGPA);

+ refinement of criteria for case-by-case im-
port project approval by Federal and State
regulatory agencies;

* alteration of the balance of Federal, State,
and local authority and autonomy in LNG
project approval and regulation;

+ change in present Maritime Administration
and Export-Import Bank policies, under
which components of LNG projects are eli-
gible for credits and direct aid for specific
purposes;

* encouragement or discouragement of LNG
trades as an element of foreign policy; and

+ decisions by private individuals and institu-
tions to invest or not in LNG import proj-
ects.

This assessment does not decide which if any of
these options would be appropriate, but it does
provide the many participants in policymaking
with information and analysis they will need in
order to choose more wisely.

The project consisted of seven separate but
related analytical tasks:

1. a compilation of the history of Government
LNG import policy;

2. a review of’ U.S. gas demand projections
under alternative price and policy assump-
tions;

3. a survey of North American gas and oil re-
source estimates;

4. an investigation into the availability and
cost of LNG in world markets;

5. a description of the cost and structure of
LNG import projects, including financing
and the distribution of risk among the pub-
lic and other participants;

6. an analysis of the distribution of costs and
benefits of imported LNG in domestic gas
markets; and

7. a brief discussion of the broader social and
environmental impacts of LNG imports.

The remainder of this chapter contains a list
of issues and findings extracted from the rest of
the study. They represent the principal conclu-
sions from the the subsequent analysis.

The policy history, which comprises chapter
2, traces the development of administration atti-
tudes toward LNG imports from President
Ford’s February 1976 energy message through
the National Energy Plan and the formation of
the Department of Energy to the present. The
chapter also describes relevant programs of
such agencies as the U.S. Export-Import Bank
and Maritime Administration, and it includes
expressions of congressional interest as evi-
denced by studies or recently introduced legis-
lation. Finally, California provides an example of
State involvement in LNG import decisions.

Chapter 3, on future gas availability and use,
begins with a discussion of projected U.S. gas
demand by specific categories of end use under
different price and policy assumptions, reflect-
ing the results of studies by several institutions.
Following the demand discussion is an analysis,
based on available studies, of North American
gas and oil resources (since oil can often be sub-
stituted for gas) including conventional and un-
conventional extraction technologies, synthetic
fuels, and reserves in Alaska, Canada, and Mex-
ico. The latter part of the chapter addresses the
volume of foreign gas available to be imported
as LNG, taking into account such factors as re-
serves, proximity to competing markets like
Europe or Japan, prior contractual commit-
ments, and political considerations.

The next chapter (chapter 4) includes a de-
scription of the structure of LNG import proj-
ects, beginning with pricing policies of export-
ing nations and followed by the capital and op-
erating costs of cryogenic tankers and of facil-
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ities in the producing and receiving countries.
After an extensive discussion of the possible
sources of debt and equity financing and their
practical implications, the chapter ends with a
section on the distribution of financial risk
associated with investment in LNG projects,
with particular attention to any public liability
for unforeseen economic losses.

Social costs and benefits are the subject of
chapter 5. It begins with an analysis of who
would receive additional gas if more LNG were
imported and who would pay, given the com-
plexities of the natural gas transmission and dis-
tribution system and of the regulatory frame-
work within which it operates. The results are
useful in ascertaining the value of the gas in
terms of what would happen without it, and

they are instructive as an example of the influ-
ence of NGPA as it affects gas markets gener-
ally. The effect of reduced gas supplies in the
event of a curtailment of foreign deliveries is
also treated in this part of the report. The rest
of the chapter is devoted to the possible influ-
ences of gas availability on air quality and em-
ployment and the impact of LNG import proj-
ects on the balance of international payments.

Three working papers prepared for this proj-
ect contain more detailed material supporting
chapters 3 through 5. These reports, referred to
occasionally in the pages that follow, are pub-
lished in a separate Background Reports volume
and will be made available through the National
Technical Information Service.

Background

Since the first voyage in January 1959, of the
Methane Pioneer from Lake Charles, La., to Can-
vey Island on the Thames River near London,
England, ocean transport of LNG at -2600 F has
been a technological reality. The first regular
commercial trade in the commodity began 5
years later, in 1964, with shipments from
Arzew, Algeria, to Canvey lIsland and the
French port of Le Havre. Today, 12 operating
projects, 3 of which involve the United States,
account for 1.75 trillion cubic feet (Tcf) of gas
traded annually. The United States presently ex-
ports ().0.5 Tcf/yr from Alaska to Japan and im-
ports 0.45 Tcf/yr from Algeria. Two more ap-
proved projects involving Algeria and Indonesia
would add 0.38 Tcf/yr to import levels over the
next few years.

The virtue of LNG lies in its high density. In
liquid form, methane, the principal constituent
of natural gas, fits into one six-hundredth of the
space it requires as a gas at room temperature
and atmospheric pressure (see figure 1). The gas
industry has taken advantage of this property
for storage purposes for half a century. With
rising energy costs, more efficient liquefaction
processes, and reliable performance of specially
designed cryogenic tankers, the economics of

59-406 N - 80 - 2

Figure 1 .—Volume Reduction From
Natural Gas to LNG

SOURCE office of Technology Assessment
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shipping gas in this form over ocean distances
have proven to be attractive.

The advantages and disadvantages of further
LNG imports depend in large part on expected
future levels of gas availability and use. As
described in chapter 3, one part of U.S. gas de-
mand involves applications in which conserva-
tion or fuel substitution is costly, and the other
consists of applications in which alternative
fuels or improved productivity could be substi-

Findings

tuted readily, depending on public policies or
relative differences in fuel prices. The first cate-
gory, or the “basic” demand, is projected at a
level of 14 quadrillion Btu per year in 1990. In
the same year, however, an additional 12 quad-
rillion Btu could be used in “marginal” applica-
tions if it were available at prices comparable to
those paid for gas today, and if electric utilities
were permitted to burn oil and gas. Under those
circumstances gas would be used in place of
coal, oil, nuclear power, and conservation.

At least over the next decade, domestic gas
production will probably satisfy essential re-
guirements, but neither domestic sources nor
pipeline imports from Canada or Mexico are
likely to meet additional marginal demand ex-
cept at costs equal to or greater than that of
LNG. Furthermore, North American oil produc-
tion will probably not be sufficient to alter the
demand for gas by substitution. Viewed in this
way, LNG imports are no more or less impera-
tive than other potential energy supplies of
equal size. The Nation has alternatives to LNG
from overseas, but gas in this form may be de-
sirable as part of a portfolio of energy sources
and strategies to meet the projected future de-
mand.

The advantages and disadvantages of LNG in
relation to improved efficiency and fuels from
other sources will depend on such factors as
availability, security of supply, cost, specific use,
distribution of costs among consumers, effect
on the balance of payments, and environmental
impact. Characterized in these terms, broad gas
resource categories are not susceptible to sim-
ple ranking, and projects must be compared on
their individual merits.

In many instances, choices are complicated
because action by the Federal Government is
limited to decisions on individual project pro-
posals from the private sector. Denying one ap-
plication for a license does not necessarily bring
forth a better application, and a series of sound
decisions taken one at a time does not always
lead to a cohesive program. For example, advo-

cates of energy conservation argue that LNG im-
ports should be restricted, because they feel
that improvements in energy productivity to
save fuel are less costly than paying LNG prices,
and hence that a rational policy would not in-
clude the imports. However, keeping LNG out of
the country will not necessarily bring about any
investment in demand reduction, and indeed ac-
cording to one argument, LNG and other new
supplies would promote conservation and im-
proved energy technologies, because they
would increase the average gas price paid by
consumers. What follows are conclusions con-
cerning the major issues to be faced in deciding
the future of LNG imports.

1: How much gas is available for
import as LNG?

The United States could import between 0.5
and 1 Tcf/yr of additional gas during the 1980’s
above the current approved level of 0.8 Tcf/yr.
The maximum total of 1.8 Tcf/yr would repre-
sent between 7 and 13 percent of projected
1990 domestic gas use and would require three
or four large terminal facilities in addition to
those already planned.

The availability of gas was determined by sur-
veying world proven gas reserves and assigning
them to categories as follows:

+ Inaccessible or flared: gas reserves that are
too small or remote either to justify recov-
ery of flared gas or full field development
of nonassociated gas.

+ Deferred reserves. reserves in large gas
caps or undergoing gas injection for oil re-
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covery, such that they are unlikely to be
committed to market projects until some
future time.

. Committed to domestic markets: gas re-
serves that either are contracted to domes-
tic markets or set aside to assure that do-
mestic requirements will be covered.

. Remote from existing market systems. gas
reserves that are clearly destined for a ma-
jor industrial market but whose remote-
ness from this market raises questions
about the feasibility of commercialization
now. Examples would include North Slope
and Arctic Island gas in North America and
some North Sea gas reserves in Europe.

. Committed to export markets. gas reserves
covering required deliveries usually under
firm export contracts.

« Exportable surplus: blocks of remaining gas
reserves that are large enough and ade-
guately located to support export projects.
In a limited number of cases, local national
policy suggests that this gas will not be ex-
ported, and in other cases, discussions to
sell the gas to other countries have pro-

ceeded to the point where it is no longer
available othe U. S. market.

Most of the gas available for export in the
near future is located in the U.S.S.R. and the na-
tions surrounding the Persian Gulf, principally
Iran and Saudi Arabia. The reliability of lran
and the Soviet Union can be questioned on polit-
ical grounds, and some other major oil produc-
ers IN the Middle East feel at present no eco-
nomic need to export gas. Also, shorter trans-
portation distances to European and Japanese
markets make sales to the United States less at-
tractive for these and other producing coun-
tries. For example, remaining Algerian supplies
are now mostly committed to European pur-
chasers, due in large part to regulatory delavs
affecting U. S. import projects. The most likely
sources of LT. S. imports, other than by pipeline,
include Nigeria, Indonesia, Australia, Malaysia,
Trinidad, Colombia, and Chile.

Substantially more gas could become avail-
able to import as LNG during the 1990’s if U. S.
policy were to shift in such a way as to as to encour-
age this type of trade. Nations with undiscov-
ered resources could actively search for new re-

serves if they perceived the United States as a
more interested and reliable customer. Also, the
impediments to the purchase of Soviet gas lie
primarily in U.S. foreign policy.

z: now does security of supply affect
the desirability of LNG imports?

Four of the six largest actual or potential ex-
porters of natural gas from the Eastern Hemi-
sphere—Algeria, lIran, Indonesia, and Nigeria—
are members of OPEC. The fifth is the Soviet
Union. Only the sixth, Australia, is a member of
the Organization for Economic Cooperation and
Development (OECD). Although not alone in this
regard, OPEC members have demonstrated
their readiness to impose increases in oil prices
at short notice on existing contract terms. Some
of them also have embargoed crude exports for
political reasons. Curtailments and other abro-
gations of contract terms are thus possible and
must be assessed for their likelihood and po-
tential impact.

Typical LNG projects are technically and fi-
nancially integrated, with ships and facilities
dedicated to specific trade agreements covered
by 15- to 25-year contracts. The producing
country must invest as much as $2 billion for
pipeline, liquefaction, and terminal facilities,
and the funds are obtained through long-term
loans often guaranteed by the central govern-
ment. Therefore, exporters depend on a proj-
ect’s revenues and are unlikely to find alter-
native purchasers if trade ceases. For this rea-
son, LNG suppliers and their governments face
stronger incentives to continue shipments than
do oil producers. The producer’s stake in unin-
terrupted shipments to the United States in-
creases when U. S. institutions are not involved
in the ownership and financing of liquefaction
and shipping facilities. A country willing to cur-
tail supplies on political grounds could also be
prepared to postpone or temporarily} halt
payments to U.S. creditors and shipowners,
thereby softening the impact of forgone reve-
nues. For this reason, Maritime Administration
and Export-Import Bank financial participation
does not enhance reliability.

Another important consideration is that since
some potential LNG suppliers are not members
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of OPEC and others produce relatively small
amounts of oil, interruptions in oil and gas im-
ports are less likely to coincide than they would
be otherwise. During the oil embargo of 1973,
for example, Algeria stopped oil shipments but
did not interrupt LNG traffic to the United
States. Therefore, LNG can help to diversify en-
ergy supplies with respect to fuel type and geog-
raphy.

In the event of a curtailment, management of
the shortfall could minimize the adverse im-
pacts, partly because the distribution of added
gas supply from LNG probably will be geograph-
ically diffuse. The present national priority cur-
tailment system established in the winter of
1973-74, should preserve remaining gas for crit-
ical uses within the market served by any given
transmission company, and voluntary sales and
exchanges among transmission companies will
alleviate inequities further. Also, the President
is empowered by NGPA to redistribute gas
among pipeline systems in an emergency. Final-
ly, increased storage capacity, although costly,
could ensure further against the impact of an
interruption.

3: How much will LNG cost in
the future?

Delivered gas from LNG is likely to be approx-
imately equivalent in cost to competing fuels—
less expensive than synthetic fuels and distil-
lates from foreign oil, and more costly than reg-
ulated domestic natural gas. * This equivalence
is a deliberate outcome of the objectives of the
parties in negotiating supply contracts. To the
extent that LNG permits more economical use of
present transmission and distribution capacity,
the average price to the final consumer will be
less, while any requirement for increased stor-
age or additions to pipeline networks by utilities
will add to the expense.

The cost of shipping LNG in tankers varies
with the distance and other technical and finan-
cial features of a specific project, but it is ex-
pected to range between $2.60 and $3.50 in
1978 dollars per million Btu delivered in 1990 by

“ Alaskanl gas would cost more initially than LNG, but its price
would probably rise less rapidly in the future.

a project beginning operation in 1985. This esti-
mate encompasses all steps required to deliver
the gas from the foreign wellhead to a domestic
pipeline, including gathering, liquefaction, load-
ing, shipping, unloading, vaporization, storage,
and delivery (see figure 2).

An additional amount to cover production
costs and the value of the resource to the sup-
plier nation is the subject of extensive negotia-
tion between the importer and exporter, and is
included in the f.0.b. price provided in a supply
contract. Generally these negotiations begin
with the presumption that the delivered price
must be competitive with those of petroleum
products in the U.S. market, and that the ex-
porter must recover his investment. Unless the
distance is very great, the U.S. market price of
gas from LNG, after subtracting the total trans-
portation cost, will exceed the minimum re-
quired by the exporter, especially after several
years of project operation with fixed capital
charges and rising world energy costs. At least
some of this surplus value will probably accrue
to the foreign producer as a result of price for-
mulas containing escalation provisions and peri-
odic renegotiation of supply contracts.

An important but subtle element of cost in-
volves the consumer’s exposure to financial
risk. In a regulated utility environment, the final
purchaser of gas is inevitably a partner in large
energy projects, since financing depends on
guarantees in the form of prices designed to
allow investors to recover portions of their cost
notwithstanding some Kkinds of failure or loss. *
In two recently approved LNG projects, the con-
sumer assumes: 1) the liquefaction facility in-
vestor’s risk that the gas may not be economical-
ly attractive in the U.S. market for the life of the
supply contract, 2) the shipowner’s risk that
shipments may be interrupted or reduced,**
and 3) all of the creditors’ risk related to receiv-
ing terminal and revaporization facilities after
gas has begun to flow. In addition, the Federal

«1up The Federal Energy Regularory Commission and State public

utility commissions are not bound by earlier decisions, so in-
vestors do assume some risk that regulation will change over the
life of any energy project.

* % According to Columbia LNG Corporat ion otticials, atleastone
possible future LNG project under discussion entails no consumer
exposure o shipowners risk.
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Figure 2.—Major Segments of an LNG Import Project
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Energy Regulatory Commission may permit tar-
iffs to cover some types of project failure, delay,
or overrun depending on the outcome of evi-
dentiary hearings to determine the circum-
stances and the prudence of management ac-
tions.

Another part of the cost involves public serv-
ices. The range of transportation and process-
ing costs mentioned above includes taxes as a
surrogate for public expenses, but does not in-
clude the value of Export-Import Bank credit for
foreign liquefaction facilities and ships pur-
chased from the United States, or for Maritime
Administration subsidies and loans for building
American-owned ships. The latter programs are
designed to make U.S. goods competitive in the
world market by equalizing the cost of U.S. and
foreign goods, and thus they have little impact
on LNG project viability or the amount con-
sumers pay. This assessment does not address
the wisdom of these programs and assumes
they are worth what they cost in terms of em-
ployment, balance of trade, and health of the
shipping and LNG equipment industries. Finally,
LNG projects, like all waterborne trade, benefit
from activities of the Coast Guard and naviga-
tion improvements by the U.S. Army Corps of
Engineers.

related facilities -

r Pretreatment ' :
gas feed Liquefaction ' 15

4: How would added gas supplies
f rom LNG be used?

The disposition of added supplies in gas mar-
kets is complex and will vary greatly from one
case to another. The critical determinants in-
clude the mix of interruptible and firm custom-
ers in the service area, extent of present curtail-
ments, availability of storage capacity, local reg-
ulatory policy concerning connection of new
customers, and climate. In general, however,
gas made available as a result of LNG imports
will be used at least partly and possibly entirely
in interruptible industrial and electric-generat-
ing applications. In this context, although the
Power Plant and Industrial Fuel Use Act of 1978
(FUA) prohibits burning of oil and gas for most
electric power generation after 1990, LNG is
specifically exempted under certain circum-
stances to meet air quality standards. The im-
portant implication is that the appropriate com-
parison in economic and environmental terms is
not exclusively between LNG and No. 2 (home)
heating oil derived from foreign crude, but
must also include coal, residual oil, nuclear
power, and improved energy productivity
among the alternatives.

Over a long period of time, gas utility load
patterns may change in such a way that higher
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priority consumers receive a larger portion of
the gas made available from LNG. If this shift oc-
curs, present long-term import contracts could
effectively reserve supplies for residential and
commercial users toward the end of the cen-
tury. Also, to the extent that the rate of delivery
from a receiving terminal can be increased for
brief periods, LNG can contribute to meeting
short-term peaks in space-heating demand.

5: How is the cost of LNG
distributed among consumers?

In regulated markets the cost of added sup-
plies will not necessarily be borne by the
customers receiving the additional gas. Under
NGPA, part of the higher cost of gas from sup-
plemental sources defined in the Act, including
LNG projects not in operation or planned before
May 1, 1978, are paid exclusively by certain
“non-exempt” large industrial purchasers, pro-
vided that these buyers do not pay a price
higher than that of competing petroleum fuels.
Once the “non-exempt” industrial price reaches
this maximum, it will not increase further, and
residential, commercial, electric utility, and the
remaining “exempt” industrial customers will
begin to pay higher prices resulting from subse-
guent purchases of more expensive gas by sup-
pliers. *

Under the latter conditions, the price paid by
“non-exempt” industrial customers, although
high initially, would not increase as a result of
LNG imports. The rest of the buyers, including
electric utilities, commercial establishments,
and households, would experience price in-
creases, although all or part of the higher cost
of gas could be offset by savings from the alloca-
tion of fixed charges for present transmission
and distribution capacity over a broader volume
of sales.

Variations on this pattern will occur if non-
exempt industrial prices have not reached the
maximum corresponding to alternative fuels. In
this instance, prices would rise more rapidly for
large industrial customers, while exempt pur-
chasers would enjoy equally any savings from
improved pipeline utilization, provided the LNG
project was initiated after May 1,1978. The cost

* State publicut i lit ies commissions may alter this outcome by
declining to vy 2or ¢ he intent ot I IN NaturalGa s poiicy Act.

of prior projects is averaged with that of domes-
tic gas and affects the price paid by all custom-
ers approximately equally, as long as non-ex-
empt prices are below the alternate fuel ceiling.

Thus, of the types of consumers likely to re-
ceive additional gas from LNG projects, indus-
trial customers will probably pay a price close
to that of alternate fuels and of the LNG itself;
while electric utilities and purchasers of elec-
tricity are likely to receive a subsidy from other
sectors in the form of ‘(exempt” prices, which
will rise more slowly than “non-exempt” indus-
trial prices, under NGPA. Although households
and commercial establishments would probably
receive little additional gas at least initially, the
prices in these sectors would rise or fall depend-
ing on the costs and volumes of LNG purchased
by transmission and distribution companies as
well as the extent to which added sales alter the
efficiency of the pipeline system’s use.

6: How strongly do LNG imports
affect the balance of payments?

Importing LNG entails a significant outflow of
dollars from the United States compared to do-
mestic alternatives. On the other hand, the
direct impact on the balance of payments of
purchasing equivalent amounts of foreign oil is
more severe. With the exception of about 1 cent
per million Btu for a small amount of U.S. ship-
ping, almost all of the price of oil leaves the
country, while as much as one-third of the
transportation and processing cost of LNG may
be returned to the United States in the form of
purchases of equipment, construction services,
shipping, and receiving port facilities. The re-
turned portion of the cost consists primarily of
amortized initial capital expenditures in the
United States, so the favorable component of
the impact of importing LNG is immediate and
short term. After the facilities and ships are con-
structed the balance-of-trade impacts are more
nearly comparable to those of oil.

The effect of being able to choose the lowest
cost alternative from among LNG, foreign oil,
domestic production, and conservation may
outweigh the influence of direct payments asso-
ciated with any specific trade by improving the
competitive position of U.S. industry generally.
As mentioned earlier, LNG prices will probably
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be slightly less than those of fuels from foreign
crude oil.

In conclusion, importing LNG appears more
advantageous than buying foreign oil to a sig-
nificant but uncertain extent due to differences
among projects in terms of facility sales by U.S.
firms, and to the fact that lower LNG costs rela-
tive to world oil may be the dominant factor.
Nevertheless, LNG can represent a substantial
outflow of dollars.

7. How are present Federal
policies likely to affect future LNG
imports?

While LNG represents only a single element
of energy supply and foreign trade, a variety of
Federal policies affects its future. Regulatory
delays increase costs, and present Department
of Energy policy discourages LNG imports in
favor of sources located in North America. The
attitude reflected in recent actions of the
Department has been that even initially higher
cost Alaskan gas and products of coal conver-
sion technology are preferable to foreign LNG
by virtue of the perceived public interest in
developing domestic resources for the future.

Recent initiatives by the President to establish
an energy mobilization board and to impose oil
import quotas could facilitate LNG trade by
eliminating foreign oil as a choice for some con-
sumers and by removing obstacles to project ap-
proval. The effect of these programs would be

reversed, however, if all foreign hydrocarbons
are included in the quotas, or if the board
adopts a policy to encourage domestic produc-
tion in preference to energy imports of all
forms.

Maritime Administration and Export-Import
Bank programs, while ameliorating the balance-
of-payments impacts of some LNG projects and
providing benefits to the U.S. shipbuilding in-
dustry, tend to reduce the financial stake of
foreign suppliers in uninterrupted deliveries. As
mentioned earlier, the aid of these two agencies
equalizes costs of domestic- and foreign-pro-
duced facilities and therefore does not encour-
age LNG projects except to the extent that spon-
sors appear more likely to gain Government ap-
proval if ships and machinery are built in the
United States.

Both FUA and NGPA provide incentives to en-
courage domestic production of gas and conver-
sion of oil- and gas-burning facilities to the use
of coal. To the extent that this legislation is suc-
cessful, demand for LNG may be slowed or re-
duced. The effect of FUA is partly to prohibit
use of oil and gas for electric power generation
after 1990. However, the law contains numer-
ous exemptions and exceptions, including one
permitting utilities to burn gas from LNG if nec-
essary for regional air quality. NGPA establishes
an elaborate pricing mechanism for gas, which
affects the distribution of LNG costs among pur-
chasers, as mentioned before.
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In recent years, the U.S. natural gas industry
has shown considerable interest in importing
liquefied natural gas (LNG) to supplement the
decline in domestic production. However, the
lengthy and often confusing project approval
process has made the importation of LNG diffi-
cult, if not impossible. Consequently, only four
LNG import projects have been approved.

The Department of Energy (DOE) has only be-
gun to clarify the regulatory review process and

Administration import policy

President Ford proposed the first explicit ad-
ministration LNG import policy during his en-
ergy message of February 1976. Out of a con-
cern for our growing dependence on foreign
energy supplies, Ford initially proposed to hold
LNG imports to a maximum aggregate of 1 tril-
lion cubic feet (Tcf) per year and directed the
Energy Resources Council (ERC), which had
been created to coordinate energy policy among
Federal agencies, to develop a more refined na-
tional LNG import policy. At that time, Govern-
ment agencies involved in the importation of
LNG included the Federal Power Commission
(FPC), the Maritime Administration (MarAd), the
Export-Import Bank, and the Department of
Transportation (DOT). Prior to the President’s
message, several Federal agencies had ex-
pressed reservations regarding Government fi-
nancial assistance to LNG projects and advo-
cated developing our domestic energy sources
instead. A Federal Energy Administration issue
paper, dated February 20, 1975, clearly discour-
aged Government financial assistance for LNC
ventures,,an attitude also shared by the State
and Treasury Departments. However, MarAd
viewed LNG as a useful addition to U.S. energy
supplies and supported LNG shipbuilding pro-
grams. According to MarAd, any Government
action to discourage LNG imports could result in
unemployment and the loss of invested tax
dollars.

formulate the Carter administration’s import
policy. Critics of DOE argue that because of the
lack of a clear policy, projects have been de-
layed, resulting in an increase in the cost of LNG
and loss of potential supplies to other buyers.
To assist in the overall understanding of LNG
use in the United States, this chapter describes
both past and present LNG policy and the roles
of participating Federal agencies in its formula-
tion.

In response to President Ford’s request, ERC
created an LNG task force to recommend a new
LNG import policy. The task force analyzed
such issues as the level of LNG imports, pricing
provisions, Government financial assistance,
contingency plans, and siting and safety. Public
hearings were also conducted in Washington,
D. C., and Los Angeles to obtain the views of in-
terested parties. While some witnesses ex-
pressed considerable concern regarding the sit-
ing and safety problems associated with LNG fa-
cilities, others supported the importation of
LNG to supplement our own declining natural
gas production.

The results of the task force analysis were an-
nounced on April 5, 1976:1

* LNG is needed to supplement our natural
gas supplies, but it must be limited for sup-
ply security reasons. ERC recommended a
limit for LNG imports from a single country
of 0.8 to 1 Tcf/yr and a total acceptable im-
port level from all countries of 2 Tcf/yr.
The limitation was not intended to be a
strict quota but rather a means by which to
limit U.S. dependency on foreign energy
supplies, and ERC avoided explicitly men-
tioning Algeria as the one nation likely to

“Federal Energy New s, Federal Energy Ot fice New s Relea we,
Aug 5.1 976.
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exceed 1 Tcf. ERC categorized LNG-export-
ing countries as either relatively secure or
insecure, based on the country’s political
and economic interests. The relatively se-
cure supply sources were Indonesia and,
ironically in retrospect, Iran. The relatively
insecure sources were Algeria, Nigeria,
and the U.S.S.R. At the time of ERC’S rec-
ommendation, pending and approved Al-
geria projects could supply 1.1 Tcf/yr,
which was above the recommended import
level. Consequently, pending LNG applica-
tions would have to be evaluated carefully,
and only those projects that provided the
most desirable pricing provisions and as-
sured uninterrupted supplies would be
considered.

* The higher price of LNG should be passed
directly through to low-priority and new
users, and averaged with the lower cost of
domestic sources for high-priority users.
This principle would assure reasonably
priced gas for residential customers and
reinforce full energy resource costing for
industry. Implementation of pricing pro-
visions would be left up to FPC and State
and local authorities, but pricing provisions
would be reviewed by ERC continually.

+ ERC recommended that contingency plans
be submitted with each application to deal
with supply interruptions. The plans
should include underground storage, inter-
pipeline transfers and exchange agree-
ments, and curtailments of lower priority
users.

* No changes were recommended regarding
Government financing. ERC believed that if
U.S. subsidies were not available, tankers
would be available elsewhere. Therefore,
MarAd financial assistance for LNG tankers
was not considered essential to LNG proj-
ects.

* No recommendations were made regard-
ing siting and safety issues. The task force
expressed a willingness to cooperate with
FPC and State and local authorities to re-
solve these issues.

On completion of its initial recommendations,
ERC identified several issues that required addi-
tional analysis and directed the LNG task force
to conduct the analysis. These issues included
LNG safety and siting, development and imple-
mentation of contingency plans, the identifica-
tion of State and local concerns, and mecha-
nisms for implementing policy recommenda-
tions. While this analysis was being conducted
President Carter introduced the National En-
ergy Plan (NEP) and the Energy Organization
Act to Congress.

Introduced in April 1977, NEP included LNG
import policy guidelines that replaced those
established by ERC in 1976. NEP places no up-
per limits on LNG imports, which is the major
difference from ERC policies. It provides for a
case-by-case review of each LNG import applica-
tion, with emphasis on security of supply, vul-
nerability to interruptions, safety and siting,
and pricing. In addition, NEP calls for the “equi-
table” distribution of supplies and the develop-
ment of contingency plans for use in the event
of a supply disruption. It also proposes siting
criteria that would foreclose the construction of
LNG facilities in densely populated areas.

The LNG task force was reestablished* under
the leadership of DOE to develop a more com-
prehensive, detailed LNG import policy, based
on guidelines set forth in NEP. DOE staff
prepared reports on LNG import policy issues
with recommendations to then Energy Secre-
tary Schlesinger. Dr. Schlesinger did not for-
mally endorse the staff findings and recommen-
dations, preferring to establish LNG import
policy by building case-by-case precedents. To
date, Energy Secretary Duncan has not formu-
lated a new LNG policy. The major findings and
recommendations made by DOE staff included:2

« LNG is a low-priority gas source and as
such should generally be discouraged. The
mechanisms by which to discourage LNG
imports except where economically justi-

“The LLNG (ask force was abolished with the creation of DOE but
continued to advise on LNG matters as an ad hoc group.

‘Inside DOE, May 8,1978, pp. 8-9; Aug. 7, 1978, p.3;and Aug. 28,
1978; persona] communication with DOE official, June 20, 1979.
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fied include stringent regulatory require-
ments, such as requiring importers to con-
tract directly with local distribution compa-
nies before the project would be approved,
and encouraging States to require incre-
mental pricing. However, if need is suf-
ficiently demonstrated from a national
standpoint, LNG projects should be ap-
proved.

® Price escalation provisions in supply con-
tracts should be based on broader eco-
nomic indicators than world oil prices.

® LNG imports do not add to foreign depend-
ency but displace imported oil by serving
as an alternative fuel.

® Although LNG viewed in isolation would
appear to have a slight negative balance-of-
payments impact, the net payments effect
would likely be positive, a result of cost
structure differences between LNG and
foreign oil.

® OPEC influence on LNG prices would be
limited because of the relatively small
amount of LNG in world energy markets
and the limited number of purchasers.

® NG would have a less adverse impact
on the environment than other energy
sources, such as coal, oil, and nuclear
power. LNG accidents are unlikely, but ad-
ditional safety analysis and reporting are
needed.

DOE staff did not address pricing issues, be-
cause natural gas pricing legislation was being
considered by Congress at the time.

On August 4, 1977, President Carter signed
into law the Energy Organization Act (Public
Law 95-91) which created DOE. This law abol-
ished the Energy Research and Development
Administration, the Federal Energy Administra-
tion, and FPC and transferred their functions to
the new Department. The Economic Regulatory
Administration (ERA) and the Federal Energy
Regulatory Commission (FERC) were created
within DOE to perform regulatory functions, in-
cluding the approval of LNG imports. ERA, pur-
suant to section 3 of the Natural Gas Act (NGA),
is responsible for ruling on whether natural gas

import projects are in the public interest. FERC
has certain statutory functions regarding LNG
terminal facility certification as well as the price
and other terms under which regasified LNG is
sold in interstate commerce, pursuant to NGA,
sections 4 through 7.

As mentioned earlier, DOE has not formally
adopted an explicit LNG import policy. Each
case is resolved individually on its own merits,
and approval is based on whether or not the
project is consistent with ‘(national energy pol-
icy. ” The national energy policy, as defined by
the present administration, is to provide secure,
adequate energy at reasonable prices while re-
ducing U.S. dependency on foreign supplies.
The extent to which an LNG project is perceived
to conform with this policy determines its ac-
ceptability, and the precedents established in
import policy decisions illustrate the prevailing
DOE attitude toward imported LNG.

While DOE recognizes the need for imported
and unconventional energy like LNG to supple-
ment our own supplies, the Department prefers
that our natural gas comes first from conven-
tional sources within the United States. There-
fore, each LNG application is viewed cautiously
in light of DOE’s order of preference for new
natural gas supplies as outlined in ERA’s Tapco
decision: *‘(proximate, ” “intramarginal,” and
‘(marginal. ” Ranking criteria include generalized
cost and proximity of the supply to U.S. mar-
kets, but not size or timing of development rela-
tive to demand. DOE also considers whether the
import project has the potential to discourage
the development of future domestic gas
sources, such as Alaskan gas or synthetic gas
from coal. As a result, DOE considers preferred
proximate sources to be those within the contig-
uous United States, including the Continental
Shelf, which are within reach of conventional
drilling technology and located near established
pipelines. Intramarginal sources include gas
from Alaska; various supplies from advanced
technology applied to domestic resources, such
as coal gas, gas from unconventional sources,
and enhanced recovery; and over land supplies
from neighboring sovereign countries, i.e., Mex-

‘) OE/ERA opinion 1%0, 2, Pacidonesiai NG Coand Western
LNG Terminal Associates, Rehearing, Sept. 29,1978
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ico and Canada. The least preferred marginal
supplies include synthetic natural gas from pe-
troleum and LNG from overseas.

The capital intensiveness, long-term contract
commitments, vulnerability to interruption, and
relatively high price make LNG a marginal sup-
ply in DOE’s view. In addition, long leadtimes
needed to construct terminal facilities and tank-
ers as well as potential cost overruns on ship-
ping and liquefaction make it difficult to deter-
mine whether LNG will be competitive with
other energy sources. In early 1979, the admin-
istration began encouraging imports from Latin
America, because transportation costs are
lower and energy supplies from this region are
considered politically more reliable. These
short-haul imports are categorized somewhere
between “intramarginal” and “marginal” energy
supplies. In addition, DOE expects the Natural
Gas Policy Act of 1978 (NGPA) and the Power
Plant and Industrial Fuel Use Act of 1978 (FUA)
to make more gas available to high-priority mar-
kets by establishing incentives for exploration
and production and by promoting long-term
conversion of oil- and gas-burning facilities to
coal. (Although FUA generally prohibits the use
of gas for electric generation after 1990, LNG is
excepted and may be burned in new power-
plants after that time for air quality reasons.)
Furthermore, the import reduction program in-
troduced by president Carter in July 1979 pro-
vides new incentives for the development of
synthetic fuels, unconventional gas, heavy oil
resources, and oil shale and establishes an oil
import quota of 8.5 million barrels per day
(MMbbl/d) for 1980 and a goal of 4 to 5 MMbbl/d
in 1990. LNG was not included explicitly under
the import quota, so if the import quota cannot
be met, the administration may look more fa-
vorably on the importation of LNG. If, on the
other hand, the administration chooses to in-
clude LNG in the quota, expanded imports may
be impossible.

Each LNG project application is jointly sub-
mitted to ERA and FERC. While ERA conducts
an analysis to reach DOE’s initial decision, FERC
begins preparation of the environmental impact
statement (EIS) but does not otherwise act on
the application during this initial phase. ERA re-
views each application in light of such issues as

the security of supply, national and regional
needs, cost, the effect on the U.S. balance of
payments, and the project’s consistency with
DOE’s natural gas import policy.

Supply security implications are carefully
weighed by ERA. ERA will consider the ade-
guacy of the exporting country’s reserves to ful-
fill the sales contract and the degree of suscepti-
bility to natural, political, or technical disrup-
tion within the country, along shipping routes,
or at the receiving terminals, Because uninter-
rupted delivery of LNG supplies cannot be guar-
anteed, ERA requires that contingency plans be
submitted with the application. Before approv-
al, ERA must be satisfied that the contingency
plan is adequate to compensate for long-term
supply interruptions. For example, one of the
reasons the El Paso Algeria project application
was denied was that ERA felt the contingency
plan relied too heavily on voluntary conserva-
tion measures.

In determining need, ERA looks to the end-
user market, rather than to the interstate pipe-
line company’s contractual obligation to deliver.
According to ERA, contractual obligations do
not always reflect the real need of a particular
area, and a good test for regional need is the de-
gree to which gas distribution utilities will con-
tract directly for preferred gas.‘It is the appli-
cant’s responsibility to provide ERA with an
analysis of the region’s particular requirements
and to assess whether these requirements can
be satisfied by an alternate energy source
within a reasonable time. Only those projects
are approved in which the need for gas cannot
be met by more conventional sources.

Pricing has often overshadowed other issues
in the application approval process. To be ad-
vantageous to the Nation, the cost of LNG
should be competitive with alternative fuels or
conservation measures over the lifetime of a
project. The fact that a gas wholesaler could
market LNG under past pricing policies has not
necessarily meant that LNG was the least costly
alternative. The reason was that the cost of LNG
or other relatively expensive sources was aver-

‘1 X) E/ F; RN opinion No. 3. Opinionand Order on Importationot
LNG from Algeria by Tenneco Atlantic Pipeline Co.and ‘1 nneco
Gas Pipeline Co., a Division of Tenneco, Inc | Dec. 18, 1978,
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aged or rolled-in” with the less expensive flow-
ing gas from old domestic sources. Therefore,
the price to the consumer was less than the ac-
tual cost of the LNG. The arguments against
“rolled-in” pricing were that it masked the true
cost of some forms of new energy and provided
fewer incentives to conserve or to convert to
other less costly fuels. Rolled-in pricing also
served to expand the use of gas, thereby im-
proving the utilization of the gas transmission
and distribution system, and spreading the asso-
ciated fixed costs over a larger number of cus-
tomers. Because rolled-in pricing encouraged
the sale of LNG, investors have felt that it was
both appropriate and necessary to secure fi-
nancing. On the other hand, the Council on
Wage and Price Stability and others have ar-
gued that the projects should fail if the gas can-
not be sold when potential buyers must pay the
full cost .

Historically, elements of FPC and DOE staff
have favored “incremental” pricing, at least in
theory, and industry has opposed it. Under this
pricing mechanism, gas from each category is
sold at a price that reflects its specific cost. The
main argument against incremental pricing is
that there is no perfect mechanism for deciding
which customers may buy the less expensive
gas and which must pay the incremental cost of
supplemental supplies. Another argument is
that incremental pricing would be difficult to
administer during a shortage. Under NPGA, in-
terstate pipelines and distribution companies
may contract for gas from any producer, intra-
state pipeline, or distribution company to meet
high-priority user requirements during a short-
age. However, if the shortage is not alleviated
through purchase authority, Government allo-
cation of gas supplies will result, and some seri-
ously doubt that a purchaser of LNG at its incre-
mental price would continue to receive the gas
under these conditions. Consequently, LNG pur-
chasers may find themselves questioning the
value received for the price paid.

The pricing issue has been resolved at least
for the present by NGPA which stipulates that
LNG from projects planned after May 1, 1978,
and gas from other unconventional sources be
priced incrementally and paid for by certain

large industrial customers, whether or not they
benefit from or receive the incremental gas sup-
plies. However, if the price paid by these pur-
chasers reaches the price of the equivalent
amount of oil, the higher cost of unconventional
gas is shared by other users. Thus, NPGA shields
residential consumers from the higher cost of
new resources as long as industrial gas prices
do not reach a level that would induce industry
to switch to foreign oil.

Of utmost importance to ERA is the protection
of consumers from unwarranted costs and
risks. The project must show an equitable distri
bution of risk between project sponsors and
consumers regarding unexpected shipping
costs, project failure, f.0.b. cost escalation, and
long-term future prices of alternatives.°Because
the characteristics of LNG import projects make
them more risky than conventional energy
sources, ERA expects the applicants to bear
some of the risk of supply interruptions. There-
fore, extraordinary circumstances must prevail
for ERA to entertain recovery of equity on non-
delivered supplies under minimum bill provi-
sions in supply contracts. In genera], ERA finds
it inconsistent with public interest for con-
sumers automatically to bear the risk of supply
interruptions, although the consumer does in
effect guarantee through tariff provisions some
of the debt portion of the financing and possible
return of equity if the applicants can show good
and just cause.

Energy imports involve at least some outflow
of dollars from the United States. Therefore,
ERA also requires a detailed analysis of the proj-
ect direct impacts on the balance of trade.

If ERA determines that the application or com-
ponents of the application are not consistent
with the public interest, a rehearing and judicial
review may be scheduled under section 19 of
NGA. If ERA decides favorably, FERC then be-
gins proceedings to decide on the remaining is-
sues: safety, siting, construction, and operation
of port facilities, and prices charged for the re-
sale of the gas in interstate markets. FERC can
reject the entire application if it determines that

ERA’s decision is inconsistent with FERC's pol-

*Ihid
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icy, but it cannot reject components of the deci-
sion.

Although DOT is responsible for formulating
minimum safety standards, FERC has the au-
thority to impose more stringent ones if neces-
sary and to require that LNG facilities be located
away from densely populated areas. The siting
issues in the El Paso H and Tenneco projects
were decided by ERA, because the division of
responsibility between ERA and FERC had not
been formalized until the project approval proc-
ess was well underway. Siting decisions in the
Pac Indonesia project are shared by ERA and
FERC. ERA has expressed a willingness to coop-
erate with States in deciding siting issues and
recommended the use of independent technical
experts to judge the quality of design and con-
struction of terminal facilities to assure project
safety further. ©

sDOE/ERA opinion No. 6. Opinion on Rehearing—Issues Related

to Treatment of Costs, Safety, and Siting, Pac Indonesia LNG Corn-
pany and Western LNG Terminal Associates, Apr. 24, 1979.

Maritime Administration

MarAd is part of the Department of Com-
merce. -Its primary purpose is to promote the
development of the U.S. shipbuilding industry
and U.S. shipping capabilities through various
financial assistance programs: construction and
operating subsidies, mortgage guarantees, and
tax deferral via the capital construction fund.
Of these four programs, mortgage guarantees
(title X1) for U.S. owned and operated LNG
tankers are the most significant. By mid-1979,
MarAd had guaranteed mortgages amounting to
$1.24 billi