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LETTER OF TRANSMITTAL

U.S. Senate, 
Committee on Commerce, Science, and Transportation,

IV ashington, D.C., May 31, 1978.
Dear Colleague : As chairman of the Senate Committee on Com­

merce, Science, and Transportation, I am pleased to provide you with 
this timely and valuable committee print entitled “Liquefied Natural 
Gas: Safety, Siting, and Policy Concerns.”

In light of the current interest in various issues raised by the im­
portation, storage, and distribution of liquefied natural gas (LNG), 
I believe this document will provide useful background information 
for those concerned with the future role of this industry in meeting 
our national energy needs.

While this report has been neither approved, disapproved, or con­
sidered by the Committee on Commerce, Science, and Transportation, 
it is hoped that it will provide useful background information.

Sincerely,
Howard W. Cannon, Chairman.
(in)





LETTER OF SUBMITTAL

The Library of Congress, 
Congressional Research Service, 

Washington, D.C., April 11, 1978.
Hon. Howard Cannon,
Chairman, Committee on Cowmerce, Science, and Transportation, 

U.S. Senate, Washington, D.C.
Dear Chairman Cannon : Pursuant to your request, we are pleased 

to submit the proceedings of the CRS seminar entitled “Liquefied 
Natural Gas: Safety, Siting, and Policy Concerns.” The seminar, 
which was held on February 1, 1978, was designed to provide a back­
ground and orientation on the public policy issues associated with 
the increased importation of liquefied natural gas (LNG).

The seminar was an interdivisional effort drawing upon the exper­
tise available in our Science Policy Research, Environment and Natu­
ral Resources Policy, and the Senior Specialist Divisions. The 
Congressional Research Service would like to acknowledge that the 
Office of Technology Assessment, Arthur D. Little, Inc., and many 
industry and public interest group representatives participated in 
this seminar.

John Jimison, analyst in environmental policy, of our Environ­
mental and Natural Resources Policy Division, addressed the rela­
tionship between LNG and the natural gas supply situation. Dr. 
Warren Donnelly, senior specialist in energy, environment, and natu­
ral resources, reviewed past congressional interest in LNG. Paul Roth- 
berg, analyst in science and technology, of the Science Policy Research 
Division, discussed the current issues and legislation concerning LNG 
import systems. Mr. Rothberg also served as moderator for the semi­
nar and was responsible for composition of the highlights of the 
seminar and collocation of the final text. Jeannette Porter and Mary 
Veigle of our Science Policy Research Division, and James Price and 
Robert Nickel, of the Director’s Office, contributed to the preparation 
and recording of these proceedings.

I trust that this study will be useful to the Senate Committee on 
Commerce, Science, and Transportation, as well as to other com­
munities and Members of Congress concerned with the importation of 
LNG into the United States.

On behalf of the Congressional Research Service, may I express my 
appreciation for the opportunity to undertake this timely and worth­
while assignment.

Sincerely,
Gilbert Gude,

Director.
(V)





PREFACE
On February 1, 1978, the Congressional Research Service (CRS) 

conducted a seminar for committee and Member staffs on the public 
policy issues associated with the importation of liquefied natural gas 
(LNG). The seminar was designed to provide a basic background 
and orientation on LNG.

Papers were presented on the operation of an LNG import system 
and on the relationship between LNG and the national gas supply sit­
uation. CRS reviewed past and present congressional interest on 
LNG. Legislation introduced in the first session of the 95th Congress 
was analyzed in terms of the major issues associated with increased 
importation of LNG. The Office of Technology Assessment (OTA) 
presented an overview of its recently completed work entitled “Trans­
portation of Liquefied Natural Gas.” Because safety is a major con­
cern, special attention was directed at LNG properties, characteristics, 
and hazards; containment systems; and the measurement of safety of 
LNG systems.

CRS sought to obtain a variety of perspectives on the issues dis­
cussed in the seminar. To achieve this objective, representatives from 
several public interest groups, .from industry, and from State and 
Federal agencies were invited to participate.

The proceedings of the seminar have been edited to provide a back­
ground and reference document for the Senate Committee on Com­
merce, Science, and Transportation.
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SELECTED HIGHLIGHTS OF THE SEMINAR
Importation of liquefied national gas (LNG) poses an array of 

policy issues, including: How much LNG should be imported? Where 
should LNG facilities be sited? Are Federal regulations adequate to 
insure the safety of LNG import systems? Should LNG be priced in­
crementally or should it be rolled in? Should Federal authority pre­
empt State authority over the siting of LNG facilities? These and 
other issues are identified in these proceedings.

The legislative framework that exists for the control of LNG 
transportation hazards is largely the byproduct of legislation enacted 
for other reasons. To date, congressional interest has primarily focused 
upon the jurisdictional aspects of regulating the hazards of LNG 
marine transport. Though nine Federal statutes provide authority .for 
the control of LNG hazards from ships and shore terminals, none of 
these statutes provides coordination of the exercise of these scattered 
Federal authorities.

Executive agencies and the President have made most of the major 
decisions pertaining to the LNG import industry. Final regulatory ap­
proval has been granted for several LNG import facilities; new Fed­
eral decisions on several other terminals are anticipated in the near 
future. These decisions will affect millions of gas consumers; however, 
Congress’ role has been very limited, especially in the areas of safety, 
siting, and LNG pricing.

There are opportunities for several congressional actions concern­
ing LNG. Congress could examine the need to: (1) Improve the 
Federal regulatory system, (2) strengthen and expedite Federal re­
search and development on LNG safety, (3) design a Federal siting 
policy for LNG terminals, (4) create an LNG damages or compensa­
tion fund, and (5) maintain an active role in setting LNG pricing and 
import policy.

If the Congress decides to pursue these concerns, it will be impor­
tant to consider the timing of its action in relationship to the expected 
growth of the LNG industry and pending Federal regulatory deci­
sions. There is also the option of continuing the status quo in the way 
the Congress has previously dealt with LNG concerns; that is, pri­
marily overseeing the industry and the Federal regulatory process.

The Federal regulatory system governing LNG facilities has been 
characterized as complex, as contributing to escalated costs, and as 
fragmented and inefficient. Many have questioned whether current 
regulations would adequately protect the public from the dangers 
posed by LNG. OTA indicated that the Coast Guard could conduct 
more rigorous inspections of LNG tankers, and that inspector train­
ing and inspection technology now in use could be improved. In addi­
tion, OTA found that current Coast Guard inspection does not in-
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dude an examination of the propulsion systems on the ship, or of the 
navigation equipment, nor does it include a determination of crew 
competence. CRS suggested that the characteristics of the Federal 
regulatory system do not appear to be compatible with the optimal 
requirements desirable for a system that must regulate a material as 
potentially dangerous as is LNG.

Donald Allan, an LNG safety expert from Arthur D. Little, Inc., 
stated that the hazards of LNG have been identified; sufficient re­
search has been conducted so that the hazards are reasonably under­
stood ; detailed and comprehensive analyses of failures have been con­
ducted ; and measures of risk have been derived. He noted that if LNG 
accidentally escapes from its container, it represents a hazard to both 
people and property. Being very cold (y260° F), it will freeze skin 
tissue on contact. Although it is not toxic, it can cause asphyxiation 
when it evaporates. LNG may also explode. Allan stated that if LNG 
vapor is mixed with air and ignited within some type of confinement, 
such as a building, the resulting rapid release of energy will cause the 
pressure of the LNG to rise to the point where the confining medium 
bursts or “explodes.”

Allan asserted that the primary hazard resulting from the escape 
of LNG is fire. If accidentally spilled on the ground, LNG evaporates 
very rapidly; and if the resulting vapor is ignited right away, a fire 
will develop over the evaporating pool of liquid—and it will continue 
to burn until all of the liquid has evaporated. If the spill is large, the 
fire may be of substantial dimensions, and the resulting thermal radi­
ation can cause injury and damage at some distance away from the 
fire.

Furthermore, Allan noted that if the vapor is not ignited, it will 
form a cloud that will move downwind. This cloud will remain just 
above ground level because the vapor is more dense than the surround­
ing air. However, the natural turbulence of the air will dilute the 
vapor cloud as it travels downwind—eventually becoming so diluted 
that it is no longer flammable. If the cloud is ignited at some point 
downwind before it becomes fully diluted, it will burn and cause ther­
mal injury and damage to anything it envelops.

The seminar dealt with the potential importance of LNG to the 
domestic gas supply. Projections of gas use indicate that supplemental 
sources of natural gas will be necessary if the major traditional market 
sectors continue to demand natural gas in increasing quantities, and if 
substantial additional domestic supplies do not develop in response to 
higher natural gas prices at the wellhead. The major factor determin­
ing the timing of development and marketing of any of the supple­
mental sources of natural gas is whether or not such supplies would 
be incrementally priced to the user or averaged in with currently 
flowing gas. Ten criteria, including price, safety, security and lead- 
time, were used to evaluate the advantages of the various supple­
mental gas supplies relative to each other; and a rough assessment 
was made of how LNG measures up according to each of these criteria.

The seminar illustrated that different interest groups hold a wide 
range of views on the importation of LNG. For example, Max Levy, 
of Columbia LNG Corp., suggested that the Cove Point LNG import 
terminal “will prove to be a milestone in the mating of industry, the 
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environment, and safety, in addition to contributing significantly to 
our national well-being and growth.” In contrast, a spokesman for 
BLAST (Bring Legal Action to Stop Tanks) urged that importation 
of LNG from Algeria be rejected for safety considerations, lack of 
national siting criteria, questions of sound economics and national 
security, and in the interest of achieving American energy independ­
ence.

The importation of LNG poses many issues that would be appropri­
ate for increased congressional attention. This seminar was designed 
to aid the efforts of the Congress in this area.





CRS SEMINAR ON LIQUEFIED NATURAL GAS: SAFETY, 
SITING, AND POLICY CONCERNS

Introduction

FEBRUARY 1, 197 8

Paul Rothberg [moderator]. Good morning and welcome to this 
congressional seminar on “Liquefied Natural Gas: Safety, Siting, and 
Policy Concerns.” The purpose of this meeting is to enhance the knowl­
edge of committee and Member staffs on the policy concerns associated 
with the emerging LNG import industry.

The seminar is divided into three parts. During the first part, we’ll 
have a general orientation for those of you who are just beginning to 
learn, and become acquainted with, the issues associated with LNG. 
The second part of the seminar will be devoted to discussions primarily 
concentrating on LNG safety, siting, and regulatory concerns. During 
the third part, we will have an opportunity for representatives from 
citizens’ groups, environmental concerns, congressional staff, and in­
dustry to discuss the issues raised during this seminar.

Our first speaker is Max Levy, of Columbia LNG Corp. He will pre­
sent a slide show to illustrate in vivid terms how an LNG facility 
works. Next, John Jimison, of the Congressional Research Service, 
will discuss how LNG fits into the national energy situation. Then, Dr. 
Warren Donnelly, also of the Congressional Research Service, and I, 
will review past and current congressional interest on LNG. The sec­
ond session will be devoted to discussions on LNG siting and safety 
by Peter Johnson, of the Office of Technology Assessment, and by 
Donald Allan, of Arthur D. Little, Inc.

We had originally planned to have Dr. David Rosenbaum present a 
summary of the GAO report; however, GAO is not able to present 
its report, since it is still in draft form.

Max Levy is our first speaker.

Part I. Background

A. How an LNG importing system works
Max Levy. On behalf of the liquefied natural gas industry, I want 

to thank you for the opportunity to speak at this seminar on LNG. My 
objective today is to describe the first major LNG import project to 
serve our Nation.

This project will result in increasing our natural gas supply by 650 
million cubic feet per day, which equates to over 1 percent of our 
annual consumption.

The natural gas dedicated to this LNG trade is from one of the 
world’s largest gas deposits—the Hassi R’Mel field—located in the
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Sahara Desert in Algeria. It alone has reserves that total more than 
one-fourth of the proven reserves in the United States, including 
Alaska.

Figure 1. Hassi R’Mel gas deposits.

A 40-inch pipeline will transport the gas 315 miles from Hassi 
R’Mel to Arzew, a port located on the Mediterranean Sea.

At Arzew, a plant is presently being completed which will liquefy 
the natural gas. At the plant, the gas is cooled in stages until it reaches 
-260° Fahrenheit, at which point it is colorless liquid. A 600-to-l re­
duction in volume from gas to liquid is achieved, thereby making it 
economical to transport it great distances aboard specially constructed 
ships.

The facilities in Algeria are owned and operated by Sonatrach, the 
Algerian national oil and gas company. The cost of these facilities ex­
ceeds $1 billion. A significant portion of the equipment and services 
used at these facilities were U.S. supplied.

The nine ships that will transport the LNG to the United States are 
owned and operated by subsidiaries of the El Paso Co. Three of the 
ships were built in France, three at the Newport News Shipbuilding 
Co., and three at the Avondale Shipyard near New Orleans. The total 
cost of the ships is $1.2 billion.
t the ships has a PaF&0 capacity of 125,000 cubic meters of
ENG which equates to 21^ billion cubic feet of gas. To put this quantity 
in a more understandable context, each shipload can supply the annual 
gas needs of over 17,000 customers in the Washington-Baltimore area.
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Figure 2. Algerian liquefaction plant.

Figure 3. El Paso Arzew.
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This is a photograph of the El Paso Paul Kayser, one of the ships 
constructed in France.

Figure 4. El Paso Paul Kayser.

Compare this with the El Paso Arzew, which was constructed at 
Newport News (previous slide). Where the Paul Kayser had a rela­
tively flat deck the Arzew has raised tank covers. The different con­
figuration results from the use of different LNG containment sys­
tems. In other w’ords, a different design for the tank shape, insulation, 
and support structure. These containment systems, of which there 
are five in general use, are of designs proven in years of service.

The LNG will be delivered to terminals located at Cove Point, Md., 
and Savannah, Ga. The Savannah terminal is owned by a subsidiary 
or Southern Natural Gas, which serves the States of Alabama, Missis­
sippi, Georgia, and South Carolina. The Cove Point terminal is owned 
jointly by Consolidated Natural Gas and my company, the Columbia 
Gas System. Together, we serve the seven-State area of Ohio, Pennsyl­
vania, Virginia, West Virginia, New York, Maryland, and Kentucky, 
ana the District of Columbia. The two terminals are quite similar in 
design. However, I will focus on the Cove Point facility since I am 
m^t familiar with the construction and design of this terminal.

Construction of the Cove Point terminal was initiated in 1973 and 
today, over 4 years later, the facility is essentially complete. The total 
cost, including an 87-mile gas pipeline to tie the terminal to existing 
transmission facilities, is $369 million.
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Figure 5. Location of Cove Point, Md., LNG Import Terminal.

Shown here is the 1,000-acre site that Columbia purchased for the 
terminal.

Figure 6. Detailed location of Cove Point, Md., LNG Import Terminal.
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acFes were rezoned for Ught industrial use. The remaining 
700 will be retained in its natural state, and the State of Maryland will 
be given a scenic easement and certain rights with respect to environ­
mental research on the property. The plant was laid out so that no op­
eration would take place within one-third of a mile of the property line 
and so that the process areas would be surrounded at a safe distance 
on all sides by the thick existing woods. This will result in a plant 
which is not a danger to the public and which will offend neither the 
eye nor the ear. The fact that the tankers will be berthed and unloaded 
over a mile offshore will also mute the disturbances due to lights and 
noise and further enhance public safety. We did not choose to move 
this far into the bay for this purpose, however, but rather to avoid 
dredging a wide channel through the shallow areas, shown in light 
blue The dredging of such a channel—and it would not be just a 
matter of a single initial dredging but of maintenance dredging at 
regular intervals—would have had continuing deleterious effects on 
the ecology of the bay.

After we received initial FPC approval, the Sierra Club appealed 
the Commission’s order on the grounds that a proposed low profile 
trestle which would carry the unloading lines ashore from the off­
shore berths would cause visual pollution of the Chesapeake Bay 
shoreline and thus did not comply with the National Environmental 
Protection Act. Finally, fearing that the favorable terms of the gas 
®yppiy contracts would be lost due to option lapses, Columbia and 
Consolidated agreed to construct an underwater tunnel linking the 
shore to the ship berths. With this and other major and costly con­
cessions. the environmental groups agreed not to oppose the project.

This is an artist’s conception of the plant.

Figure 7. Artist conception of Cove Point, Md., LNG Import Terminal.
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The tanks are easily distinguished, each contained within its own 
dike, and the process area is separated from them. Tankage at the 
terminal totals 1,500,000 barrels. This figure, originally selected by the 
“two times tanker size” rule of thumb, has been confirmed as adequate 
by extensive computer simulation studies. Because additional storage 
will be required when other LNG trades are established at Cove 
Point, an area has been set aside for two more tanks. The four 375,000- 
barrel double-wall metal tanks are of a conventional, well-proven de­
sign. They have aluminum inner tanks and are insulated with foam 
glass on the bottom and perlite on the walls and roof. Four tanks were 
selected not only for operational reasons but to preclude overextending 
designs then in use.

Studies of vapor dispersion and thermal radiation effects were made 
before the tank locations, dike configuration, and office and control 
room areas were finalized. The locations and areas selected are predi­
cated on confining fire exposure to Columbia’s property in the ex­
tremely unlikely event of a full-dike spill. Flammable vapor concen­
trations, even under Brookhaven type D conditions, will not reach 
beyond the boundaries of the property at grade.

Our terminal consists of an offshore berthing facility, a tankage 
area, and what we have referred to as a process area. It is true that a 
baseload LNG terminal is in principle not very complex. However, its 
components are both large and extremely expensive. In addition, the 
handling of a cryogenic fluid adds complexities to piping equipment, 
instrumentation, and control systems.

Shown here are the basic parts and functions of the terminal. Liquid 
being unloaded is shown in red. By the combined use of pumps aboard 
the tanker and on the offshore platform, the liquid is moved at about

COLUMBIA LNG CORPORATION

Figure 8. Flow Schematic.
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50,000 gallons per minute from the tanker through over 2 miles of 
32-inch diameter stainless steel pipe into the tanks. At the design 
throughput of the terminal of 1 billion cubic feet per day, a tanker will 
arrive every 2^ days on the average and be unloaded in about 12 
hours. Liquid and vapor recirculation systems are included so that all 
lines, pumps, and valves at the terminal will remain cold at all times, 
thus not subjecting them to repeated thermal stressing.

Sendout liquid to the pipeline is shown in blue. When the plant is 
sending out a billion cubic feet a day of vaporized gas, it will empty 
two tanks in 2^ days, pumping out a rate of about 9,000 gallons per 
minute. Two sets of pumps in series will raise the liquid to a pressure 
of about 1,300 pounds per square inch; and at this pressure, it will en­
ter the vaporizers, which are of the submerged exhaust combustion 
type, consisting essentially of tubes surrounded by agitated warm 
water. This slide shows the principle involved. In the tubes, the liquid 
will vaporize and directly enter the pipeline without further mechani­
cal effort. The water surrounding the tubes is warmed by using 
specially designed natural gas burners. The products of combustion 
are forced through the water bath by blowers. This results in ex­
tremely efficient heat transfer, with exhaust gases from the process 
leaving at a temperature of only 110° Fahrenheit. The thermal effi­
ciency of these units is 94 percent.

Figure 9. Cross-section view of LNG vaporizer.

Three 8,500-kilowatt gas turbine generator sets will provide elec­
tricity to drive the pumps and other equipment at the plant, and we 
will utilize the exhaust of these turbines to heat additional water for 
use in vaporizing the LNG. The vaporizers are indicated here with­
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out showing the warm water piping to and from the turbines. No g 
temperature gases or liquids will ever contact tubes or pipes contain­
ing LNG. In total, approximately 2 percent of the terminal s through­
put will be used for fuel, mainly for power generation and vaporiza­
tion. The third system shown on this slide is the gas system, shown in 
green. Our boiloff will be compressed by centrifugal cold blowers 
and either used as fuel, sent through conventional gas compressors to 
the pipeline, or returned to the ship during unloading to displace the 
liquid being pumped out. The terminal is designed to be operated 
completely without venting. The greater portion of the equipment at 
the plant is housed or at least covered with shelters so that main­
tenance can be performed in the dry and with the aid of overhead 
cranes and adequate lighting. The buildings allow us to more readily 
detect gas accumulations or fires, and each contains an automatic water 
deluge system.

The offshore platform is an almost self-supporting facility with its 
own emergency generator, fire water pumps, dry chemical systems, 
waiting rooms, offices, and so forth. The tunnel has a narrow center 
compartment, separated from the compartments containing the LNG 
piping, which will provide access from the shore to the platform, but 
it will only be used by terminal personnel. Battery-driven cars will 
make the 114-mile trip in about 8 minutes. All other access for ships’ 
crews, supplies, Government inspectors, and so forth will be by boat 
from a support facility El Paso is constructing at nearby Solomons, 
Md.
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In conclusion, I have a few slides of the terminal construction. The 
first is an aerial view of the plant taken a few months back. As you can 
see, this approximates very closely the artist’s conception shown

Figure 11. Aerial view of Cove Point, Md., LNG Import Terminal.

The second is a view of the tank dike construction. This was the first 
StX tI °f th 1 French “reinforced earth” concept in the United 
&compXd»iire 'PreCaSt and he'd UP by ah,minum strips Iaid 

1 ^nhe °?shoFe facility, with berthing space for two
kfTn °Perat®^ “ the Prominent towers will have com- 

shin aH thn five artlcuIate.<l 16;inch arms which attach to the 
d^Pehem^l and PumPs involved in the unloading, and the 
dry chemical fire water and emergency shutdown systems, 
shin^^ A1^erian facilities, the nine

F and terminals, will be close to
$ vOdhon and Is thus one of the largest industrial projects ever 
undertaken, second only to the Alaskan oil pipeline.
threat of °fh?hJ= i expenditures are enormous by normal standards, 
X t 1 the.^as to the consumer compares relatively favorably with 

sold ™ the U.S. market. The gas from Algeria will 
cuWc feet PiPehneS °f the Columbia Gas System at $1.66 per 1,000 
is Znch£a^^^^^ completely to our surprise, that a design which 
is functional generally will have the added attributes of operational
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Figure 12. Tank dike construction.

Figure 13. Offshore berthing facility.
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ease and economy and, comparatively speaking, of grace. We believe 
that the Cove Point terminal will prove to be a milestone in the 
mating of industry, the environment, and safety, in addition to con­
tributing ^gunicantly to our national well-being and growth

Thank you. 6
Moderator. Does anyone have any questions for Mr. Levy ?
Peter Hunt [staff of the House Interstate and Foreign Commerce 

Committee.] Two questions—what is the Brookhaven Type D con­
figuration? J

Max Levy. It is a weather condition that includes a certain wind 
and a temperature inversion. It’s theoretically one of the worst con­
ditions under which a cloud will travel.

Hunt. Do you have any information as to the spill that recently 
happened at Arzew ? J

Levy. I have very sketchy information on it. Perhaps Mr. Hunsack- 
er can describe that better than I can.

Barry Hunsacker. I’m Barry Hunsacker of El Paso LNG. I can 
give you some details on that spill. They’re a bit sketchy. The Coast 
Guard did send an investigator over, Dr. Jerry Havens of the Univer- 
sity of Arkansas, who made a report on the matter to the Coast Guard. 
But, as I understand it, late at night, one of the Algerian operators 
went to a rather large cryogenic valve, in the range of 12 to 16 inches, 
on the discharge line from the pumps from one of the below-ground 
storage tanks as you know they have, two below-ground storage tanks 
at Arzew—and the normal process for opening that valve is to first 
open a small bypass valve which is a couple of inches in diameter 
to cool the downstream side of the face of the large valve, so that the 
valve will not shatter or break.

Apparently ^at was not done, the small bypass was not opened, 
the large valve was opened, and the valve failed, causing the release 
of a considerable quantity of LNG, and I can’t recall the exact quan­
tity, but enough that the operator was killed from contact with the 
liquid. The facilities were shortly shut down, and nothing else of any 
event occurred.

That’s about as much as I have on it. The valve was sent to Gas de 
* rance, and they’ve been examining the metallurgical aspects of the 
valve, and I do not have the results of that work yet.

Question From Audience. When did that occur?
Hunsacker. About a year ago.
Levy. I don’t think it was quite that long; I’d say about 6 

months—5 or 6 months ago.
Hunsacker. Somewhere in the summer, if I’m not mistaken— 

Mr. Norman says late in May of 1977.
H™ARD ?^rks ^from Senator Percy’s office]. The OTA report, 

4 AAA 15° of Technol°gy Assessment, stated that there was, I believe, 
4,000 ships moved each year through the Chesapeake Bay off the Point 
Cove facility, and that might pose a certain hazard, the collision 
hazard, regarding the vessels containing LNG, up against such a large 

through channel. I was wondering, in light of the fact 
at they raise that as an issue, a potential danger, what precautions 

nave been taken by the operators of the vessels to counter those 
dangers ?
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Levy. Well, the Coast Guard—it turns out that the path that the 
ship follows in the Chesapeake Bay is under the command of two dif­
ferent captains of the port—the captain of the port of Hampton Roads, 
and the captain of the port of Baltimore, and thus regulations have 
been issued, instead of normally by the captain of the port by the fifth 
district, which I believe is located in Portsmouth. And the actual reg­
ulations have not been issued publicly, and they will require—and 1 
really can’t say what they will require—I’m not trying—I just can t 
remember. Barry, can you speak to that ?

Hunsacker. I don’t have that guide with me, but of course, they 
will enact a procedure much as they have at other U.S. harbors, for 
the arrival of an LNG tanker, which of course begins with the board­
ing of the tanker by Coast Guard personnel, and the inspection of the 
ship and all the cryogenic features, and the other features of the ship 
to make certain that it’s worthy of transit up the bay, and I think ini­
tially they’re restricting the operation to daylight hours only. They 
will send out the notice to other mariners that the LNG tanker is on 
its way, and in some of the passages they may restrict traffic to one 
way. 1 just can’t be sure, but I would refer you to the Coast Guard 
who would be most happy to give you that information. I don’t recall 
what you stated to be the source of the concern about shipping; was 
it the OTA report ? Well, I think, perhaps, they’re overly concerned 
about the traffic situation there. LNG, as you know, has been in 
transit in Tokyo Bay for 10 years—the Thames River for 14 years; 
Le Havre, France, for 14 years; Marseilles, France, for about 6 years; 
and several other harbors, all of which are much busier than Chesa­
peake Bay, without incident.

Moderator. Because of time limitations, we’re going to move on now. 
Our next speaker is John Jimison of the Congressional Research Serv­
ice. He is going to discuss how LNG fits into the national gas situa­
tion, will introduce to you some terms pertaining to the pricing policy 
of LNG, and will compare LNG to other alternative gas supplies.
B. How LNG -fits into the natural gas situation

John Jimison. In my presentation, I will discuss the role of LNG 
in the natural gas situation. I will also briefly address the following 
concerns: Should incremental or rolled-in pricing be allowed for 
LNG? How secure are LNG supplies? How dependent should the 
United States become on imported gas supplies, including LNG ? How 
does LNG compare to alternative gas sources ?

I’ve made up a chart, the purpose of which is to put the prospective 
LNG imports in the context of both the historical natural gas supply - 
and-demand situation, and the probable future supply-and-demand 
situation. Because it would have been too confusing if it were all drawn 
out in advance, I will add lines to it as we discuss them.

The first task is to show what the gas supply situation has been. This 
first line that I’m tracing, from 1955 up to the present year, represents 
the available supply of natural gas to the United States on an annual 
basis, in trillions of cubic feet. This includes all marketed production, 
plus imports, minus exports—essentially, that gas that has been avail­
able to U.S. consumers, both interstate and intrastate. As you can see, 
starting in 1955, at about 10 trillion cubic feet, gas production and 
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availability accelerated, until it peaked in about 1973, at which point 
reSerVe available to interstate pipelines and other

*aT?r&’ gas suPPhcs available plummeted.
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Now let’s look to the future, and see what’s anticipated for natural 
gas supplies. Most of this historical data is Bureau of Mines and 
American Gas Association (AGA) data. I’m going to use the AGA 
projections of gas supplies in two different scenarios: the AGA pro­
jection of domestic natural gas supplies with new gas deregulation, 
and the AGA projection of gas supplies with continued regulation. I 
consider these estimates at the outer bounds of reality, in both direc­
tions. I think the new gas deregulation estimate is, at the very least, 
optimistic, and the continued regulation estimate may be somewhat 
pessimistic, so it’s likely that the actual situation will fall in between.

First, the deregulation estimate looks something like this (line 
added in chart). Then, the continued regulation estimate, looks some­
thing like this (line added in chart). For a middle ground, we can 
look at the Congressional Budget Office (CBO) estimate of the Presi­
dent’s plan, which is a middle ground in pricing, and CBO found it to 
be a middle ground in supply response, although AGA found that 
the President’s plan and the continued regulation yielded almost 
identical supplies.

In any case, the President’s plan looks something like that [draws 
line again]. Given these general levels of available natural gas, let’s 
look at what happens to our residential, commercial, industrial, and 
electric utility consumption in future years.

To begin with, electric utilities are being required by regulation and 
law, as well as by commonsense, to phase out natural gas. Reportedly, 
they will do this regardless of the supply situation that develops. If 
the lower supply scenario develops, the electric utilities will probably 
look something like that [line added]. If the higher one develops, the 
electric utilities will probably be something like that [line added].

For residential and commercial customers, if the supply situation 
continues to deteriorate, there will be a good deal of pressure not to let 
them grow. They have been growing; with some softening in the 
supply situation, but if available supply continues to fall as it has 
in accordance with these projections of supply under continued regula­
tion, the chances are that their consumption will be fairly much level, 
and that would look something like this [line added]. [Chart No. 2 
presents the chart at this stage of the presentation.]

On the other hand, if the more optimistic supply situation prevails, 
the AGA new gas deregulation scenario, then it would appear that 
there will be room for some growth in the residential and commercial 
sectors, and probably growth at about the same rate that they had 
been growing prior to 1973. There will be additional households. Al­
though the population is stabilizing, the number of households, due 
to the baby boom and other reasons, are going to be rising over the 
next decade, and there will be demand for new residential units, with 
gas heating. There will be new residential users who will prefer to get 
gas if they can.

That leaves the industrial consumers. These, as you remember, are 
the nonconvertible industrial users. They would like very much to 
increase their gas usage, and they’re of a higher priority than the con­
vertible industrial gas users. But if the gas supply continues to deteri­
orate, it’s likely that the nonconvertible industrial gas users will also
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pretty much have to be satisfied with the amount of natural gas they 
are currently getting.

On the other hand, if the supply of natural gas increases, then they, 
too, can expect some growth. [Chart 3 illustrates the stage of the chart 
being drawn at this point of the presentation.]

There is a great deal of uncertainty, as I mentioned, in the esti­
mates of what may happen with natural gas. It depends largely on 
Government policy, but also on natural resource availability. There’s 
a good deal of controversy among resource experts as to what the 
true resources of undiscovered natural gas are.

These two attachments to the chart are depictions of the availability 
of supplemental supplies of natural gas of various types. These two 
are derived from AGA data—again, optimistic data. AGA’s projec­
tions assumed no legislative obstacles, no regulatory obstacles, few 
environmental obstacles—in general, everything goes. Both are drawn 
f ^identical data’ and vary Only in the curve they fit- One can be 
added to the high natural gas supply scenario; the other to the low 
total supply projection.

If the gas supply situation is optimistic, as in the AGA deregula­
tion scenario, for instance, then the availability of these suppiementals 
would put total gas supply way up here [placing attachment to chart 
on chart above top line drawn, as shown in Chart 4].

My own judgment is that this quantity of natural gas would be 
considerably in excess of that demanded by those who have to use 
natural gas. The users who could convert to other fuels would be re­
quired to demand these supplemental sources of gas for this incre­
mental supply to be added to the deregulation scenario. If such con­
vertible users did not want natural gas in preference to other fuels, 
there would be no reason to add the suppiementals.

On the other hand, if gas supplies continue to fall, in the more pessi­
mistic outlook, this is the way those suppiementals will come into 
play [adding second attachment to chart in place of first attach­
ment] As one can see, they fit much more neatly into the area of 
growth of existing customers who have to use gas,' and they take the 
squeeze off the industrial customers who could convert to something 
else, but would just as soon not. [Chart 5 shows the chart at this 
point.]

Now, what is the key factor that will determine whether this pack­
age of supplemental fuels, or any supplemental fuels, will be tacked on 
to the natural gas available from domestic sources? I think the main 
factor is the incremental pricing debate.

The incremental pricing question is whether a supplemental natural 
gas should be sold to the end user at its full price, or whether it, like 
other sources of natural gas, should be averaged in with the supplies 
which are in the pipeline and sold to all end users at the average.

One thing which is true with regard to these supplemental sources— 
at least as far as future supplies go—is that each of these supplemen­
tal supplies of gas will only be available at prices above current world 
oil prices.
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What this means is: if priced incrementally, if this supplemental 
gas must be sold at its full cost to the users, customers won’t buy it if 
they can use oil.

Looking again at the classes of users, remember that below this line, 
they have to have natural gas. So certainly, when you get out to here 
[indicating approximately 1985], there's going to be some need for 
supplemental supplies, assuming the natural gas situation is bleak in 
terms of domestic production.

However, these industrial users in this area above the blue line, and 
below the electric utilities—the industrial users who could convert— 
are the critical group. They are going to be the ones who will either 
decide to use natural gas and require the addition of the supplemental 
sources such as LNG or will decide to use world oil, LPG, other sources 
of fuel, or convert to coal. They have other options.

If LNG and the other natural gas supplements are priced incre­
mentally, so that users would be required to pay their full price, that 
price would be above world oil prices, and users would be more likely 
than not to use oil. If, on the other hand, these supplements are rolled 
in with this entire body of flowing gas, then the rolled-in average 
would be below world oil prices, probably, and users would likely 
prefer to stay on natural gas.

Now, as the gas situation varies between here and here [indicating 
the area of the supplemental gaseous fuels], it’s pretty obvious that 
there would probably be a good deal of competition among these sup­
plemental sources of gas to determine which one or ones would be the 
first to become available. Public policy would presumably demand the 
most economical and advantageous of the various possible supple­
mental sources, in the event that there is demand for any of them.

There are several criteria that are going to play a part in that choice 
among the supplemental gas sources. As you can see, AGA anticipates 
that LNG would be the largest of them, given no restraints, generally 
favorable treatment toward all of them, followed by Alaska and coal 
gasification. I’ve made a list of 10 different criteria that I think judg­
ments will be made on in terms of the advantages and disadvantages 
of one supplemental gas versus another. If we’re not going to have 
them all, which ones are we going to have? The selection will pre­
sumably depend largely on how judgments are made on these criteria.

What I’m going to do is to go over these 10 criteria and give you 
some idea of where I think LNG—in my judgment, not carefully re­
fined or based on econometric models, but just as a rough shot at it— 
where LNG fits in the spectrum of advantages and disadvantages for 
given criteria.

1. Price now.—In terms of the price now, it appears that future 
LNG projects, started now, would come in at lower prices than Alaskan 
gas, coal gasification, synthetic gas from petroleum, geopressurized 
gas, western tight gas, coal-seam methane, Devonian shale, biogas, and 
the other exotic sources for which the technology is not in hand.

On the other hand, my judgment, and again, it’s just a rough shot 
judgment call, is that LNG projects started now would probably 
come in at higher prices than Canadian imports, which will be con­
tinuing, and Mexican imports, even at the price asked by the Mexicans.
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2. Price in the future.—In terms of prices in the future, LNG will 
probably track world oil prices to some extent, because it comes from 
overseas, and it will be subjected to the general world energy price 
levels by the governments which sell it. The same will be true with 
Canadian imports, SNG, and Mexican imports.

On the other hand, it’s not necessarily true that domestic sources of 
gas supplements would necessarily track world oil prices.

So, Alaskan gas, coal gasification and other sources could conceiv­
ably remain stable. Although they’ll become available at prices higher 
than world oil prices, world oil prices over the next 10 to 15 years 
may rise above them, taking LNG prices along.

3. Technology.—The technology for LNG in my judgment is in 
hand. I don’t think that there are tremendous additional technological 
breakthroughs expected or needed with LNG. Looking at the other 
suppiementals, the technology for SNG (synthetic natural gas) is in 
hand, and standard pipeline technology will deliver Mexican or 
Alaskan gas, although with the Alaska situation there are some possi­
ble cold pipeline problems.

Coal gasification—I believe there is still some question about the 
technology. I think that many in the gas industry feel it’s really there 
if you’ve got the money to plug it in, others feel that a technological 
breakthrough is awaited that could make it more feasible. For all the 
other sources that I mentioned, the technology is not in hand.

So LNG is on the up side, as far as technology goes.
4. Security of supplies.—OK, here’s a tough one. In my judgment, 

and again, these are judgment issues, LNG supplies would be less 
secure than those brought through pipelines, if only for the reason 
that LNG can be sold—taken on a ship—to virtually any user. A pipe­
line is in a fixed route, with gas coming out of the well and into the 
pipeline; there is no practical alternative for the seller of that gas 
to selling it into that pipeline. He could conceivably go through the 
laborious process of adding a liquefaction plant, taking a number of 
years, or building up his own gas use, again taking a number of years. 
In either case, the user would have a signal for a number of years that 
this was going on. It would not be a surprise.

Only in the most blatant political move would the pipeline supplies^ 
be cut off. Now, that’s conceivable. But, you have to remember that 
from Mexico, in any case, the gas is associated gas—it’s being pro­
duced with the oil. If they cut off gas sales through the pipeline to us, 
their alternative is to burn it in the air, and get nothing for it. They 
could possibly reinject some, but they’ll already be reinjecting a good 
amount, and the chances are that they won’t be able to avoid wasting 
the gas if they don’t sell it to us for political reasons. They would be 
losing the total value of the resource to make political mileage— 
perhaps not realistic tradeoff.

Canada is in somewhat the same situation—most of their gas is asso­
ciated gas, although some of it is gas from gas wells. Future sources 
from Canada, including the Arctic Islands, seem pretty much to be 
gas from gas wells. But, again, our relations with Canada, while 
sometimes a little excited, have never been bad to the point that they 
would impose a political cutoff of gas supplies to us.
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So, I would say that pipeline supplies are more secure than LNG, 
but on the other hand, I don’t think that LNG is any less secure than 
other supplies which are brought through means of transportation 
which can be routed different places. In my judgment, LNG is a com­
modity with a roughly equal security factor, in terms of our national 
interest, to world oil, LPG, SNG feedstocks, and other commodities on 
the world market.

It’s true that there is only one country from which we now import 
LNG, but there may soon be several more. It’s also true, as far as oil 
imports go. Although there are a whole number of countries from 
which we import, there are only two or three countries who have the 
incremental capacity to provide additional imports. And so, in terms 
of growth, our security with oil imports is not much better than it is 
with LNG imports.

5. Leadtime.—In terms of leadtime, how long it takes to get a project 
on stream, my judgment—and again, this requires all sorts of assump­
tions about regulation, legislation and the rest—is than an LNG proj­
ect could be gotten on stream faster than coal gasification, faster than 
Alaskan gas, faster than the “others,” but not as fast as SNG or Mexi­
can gas, and not as fast as the nongaseous alternatives: world oil, or 
LPG.

6. Geographical points of delivery.—Where is the gas going to be 
delivered? How helpful is it to have the gas where it’s brought in? 
LNG rates very high in this. Pipeline supplies, from Alaska, from 
Canada, from Mexico, are going to come in away from the centers 
of gas consumption. Now there’s large consumption at some of those 
points, and perhaps through displacement and such, those supplies 
can be assimilated and economically priced.

But in general, the flexibility that LNG has, by being shipbome, 
gives it an advantage over pipeline supplies. On the other hand, LNG 
is no more flexible than other commodities which are carried through 
transportation modes which can be taken wherever the commodity is 
demanded.

7. Safety.—We’re going to cover the safety issue in greater extent 
later. My judgment is that there are more safety questions about LNG 
than about any of the other supplemental gas sources. I think, in terms 
of the nongaseous suppiementals, the safety questions which could 
be raised about LPG (liquefied petroleum gas), but haven’t, are about 
as significant as they are about LNG. LPG has been more widely im­
ported into this country, and is pretty much accepted. People have 
it in their back yards in a little tank. They have it in their campers. 
They’re used to LPG, I don’t think it raises the public sense of danger 
that the idea of LNG has so far raised. My personal judgment is that 
the LNG safety issue will remain a major issue, and perhaps displace 
nuclear safety as the energy safety issue of the eighties.

In any case, among the other gas supplementals, I don’t see any 
effective safety problems except for the OSHA type problems with 
the pipeline supplementals, or SNG. In coal gasification, there are 
environmental problems or emissions of substances that could be car­
cinogenic and such—that’s a safety problem of a different sort. The 
other gas sources are not known well enough to really know what the 
safety problems are. There could be safety problems with those, but 
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in general, my judgment is that the LNG safety problems are the 
most significant among the supplemental sources.

8. Future availability.—LNG availability over the long run I see 
as better than that of fuel oil. LNG availability is not going to peak 
out in the eighties, which is what the CIA says fuel oil will do. LPG, 
because of its simpler technology, will probably be running about 
even with LNG in terms of availability, and better than gas from 
Alaska, from Mexico, or SNG, and perhaps some of the others.

Coal gasification? Well, we’ve got an awful lot of coal. If we get 
into gasification in a real way, who knows what to say about its avail­
ability ? I think there’s no chance that coal gasification will actually 
supply more supplemental gas to the United States than LNG, and 
would probably never do that for 150 years if neither of them were 
blocked by regulation or legislation.

The other two factors I wanted to mention are capital investment 
and environmental effects.

9. Capital investment.—In capital investment required, I see LNG as 
better than coal gas and Alaskan gas, but not as good as LPG, fuel oil, 
SNG, or Mexican gas. But on the other hand, LPG, fuel oil, and Mex­
ico is a larger amount of foreign investment, whereas the LNG invest­
ment, a substantial part, would be domestic investment, and has those 
benefits attached to it.

10. Environmental factors.—It’s a pretty close call with most of 
these. I don’t think the environmental impacts of many of the supple­
mental gas projects are going to be significant except in the case of coal 
gasification. I don’t believe that LNG is going to have significant 
deleterious environmental impact, but it’s not going to be that much 
better than the others, either.

So, given these criteria, people are going to be making their judg­
ments among these supplemental gas sources to the extent that the gas 
supply situation requires supplemental gas sources.

Moderator. Our next speaker is Dr. Warren Donnelly of the Con­
gressional Research Service. He’s going to briefly review some of Con­
gress’ past concerns with respect to LNG safety.
C. Review of past and present congressional interest on LNG

Dr. Warren Donnelly. We’re pouring it on hot and heavy this 
morning. In China it’s the year of the horse, some people think that in 
Congress it may be the year of LNG, at least if some who are raising 
questions about LNG succeed in sensitizing Congress.

I’ve taken a look at what Congress has done about the hazards of 
liquefied natural gas, particularly those associated with marine trans­
port, and indications of this congressional interest. What I have to say 
is based upon a report that we have prepared to supplement the report 
of the General Accounting Office. Our analysis started as an experi­
ment in interagency cooperation with the GAO. We had hoped to come 
out with something jointly. For various reasons, the joint effort fell 
by the wayside. So, we now have this CRS report, I have copies here, 
and we trust that Mr. Rosenbaum and GAO will find it of some use, 
and also Members of Congress and committees. [This CRS report is 
attached as appendix I.]
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Probably the most important evidence of congressional interest in 
the control of hazards from the marine transports of LNG is to be 
found in the still incomplete and partial legislative foundation for its 
regulation, a foundation which was created largely for other reasons.

We find some nine statutes, already on the books, that deal directly 
or indirectly with the control of LNG hazards from ships and shore 
terminals. Of these, two deal with natural gas, one with siting of fa­
cilities, four with marine transportation, and two with protection of 
the environment. Taken together, these provide authority and oppor­
tunity for Federal action by the Federal Energy Regulatory Commis­
sion and the Department of Energy, the Department of Transporta­
tion and the Coast Guard, the Council on Environmental Quality, the 
Environmental Protection Agency, the U.S. Army Corps of Engi­
neers.

However, none of these statutes provide for coordination of the exer­
cise of these scattered authorities. I have identified and briefly sum­
marized these statutes in my paper.

Now, looking beyond the existing statutory base, we find indications 
of congressional interest in bills that have been introduced, special 
reports delivered to the Congress, hearings that have been held, and 
items which have been put into the Congressional Record. If we look 
at all these items, we discover that since the LNG explosion in 1944, 
there really has not been a great amount of congressional interest in 
the hazards of LNG. And the interest which has occurred has been 
rather sporadic, and has risen and fallen in response to external events.

I think it’s particularly interesting, for example, that there were no 
hearings at all on the 1944 accident. Of course, this was during World 
War II, but nonetheless, if that accident had taken place today, you 
can imagine the kind of hearings that would be taking place.

So, let’s take a look briefly at bills which have been introduced, that 
could directly or indirectly relate to safety of LNG transport by sea. 
During the 1970’s, Members have introduced some 13 bills, which 
is not a great flow of bills. Six of these dealt with siting and con­
struction of LNG terminals. Three would have established an LNG 
tanker fleet, one of the early responses to the Arab oil embargo of 
1973-74. One had to do with Department of Transportation control 
over LNG transportation. One had to do with LNG safety, and two 
with economic aspects of LNG. None of these 13 bills were enacted 
into law.

If we look at advice that Congress has received, and here now, I’m 
looking only at advice that Congress has asked for, because there’s 
been a great flow of analysis and information and opinion from the 
trade associations and environmental groups, and others. If we look at 
reports that originated with a congressional interest, we find five of 
them during 1975-77. Of these, two had to do with the Alaska pipeline, 
one of them being, of course, the Federal Power Commission’s report, 
on the various routings, which was a requirement of Congress, and one 
having to do with the President’s own report, in which he recom­
mended his choice, and that too, was a requirement of Congress. Two 
reports were prepared by the Comptroller General, these were 
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largely self-initiated, and one by the Office of Technology Assessment, 
which was a direct response to a congressional request.

If we look at these reports, we discover that the two most recent 
ones, the Federal Power Commission’s report, and the President’s 
report, deal only very indirectly and in a minor way with hazards of 
LNG. The hazards are mentioned, a few words are said, and that’s it. 
The GAO reports, to date, concentrate on economic, foreign policy, 
and economic matters. They do mention hazards somewhat, but once 
again, they do not go into it in any depth.

The OTA report to Congress, presents quite a bit of information, 
but it rigorously stays away from the question of what would be the 
maximum credible accident, by saying we don’t know enough to lay 
it out—at least not to lay it out in the way that the Atomic Energy 
Commission tried to lay out the maximum credible effects of a cata­
strophic nuclear accident.

These five reports are part of the literature of the special analytical 
input into the Congress. They certainly have some importance in what 
Congress may do and how Congress may react concerning LNG this 
year.

If we look at congressional hearings on LNG, since 1967, there have 
been eight hearings by various congressional committees. These in­
clude two Senate committees, the Commerce, Science, and Transporta­
tion Committee and the Interior Committee, which is now the Energy 
and Natural Resources Committee, two House committees, Merchant 
Marine and Fisheries Committee and the Interior Committee.

Most of these hearings touched on LNG hazards tangentially, inci­
dental to other purposes, such as land use, environmental impact, eco­
nomic and foreign policy. The hearings that got closest to LNG haz­
ards were House hearings where questions were being addressed to the 
Coast Guard. But even here, the thrust was more on coordination— 
who’s responsible for doing what to assure LNG safety—with com­
paratively little attention to how serious is the risk. Typically, some 
witnesses said the risk is serious, and others said it was not.

I have identified and summarized these hearings in my report 
[app. I, p. 57]. Out of this came one congressional report in 1974, 
by a subcommittee of the House Committee on Interstate and Foreign 
Commerce. It reported on the Federal regulatory system dealing with 
LNG storage facilities, based upon hearings held following an ac­
cident at an LNG facility on Staten Island in March 1974, where 
there was an explosion. Although we should point out that it was not 
established that the explosion was an LNG explosion.

Here we find a subcommittee of the House Committee on Interstate 
and Foreign Commerce, reporting on legislative issues relating to the 
safety of LNG storage. To give you bit of the flavor of what the sub­
committee said in 1974, I would like to quote it briefly. The subcom­
mittee said:

Congress can resolve much of the jurisdictional conflict between the OPS and 
the FPC by amending the Natural Gas Pipeline Safety Act to establish the OPS 
with exclusive authority to impose safety regulations on pipeline facilities in­
cluding LNG. But the issue will not be laid to rest as long as the FPC retains 
arguable authority to translate its own safety judgments into conditions for 
the certification of particular LNG facility siting routes * * *
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Continuing in this vein, the subcommittee underscored the jurisdic­
tional problem, which is the one most likely to get congressional at­
tention. Although, under the reorganization, the new Federal Energy 
Regulatory Commission has taken over some of these Federal Power 
Commission functions, the jurisdictional issue remains unresolved.

The subcommittee urged resolution of the problem of vague juris­
dictional responsibilities of the Office of Pipeline Safety (OPS) and 
FPC, and said that that resolution would be a major step toward cen­
tralizing responsibility for safety, substantially simplified and more 
orderly certification, and, in the long run, more effective administra­
tion. Since then, nothing much has happened. Agency committees 
were formed. When these agency committees appeared before congres­
sional committees, the most they could do was to explain why they 
were not able to reach agreement.

If we look finally at the Congressional Record, we find that from 
May 1969 to November 1977,13 Members of Congress made statements 
or placed materials in’the Record relating to LNG hazards. Of these, 
five were in support of bills proposed by Members. Now, considering 
the enormous amount of other materials in the Congressional Record 
during these 8 years, these few items would indicate correspondingly 
little general congressional interest to date in the control of LNG 
hazards. I have identified those items appearing in the Record in my 
report.

Now, where does all this leave us? On the whole, I think the situa­
tion is typical of so many of the matters that are before Congress; un­
less there’s something around that propels these matters up out of the 
soup of unfocused legislative attention, nothing much happens.

There has been sporadic low-level interest by Congress in the safety 
hazards of marine transport of LNG, but it has not been as sustained 
as congressional interest in, say, the hazards of nuclear energy, or the 
hazards of black lung disease in coal mines.

At this time, then, if there were to be any significant legislation 
before Congress relating to the safety of marine shipment of LNG, 
a substantial effort would be required to prepare the Congress to act 
on such legislation. That, in my estimation, is where we stand today. 
D. Review of major LNG legislation and issues before the 95th 

Congress
Paul Rothberg. Thank you, Warren, for reviewing the past con­

gressional interest on LNG. The purpose of my talk will be to provide 
an overview of some of the major issues concerning LNG that are of 
concern to the 95th Congress. I will then relate these issues to some of 
the bills that were introduced in the first session of the 95th Congress. 
Finally, I will list and discuss some possible opportunities for further 
congressional attention.

On the following chart, I have presented a matrix which compares 
major provisions of the legislation before the 95th Congress to a list 
of issues associated with the importation of LNG.1 Bills are listed on 
the top portion of the matrix; issues are listed on the left side of the 
matrix. Wherever a provision of a bill is relevant to an issue, an “ X ”

1 The reader Is referred to app. II for additional details on these Issues.
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is indicated. Thus, this matrix compares major provisions of the legis­
lation before the first session of the 95th Congress to a list of issues 
concerning the importation of LNG.

LEGISLATION INTRODUCED IN THE FIRST SESSION OF THE 95TH CONG.

Major issues H.R.9731 H.R.9773 H.R. 6844 S. 2273

Pricing of LNG-------------- - ----------------------------------------------- --------------------------------------------------------- T---------------
LNG import levels___________________________________________________________________  X X
Federal regulation of LNG import systems------------------------------------------------------------------------------X X
Safety of LNG systems_______________________________________________________________  X X
Offshore siting of LNG systems____________________________________________________________________
Onshore siting of LNG facilities_______________________________  X X X X
Federal versus State authority pertaining to the siting of LNG

facilities_____________________ ____________________________  X X X X
Research and development on LNG systems____________________________________________  X X
Compensation and liability concerns related to LNG accidents------------------------------------------------ X X

I have listed nine issues on this matrix. We’ve already talked about 
LNG pricing and LNG import levels, so I’m going to skip the first two 
issues and start with Federal regulation of LNG import systems.

There are numerous Federal agencies that are involved in the eco­
nomic and environmental regulation of LNG receiving, storage, regasi­
fication, and shipping operations. The current Federal regulatory 
system governing these facilities is, by necessity, rather elaborate, com­
plex, and involves many parties. This regulatory system, according to 
many industry officials, is extremely complex and cumbersome. Numer­
ous Federal, State, and local permits and regulatory approvals are 
required for an LNG receiving terminal and its associated facilities. 
Studies have shown that delays in obtaining approvals from these 
agencies have slowed the innovation of many projects, and have con­
tributed to the cancellation of others. In addition, delays in obtaining 
regulatory permits are a contributing factor to escalating costs for 
LNG facilities and operating expenses. Some of these costs are event­
ually passed on to the consumer.

The Federal regulatory system also causes problems for the U.S. 
competitive position in the international LNG market. Potential sup­
pliers of LNG may turn toward countries that have a more reasonable 
and flexible regulatory system (in terms of getting an LNG project 
into place), than currently exists in the United States.

As Dr. Donnelly mentioned, there has been some congressional at­
tention on the Federal regulatory system, from the viewpoint of safety. 
Congressional attention has also focused on jurisdictional gaps, 
overlaps, and disputes between Federal agencies. For example, a sub­
committee report of the House Interstate and Foreign Commerce Com­
mittee found that overlapping regulations on LNG storage safety have 
lead to duplication of effort, fragmentation of responsibility, and in­
efficient administration. These qualities do not appear to be com­
patible with the optimal requirements one would want for a system 
that must regulate LNG operations. It seems a contradiction in terms 
to have a very inefficient and fragmented regulatory system for main­
taining the safety of such a potentially dangerous material, as is LNG. 
A review of the Federal regulatory system is a possible area for fur­
ther congressional attention.
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The next issue listed on the matrix pertains to LNG safety. I’ll sum­
marize this by saying that there are many potential hazards posed by 
the importation of LNG. I’ll leave a detailed discussion of this subject 
to Donald Allan of Arthur D. Little, Inc.

However, it needs to be pointed out that the LNG import industry 
does have many accomplishments to its record in terms of safety. 
These include the LNG tankers that have recorded more than 3,100 
successful voyages without incident, and the more than 60 LNG peak 
shaving and satellite plants operating in the United States and Can­
ada, which have a relatively safe operating record. As the Congress 
examines the safety of the LNG industry, it might be useful to consider 
some of the potential hazards of LNG in relationship to the safety his­
tory of the industry.

Another area of concern—this is really the next three issues shown 
on the matrix—pertains to the siting of LNG terminals. One issue 
focuses on the questions: Can we site an LNG terminal outside the 
3-mile State coastal zone? Can offshore LNG facilities be legally sited? 
Then we have the question of where shall we place LNG terminals 
and facilities on the continent of the United States. And there is yet 
another part of the siting question. This dimension pertains to Federal 
versus Sate rights—where is the line drawn, and who has the final say 
on where an LNG facility will be placed? These are all areas of un­
certainty that may require further congressional attention.

With respect to siting, at present there is no Federal siting policy 
to govern the location and size of LNG plants throughout the United 
States. It’s a tremendously difficult and complex decision on where to 
site an LNG facility. Do you put an LNG terminal in a rural area, an 
industrial area, or a residential area? There are all sorts of tradeoffs 
and problems pertaining to safety, economics, and environmental im­
pact. This is a question which all the bills in the 95th Congress address 
in different ways.

Some of the unresolved questions pertaining to siting include, should 
new LNG import facilities be located only in remote sites? And then, 
the next question is, how do you define a “remote” site? Should the 
Federal Government, local communities, or State governments estab­
lish LNG facility siting criteria? Should the Governor of a State be 
allowed to veto a Federal decision pertaining to siting? What role 
should the public have in the determination of a siting decision ? These 
are some of the questions that the legislation is beginning to address.

The next issue, down the line, pertains to research and development 
on LNG systems. There’s a number of Federal agencies that are doing 
bits and pieces of LNG research. NASA’s involved, as well as the Coast 
Guard, and the Department of Energy. Whenever there’s an array of 
different Federal agencies involved in a research-and-development 
effort, there immediately arises the question of coordination, namely, 
who should be the lead agency ? Then there is the question of overlap, 
and this is an area that some of the legislation before the 95th Congress 
begins to address. The research-and-development question is particu­
larly timely, because the authorization and appropriation process is 
now proceeding through Congress.

The last area pertains to the question of what happens if there is 
another LNG disaster. Who will pay the damages? What types of 
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compensation and liability responsibility exist? This is another area 
of uncertainty that some of the legislation is beginning to focus on.

Now, as far as the legislation is concerned, I’ve selected four bills 
that I think are representative of what’s been introduced thus far. 
There are two “broad” bills that deal with a number of different issues. 
One was introduced by Senator Pell (S. 2273); the other by Mr. Din­
gell and Mr. Markey (H.R. 6844). And then there are two “specific” 
House bills (H.R. 9731 and H.R. 9773) which deal primarily with the 
question of States rights in siting issues.

I will just briefly mention a couple of the provisions of each bill. I 
suggest that if you want to obtain a more comprehensive and accurate 
understanding of this legislation, you ought to review the original 
bills.2

Mr. Pell’s bill (S. 2273) gives the Secretary of Energy jurisdiction 
over construction permits and operating licenses for LNG facilities, 
and directs the Secretary of Energy to promulgate such regulations as 
may be necessary to establish minimum standards for the location, de­
sign, operation, and construction of LNG facilities. S. 2273 provides 
that after June 30,1977, an LNG facility cannot be constructed with­
out a permit issued by the Secretary.

Under the terms of S. 2273, in order for the Secretary to issue any 
LNG construction permit, the Governor or a responsible agency of the 
affected State must approve the specific location of the proposed fa­
cility. However, the bill allows the Secretary to issue a construction 
permit without this approval if the Secretary determines that the LNG 
facility at the locations specified is necessary for national security rea­
sons. S. 2273 mandates that a hearing be held in the affected local dis­
trict on an application to build an LNG facility.

Mr. Pell’s bill (S. 2273) places a new responsibility in the hands of 
the Secretary of Energy—to promulgate such regulations as may be 
necessary pertaining to minimum standards for LNG facilities. This 
can be contrasted with Mr. Dingell’s and Mr. Markey’s bill (H.R. 
6844), which places this responsibility with the Secretary of Trans­
portation.

Mr. Pell’s bill (S. 2273) directs the Secretary of Energy to report 
to Congress his recommendations concerning creation of a compensa­
tion and liability fund to protect the public against risks associated 
with the construction and operation of LNG facilities. In contrast, 
Mr. Dingell’s and Mr. Markey’s bill (H.R. 6844) states that a permit 
may not be issued unless an adequate contingency plan setting forth 
such steps to be taken in the event of an LNG accident is provided. 
In addition, assurances must be given that there is adequate financial 
coverage to satisfy the claims for personal injury and property dam­
age resulting from the most severe LNG accident which could be ex- 
{>ected. These bills illustrate different perspectives on where LNG 
egislation is headed.

Some of the other provisions of H.R. 6844 pertain to how close to 
a residential area can an LNG facility be built. There are also provi­
sions pertaining to the population density and the siting of an LNG 
facility.

2 For additional details on these bills, the reader is referred to app. III.
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Mr. Pell’s bill states that the Secretary of Energy, in consultation 
with other Federal agencies, must report to Congress on the adequacy 
of current Federal research and development efforts related to health, 
safety, and environmental control in connection with LNG facilities.

The other two bills, H.R. 9731 and H.R. 9773, basically state that 
the Governor of the State, or in some cases, also the legislative body 
of the State in which a proposed LNG facility is to be located, has 
to approve in writing this facility. These bills are of special concern 
to a possible siting problem now occurring in the State of Rhode 
Island. Part of the problem is concern over States rights versus Fed­
eral preemption authority.

So, in conclusion, as I see the situation, the executive agencies and 
the President have made many of the major decisions concerning the 
emerging LNG import industry. Although these decisions will affect 
millions of gas consumers, the role of Congress has been very limited, 
especially in the areas of safety, siting, and pricing.

The bills that have been introduced thus far are still in the early 
stages of the legislative process, and are somewhat preliminary and 
for discussion purposes. In their current form, these oills would con­
tinue the Congress limited influence on many of major LNG policy 
concerns.

For example, none of the bills would give the Congress a major in­
put in deciding whether LNG should be incrementally priced or rolled 
in. These bills do not provide the Congress with a major input in de­
ciding how much LNG should be allowed into the United States. The 
question of offshore siting of LNG facilities is, in my reading of these 
bills, unaddressed.

If the Congress decides that the LNG industry requires additional 
attention, review, and oversight, the timing of future congressional 
actions is very important. Many of the major decisions pertaining to 
the LNG import industry have already been made. Several major 
LNG facilities are already at the final stages of the regulatory process.

There are opportunities for a wide range of congressional actions 
concerning LNG. Congress could examine the need: (1) to improve 
the Federal regulatory system, (2) to strengthen and expedite Fed­
eral research and development on LNG, (3) to design a Federal siting 
policy for LNG terminals, (4) to create an LNG damages or compen­
sation fund, or (5) to maintain an active role in setting LNG pricing 
and import policy.

Or, there’s always the option of continuing the status quo in the 
way the Congress has handled LNG concerns in the past; that is, 
from time to time overseeing the process. Thank you.

Peter Hunt. I’d like to point out that from the standpoint of 
sources of information on the part of Government work that has been 
done—I think the Federal Power Commission record, particularly 
in the area of the Distrigas case heard by Nuham Litt, roughly 3 
years ago, has the best examination, to my mind, of any Federal work 
relative to safety.

I think the record ran to 6,000 pages, generally focused on the issue 
of safety. It’s quite a complete argument. I won’t say it’s easy tn 
access, but it is there.
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Part II. OTA Report and LNG Safety Concerns

Moderator. Our next speaker is Peter Johnson, of the Office of 
Technology Assessment. He’s going to concentrate on the Federal 
regulatory system, Federal siting policy pertaining to LNG facil­
ities, and several other areas. He will selectively review parts of the 
Office of Technology Assessment’s study on the “Transportation of 
Liquefied Natural Gas.”
A. Overview of OTA's assessment entitled “Transportation of Lique­

fied Natural Gas”
Peter Johnson. The Office of Technology Assessment completed 

a study in September of last year on the transportation of LNG. The 
study was requested by the Senate National Ocean Policy Study, and 
it was done over about a 6-month time period. It focuses on the na­
tional concerns about the technology to import and transport large 
quantities of LNG in this country in the future.

I’ll present a summary of the report, and highlight some of the 
subjects involved in it—some of the subjects that haven’t been covered 
by the other speakers here today. Many of the speakers covered sub­
jects which we also have included in our report, as well.

The OTA study addresses the present and future consequences of 
introducing such technology as planned for a series of major U.S. 
LNG import projects. The operational phase of the first of the projects 
will begin this year, as Max Levy has told you about. Similar systems 
are also planned for bringing some Alaskan gas to the Lower 48, so 
these are included as well.

The report contains three principal chapters and several appendixes. 
The first chapter describes the LNG system of ships, terminals, storage 
tanks and connecting links; the history of LNG; and the status and 
trends of present projects. This chapter addresses the likely future 
deployment of LNG technology in the United States, and describes 
how the history may relate to some future trends.

The second chapter in this report is a series of nine papers. They 
contain critical reviews of subjects or issues which we identified as 
those of some considerable public concern. The subjects of the critical 
review papers briefly are: First, the design and construction of LNG 
tankers, including the adequacy of standards, the safety record of 
tankers in the past, and the future trends in tankers. Second, regu­
lation and inspection of tanker operations, including traffic control 
systems, the Coast Guard inspection practices, and crew training.

Next, there is a paper on the regulation of terminal operations, 
both in the area of setting design standards, enforcing those standards, 
and inspecting the operations. This paper also includes the process 
of arriving at a decision to allow a project to proceed, which, as you 
know has in the past been principally an FPC matter, now under the 
jurisdiction of the Department of Energy. In the same paper are 
considerations of LNG import policy, and coordination among the 
regulatory agencies involved, that is. the Department of Energy, the 
U.S. Coast Guard, and the Office of Pipeline Safety Operations.

Another paper is on the research work by the Federal Government, 
leading to a determination of the acceptable safety of LNG operations.
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That paper describes some of the past work on safety and looks into 
the suitability of risk-analysis techniques that are used. You’ll hear 
more about the safety question from our next speaker. Originally I 
thought David Rosenbaum from GAO would be a speaker here today, 
because we deliberately included references to the GAO work on 
safety, and excluded some of the more detailed studies on the safety 
of terminals, and other aspects of research, because the GAO was 
already doing a study on that subject.

Another paper is on the process of siting LNG facilities, including 
the questions o.f who should, if anyone, establish siting criteria, and 
what criteria should probably be considered.

Another paper is on the present status of liability for LNG 
accidents.

The next paper is on the relative reliability of LNG supplies from 
countries such as Algeria and Indonesia—who are the prime sources 
of the presently planned projects, and also discussion of some countries 
who may be suppliers in the future, for projects just now in the talking 
Mage. This paper includes an analysis of possible regional dependence 
on imported LNG, when the presently planned projects are 
operational.

And last, there’s a paper on the determination of LNG pricing 
policy.

The final chapter of our report describes public concerns about 
LNG and actions desired by certain groups, such as utility companies, 
labor unions, State and local officials, related industries and public 
interest groups. We based this discussion on information we developed 
during our study by means of panel and workshop meetings, and inter­
views and mailed questionnaires to various persons and groups inter­
ested in this subject.

As you know, the technology of handling LNG on land has been 
in use in this country for over 20 years, and in fact, the first LNG 
peak shaving .facility which suffered an accident in Cleveland in 1944 
was in operation over 30 years ago. Also, the transportation of LNG 
from port to port in special tankers has been around for many years. 
The Algeria to United Kingdom trade has been operational since 1964, 
the Alaska to Japan trade since 1969, and even Algeria to Boston trade 
since 1971.

However, to date, the United States has not been a major importer 
of LNG, and new projects underway will make a major change in that 
situation. By 1980 to 1985, our estimate is that it’s likely that about 5 
percent of the natural gas that is consumed in this country could be 
imported in the form of LNG.

It’s also possible that newer LNG projects, just in the early planning 
or talking stage, could raise that percentage to about 15 percent in 10 
years following. These are just general guidelines for the amount of 
LNG that might be in use in the coming years.

One could argue that the future will not bring a major increase in 
the scale of ships, and storage tanks, from those in use today, and in 
fact, the size of the ships has become rather standard, about 125,000 
cubic meters, and in fact, some of the big storage facilities, such as the 
one you saw at Cove Point, is really no larger than some peak shaving 
storage tanks in a few of our large cities today.
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However, from another point of view, today a very small amount 
of LNG is being transported within the waters of Boston Harbor, and 
Kenai, Alaska. In a few years that amount could grow by a factor 
of about 20, and each day, on the average, about 200,000 cubic meters 
of LNG could be in transit, in U.S. waters, in places such as Boston, 
Chesapeake Bay, Savannah River, Lake Charles, La., Matagorda 
Bay, Tex., somewhere in California, and Alaska.

The safety of these operations are naturally of concern to many. 
Even though to date there have been a few serious problems with 
either LNG ships or terminals excepting incidents like the Cleveland 
accident, and the accident at Staten Island. However, even the remote 
possibility of a very serious accident deserves attention, because the 
consequences could be severe.

Large spills of LNG on land or water behave in different ways, but 
each could cause major fires after evaporating and mixing with oxygen 
in the air. An LNG spill on water would quickly spread and evap­
orate, probably much faster than a spill on land. A large cloud would 
probably form, and if it were ignited, it would burn very rapidly. 
You’ll hear more about clouds and fires and explosions from the next 
speaker.

But, the important considerations are, first, LNG is a dangerous 
cargo—perhaps not the most dangerous—but it is dangerous. And it 
could cause major problems if an accident did occur. And second, the 
U.S. picture of LNG transportation is growing rapidly in the future.

I’ll discuss some of our particular findings related to the regulatory 
aspects and possible future problems that we investigated. Under the 
subject of tanker design and construction, we studied the U.S. Coast 
Guard’s operation of specifying and enforcing design standards for 
U.S. ships and foreign ships. This included the Coast Guard’s letter 
of compliance program, which is a system they use to evaluate the 
standards that the foreign-built tankers are designed and built to.

It appears that the low risk of the tanker operations in the past, and 
the good safety record of LNG tankers is related to the standards that 
have been promulgated and are in use today, and it is our general 
judgment that would lead to a fairly low risk operation in the future.

There are a couple of questions under tanker design and construc­
tion though, that we had some cause to question. One has to do with 
the size of tanks and the size of the ships themselves. Tn the future, 
there may be some incentives to increase ship size, and since the possi­
bility of a major collision, penetrating cargo tanks does exist, even 
though it may be a remote possibility, it may be a good idea to look 
into a limitation of tank sizes or ship size. The other concern that we 
had in the construction area, was that as the fleet grows older, it seems 
that greater caution and attention should be paid to determining how 
well the ships will be maintained. This would include how well cargo 
containment systems, that in some cases are fairly new designs today, 
will hold up over time—how well inspection and monitoring of all 
ships will be done—how well the foreign flag states will also survey 
and inspect their ships.

In the area of tanker operations and regulations, one of the things 
that was brought up earlier that we did investigate was the problem 
of traffic monitoring and control. As you probably know, the Coast

26-349 0 - 78 -4
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Guard now has regulations to limit other traffic in Boston Harbor, the 
one place where we are importing some LNG today. They establish a 
clear harbor, and regulate shipping to the extent that no other marine 
traffic is allowed when a ship enters the harbor.

Each LNG terminal has unique traffic problems, and the system 
that’s operating now in Boston Harbor probably won’t work the same 
everywhere. The adoption of positive traffic control systems is a possi­
ble measure that the Coast Guard could take under present authority. 
Some ports do, in fact, have vessel traffic systems in operation, but in 
fact, none of the ports that are now importing or plan to import LNG 
have any vessel traffic system.

Criteria for establishing vessel traffic systems have been used by the 
Coast Guard, based on the number of ships and accident records in 
each harbor. It seems that additional criteria may be also used in­
cluding how hazardous the cargoes are, and what potential impacts 
of major accidents may be in certain harbors.

Under the subject of tanker inspections—as you know the Coast 
Guard inspects LNG ships as they enter this country, and they have 
a boarding program operating in Boston, in which they board the 
vessel, the Descartes, each time it enters the harbor, look over the 
cargo systems, and also, escort the vessel into port,’ when they have 
determined that everything is operating properly.

Their inspection, however, doesn’t include any of the propulsion 
systems on the ship, or the navigation equipment, or even determina­
tion of crew competence. We suggested that possibly more rigorous in­
spections could be utilized in the future, and that inspector training 
and inspection technology that’s used could be improved.

On the subject of the training of crews, we have been impressed 
by the fact that the industry has done a remarkable job in training 
their crews, and they apparently have a very good system. However, 
the Coast Guard standards for crews have two different aspects to 
them. One has to do with U.S.-flag ships, and another has to do with 
foreign flag ships.

The Coast Guard has proposed standards for U.S.-flag ship opera­
tions, and presently is working with the international community 
to gain the same acceptance of standards for foreign flag crew compe­
tence. This is a long process, and there may be some reason to think 
that improvements in promulgating standards in foreign flag ship 
operators may be useful.

On the subject of the regulation of terminal operations, the present 
regulations are promulgated by the Office of Pipeline Safety Opera­
tions, in the Department of Transportation and to date they have 
adopted industry standards developed under the National Fire Pro­
tection Association, and those standards are in force.

There is now a proposal from the Office of Pipeline Safety Opera­
tions, for new standards, with some new coverage in them. Some of 
the new coverage includes thermal exclusion zones, vapor dispersion 
zones, and seismic criteria.

We have noted that there have been concerns by industry that these 
standards are too stringent and do not allow enough flexibility for 
their operations. Buffer zones for vapor dispersion in these proposed 
standards could require companies to acquire very large areas around
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LNG storage tanks. One of the alternatives to large buffer areas in 
the proposed regulations is that one would have an automatic ignition 
svXX lighting a fire on an LNG spill if it occurred. There is quite 
a5bit of controversy about whether that’s a reasonable alternative or 
not. Or whether there are other alternatives that

On the other hand, the proposed standards do not seem to speciiy some of the desiS and construction details that the industry had 
specified in the past, such as, equipment specifications and material 

^Another subject is the actual inspection, and enfoVc^ 
standards in terminal operations. There appears to be some gaps in 
the current inspection process. The Office of Pipeline Safety Op 
tions does not have an inspection staff of a very large 
fact have not been able to do LNG inspections themselves. They have 
made agreements with the State agencies to adopt their standards and 
carry out inspections. These inspection programs do vary among the 
States and in some cases they are not as good as otners.

It appears that the Office of Pipeline Safety Operations could - 
elude guidelines of inspection and enforcement, along with standards, 
and there may also be some reason to think that guidelines for trai 
ing inspectors themselves might be useful. QfTPneipq

There are some other coordination problems among the> 
In the past the FPC has made stipulations at vanous hearings for 
companies to follow when they design, build, and operate a » 
doesn’t appear that the FPC does any enforcement of their stipula­
tions. And its difficult to see in some cases that ‘hose regulations that 
the FPC has made are enforced by anyone since the Office o± Pipeline 
Safety Operations doesn’t have the staff and the information doesn t 
“‘rteW is LNG facility siting which is basically
a very controversial subject. It’s related to safety, but it s also related 
to environmental concerns and land use questions.

We looked at who should establish criteria, if any, and what criteria 
should be considered. And even how one goes about defining a remote 
site, if that’s one of the criteria. To date, the industry has selected sites, 
and the Federal Government has appraised those sites. In past cases 
that have been considered, there has not been a l°t j
tion in this process of site selection. And we found that the I ederal 
process has not really encouraged local participation.

Many groups have suggested that the Federal Government set site 
screening standards, or establish some uniform siting criteria. In the 
past the FPC was asked by a group of Eastern States to establish sit­
ing criteria—this was almost 2 years ago. The new Office oi Pipeline 
Safety Operations regulations also include some siting criteria. Some 
of the regulations in fact, do determine what sites may or may not be 
allowed. The Coast Guard also has a say in siting. They naturally 
determine what ships may operate, whether or not a ship has access to 
a site. But they have not taken part in any siting criteria determina­
tion, and in fact have tried to stay out of the subject.

In our report we offered some options one might consider on estab­
lishing siting criteria. I’ll present just some of these options. We 
thought that perhaps an approach in three parts would be useful. Ihe 
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first part would be standards. Those standards might include things 
such as property dimensions and distance from storage tanks and ter­
minals to other property lines. And the conditions of habor entrances, 
shipping channels, turning basins, and tanker berths, and the rela­
tion to other marine and land use activities in the region. The stand­
ards could also cover impacts on natural resource values, and presence 
of unusual hazards like seismic problems.

. The second part that could be considered has to do more with plan­
ing of future LNG import projects. This would include a definition 
of the existing natural gas pipeline network, the projected demand 
for the use of gas through those pipeline networks, and the projected 
domestic supply of gas through those pipelines. In addition the pos­
sible source of foreign countries with excess gas to export would be set 
out m a plan. Siting guidelines could be a third part to consider. 
Guidelines could cover items such as location of a site relative to dense 
population centers, and resolution of land-use conflicts. Also, the loca­
tion of the terminal relative to other ship traffic, benefits to specific in­
dustries and satellite developments, and questions of degradation of 
natura 1 areas, or residential areas, by introducing industrial activities.

1 he location of population exposed to specific accident scenarios 
at a terminal would be included as well as the presence of external 
factors, like severe weather and nearby airports, and availability of 
equipment to control effects of accidents.

This concludes my remarks. I’ve just briefly covered some of the 
points that are detailed m our LNG report. The report is available to 
anyone who would like a copy.

Moderator. Thank you. Pete. Our next speaker, Donald Allan, of 
Arthur D. Little, Inc., will concentrate on LNG safety concerns. ADL 
has done work for both industry and for government and is very 
respected in the scientific community. We’re glad that Mr Allan 
could come at very short notice.
B. A brief sumjmary of LNG safety
Ji0™1'? A-VHn- Research and engineering evaluations of the safety 

of GJNG facilities and operations are extensive. In fact, they are con- 
tinuing with new, comprehensive programs now being planned. This 
effort is predicated on the desire of both industry and the Government 
to insure that the risks presented by existing and planned LNG proj­
ects are acceptable. In general, the effort reflects a public concern with 
the adequacy of LNG safety.

To present a balanced and objective overview in light of these con­
cerns is difficult. In this presentation, however, we have tried to 
delineate the primary factors that influence LNG safety in a straight­
forward manner, considering what is perceived to be a reasonable 
consensus within the engineering and scientific community. The over­
all presentation covers the primary types of LNG facilities and 
operations, the properties and intrinsic hazards of LNG, its contain­
ment, the measurement of safety, and a brief listing of some of the 
safety issues and problems that remain.

LNG facilities and operations
There are two basic types of LNG facilities; peak-shaving plants 

and baseload or import terminals. Figure 14 shows a peak-shaving 
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plant. In this type of facility, natural gas taken from the transmission 
line that carries the gas from the gas wells to distribution centers is 
liquefied during periods of the year when the demand is low, stored in 
large holding tanks as a liquid, and then—when demand rises in the 
winter—liquid is withdrawn, heated to a gaseous state, and used to 
supplement the gas being received from the transmission line itself. 
There are well over 50 of these facilities in existence in the United 
States, located in or near major cities. Some of them have been oper­
ating continually for up to 13 years.

Figure 14. Peak shaving plant.

Figure 15 shows an LNG import terminal. This plant does not have 
the capability to liquefy natural gas. Instead it receives the liquid by 
tanker from an overseas supplier, for example, one located in Algeria. 
The liquid is stored in the large holding tanks and is withdrawn, re­
gasified. and then sent out to the local distribution system as the 
demand arises. Liquid is also shipped from this terminal by highway 
trucks to peak-shaving plants and satellite storage facilities that 
service smaller, more remote distribution systems.

This particular installation, located in Everett, Mass., is the only 
one in the United States that is currently operational. There are, how­
ever, other larger facilities that have been built and are essentially 
ready to receive tanker deliveries. These installations are located in 
Cove Point, Md.; Savannah, Ga.; and Staten Island, N.Y. In addition, 
new import terminals are being planned for the gulf coast and Cali­
fornia.

LNG properties and characteristics
The primary ingredient of natural gas is methane; its other ingredi­

ents include ethane, propane, and a little nitrogen. The primary ingre-
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Figure 15. Distrigas LNG Import Terminal.

dients of liquefied petroleum gases (LPG), on the other hand, are 
propane or propane and butane. The important physical properties of 
these gases are shown in figure 16. Methane has the lowest boiling 
point (minus 162° C or minus 259° F) of th& hydrocarbons listed. 
Being a cryogen it is kept as a liquid by storing it at or near its boiling 
point and at slightly higher than atmospheric pressure. The liquid re­
quires about one six-hundredth (.001666) the space required for an 
equivalent weight of gas. Liquid propane (LPG), on the other hand, is 
sometimes stored at or near its boiling point, usually when large quan­
tities are involved or pressurized at ambient temperature, as for high­
way and rail transportation. Methane gas is flammable when mixed 
with air in concentrations of 5 to 15 percent by volume. Its heat of 
combustion is a little higher than the other energy gases.

COMPARISON OF sort PHYSICAL PROPERTIES

HOL .1
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•ETHA3S
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-162
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30 

-89

P90PA1E 

44 

-42

BUTATE 

58 

-12

SP 6R LIQUID 0.30 0.38 0.51 0.56
SP CR VAPOR - SATD 1.40 1.47 1.84 2.00

- 5 °C 0.55 1.04 1.52 2.07

lh. : 5 2.9 2.1 1.8
UFL X 15 13 9.5 8.4

KAT V COnUSTlON KCAL/K6 13,271 12,403 12,037 11,800

Figure 16. Physical properties of energy gases.
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LNG hazards
If LNG accidentally escapes from its container, it represents a haz­

ard to both people and property. Being very cold (—260° F) it will 
freeze skin tissue on contact. Although it is not toxic, it can cause 
asphyxiation when it evaporates, since its vapors will displace oxygen 
in the air. The methane content of the air has to exceed about 52 per­
cent by volume, however, before asphyxiation will occur. Since this 
percentage greatly exceeds that required for the mixture to become 
flammable, the fire hazard is generally of greater concern.

LNG may also explode—another form of hazard. If LNG vapor is 
mixed with air and ignited within some type of confinement, such as a 
building, the resulting rapid release of energy will cause the pressure 
of the LNG to rise to the point where the confining medium bursts or 
‘‘explodes.” Considerable research has been done on the possibility of 
unconfined mixtures—as might occur in a large LNG spill—explod­
ing when ignited. However, no evidence that this kind of explosion or 
detonation, will occur has ever been found, and thus there is a general 
consensus that this is not a credible hazard.

Another type of explosion occurs when LNG is accidentally spilled 
on water. It is an unusual phenomenon involving vaporization at an 
extremely high rate followed by an air blast—and this occurs without 
the fuel combusting. Research studies have demonstrated, however, 
that this phenomenon occurs only when the content of the higher hy­
drocarbons, such as ethane, is greater than that present in most all 
LNG that is shipped or stored. However, even when such explosions 
do occur, their energy content is relatively small.

The primary hazard resulting from the escape of LNG is fire. If 
accidentally spilled on the ground, the LNG evaporates very rapidly; 
and if the resulting vapor is ignited right away, a fire will develop 
over the evaporating pool of liquid—and it will continue to burn until 
all of the liquid has evaporated. If the spill is large, the fire may be of • 
substantial dimensions, and the resulting thermal radiation can cause 
injury and damage at some distance away from the fire.

If the vapor is not ignited, it will form a cloud that will move down­
wind. This cloud will remain just above ground level because the vapor 
at the boiling point of the liquid is more dense than the surrounding 
air. However, the natural turbulence of the air will dilute the vapor 
cloud as it travels downwind—eventually becoming so diluted that it 
is no longer flammable. If the cloud is ignited at some point downwind 
before it becomes fully diluted, it will burn and cause thermal injury 
and damage to anything it envelops.

Figure 17 shows an LNG pool fire. In this scenario the LNG has 
been spilled on water and the resulting vapor has ignited. As the liquid 
spreads on the water, the mass rate of evaporation increases and the 
fire becomes larger, as shown in figure 18.

Experiments of this kind, combined with analytical techniques that 
account for the physical processes that take place, have made possible 
predicting the size of LNG pool fires and the thermal radiation ema­
nating from the flame. For example, the size of a burning pool and its 
total burning time as a function of several pool sizes are presented in 
figure 19. These values derive from very rapid spills onto water as 
might occur if a shipborne container suffered major damage and an
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Figure 17. LNG pool fire.

Figure 18. LNG pool fire.

LNG spill occurred. A single container of a large (125,000 m8) LNG 
tanker wou d hold about 25 000 m8 of LNG weighing about 10,000 ton" 
in wn™8’ ®temal to LNG fires are presented
in figure 20. The figure shows that, for the largest spill, the fire can 
ter SnfSeth’n'hdegree bU"JS ™ d!s.tances UP to 8,200 feet from the cen­
ter of the burning pool. Clothing, buildings, and other structures
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(fuel regression rate - one inch/min)

Maximum Pool Radius and Duration 

for Varioua LNG Spill Volumes 

(from reference 5)

LNG Spill 

Tons

Maximum Pool 

Radius

Feet

Maximum Pool 

Burning Time 

Seconds

50 165 * 65 *

100 210 75

1,000 500 135

10,000 1195 245

♦figures rounded off

Figure 19. Size of a burning pool and its total burning time as a function of 
several pool sizes.

that block radiation will, of course, afford considerable protection. A 
fire from the largest spill could ignite wood at distances of up to 
1 750 feet.

’ The development of a flammable methane vapor cloud is shown in 
figure 21. The LNG has spilled on the ground within a diked area, 
and a vapor cloud has formed very rapidly. The visible cloud is actu­
ally condensed water vapor rather than methane since the methane 
gas is not visible; however, the visible cloud generally represents the 
extent of the methane that can be ignited. After a very short interval 
of time, the prevailing wind interacts with the cloud, and it travels 
with the wind, as shown in figure 22.

(from reference 5)

Spill Amounts (Tone)

Limiting Distances for Thermal Effects

from LNG Pool Firea

50 100 1000 10,000*

Second degree burns 

2 + burn

800 ft 1050 ft 2950 ft 8200 ft

Ignition of wood 

(piloted ignition)

240 ft 330 ft 760 ft 1750 ft

♦values not given in reference 5 but calculated by the same method

Figure 20. Limiting distances for thermal effects from LNG pool fires.

Again, as in the case of pool fires, experimentation and analysis 
have provided a means of predicting the downwind dispersion of 
vapor clouds as a function of (a) spill rate and quantity, (b) the sur-
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Figure 21. Flammable methane vapor cloud.

Figure 22. Wind interaction with flammable methane vapor cloud.
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face upon which it is spilled, and (c) the prevailing meteorological 
conditions. The results of one set of predictions are given in figure 23 
for accidental spills on water. The figure shows that for the largest 
quantity, 10,000 tons (~25,000 m3), under the weather conditions un­
favorable to diluting the cloud, it might travel for about 12 miles 
before becoming completely dispersed and no longer flammable. The 
maximum diameter of the cloud might be as much as a mile, but it 
would shrink considerably, long before it traveled its maximum dis­
tance. The maximum condition, of course, would result only if the 
cloud were not ignited. If the cloud entered a populated area, it 
would undoubtedly be ignited very quickly by one or more of many 
potential ignition sources present, and its forward progress would 
then be stopped. It may also be of interest to note in this figure that 
spills of refrigerated LPG are capable of producing almost the same 
results.

SPILLS ON WATER 

(Under Worst Weather Conditions)

LNG LPG

Spill Max. Max. Max. Max.
Quantity Half-Width Extent Half-Width Extent
(Tons) (Ft.) (Miles) (Ft.) (Ft.)

100 340 1.5 320 1.4
1,000 860 4.5 800 3.9

10,000 2,020 12 2000 11

e 23. Prediction data on downwind dispersion of LNG and LPG vapor
clouds.

LNG containment
LNG presents a hazard only if it is accidentally released from its 

container. Regulations and careful installation of LNG systems miti­
gate against the occurrence of major containment failures. Terminal 
storage tanks are double-walled with the inner container’s structural 
material able to withstand cryogenic temperatures. Impacts from 
earthquakes, winds, tornadoes, and the like, are taken into account in 
their design and careful inspection (e.g., X-raying of all welds) and 
testing further reduces the likelihood of a failure.

In addition, storage tanks are surrounded by dikes or impounding 
basins to confine an accidental spill. Dikes or basins limit the area 
over which heat may be transferred from the ground to the liquid 
pool, and serve to restrict the size of the pool fire or the extent of the 
vapor cloud that might occur. Current regulations specify that the dis­
tance beween the edge of a dike and the plant property line must be 
such that the thermal radiation beyond the plant boundary will not 
exceed a specific value, 10,000 Btu/hr./ft.2—under certain prescribed 
conditions. At present, Federal regulations do not stipulate distances 
from the dike to the plant boundary that would make it impossible for 
a flammable cloud to reach beyond the plant’s boundary.
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The containment of LNG tankers consists of a basic cryogenic-com­
patible internal container surrounded by insulation. Tankers also have 
double hulls which greatly reduce the vulnerability of these containers 
to damage by collision, impact, or grounding. Oil tankers, on the other 
hand, only have a single hull that is in contact with water on its ex­
ternal surface and with oil on its interior surface.

A sketch of the cross-section (plan view) of one type of LNG 
tanker is shown in figure 24. This tanker has five freestanding spheri­
cal tanks; portions of three of these spheres are shown in the figure. 
The double hull, the supporting structure, and decks provide consid­
erable resistance to external impacts.

Ptan vtow of mA) dnk u«d to dafina impact

Figure 24. Cross-section of one type of LNG tanker.

Measurement of safety
From the preceding discussion, it is apparent that an accidental 

spill of LNG could produce a thermal hazard to the surroundings. The 
likelihood of this occurring, however, is very small. However, one 
method of taking these two factors—the probability of occurrence and 
the hazards—into account in asessing the safety of LNG operations 
is that of estimating risks. These risks can be estimated by multiply­
ing the probability of an event occurring by the consequences of an 
event; this would yield, for example, an estimate of the annual proba­
bility of a certain level of injury or damage occurring.

Risk estimates have been made for terminals and for LNG tanker 
operations. In concept, all potential events that might singly, or in 
combination, lead to an accidental spill are identified, their probabili­
ties of occurrence derived from past experience with similar systems, 
the combinations of events organized (in the form of fault trees), and 
the total probability of the major event occurring estimated from the 
probabilities of the contributing events. The consequences of the spill 
are estimated from predictions of injury and damage caused by pool 
fires and the burning of vapor clouds.

A brief example of this form of analysis is that carried out for an 
LNG tanker operation. The problem is to estimate the risk of an LNG 
spill caused by another ship colliding with the LNG tanker. The steps 
in the analysis follow,:



Energy Absorbed in Collision ET, 1000 Tons - Knots’

Empirical correlation between resistance 
to penetration and energy absorbed in
collision (from Reference 1)

Figure 25. Correlation analysis.

Step —The structural resistance of the LNG tanker to the impact 
of another ship is estimated. This is done by utilizing a correlation of 
the kind shown in figure 25 where actual damage observed in a number 
of ship collisions is used to relate energy absorbed by the metal struc­
ture of the ship to the resistance of impact. This provides a basis for 
determining the extent of damage as it relates to the amount or re­
sisting material on the impacted ship and the speed and displacement 
of the impacting ship. The relationship between impact speed and 
displacement necessary for sufficient penetration to cause an LIN It 
spill is given in figure 26. Areas A, B, C, and D represent positions 
along the side of the ship where requirements necessary for damage 
to the inner LNG containers are different. It can be seen that, except 
for the most vulnerable points (area D), the impacting ship must be 
traveling at a fair rate of speed and impact the LNG tanker beam-on 
(at right angles) before damages great enough to cause a spill would 
occur. This correlation is then further expanded to take into account 
different angles of impact. . , T

Step The probability that another ship impacting the LINur 
tanker under the conditions determined in Step 1 would next be esti­
mated. This estimate takes into account the range of ship sizes that tne 
LNG tanker may meet on its way into port, their speed, the frequency 
of accidents that have occurred in the past, and the possible angles of 
impact. The probability of this occurring for a typical operation is ot 
the order of 1 in 100,000 to 1 in 10,000 per year of operation.

Step 3.—The consequences of the accident, given a spill, are esti­
mated, using predictions that were shown in Figures 20 and 23.

Step 4.—As one measure of risk, the probability of an individual 
located on shore suffering a fatality as the result of an LNG tanker 
collision is derived from the probability of a spill occurring and the
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I igure 26. Relationship between impact speed and displacement necessary for 
sufficient penetration to cause an LNG spill.

potential consequences of the spill This value for a typical case is 
hour) °r^er 1 chance in 1 million per year (1X IO-10 per

Once estimates of a risk are made, their significance may be deter­
mined by comparing this risk with that of others to which the average

twa racw rotarui! activities

Fatalities/person-hour

Activity of exposure

Motor Vehicles 1
X 10’6

(one in a million)

Commercial Aviation 1
x 10"6

Smoking 5
x IO-7

(five chances in 10 million)

Railroad Travel
> x 10"8

(five chances in 100 million

Skiing 1
x 10"6

Hunting 1
x 10-6

Figure 27. Risks from voluntary activities.
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RISKS FROM INVOLUMTARY ACTIVITIES OR CADSES

Cause

Tire (while at boae)

Accident (at ho»e)

Electricity (hoae wiring and 

appliances)

Struck accidentally by falling 

object

Inhalation and Ingestion of food

Explosion of Pressure Vessel

Figure 28. Risks from

Fatalitles/person-hour of 

Exposure

5 x 10~9 (5 chances In a billion)

2 x IO-8 (2 chances in 100 allllon)

1 x 10"10 (1 chence In 10 billion)

8 x 10'10

1 x 10"9

3 x 10-11 (3 chances in 100 billion)

voluntary activities or causes.

person is normally exposed, as shown in figures 27 and 28. These fig- 
ures show that individual risks on the average, for voluntary activities 
are of the order of 1 in 1 million per hour and for involuntary activi­
ties of around 1 in 10 billion per hour. For the LNG example given 
here, the risk to an individual from an LNG tanker accident tends to 
be less than that from most other risks that are, in effect, accepted dur­
ing one’s everyday life. Actually, Coast Guard control of shipping and 
better-than-normal operational rules for shipping tend to reduce risks 
of LNG shipping accidents to even lower values.

This kind of analysis is helpful in that it more clearly reveals the 
various factors that contribute to risk (so that important areas where 
effective measures for reducing risks may be identified), and it also 
provides a quantitative way of measuring safety.

Remaining issues
The issues most commonly mentioned in considering the safety of 

LNG imports are presented in figure 29. To this list one might add:
Is there a need to control the selection of sites for LNG 

importation?
Are further measures for improving safety feasible and 

practical ?
Summary

The hazards of LNG have been identified, sufficient research has 
been conducted so that the hazards are reasonably understood, de­
tailed and comprehensive analyses of failures have been conducted, 
and measures of risk have been derived. Remaining issues that are 
currently receiving additional attention have been identified and are 
being evaluated by both industry and the Government.

Moderator. Thank you, Don, for that excellent presentation on 
LNG safety concerns.
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IS THERE A NEED FOR THE FUEL?

DO PRESENT REGULATIONS ADEQUATELY SAFEGUARD PUBLIC SAFETY?

CAN NEW FACILITIES BE BUILT WITHOUT UNDUE DELAYS?

IS MORE RESEARCH NEEDED TO AID FACILITY DESIGNERS AND/OR REGULATORY GROUPS?

PREVENTION AND CONTROL TECHNOLOGY

FIRE AND DETONATION HAZARDS

FLAMMABLE VAPOR DISPERSION

Figure 29. Issues associated with the safety of LNG imports.

Part III. Industry Perspectives, Comments by Public Interest 
Groups, and General Discussion

Moderator. The last part of the seminar will be an opportunity 
for some oral interchange between industry, Federal and State offi­
cials, congressional staff, and public interest groups.
. Just to orient you to some of the people who are present today, 
^should be noted tbat we have representatives from the Coast Guard, 
FERC, ERA, Department of Energy, and Department of Transpor­
tation. From the industry side, we have representatives from Cabot 
Corp., Public Service Electric & Gas Co., El Paso.; Trunkline, and 
several LNG consultants. We also have representatives from the 
Environmental Policy Center, representatives from a Nader inter­
est group, and two representatives from BLAST.

What we’ll try to do during this part of the seminar is to obtain 
a diversity of perspectives and opinions. Please feel free to talk on any 
issue. Mr. Abbotts, did you want to go first?
A. Public interest research group

John Abbotts. I’m John Abbotts, I’m with a public interest re­
search group. I’d prefer to go last, but I’ll go ahead and go first, and 
try and keep it brief. There’s really one issue that I specifically want 
to talk about, and that’s the liability issue. I’d just like to put in a 
pitch to the congressional representatives here that if the liability 
issue becomes one that’s considered legislatively, that they not make 
the mistake that was made 20 years ago with the nuclear industry, 
in passing Price-Anderson.

Now, if they give the LNG or LEG—liquified energy gas—indus­
try an opportunity which Congress has never given the nuclear indus­
try, and that’s the opportunity to put its corporate assets where its 
mouth is. Specifically, the liability should be strict, liability should 
be unlimited, and the Federal Government should not get involved 
m the business of indemnification, or insurance, except perhaps to 
collect fees to establish a pool.

Just briefly, I think the other salutarv effect that unlimited liabil­
ity would have, is that with unlimited liability, the siting problems, 



51

to some extent, would take care of themselves. In other words, with 
unlimited liability, companies would be encouraged not to site facil­
ities in areas of seismic risk, and would be encouraged to site them 
away from populated areas.

Moderator. Mr. Cabot, did you want to respond to that, or offer 
any other comments?
B. Distrigas Corp.

John Cabot. Well, not specifically to that. I’m not aware that there’s 
any limitation on liability today, but my main point is that, I would 
like to express a little disappointment that the GAO is not present 
today. 1 d rather hoped that we’d have a chance to learn more about 
* a?^- jVe’ in past’ been verY impressed by the work that the 
GAO has done, and I guess I feel a little peculiar about this latest one, 
because the only place I could read much about it is in the New York 

seems to me it would be very useful to have a report that 
could be acted upon by the industry, or by regulatory authorities, or by 

e Congress itself, to be available to the industry, to the regulatory 
authorities, and possibly to the Congress. And I’m sorry we haven’t 
had a chance to have it released already.

Moderator. Any other comments ?
Peter Hunt. I have one question, I guess, at this point—during the 

hearings, we’ll be able to do a lot more—but, to Peter Johnson? In- 
deed, when there is the closing, basically, of the channel in the Port 

^?s^0n’ ^rom the standpoint of providing a single clear lane for 
the Descartes when she comes in—are the other people who would like 
to use that port at the same time compensated for this interruption ? 
bmce indeed, the Descartes takes really about the best weather and 
the best time of day for its transit.

Peter Johnson. No ; it’s my understanding that there’s no compen­
sation to the other traffic in the area, and I guess one of the thoughts 
that we had when we were looking into this was the fact that Boston 
Harbor is not a very busy harbor compared to some others-----

Hunt. Well, New York is-----
Johnson. New York is a very busy harbor, the Chesapeake Bay is 

a very busy harbor, but to my knowledge there’s no-----
Moderator. Someone else wants to address that question. Person 

asks for identity of Hunt.
I^YNT' sorry, Peter Hunt, Director of Research and Analysis 

tor the Subcommittee on Energy and Power, of the House Interstate 
and Foreign Commerce Committee.

Moderator. I have a question for Mr. Allan, if he doesn’t mind ad­
dressing us again. Does Arthur D. Little have any stated position on 
whether, if there was a severe rupture of an LNG tank, what good 

a dikes do, and under what conditions would it contain a 
spill ?

Allan. The dikes surrounding the LNG tanks, both the peak-shav­
ing facilities and the baseload terminals are designed so that large 
flows of LNG from the tanks, in the event some kind of an accident 
occurred, and the LNG was released, that the dikes would contain the 
liquid. And, as I said before, they are designed so that the . . . have 
been analyzed for the extent of the fire that would be produced, that 
could ignite it right away, and the extent of the flammable vapor 

26-349 0 - 78 -5
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cloud. Other factors that go into the design, are those that have to do 
with the structural characteristics of the dike so that they’ll be en­
sured that they’ll withstand the dynamic head of the flow of the LNG 
when it reaches the edge of the dike. There’s been concern about over­
flow over the dike, and that has been addressed in most designs.

There’s a concern about, if you have two tanks, and one dike, of the 
LNG liquid, if it’s spilled from one tank, contacting the outer wall of 
the other tank that still has maintained its integrity, and it, being nor­
mal steel, becoming brittle. The current regulation requires that the 
facility be designed so that won’t happen.

Moderator. Our next speaker is Gene Coscriff of BLAST.
C. Statement of BLAST {Bring Legal Action to Stop Tanks')

Gene Coscriff. I am here to present the position of BLAST— 
Bring Legal Action to Stop Tanks—on the importation of LNG into 
the United States. We are totally opposed to the storage and trans­
portation of LNG in any populated area. We wish to stress the fact, 
that this is not merely a local or provincial position. Admittedly, 
BLAST started as a local umbrella group of concerned Staten Island 
individuals and organizations, formed to present a united front, in 
opposition to the siting of two 900,000-barrel capacity LNG storage 
tanks in Rossville, Staten Island. We were not formed in reaction to 
the TETCO LNG explosion of February 10,1973, since we had started 
our active opposition to LNG storage and transportation in 1972.

Originally, we officially represented 35,000 people on Staten Island, 
whose signatures are on record with the FPC. But a public poll taken 
by New York State Senator John Marchi proved that we represent 
the viewpoint of nearly all Staten Island voters.

However, in the last 5 years, we have been joined in our position of 
opposition to LNG, by groups representing vast numbers of people in 
other areas. A chapter of BLAST has been formed in Greenpoint, 
Brooklyn. The Bay Ridge Community of ^Brooklyn representing 81 
organizations, voted to support BLAST as did the Bay Ridge Hu­
man Resources Advisory Council representing over 460,000 people. 
Groups in Seawaren, West Deptford and Logan Township, New Jersey 
have publicly announced their support. Arid groups in Providence, 
R.I., Eugene, Oreg., and San Pedro, Calif., have also joined the LNG 
battle.

Outside of the United States we have been joined in our position by 
groups in New Brunswick, Canada; Canvey Island, England; and 
Aberdour, Fife, Scotland with whom we maintain an exchange of in­
formation. All of these hundreds of thousands of people, in wide­
spread areas, are totally opposed to the storage and transportation of 
LNG in or near populated areas. This opposition is based on concern 
for the lives and property that would be endangered by a major LNG 
mishap.

Since a large spill of LNG will produce a rapidlv expanding, super 
cold, ground or water hugging cloud or “plume,” that can travel con­
siderable distances, under certain meteorological conditions, before 
carbonizing and reaching a source of ijpiition; the danger is not only 
to the immediate spill area, but is potentially widespread.

An LNG “plume” will freeze biological life, or cause suffocation by 
displacing oxygen, and then incinerate people and property, in and 
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near its confines, when it is ignited. There is no known control of a 
major LNG spill or fire. The New York City Fire Department, whose 
expertise in fighting and controlling the almost countless fires that 

the teeming New York metropolis is renowned, admits it 
™rn • educed to “search and rescue” tactics, in the event of a major 
DNG mishap. Recent LNG cloud experiments, done for the U.S. Coast 
Guard, by the U.S. Naval Weapons Center at China Lake, Calif., 
have proven that the behavior of LNG clouds is erratic and unpre­
dictable; and therefore extrapolations from former small scale ex- 

are meaninS^ess’ These facts alone merit the banning of 
LNG from populated areas. The gas industry repeatedly claims that 
preventative measures will guarantee against major LNG mishaps. 
But, no matter what boasts the industry makes about elaborate con­
struction of LNG tanks and tankers, and redundant safety devices, 
here is no way to eliminate the possibility of human error, mechanical 

failure and the ever increasing threat of terrorism and sabotage. There 
is nothing made by man, that cannot fail or be made to fail. As Mur­
phy s law of perversity states, “If any thing can go wrong, it will and 
at the worst possible time.”

Moreover, although the prime concern of BLAST has been, and 
will continue to be LNG safety and proper siting of LNG facilities, as 
consumers and American citizens, we are also opposed to the importa­
tion of LNG to the United States, at the present time, for additional 
reasons.

The first of which, is that the price of imported LNG will be three 
to five times that of domestic pipeline gas. Since this high cost will 

una^ractive to potential LNG customers, as well as perspective 
LNG investors, the LNG industry is vigorously opposing “incremental 
pricing of LNG by which LNG purchasers would pay the full 
cost. Instead, they are pushing for “rolled-in” pricing, by'which the 
cost of imported LNG would be included with that of domestic gas. 
Ihus, all gas consumers, whether or not they use LNG, would sub­
sidize imported LNG. Why should another financial burden be placed 
upon the American consumer already struggling with the high cost of 
living ?

The second reason for our opposition to the importation of LNG is 
* onUeS^10 j “Friability °f source.” LNG projects involve contracts 

of 20-year duration. How can we seriously consider becoming reliant 
on Algeria as our source of LNG supplv, for a 20-year period? Last 
October legislation introduced by nine U.S. Senators, led by Senator 
i^b davits, Republican, of New York and Senator Abraham A. 
Ribicon. Democrat, of Connections—S. 2236—called for the imposi­
tion of stiff sanctions on countries that aid or abet terrorists. And the 
list of more than a dozen countries, accumulated by the Ribicoff com­
mittee staff, that might be considered to be supporting terrorist activi­
ties by supplying arms and money, giving asylum, and allowing ter­
rorists to train on their territory and the like, includes Algeria. Surely, 
entering into 20-year contracts for purchasing enormous quantities of 
LNG would make a mockery of the so-called “stiff sanctions” of S. 2236 
and indirectly be supportive of the terrorist elements that threaten the 
United States as well as other nations of the world.
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And finally, BLAST believes that the importation of LNG from 
Algeria, will have serious adverse ramifications on any hopes our Na­
tion may have for achieving energy independence. Algeria partici­
pated in the Arab oil embargo and is now involved in the formation of 
a natural gas cartel, which eventually would be in a position to “put 
the squeeze” on the U.S. gas supplies, if we become dependent on Al­
geria as a supplier.

The U.S. is not running out of natural gas. Our proven gas reserves 
are second only to those of Russia, whose reserves are the world’s 
largest. The present glut of intrastate natural gas and just the un­
tapped Alaskan reserves which would be available with the necessary 
investment of capital, prove that energy independence is an achiev­
able goal. The diversion of huge amounts of capital to LNG import 
projects for 20-year periods will not only hinder the development of 
proven gas reserves as well as unproven gas reserves, but will seriously 
impede the development of alternate energy sources, including coal 
gasification and solar energy. In addition the adverse effect on our 
balance of payments goes without saying.

In conclusion, we urge that the importation of LNG from Algeria 
into the United States be rejected for safety considerations, lack of 
national siting criteria, questions of sound economics, and national 
security, and in the interest of achieving American energy inde­
pendence.

Moderator : Mr. Hunsacker, or Mr. Norman, would you care to offer 
any comments or responses ?

Hunsacker. I wouldn’t care to dignify it, thank you.
D. Dick Norman—LNG consultant, employed by J. Makowski Asso­

ciates, Inc.
Dick Norman. My name is Dick Norman, I’m with a small Boston 

consulting firm, and formerly was employed by Distrigas Corp., and 
also headed up the Maritime Administration’s LNG shipping pro­
gram for a couple of years in 1973 and 1974. More recently, I have been 
doing some consulting with regard both to LNG project development, 
and LNG siting and safety.

My purpose today is not to act as an advocate for many of the posi­
tions that have been taken, nor to try and refute some of the other 
statements which have been made, but more to try and summarize 
the dilemma which I think the Congress, the industry, and other 
people have with regard to LNG.

I think one of the most difficult, or one of the most pressing prob­
lems, with respect to a discussion of LNG is the recognition of the 
extensive work which has been accomplished both by the Government 
and by the industry, in an attempt to put to bed problems which people 
have raised this morning. I think all too frequently, people who are 
new to the industry do not take the time, or are not aware of much 
of the work that’s been done before, which has tried to come to grips 
with the problems that appear to confront the Congress at the present 
time. I think if there were some way to rationally address the problems, 
there probably would be some easy and ready answers.

I’m not going to go point by point and try to refute some of the 
statements—some I disagree with, some I agree with. But I’d like to 
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point out as an example, the question of incremental pricing, which 
has been addressed by several speakers, and merely call to your atten­
tion more than 2 years of testimony which was presented before 
the Federal Power Commission, both from a philosophical, from a 
social, and from a practical point of view.

I don’t think anyone is convinced what the right answer is as yet, 
but there’s an extensive amount of work that has been done, there were 
decisions that were reached by the FPC, which are being reviewed 
again. Second, a specific example with regard to the problems about 
incremental pricing: There are probably no less than six definitions 
which are being used by various advocates and opponents of incre­
mental pricing.

I’d advise you, if you get into that area, to make sure exactly what 
people are talking about. Similarly there’s the distinction to be drawn 
between the transmission and distribution companies. The transmis­
sion companies are faced with a very practical financing problem, some 
of the distribution companies, on the other hand, such as Southern 
California Gas Co., can readily accept incremental pricing, because 
they are regulated by State officials, who set their own rate-making 
policies.

There is no simple answer, it’s a very complicated situation. And i 
hope that whatever action is taken will make sure that the opposing 
sides are heard, before a decision is reached. Second, with regard 
to energy supply. I confess to the fact that I view LNG imports in a 
very simple manner—either we’re going to import more oil, or we re 
going to import LNG.

There are advantages and disadvantages to it, such as balance of 
payment, such as the employment benefit, which would be felt 
throughout the country, in various regions—shipbuilding, aluminum, 
steel, and other areas. Again, those are points of view, but again, I 
think people should be aware of the issues, and I think that they 
should take them into consideration, if and when, legislation is 
proposed.

I think it’s unfortunate that articles such as the New York Times 
article of last week, and other things, tend to put emotion into some 
very legitimate concerns which have been raised by people. I think 
OTA should be commended for a real effort to prepare an objective 
analysis. Again, I disagree with some points, I agree with others. But 
I think the problem that the Congress faces, the problem that the staff 
members face, are to make sure that legitimate issues are not masked, 
and to take the time to try and hear both sides of the picture before 
anv decisions are reached. Thank you.

Peter Hunt. I have a simple question for Mr. Norman. What work 
has gone on within the last year on the issues of dynamic mixing, the 
Sterling Colgate and Teller problem that was raised in California 
about a year ago ?

Norman. I can’t respond definitively to it. I know that the AGA 
has made some attempts to look into it. I believe Chicago Bridge & 
Iron has. I think that some of the other companies are directly 
involved. I am not an engineer or a scientist—I know that when the 
question was raised by various people, they went and looked into the 
issue, but I can’t give you a definitive answer on what it is.
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Hunt. Is there another panel member who can address it?
Hunsacker. I wonder if the Coast Guard representative might have 

the answer to that?
Moderator. Dr. Schneider ?
Dr. Schneider. We’ve not done any work in that area, and I’m not 

aware of Government agencies doing work in that area.
Hunt. Does the Coast Guard consider it a legitimate concern ?
Dr. Schneider. We’re presently reevaluating our future R. & D. 

plans, and we’re going to be considering that and every other problem, 
real or otherwise, to determine where we should be concentrating our 
efforts. I can’t answer you now. We haven’t made the final decision on 
where we’re going to go, in any area of LNG research, at this particu­
lar moment.

Elinor Schwartz. I’m Elinor Schwartz with the California State 
office, and I’m interested in what some of the various possible defini­
tions of remote siting might be, and what appropriate population 
densities seem to be according to some of the different viewpoints.

Peter Johnson. I don’t think that we came to any answer on 
that question at all, but, what we considered in the whole look at it, was 
the safety issue involving the differences of opinion about travelling 
distances for vapor cloud dispersion, and the problems of assumptions 
that one puts into those models, and that leads you to a very large vari­
ation in distances from an assumed accident site.

Seemed to us, though, that there was more than just an assumed dis­
tance from a tank that should be considered in remote siting, and one 
should also consider the tanker traffic and the harbor situation and the 
terminal situation, as well as the land situation, and put that all to­
gether when you talk about remote siting.
E. Summary and wrap-up

Moderator. This seminar has indicated that there are many differ­
ent perspectives on all of the policy concerns posed by the emerging 
LNG import industry. And we’ve only briefly looked at a few of these 
concerns. They deal with a range of questions, for example, those per­
taining to research and development, incremental versus rolled-in pric­
ing, siting, and safety issues.

I think the Congress is beginning to gear up again to increase its 
interest and oversight responsibilities over the LNG industry. The 
issuance of the GAO report, be it 6 weeks, or 2 months from today 
or whenever it comes out, will probably serve as a catalyst to increase 
congressional involvement.

I think all of the LNG policy issues are somewhat overlapping, and 
need to be interrelated with each other. These issues can’t be examined 
only in the context of the LNG situation, but have to be looked at in 
broader terms of U.S. energy policy and U.S. environmental policy. 
Furthermore, I don’t think that LNG can be looked at as an isolated 
entity, but it has to be related to an array of hazardous materials that 
have been introduced into society.

The problems and issues posed by the LNG industry are likely to 
require careful analysis by the Congress. We hope this seminar will 
contribute to this effort. On behalf of the Congressional Research 
Service, I thank you for your participation.
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Summary

Beginning in the 1970s, there have been indications of limited but con­

tinuing congressional interest in the control of the hazards of marine trans­

portation of liquefied natural gas (LNG). This interest peaked following 

the 1973 fire in an empty LNG storage tank in Staten Island, New York, 

and took an upturn again during the legislative effort that culminated in 

the Alaska Natural Gas Transportation Act of 1976. The partially completed 

legislative framework that now exists for control of LNG transportation 

hazards is largely the byproduct of legislation enacted for other reasons. 

This framework contains some ambiguities for the respective LNG safety 

responsibilities of the Federal Energy Regulatory Commission of the De­

partment of Energy and the Department of Transportation. No major legis­

lation dealing comprehensively with control of these hazards has been in­

troduced or enacted.

Since 1969, most of the congressional interest has focused upon the 

jurisdictional aspects of regulating hazards of LNG marine transport. Little 

appears in the hearings from the literature of LNG safety about the nature 

of LNG accidents and the range of possible consequences, or on Federal 

research and development to improve technical understanding of LNG haz­

ards and the means of preventing, limiting and otherwise dealing with LNG 

accidents. The issue of possible risks from tanker carriage of LNG from 

Alaska came up now and then during work on the Alaska Natural Gas Trans­

portation Act and in subsequent consideration of the President's choice 

among three proposed systems, but did not appear to have been a controlling 

factor.
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The principal legislative issues relating to control of LNG hazards out­

standing at the beginning of the second session of the 95th Congress in 1978 

include:

(1) Clarification of the respective responsibilities of the Department of 

Transportation, the Coast Guard, the Federal Energy Regulatory Commis­

sion and the Department of Energy for safety in marine transportation of 

LNG, particularly for the situation of tankers at LNG terminals, and for 

siting of LNG terminals.

(2) Coordination of the respective regulatory approaches of these agen­

cies.

(3) Coordination of their respective research and development pro­

grams.

(4) Clarification of responsibility for emergency planning in event of 

a substantial LNG accident.

Introduction

Now that Congress has four research and analytical arms — the 

General Accounting Office, the Congressional Budget Office, the Office of 

Technology Assessment and the Congressional Research Service — there 

is increasing interest in their cooperation and collaboration. In the fall 

of 1976, the General Accounting Office undertook a study of the hazards 

of the marine transportation of liquefied natural gas and invited the parti­

cipation of the Congressional Research Service. The outcome was informal 

agreement for each agency to independently produce complementary reports.
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For its part, the Congressional Research Service proceeded to examine 

congressional interest and actions in this matter, which are the subject 

of the following report.

The research and analysis for this CRS report was done by Dr. 

Warren H. Donnelly, Senior Specialist, Energy, and his Research Assis­

tant, Ms. Donna S. Kramer, in consultation with John Jimison, a CRS Spe­

cialist for natural gas, and Paul Rothberg, a CRS Analyst working in trans­

portation of hazardous materials. The analysis was circulated in draft to 

congressional committees with an interest in LNG matters and to industrial 

and public interest groups. The comments received are reflected in this 

final version.

The CRS report, since it focuses upon information reaching Congress 

through hearings and the Congressional Record, does not indicate the pro­

fessional literature on hazards and safety aspects of liquefied natural gas. 

This we expect will be covered in the GAO's report. *

The statutory foundation for control of hazards 
of marine transportation of LNG '--------

Well before control of the hazards of marine transportation of liquefied 

natural gas began to attract congressional attention, a legislative foundation 

for dealing with these hazards was being laid. This foundation now consists 

of nine statutes that indirectly deal with control of LNG hazards from ships

L^g°°ireVieW *rticle °n LNG is that of Elisabeth Drake and Robert C. 
® y 7he lmP°rt^nce of liquefied natural gas, " which appeared in the Sci­

entific American of April 1977.



63

CRS-4

and shore terminals. Of these statutes, two deal with natural gas, one 

with siting of facilities, four with marine transportation and two with pro­

tection of the environment. Taken together, these provide authority and op­

portunity for Federal action by the Federal Energy Regulatory Commission 

pf the Department of Energy, the DOE itself, the Department of Transpor­

tation and the Coast Guard, the Council on Environmental Quality, the En­

vironmental Protection Administration and the U.S. Army Corps of Engi­

neers. However, none of the statutes provide for coordination of the exercise 

of these scattered authorities. A brief summary of these nine statutes ap­

pears in Table I.

Two Acts since 1972 bearing directly upon marine transportation of 

LNG are the Supplemental Appropriations Act for Fiscal Year 1973 and the 

Alaska Natural Gas Transportation Act of 1976. Summaries of these two 

Acts follow:

The Supplemental Appropriations Act for Fiscal Year 1973

By the early 1970s, even before the Arab oil embargo of 1973/ 

1974, the Maritime Administration had begun to provide subsidy payments 

for construction of LNG carriers. In September 1972, the Administration 

signed the first subsidy contracts for construction of six liquefied natural 

gas carriers. 1/ The Administration next proposed to expand the subsidies

V Contracts were signed on September 29, 1972, for three LNG carriers 
each of 125, 000 cubic meters capacity to be constructed at the Quincy, 
Massachusetts, shipyard of the General Dynamic Corporation for the Ecogas 
project. Contracts signed on September 30, 1972, provided subsidy for 
three additional LNG carriers to be built by Newport News Shipbuilding for 
the El Paso Natural Gas Company. The subsidy contract awards for the six 
vessels totalled $141.9 million.
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for LNG carriers and requested $175 million in the Fiscal Year 1973 supple­

mental appropriations for this purpose. In its justification, the Adminis­

tration noted that LNG ships were a means of supplying clean, environ­

mentally acceptable fuel to meet U.S. growing energy requirements. It men­

tioned no safety hazards associated with operation of such carriers. 1_/

The Supplemental Appropriation for Fiscal Year 1973 2/ included $175 

million to the Maritime Administration for ship constTuction, contingent 

upon enactment of authorizing legislation bill S. 4036. 3/ The funds were 

intended primarily for subsidy contracts for 11 more LNG carriers. No 

action was taken on S. 4036 and so the funds did not become available. 

The Alaska Natural Gas Transportation Act of 1976

While the legislative effort that culminated in the Alaska Natural Gas 

Transportation Act of 1976 5j had to do mainly with economic, environmental 

and international aspects of the several proposed routes for transportation 

of natural gas from Alaska to the continental United States, it included some 

attention to safety. Section 5 of the Act required the Federal Power Com­

mission to recommend to the President the selection of such a transportation

1/ Cf., U.S. Congress. Senate. Committee on Appropriations. Supple­
mental appropriations for fiscal year 1973. Hearings. 92d Cong., 2d sess., 
1972, Part 2, pp. 1693-1713.

2_/ P. L. 92-607, 86 Stat. 1498, approved October 31, 1972.

3/ S. 4036. Introduced by Senator Magnuson, upon request, September 26, 
T972. The bill would have authorized an appropriation of $455 million for 
the Department of Commerce for FY 1973 for the acquisition, construction, 
or reconstruction of vessels and construction-differential subsidy, and the 
costs of national defense features for ships.

4/ P. L. 94-586, 90 Stat. 2903, approved October 22, 1976.

I
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system and to provide a report which would discuss, among other things, 

the safety and efficiency in design and operation, and potential for inter­

ruption in deliveries of Alaska natural gas. Section 6 of the Act also autho­

rized discretionary reports from other Federal agencies with respect to 

the FPC recommendation and report. Such reports were to include in­

formation concerning, among other things, the safety of the transportation 

systems. These reports are summarized later.

Legislative proposals affecting control of 
hazards of marine transportation of LNG

Some indications of possible extensions of the statutory foundation for 

government control of these LNG hazards can be found in legislative pro­

posals during the 1970s. Thirteen bills dealing with one or another aspect 

of LNG transportation and safety were introduced during the period 1972- 

1977. Of these, six dealt with siting and construction of LNG facilities, 

three would have created a fleet of LNG tankers, one gave the Secretary 

of Transportation stronger controls over design, construction and operation 

of oil and LNG tankers, one addressed LNG safety hazards, and two focused 

upon economic aspects.

The bills were referred in the House to the Committees on Ways and 

Means or Interstate and Foreign Commerce, and in the Senate to the Com­

mittee on Interior and Insular Affairs (now the Committee on Energy and 

Natural Resources). A list and description of these bills appears in Table 

II and the range of their subject matter is indicated in Table III.
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Table II

LIST OF BILLS RELATING TO LIQUIFIED NATURAL GAS: 1972-1977

95th Congress, 1st session, 1977

H.R. 6844, introduced by Mr. Dingell May 3, 1977. A bill to regulate the siting, 
design, construction and operation of facilities for use in the transportation, storage 
and conversion of liquified natural gas. Referred to the Committee on Interstate and 
Foreign Commerce.

H. amendment No. 460, introduced by Mr. McClosky July 13, 1977. An amendment to 
H.R. 4963, the Maritime Appropriations Authorization Act, to prohibit construction 
subsidies for LNG carriers. Disapproved July 13, 1977.

H.R. 9731, introduced by Mr. St. Germain, October 25, 1977. A bill to provide that 
a liquefied natural gas facility may not be certified by FERC unless the Governor of 
the State and its legislature have approved the facility.

H.R. 9773, introduced by Mr. Beard of Rhode Island October 27, 1977. A bill to 
amend the Natural Gas Act to provide that no certificate for the construction or exten­
sion of any liquefied natural gas facility may be granted unless the facility or ex­
tension is approved by the State or States in which it is to be located. Referred to 
the Committee on Interstate and Foreign Commerce.

S. 682, introduced by Senator Magnuson, et al., February 10, 1977. A bill to amend 
the Ports and Waterways Safety Act of 1972. (Increased the regulatory power of the 
Secretary of Transportation over design, construction and operation of oil and LNG 
tankers. Passed by the Senate May 27, 1977.)

S. 2273, introduced by Senator Pell November 1, 1977. A bill to confer on the Secre­
tary of Energy jurisdiction over construction permits and operating licenses for lique­
fied natural gas facilities. Referred to the Committee on Energy and Natural Resources.

94th Congress, 1st session, 1975

H.R. 4440, introduced by Mr. Murphy March 6, 1975. A bill to amend the Port and 
Waterways Safety Act of 1972 to require the Secretary of the Department in which the 
Coast Guard is operating to certify certain sites suitable for the location of liquefied 
natural gas storage terminals, and to prohibit the Federal Power Commission from 
issuing a certificate of public convenience and necessity for such terminals without such 
certification. Referred to the Committee on Merchant Marine and Fisheries.

93d Congress, 1st session, 1973

H.R. 4430, introduced by Mr. Wolff February 20, 1973. A bill to suspend the impor­
tation of liquefied natural gas and the construction of new storage facilities for LNG 
until a thorough investigation is made of the hazards associated with the marine trans­
portation, delivery and storage of such gas, and other actions are taken to prevent 
or minimize hazards. Referred to the Committee on Ways and Means.

H.R. 5755, introduced by Mr. Wolff and nine cosponsors March 15, 1973. Identical 
to H.R. 4430. Referred to the Committee on Ways and Means.

92d Congress, 2d session, 1972

H.R. 13832, introduced by Mr. Anderson March 15, 1972. A bill to authorize the Sec­
retary of Commerce to contract with shipbuilders of the United States and the Common­
wealth of Puerto Rico for the construction, outfitting, and equipping of not more than

40 liquefied natural gas ships to be delivered not later than January 1, 1980. Referred 
to the Committee on Merchant Marine and Fisheries.

H.R. 14379, introduced by Mr. Dulski April 17, 1972. Identical to H.R. 13832. Re­
ferred to the Committee on Merchant Marine and Fisheries.

H.R. 15098, introduced by Mr. Anderson May 22, 1972. Identical to H.R. 13832. 
Referred to the Committee on Merchant Marine and Fisheries.

26-349 0 - 78 -6
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Table III

PRINCIPAL SUBJECTS OF PROPOSED LEGISLATION CONCERNING 

TRANSPORTATION OF LIQUEFIED NATURAL GAS: 1972-1977

Subject

92d Congress

1972

93d Congress 94th Congress 95th Congress

1973 1975 1977

Siting and facilities H.R. 4430 H.R. 4440 H.R. 6844
H.R. 9731
H.R. 9973

S. 2273

LNG tankers H.R.
H.R.
H.R.

13832
14379
15098

S. 682

LNG safety hazards H.R. 4430

Economic aspects H.R. 4430 Amendment 
to H.R. 4963
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Reports to Congress relevant to LNG hazards

From 1975 through 1977, Congress received five notable reports deal­

ing in part with LNG hazards. Two of the reports were associated with 

choice of the route for transportation of natural gas from Alaska, two were 

initiated by the Comptroller General, and one was prepared at the request 

of the Office of Technology Assessment. Highlights from these reports on 

the subject of LNG hazards follow: 

The FPC report to the President

As required by Section 5 of the Alaska Natural Gas Transportation Act 

of 1976, the Federal Power Commission reported to the President on selec­

tion of a route for transportation of natural gas from Alaska to the conti­

nental United States. Among other things, it addressed the safety and ef­

ficiency in design and operation, for various delivery systems. The FPC 

made its report and recommendations to the President on May 1, 1977. 1_/ 

None of the six basic conclusions reached by the Commission or 15 im­

portant items recommended by it for attention referred to LNG safety. In 

its summary, the FPC discounted LNG safety hazards, saying: 2_l We do 

not believe that an LNG system is inherently less reliable or more dan­

gerous than a high-pressure buried pipeline. Nevertheless, liquefaction 

and regasification facilities must be planned with the utmost care. "

In its detailed discussion of LNG safety and siting, the FPC noted that 

the possibility always exists that a spill of LNG could create an enormous

1/ U.S. Federal Power Commission. Recommendation to the President. 
■Alaska Natural Gas Transportation Systems. May 1, 1977, various pagings.

2j Ibid., p. 1-35.
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gas cloud with at least some potentiality for damage to human life through 

combustion or asphyxiation. 1/ The Commission minimized this risk. It 

cited a report that a theoretical maximum of 113,000 casualties was pos­

sible at the California town of Oxnard-the proposed site for an LNG termi­

nal—but that its probability was one in 100 billion-billion years, which was 

many times the age of the universe. An accident that might kill people near 

an LNG terminal might occur once in every million years.2/ The FPC 

noted that LNG has been handled on both land and sea in many places with 

no loss of life due to an LNG catastrophe during the last 30 years. Of 

the Cleveland accident, the FPC briefly said, "It is true that in 1944, 133 

people were killed in an LNG accident caused by the collapse of a fairly 

flimsy tank, surrounded by an inadequate dike... "2/ Summarizing its anal­

ysis of LNG safety, the FPC said: 2/

liabilit^ f , tome advantage in basic conceptual re­
liability of conventional buried pipelines over an LNG mode of 
transportation While the LNG system runs a miniscule chance 
^LnJnaJ°r catastroPhe« more basic difficulty is the series of 
couN bTaTSeX'.0"'’16'6 W <>■»

The President's report to Congress

On September 23, 1977, the President transmitted to Congress his 

decision and report on an Alaskan Natural Gas Transportation System. Since 

his decision was for an overland route-the Northern Natural Gas Pipeline 

1/ Ibid., p. VII-14.

2/ Ibid., p. VII-15.

No. 95-225. September 23, 1977, 271 pp. House Doc.
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in Ottawa--there was little reason for his report to discuss LNG hazards 

in detail. In comparing the safety of the three competing systems, the 

President's report said the safety record for LNG storage and transportation 

had been excellent during the past quarter century. Nevertheless, said the 

President's report, LNG facilities present marginally higher risks of a 

major accident than do overland pipelines. An LNG project requires a care­

ful approach to facility siting. According to the President, while the United 

States may need to rely more on LNG in the future, its use should be chosen 

where there is no economically and environmentally feasible alternative. 1^/

A few weeks later the Senate Committee on Energy and Natural 

Resources published selected materials concerning the decision. 2^/ One 

item was a report on LNG safety by an interagency task group 3/ which 

concluded that each of the three competing systems, assuming proper de­

sign and construction, could operate safely and reliably. However, the task 

group also said it was incumbent on those Federal officers or agencies 

who are responsible for pipeline safety to do all that is necessary to en­

sure, before initial operation, that the selected gas transportation system 

is designed and constructed in a manner consistent with Federal safety 

standards. The task group spoke of the need for "specific technical inno­

vations present in liquefied natural gas processing and storage in an active

U Ibid., p. 181.

2/ U.S. Congress. Senate. Committee on Energy and Natural Resources. 
Decision and report to Congress on the Alaska natural gas transportation 
system. 95th Cong., 1st sess., October 1977, 198 p. (Committee print.)

3/ Ibid., pp. 121-125.
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area. " £/ It alluded to LNG hazards in its discussion of the proposal for 

marine shipment of LNG to California by tanker. Of this it said decisions 

would have to be made about location of the LNG processing and storage 

facilities which would assure their safety in active seismic areas. The 

task group believed that such doubts did not preclude consideration of the 

combination pipeline-LNG tanker proposal, "but much work remains to be 

done at both the Federal and State levels to facilitate LNG plant site con­

struction. "2/

Congressional approval of the Presidential decision on the Alaska pipe­

line came in Joint Resolution 621, which the President approved on Novem­

ber 8, 1977, as Public Law 95-158.

The GAO report on the role of imported LNG

In October 1975, the Comptroller General reported to the Congress 

on the natural gas shortage and the role of imported LNG. 3/ While the 

report concentrated on economic and resource aspects, it summarized LNG

safety and environmental problems as follows: 4/

Safety hazards arise from transporting, handling and storing 
ST or ^seous fuel. LNG is no exceptionL Dueto Its S 
flesh VsLl^^ V Can cause cry°genic burns on human 
tlesh. If spilled on metal it can make the metal brittle to the ooint 
°‘"structural failure causing damage to ships or other Iqu^m 
After vaporization, LNG is readily combustible. equipment.

V Ibid., p. 121.

2/ Ibid., p. 122.

3/ U.S. Comptroller General of the 
the role of imported liquefied natural 
ID-76-14.

United States. Natural gas shortage* 
gas. October 17, 1975, report no.'
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No LNG ships have been lost through fire or collision since such 
ships began operating in 1959. Two major accidents, both of un­
known causes, have occurred in LNG plants in the United States. 
The first, in 1944, killed 13 persons; the other, in 1973, killed 40.

The Coast Guard has made extensive tests on LNG hazards and 
promulgated safety regulations to increase the safety of LNG car­
riers and facilities.

Environmental hazards connected with LNG are considered mini­
mal. In its low temperature, liquid state, it will damage objects 
upon which it is spilled. In the gaseous state, it burns with slight 
atmospheric pollution compared with other fossil fuels.

The OTA report on transportation of LNG

Additional analysis of LNG safety hazards for Congress is to be found 

in a recent report of the Office of Technology Assessment. The OTA, which 

is one of the four analytical arms of the Congress, on September 28, 1977, 

forwarded to the Senate National Ocean Policy Study its assessment of the 

transportation of LNG which had been requested by the Study. 1_/ The report 

provided a concise analysis of current LNG technology and possible trends 

in the use of LNG, and identified and discussed many major policy issues.

The OTA's report advised Congress that the most serious LNG inci­

dents could result from an LNG tanker accident. While LNG tankers appear 

to be well designed and constructed, better control of vessel traffic in U. S. 

ports and waterways, improved inspection procedures and mandatory crew 

and inspector training are needed. As for onshore LNG facilities, improved 

inspection procedures are needed for public safety. However, the major 

issue of onshore LNG facilities is where they should be located. 2^/ Of this

1/ U.S. Office of Technology Assessment. Transportation of liquefied 
natural gas. Washington, D. C.: U.S. Govt. Print. Off., 1977, 101 p.

£/ Ibid., p. vii.
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OTA said, ",.. There are currently no Federal guidelines for choosing sites 

of LNG or any other energy facility. There is considerable public pressure 

for such guidelines, particularly criteria which would limit facilities to un­

populated areas."£/

Concerning safety, the OTA made no estimates of the effects of major 

LNG accidents. Instead it noted that past research had produced conflicting 

results and predictions for such accidents and it was unlikely future re­

search would resolve the differences and come to firm decisions. So public 

policy decisions about LNG systems probably would be made on the basis of 

non-quantitative approaches. 1/

The report identified nine areas which might be of interest to Congress 

for legislation, oversight or appropriations. 2/ One concerned safety: In 

regard to LNG safety research, the OTA observed that use of disaster 

scenarios to search for possible faults in a system is a useful analytical 

approach, but to infer, as most LNG safety reports do, however inadver­

tently, that all the important possibilities have been 'covered, ' may be 

shortsighted. ”3/ Past LNG research has been inconclusive because re­

searchers used different initial assumptions about a spill, had different con­

cepts about how the vapor cloud would behave, and different interpretations 

1/ Ibid.

2/ The nine areas included (1) LNG tanker design and construction; (2) LNG 
ta r and operations; (3) regulation of LNG terminal operations; 

catlon°f LNG projects; (5) safety research on LNG facilities; (6)
Dlv^nd Zo^T 7 for LNG accidents; (8) reliability of LNG sup­
ply and (9) LNG pricing policy. H

3/ Ibid., p. 58.
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of data. Further research could resolve only some--not all--of these dif­

ferences. 1 / Until there can be some agreement in assumptions to be used 

in such experiments and until there is some faith that the assumptions are 

realistic, such investigations, said OTA, cannot be useful for public policy- 

making. 2./ As for estimating the risks to the public, the use of fault-free 

analysis and risk analysis, as applied by the FPC to determine whether 

LNG facilities are safe, is most questionable. Worst of all, such inappro­

priate use of research techniques leads to a false sense of knowledge about 

the possible risks.3/

The GAO report on improvements for LNG import policy

On December 12, 1977, the Comptroller General issued his report to 

Congress on improvements required for the new national liquefied natural 

gas import policy. 4/ The Comptroller General advised that the new Presi­

dential policy on imported LNG was inadequate because it did not have the 

elements needed to be comprehensive and effective. He recommended that 

policy should be improved by defining clearly goals and objectives for im­

porting natural gas, and by establishing criteria as to what constitutes ex­

cessive dependency on imported gas. The report noted but did not discuss 

the inclusion in the President's policy statement of April 29, 1977, of

1_/ Ibid., p. 58.

2/ Ibid., p. 59.

3/ Ibid., p. 60.

4/ U.S. Comptroller General of the United States. The new national lique- 
Ued natural gas import policy requires further improvements. December 
12, 1977, 52 p. Report no. EMD-78-19.
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prohibitions (presumably for reasons of safety) of dock construction in 

densely populated areas. It did include the text of a statement of the Energy 

Resources Council in August 1976 on LNG policy which mentioned the prob­

lem of overlapping jurisdiction for siting and safety concerns and said that 

an ERC LNG task force was to report to the ERC on any expediting actions 

that could be taken to resolve administrative and legal problems. 1 /

Congressional Hearings Relating to LNG Hazards

A principal indicator of congressional interest in hazards of liquefied 

natural gas and their control is to be found in hearings of various commit­

tees of Congress. The Cleveland accident of 1944 did not result in any 

hearings. The subject came up briefly in 1967 before the Senate Committee 

on Commerce. Since then there have been eight hearings by two Senate 

committees and three House committees bearing more or less upon LNG 

hazards and their control, as shown in Table IV.

For most of these hearings, LNG hazards and their control were in­

cidental to issues of land use, environmental impacts, economic and foreign 

policy. There follow summaries of these hearings as they relate to con­

trol of the hazards of LNG.

V report said that although the Federal Power Commission haq
i »■ i i j facilitieS| there are frag-rented and overlaPPlng responsibilities for LNG siting and safety amX 

Federal aencies and to a certain extent among State governments The ERC 
this % administrative legal as«h
I NC Tani/ c- °r m Wlth the FPC and State and local authorities, the ERC 
LNG Task Force will report to the ERC on any expediting actions that can be 
“upS » 2? r a“lyS‘S ”eed'd- C'--



77

CRS-18

Table IV 

COMMITTEES HOLDING HEARINGS RELATING TO LNG HAZARDS 

1967-1977

Year Senate Committee House Committee

1967 Commerce

1973 Merchant Marine & Fisheries 
Interstate & Foreign Commerce

1974 Commerce

1975 Commerce

1976 Interior & Insular Affairs Interstate & Foreign Commerce
(Joint hearing)

1977 Interior & Insular Affairs

April 1967: The Senate Committee on Commerce

On April 19, 1967, the Senate Committee on Commerce opened hearings 

on legislation to amend the Transportation of Explosives Act to permit the 

Department of Transportation to regulate natural gas transmitted by pipe­

line. 1_/ Section 3 of the bill (S. 1166) dealt with regulation of gas pipelines 

and "appurtenant facilities. " During the hearings. Senator Lausche, who 

was concerned about reoccurrence of the kind of LNG accident that had 

occurred in Cleveland in 1943, questioned whether the bill would cover such

1/ U.S. Congress. Senate. Committee on Commerce. Natural gas pipe­
line safety regulations. Hearings April 19, 20, August 1, 2, and 3, 1967, 
90th Cong, Istsess., 1976. 426 p.
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facilities or only pipelines. Secretary of Transportation Boyd replied that 

the bill would cover LNG in a storage tank because jurisdiction under the 

proposed law would extend to "appurtenant facilities" which included storage 

facilities for LNG. Although S. 1166 as passed by the Senate did not men­

tion "appurtenant facilities, " the Secretary was prov ded with authority to 

regulate pipeline facilities as well as the transportation of gas by pipe­

line. £/ Secretary Boyd also noted that the Department already had safety 

regulatory authority over LNG when it is moved by train, motor carrier or 

other vehicle.

July 1973: House Committee on Merchant Marine and Fisher es

During June and July 1973, the Subcommittee on Coast Guard and 

Navigation of the House Committee on Merchant Marine and Fisheries held 

hearings on regulation of tankers. 2/ Although the Coast Guard witness did 

not mention regulation or safety of LNG tankers, this matter was addressed 

by Mr. Robert J. Blackwell, Assistant Secretary for Maritime Affairs of 

the Maritime Administration. After briefly sketching Federal regulations 

applicable to construction and operation of LNG carriers, he commented 

that the behavior of LNG spills had been investigated in several independent 

studies, all of which concluded that LNG presented no greater flammability 

danger than did comparable high-energy petroleum fuels. 3/ Concerning

1/ Ibid., p. 20.

3/ Ibid., p. 178.
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the risks that an accident with an LNG tanker could release a plume of 

LNG which might ignite, he said that because of proposed Coast Guard ves­

sel movement controls for LNG ships, it was highly unlikely there would 

be a casualty which would produce a significant plume, and that past LNG 

vessel operating experience had produced no such occurrence. £/ As for a 

postulated accidental release of the total cargo of an LNG tanker, the fire 

hazard region would be about one-half mile. If an entire cargo were to be 

suddenly discharged onto the water, the time duration of the fire hazard 

would be approximately 30 minutes.£/

Summing up the accident-free experience of the world's LNG fleet, he 

said: 2/

Liquefied natural gas vessels have been operating since the late 
1950s. There are a number of them operating in major seaports 
today, basically from Indonesia and North Africa to such ports as 
London, Tokyo, and Le Havre, and we have now the experience of 
some 50 ship-years of operation of liquefied natural gas vessels 
without a single major accident. There has not been a loss of life 
involving a liquefied natural gas accident either on the vessel or 
at the transshipment facility.

Concerning fears of a catastrophic LNG fire resulting from a collision, 

Mr. Blackwell viewed the risks to be so remote as not to be a valid con­

sideration. Of this he said: 3^/

Mr Chairman, this liquefied natural gas which is released on 
water or to the air tends to vaporize, and there is a distinct possi­
bility that a vapor cloud could occur, and there is a very remote 
possibility that that could be ignited. It always stands out there

£/ Ibid., p. 179.

2/ Ibid., p. 182.

3/ Ibid., p. 183.
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as a threat, but from a mathematical point of view, or from the 
type of judgments that people have to make about feasibility and 
safety, the vapor cloud as a source that could damage or destroy 
buildings, property, and people appears to most who have been in­
volved in this subject so extremely remote as not to be a valid con­
sideration.

Summing up, MARAD believed that liquefied natural gas vessel designs met 

safety standards adequate to protect the public interest.£/ MARAD would 

not have contracted for construction of nine LNG carriers if it had not be­

lieved the projects were essentially safe.£/

While the Subcommittee did not go into LNG safety during the hearings, 

it later asked some questions for written reply several of which were about

LNG tankers. Concerning a question about safety experience with LNG

tankers in Boston and New York harbors, MARAD said: 3/

LNG shipments have been coming into Boston Harbor on a regu­
lar basis since late 1968. New York Harbor has received two LNG 
shipments to date. There has been no accident or serious incident 
involved in any of the LNG shipments to either port. The Coast 
Guard has imposed extraordinary requirements on the LNG tankers 
because of its lack of experience with the cargo and the type of 
ship. These requirements have included constant surveillance by 
a Coast Guard vessel, tug assistance into and out of the harbor 
minimum visability requirements and a restriction against night­
time operation. e

Concerning a study of the odds of an LNG accident in the New York Har­

bor area. MARAD replied: 3/

The Arthur D Little Company has been employed by Eascogas to 
Yorka anZ” p 18 °f uhe Jlkelihood °f an LNG accident in New 
York and Providence Harbors. This study was filed with the

_1/ Ibid., p. 181. 

2/ Ibid.. p. 182. 

2/ Ibid., p. 196.
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Federal Power Commission on August 23, 1973, and is now a mat­
ter of public record. The Maritime Administration does not pres­
ently have the ADL study, but representatives were present during 
an oral presentation of the report. According to the study, the 
odds against an LNG accident in the New York area are less than 
one in every thousand years. This estimate is based upon an anal­
ysis of past, present and expected vessel traffic, a breakdown of 
vessel types and vessel movements within the New York Harbor, 
and an analysis of the LNG vessel and its ability to withstand the 
impact of a colliding ship. This study also takes into account the 
specific characteristics of the cryogenic system employed and the 
operational speeds to which the vessel will be restricted by reason 
of harbor constraints and vessel size.

As for the results of the release of an entire cargo of LNG onto the 

water and the dimesions of any fire that might result, MARAD replied 

this was a difficult question and mentioned studies which were attempting 

to assess large spills. It said: V

It is difficult to provide a definitive answer to this question be­
cause of the many variables involved. The extent of any fire would 
depend, for example, upon the number of vessel tanks ruptured, 
the rate of spill, wind and weather conditions, when ignition takes 
place and the like. Studies are presently attempting to assess the 
characteristics of large scale spills of LNG on water, and such 
technical information will aid in hazard analysis of spills in given 
situations.

July 1973: The House Committee on Interstate and Foreign Commerce

On July 10, 11 and 12, 1973, the Special Subcommittee on Investi­

gations of the House Committee on Interstate and Foreign Commerce held 

hearings on the February 10, 1973, Staten Island fire in an LNG storage 

tank. 2/ In opening the hearings. Chairman Staggers of the Subcommittee 

1/ Ibid.

2/ U.S. Congress. House. Committee on Interstate and Foreign Com­
merce, Special Subcommittee on Investigations. Staten Island explosion: 
safety issues concerning LNG storage facilities. Hearings. July 10, 11, 
12, 1973. 93d Cong., Istsess., 1973. 795 p.
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noted serious doubts as to whether safety regulations for LNG storage were 

adequate and, if they were, how well they were being enforced. £/ About the 

hearings, he said their purpose was to clarify responsibilities: 2/

...We want to find out if present Federal safety standards are 
inadequate We want to know whether the Federal Government 
has committed sufficient resources in money and manpower for 
proper enforcement. We also want to know if the state of the art 
in cryogenic storage is sufficiently advanced to provide a reason­
able assurance of safety.

* *****
The [Staten Island] tanks have been the subject of considerable 

controversy and we want a clear understanding of whether the 
rederal Power Commission has jurisdiction over them. This 
jurisdictional question affects safety in two ways: First, prime 

fOf ®nforcement of safety regulations rests directly 
with the Office of Pipeline Safety [DOT] only when FPC has juris­
diction, otherwise, it rests primarily with State and local agen­
cies; second, there appears to be some disagreement whether the 
FPC has any authority of its own to consider safety factors in de­
ciding whether to issue certificates to build or to operate LNG 
lanKS«

.These questions of jurisdiction and administrative responsi­
bility ought to be resolved, with new legislation, if necessary.

The hearings produced a wealth of information about the uncertainty of 

Federal responsibility for safety of LNG facilities, with statements from the 

Comptroller General, the Federal Power Commission, the Department of 

Transportation, the Department of Labor and the New York City Fire De­

partment. The technical aspects of LNG hazards received little attention. 

December 1973: House Committee on Merchant Marine and Fisheries

On December 14, 1973, the Subcommittee on Coast Guard and Navi­

gation of the House Committee on Merchant Marine and Fisheries held a 

2./ Ibid., p. 1. 

2/ Ibid., p. 2.
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hearing on safety of LNG tankers.W Subcommittee chairman Murphy 

pressed his position on LNG importation in opening the hearing as follows:2/

I am not, and never have been opposed to the importation of LNG.
I am opposed to the unsafe transfer and installation of this poten­
tially hazardous substance when it endangers the safety and well­
being of homes, hospitals, schools, and the people who inhabit them.

Mr. Murphy noted that in announcing the hearings, he had called the

Coast Guard to explain statements it had made concerning the safety of 

transporting LNG. Of this, Mr. Murphy said: 3y

On October 24, 1973, Admiral C. R. Bender, Commandant of 
the Coast Guard, in response to a letter from the borough presi­
dent of Richmond, Staten Island, wrote,

.. .the Coast Guard believes that our present knowledge 
of its [LNG's] hazards and the present controls exercised 
over its movement and handling are sufficient to assure 
safe importation by water...

I find this statement disconcerting in the face of increasing evi­
dence and concern expressed just in the past few weeks by experts 
in and out of Congress over the inherent dangers in transporting 
LNG and the possibility of catastrophic fires and explosions which 
might result from tanker collisions, especially in crowded port 
areas.

Of greatest concern are the unknown factors involved in the han­
dling of LNG.

The Maritime Administration told this Subcommittee in October 
that the Coast Guard has imposed extraordinary requirements on 
LNG tankers because of its lack of experience with the cargo and 
the type of ship used to transport it.

£/ U.S. Congress. House. Committee on Merchant Marine and Fish­
eries. Subcommittee on Coast Guard and Navigation. Safety of LNG tankers. 
Hearings. December 14, 1973. In Coast Guard Miscellaneous—Part 2. 
Hearings. October 2, 3, December 14, 1973, July 18, August 28, October 
11, 1974. 92dCong., 1st and 2d sess. 1974, pp. 71-115.

2/ Ibid., p. 71.

3/ Ibid., p. 72.

26-349 0 - 78 -7
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With reference to the dimensions of any fire that might result 
from a massive LNG spill onto the water, MARAD stated it could 
not provide a definite answer "because of the many variables in­
volved. "

The unknowns existing in this area could have mind-boggling con­
sequences for port cities in America...

Summing up, Mr. Murphy said:

Summing up the unknowns, it appears that we do not know how 
large or how demolishing an LNG fire explosion due to a spill might 
be, and we do not, at this time, have the technical knowledge or 
competence to prevent such a spill from occurring. 1/

The Coast Guard provided the only witnesses for this hearing. The 

prepared statement of its Commandant contained what is probably the most 

detailed account of the Coast Guard's responsibilities for LNG safety, its 

research and analytical efforts and its assessment of hazards to be found 

in congressional hearings.2y Concerning the importation of LNG into New 

York harbor, which was of particular concern to Chairman Murphy, the 

Commandant said the risk could be kept acceptably low and that the risks 

of an LNG terminal may well equal those of petroleum facilities of the same 

size. The likelihood of a vast methane cloud encompassing much of Staten 

Island before igniting was extremely remote. The Commandant said: 3/

... let me say that, from what is known about the product, what 
we demand in the way of vessel design and operating standards, 
what our experience in the Port of Boston has been, the specific 
requirements necessary to meet the needs of the Port of New York, 
LNG can be introduced to Staten Island in a manner which will

1/ Ibid., p. 73.

2/ The Commandant's prepared statement appears at pp. 107-112 of the 
Hearings.

Ibid., p. 111.
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keep the hazard level acceptably low, Mr. Chairman, not in guarded 
fashion, but in the realization that in this, as in most endeavors, 
we must deal with some degree of uncertainty. In my estimation, 
the hazards in this case may well equate to those of a similarly 
large facility dealing in another petroleum product. That is to say 
that in the untoward event of fire, there could well be severe dam­
age to the immediate area. However, it is my view that the likeli­
hood of a vast methane cloud encompassing large portions of the 
island before meeting withan ignition source is extremely remote. "

Summarizing the Coast Guard's position, its commandant said: £/

In summary, Mr. Chairman, the Coast Guard feels that with 
the requirements it has made in respect to the construction of the 
ships involved, together with those local constraints which the 
Captain of the Port, New York, will impose in the way of opera­
tional procedures to be followed, liquefied natural gas can be im­
ported to the proposed Staten Island terminal.

The Coast Guard then showed a film on LNG hazards, a few questions 

were asked and the hearing was ended.

March 1974: The House Committe on Interstate and Foreign Commerce 
report on safety of LNG storage

As a follow-up to its hearings on the Staten Island fire, in March 1974, 

the Special Subcommittee on Investigations of the House Committee on inter­

state and Foreign Commerce issued a report on legislative issues relating 

to the safety of LNG storage.2^ The Subcommittee underscored the over­

laps and gaps in authority for regulation of LNG safety by the Office of 

Pipeline Safety of the Department of Transportation and by the Federal 

Power Commission, and indicated that it favored focusing the responsibility 

£/ Ibid., p. 112.

U.S. Congress. House. Committee on Interstate and Foreign Com­
merce. Special Subcommittee on Investigations. Legislative issues re­
lating to the safety of liquefied natural gas storage. 93d Cong., 2d sess., 
March 1974, 24 p. (Subcommittee print.)
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for safety decision in the OPS. Several excerpts from its report give the 

flavor of the Subcommittee's conclusions: 1/

Congress can dissolve much of the jurisdictional conflict be­
tween OPS and FPC by amending the Natural Gas Pipeline Safety 
Act to establish that the OPS has exclusive authority to impose 
safety regulations on pipeline facilities, including LNG.

But the issue really will not be laid to rest as long as the FPC 
retains arguable authority to translate its own safety judgments 
into conditions for the certification of particular LNG facility 
siting routes. The present FPC has been inclined to exploit this 
authority to rationalize various safety requirements only remotely 
related to site or route. To prevent further conflict, it may be 
necessary for Congress to amend the Natural Gas Act to explicitly 
provide that for purposes of determining whether an application 
comports with public convenience and necessity, the question of 
safety compliance be decided by the OPS, as well as--in the case 
of LNG port facilities—by the Coast Guard.

This would not give the OPS authority to prescribe site or route; 
It has testified that it does not need or desire such power. The 
FPC would still determine whether any particular site or route 
is consistent with public convenience and necessity, but it would 
no longer be empowered to stipulate additional safety require­
ments for an application that is in compliance with OPS and Coast 
Guard safety standards.

The Subcommittee in concluding its report urged OPS and FPC, as well 

as the Coast Guard, to form a liaison committee to formulate an agreement 

to alleviate jurisdictional conflict over the full spectrum of LNG handling 

and storage matters, and to submit a draft to the Subcommittee prior to 

adoption. "The resolution of this problem, " said the Subcommittee, "would 

be a major step toward centralized responsibility for safety, substantially 

simplified and more orderly FPC certification procedures, and, in the long 

run, more effective regulatory administration. "2/

V Ibid., pp. 22-23.

27 Ibid., p. 24.
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June 1974: The Senate Commerce Committee

Hearings before the Senate Commerce Committee on transportation of 

hazardous materials in June 1974 provided Congress with detailed infor­

mation on hazards of LNG, on control of these hazards, and on the differing 

assessments of these controls.V

The Federal Power Commission described its regulation of the impor­

tation of LNG, including the safety aspects of LNG transportation and han­

dling, and FPC's authority over the siting and construction and operation 

of LNG facilities. The FPC asserted its complete jurisdictional control 

over the import and export of LNG, as well as its sale for resale and trans­

portation in interstate commerce.2/ As for LNG safety jurisdiction, the 

FPC described this as a responsibility shared with the Department of Trans­

portation's Office of Pipeline Safety. Both are charged with specific as­

pects of the regulation of the LNG facilities, with the division of responsi­

bility not clear under the Natural Gas Pipeline Safety Act of 1968. The 

Commission argued for a continued role, citing a report of the Senate Com­

merce Committee on the Safety Act as expressing a clear congressional 

intention that the jurisdiction of the FPC over LNG safety should remain 

unchanged. The FPC described its efforts to coordinate with other agencies 

and said that should these efforts fail to achieve a "mutually agreeable

1/ U.S. Congress. Senate. Committee on Commerce. Transportation 
of hazardous materials. Hearings. June 12, 13 and 14, 1974. 93d Cong., 
2d sess., 1974, 433 p.

2/ Ibid., p. 243.
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accommodation of respective responsibilities, " it would favor legislation to 

resolve the conflict. _1/

Another witness concerned with LNG safety was the chairman of the 

Massachusetts Port Authority. After describing the possible consequences 

of a large spill of LNG on water or land, he concluded that there was a 

serious national safety problem associated with the growing importation of 

LNG. Federal responsibility for LNG safety was divided among Federal 

agencies and there was no clear overall mandate. While he did not oppose 

importation and distribution of LNG, he said that the siting of LNG ter­

minals near heavily populated areas of major harbors was a major safety 

hazard for millions of urban Americans. "The necessity to supply energy 

which we all need must not be used as an excuse to endanger the lives and 

property of some who happen to live or work near waterfront areas. " 1 / 

He proposed that it is possible to locate coastal sites where safe LNG facil­

ities could be built which would not threaten many people with disaster.

Coast Guard representatives described its regulation of the transpor­

tation of LNG. According to them, the Coast Guard believed that the 

development, design and construction standards for LNG tankers provide a 

consistent and reasonable level of safety for the containment and transpor­

tation of LNG because Coast Guard requirements would permit LNG to be 

safely transported in U.S. waters "in a manner which will keep the 

hazard level acceptably low. " 2/ While the hazards from LNG transport

2/ Ibid., p. 269.

2/ Ibid., p. 272.
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may well equate to those of other petroleum products, the likelihood that 

an accident would produce a vast methane cloud encompassing large portions 

of an area before igniting was extremely remote. Summarizing its position, 

the Coast Guard representative said: lj

In summary., .the Coast Guard feels that with the requirements 
it has made with respect to the construction of the ships involved, 
together with local constraints which the captain of the port will 
and has imposed in the way of operational procedures to be fol­
lowed, that LNG can be safely transported in our waters.

On the other hand, a marine salvage company expressed its concern 

over the lack of contingency planning to deal with an LNG tanker casualty, 

and called for a thorough examination of LNG tanker casualty modes and 

determination of best responses if an accident should occur.2/

An east coast company that imports LNG invited the Committee's at­

tention to the public record on LNG safety. This, it said, demonstrated 

the extremely remote likelihood of either an LNG ship collision which 

could result in a significant spill or a massive failure of a modern LNG 

storage tank. 3/ The company expressed its confidence that problems in 

the transportation and handling of LNG could be overcome and did not pre­

sent unwarranted risks to the public. One of the most serious problems 

seen by this company was the jurisdictional conflict among Federal 

agencies over safety in the transportation and storage of LNG. The com­

pany called for legislation to focus safety regulation of LNG ship design

1/ Ibid.

2/ Ibid., pp. 405-406.

2/ Ibid., p. 423.
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and operation and port facilities in the Coast Guard, safety regulation in 

on-shore, non-marine facilities in the Department of Transportation, and 

economic regulation in the FPC.

Another natural gas importer, on the west coast, likewise argued that 

LNG can be imported safely, saying: 1 /

The studies we have made, and the design work we have done, 
show clearly that we will not endanger the public, our employees, 
or our neighbors' property by locating our marine terminals for 
receipt of LNG in or near established harbors. Such locations, 
in fact, enhance normal day-to-day safety while minimizing in­
dustrial intrusions into undeveloped or non-industrial areas.

September 1975: Senate Committee on Commerce

To deal with the overlapping jurisdictions for LNG safety of the Depart­

ment of Transportation and the Federal Power Commission, the Adminis­

tration in 1975 proposed an amendment to the Natural Gas Pipeline Safety 

Act of 1968 2./ to prohibit the FPC from attaching to the issuance certifi­

cate of public convenience and necessity a condition that the applicant must 

comply with safety standards other than those prescribed by the Secretary 

of Transportation.

On September 25 and 26, 1975, the Subcommittee on Surface Transpor­

tation of the Senate Committee on Commerce held hearings on S. 2183 and 

another bill to amend the Natural Gas Pipeline Act. 3/ LNG hazards and 

1/ Ibid., p. 413.

£/ S. 2183, introduced by Senator Magnuson, by request, July 25, 1975.

ConSresS-Senate. Committee on Commerce. Subcommittee on 
1Q7? ’Transportation. Natural Gas Pipeline Safety Act amendments of 
1Q7? i4QaringS' September 25 and 26, 1975. 94th Cong., 1st sess., 
iy<j, 14o p, *
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safety measures received substantial attention as the Committee inquired 

into the failure of the Federal Power Commission and the Department of 

Transportation to reach agreement on their respective responsibilities for 

LNG safety regulation.

The Department of Transportation said that its Materials Transporta­

tion Bureau had responsibility for the safety regulation of all pipelines and 

associated storage facilities used for transporting hazardous materials in 

gas or liquid form, including LNG. 1_/ Concerning its interface with the FPC, 

the Department noted that vagueness in the statutes outlining the natural 

gas activities of various agencies had created problems of overlapping juris­

diction. 2/ The DOT described its attempts to reach a mutually satisfac­

tory agreement with the FPC concerning safety regulation of interstate gas 

facilities, particularly LNG facilities. According to DOT, S. 2183 would 

not have precluded the FPC from taking safety into account in its decisions 

on a certificate of necessity and conflict would remain. The DOT then 

described its coordination with the FPC on regulation of LNG safety 3/ but 

ducked a question about the need for legislation to clarify jurisdiction over 

LNG facility siting. 4/

1/ Ibid., p. 24.

2/ Ibid., p. 26.

3/ Ibid., p. 93.

4/ The Department of Transportation said: "At the present time the Admin­
istration is evaluating the policy relating to the siting of LNG facilities and 
ascertaining the most effective methods for implementation of a national 
policy. A decision on this matter is expected in the near future and a re­
quest for appropriate additional legislation will be made to implement that 
decision, if necessary. "
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The Federal Power Commission reported that it had not worked out the 

jurisdictional problem with the Department of Transportation because the 

working agreement which it had submitted to the DOT was not acceptable 

to them. _1_/ The FPC chairman opposed S. 2183 because it would have ousted 

the FPC from its safety jurisdiction and placed exclusive regulatory author­

ity for LNG safety under the DOT. The public, he said, should be entitled 

to an FPC review as to whether a proposed LNG project will serve the pub­

lic interest, or the public convenience and necessity which included an in­

dependent determination of safety. Of this, he said, "I submit we should 

be able to enforce a higher standard, if the evidence before us in a pro­

ceeding so demonstrates, in order to provide for the public safety. "1/ As 

for legislation, the FPC noted that while conflicts in the legislative man­

dates of the two agencies could be avoided in perhaps every instance by co­

ordination and consultation, there was no doubt that a legislative solution 

would provide the most clearcut resolution. Therefore, the FPC favored 

corrective legislation. The chairman proposed his own legislative solution 

which was to preserve the status quo. The DOT would retain authority to 

promulgate minimum Federal safety standards; and the FPC, when the pub­

lic interest so dictated, would retain the authority to apply more stringent 

safety requirements upon a proper showing. 2/ Concerning the more general 

question of additional legislation for LNG transportation, siting, and 

storage, the Commission said that no special legislation was needed. As 

for the bill, S. 2183 received no further Senate action.

1_/ Ibid., p. 102.

2/ Ibid., p. 108.
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February 1976: The Senate Committees on Interior and Insular Affairs and 
on Commerce

On February 17, 1976, the Senate Committees on Interior and Insular 

Affairs and Commerce held a joint hearing on the transportation of Alaskan 

natural gas. 1/ Its focus was on the economic viability and feasibility of 

the proposed pipeline transportation of natural gas from the Prudhoe Bay 

area into the United States. LNG safety was not mentioned by Chairman 

Bumpers in his introductory list of issues, but was discussed briefly in 

these hearings. The Director of the Materials Transportation Bureau, De­

partment of Transportation, described some LNG safety factors and 

sketched the Department's responsibility for the development and enforce­

ment of comprehensive safety standards for the design, construction, test­

ing, operation and maintenance of pipeline facilities and vessels engaged in 

the transportation in the United States of natural gas, including LNG. He 

outlined the Department's regulations for storage and handling of LNG and 

for design, construction, operation and movement of LNG vessels. No 

questions were asked on these matters. 2_/

In preparation for the hearings, the Committees earlier in January 

had sent a questionnaire to Federal agencies and private organizations es­

pecially interested in this matter. The Committees received 11 replies 

which were analyzed in a report of the Congressional Research Service 

subsequently published by the Committees, together with the replies

1/ U.S. Congress. Senate. Committees on Interior and Insular Affairs 
and Commerce. The transportation of Alaskan natural gas. Joint hearing. 
February 17, 1976, part 1, 235 p.

2/ Ibid., pp. 166-168.
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themselves.£/ Part of the questionaire inquired into the design and opera­

tion techniques to assure safe and continuous operation of the system. 2/ 

Three of the five questions in this part focused on LNG safety. The 

Federal Power Commission and the Department of Transportation addressed 

these questions in some detail. Other departments deferred in their replies 

to the FPC and DOT.

Concerning plans or procedures to prevent or deal with LNG tanker 

collisions or other LNG handling accidents, both the FPC and the DOT de­

scribed their regulations in detail. Concerning questions about technology *

— U,S" Congress. Committees on Interior and Insular Affairs and 

Xyei7 i pTruary 17, 1976. 94th Cong., 2d sess. Part 2, Appendix, pp. 237-1515.

-a Part H1"13 of 1116 Questionnaire asked the following: What are the d^i™ 
operation techniques to assure safe and continues o^r^^^

natural gas transportation systems? (Cf., Hearings, Appendix I, pp.276-27?" 

and ^hat 1116 relati°nship between the Federal Power Commission 

age »f injury and dam- 

plicanl’ d^ed^re^T'dS « WuZ’*"5'"'' °r 

handling accidents’ What is collisions or other LNGriSk e^an LNG ac'Jide^X

age iSt eX esUma,teS °' ‘"5“^ “d d“”

the owners' liabilities for such an accidpntvr Aermi”aJ- accident? What are 
quate to provide compensation for ail d re existinS liability laws ade- and worst case accent? “ damageS resulting from a probable
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to deal with LNG accidents, neither provided information on the best avail­

able technology to minimize the risk of an LNG accident or to deal with 

a serious accident. Concerning probable and worst case estimates for injury 

and damage from a major LNG accident, the FPC recognized that a major 

accident was possible, but concluded it would be unlikely. Also, because 

of technical differences between one accident and another, it was not pos­

sible to predict damage or casualties from a particular leak or rupture. V 

The DOT took a similar position, replying: 2/

The present state of knowledge does not permit making quanti­
tative estimates of injury and damage for LNG tanker accidents. 
There have been and are sizable R & D efforts by the Coast Guard 
to develop this capability in connection with development of a risk 
analysis methodology and in investigation of LNG hazards. A num­
ber of studies have been sponsored by government and industry but 
results have varied widely. Therefore, this question can be an­
swered only qualitatively.

According to the DOT, the most probably LNG tanker accident would 

cause a small release of LNG resulting in a small fire which could be 

extinguished or in minor structural damage to the ship. Injury and damage 

probably would be confined to operating personal and industrial property.

As for a worst case accident, DOT conceived of one in which the con­

tents of one storage tank in an LNG tanker, about 37, 500 cubic meters of 

LNG, would be released instantaneously. Ignition of the gas would produce 

severe effects that would be localized to the general vicinity of the vessel.

Hearings, op. cit., p. 366.

2/ Ibid., p. 645.
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with thermal radiation to the surroundings being the threat to the public 

and other vessels and facilities. Of this, DOT said: 1/

The formation of a large flammable cloud over populated areas 
with delayed ignition is not envisioned. Fire engulfment of the ves­
sel would not cause other tanks to fail because they are heavily in­
sulated and have pressure relief systems that are sized for this 
degree of fire exposure. Even if they did ultimately fail, the fail­
ures would be sequential, thus extending the duration of the fire but 
not the intensity. The hazards of the reaction of LNG and water-- 
the flameless explosion phenomena and catastrophic failure of a hull 
in contact with an LNG pool on water are believed to be minor com­
pared with the primary flammability hazard.. .major damage to the 
ship with subsequent large releases of LNG is not considered to be 
credible.

The DOT discounted both the Cleveland incident of 1944 and the Staten

Island explosion of 1973 as basis for concern over LNG hazards. Concerning 

Cleveland, DOT said that if current materials, technology and design cri­

teria had then been available, the Cleveland tank failure would probably 

not have occurred and the escaping LNG would have been contained in a 

secondary impounding area. 2/ As for the Staten Island fire, the DOT 

classified this as an industrial accident rather than an operational 

failure. 27

Commenting further, DOT said: 1/

Although, as discussed above, the Cleveland and Staten Island 
incidents are not representative of the risks associated with the 
operation of present LNG facilities, the spectacular nature of 
these accidents resulted in widespread negative publicity for LNG. 
Unfortunately, current advances in cyrogenic technology have not 
received an equal amount of public attention.

1_/ Ibid., p. 646.

2/ Ibid., p. 647.

17 Ibid., p. 658.
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As for risk analysis, estimates of probable damage and injury were 

highly uncertain because of insufficient reference data. The Department 

had not prepared a risk analysis of LNG terminals and was not able to 

estimate probable deaths or injuries from a major accident. It agreed 

that a worst case estimate could be made by risk analysis for a particular 

facility. However, the Department could not make such estimates because 

it had not conducted risk analyses for LNG facilities. 1 /

March 1976: The Senate Committees on Interior and Insular Affairs and 
on Commerce ~

The Senate Committees on Interior and Insular Affairs and Commerce 

on March 24 and 25, 1976, concluded their joint hearings on transportation 

of Alaskan natural gas. 2^/ LNG hazards were briefly mentioned and dis­

counted by the El Paso Alaska Company 3y which called attention to the 

Coast Guard report that LNG is among the safest seagoing operations. 4/ 

The Sierra Club preferred a pipeline route along the Fairbanks-Alcan high­

way corridor because of serious problems it saw with LNG transport and 

facility siting. 5/ The Chairman of the Massachusetts Port Authority 

described the experience of the Port of Boston as the only U. S. port then

£/ Ibid., p. 649.

2/ U.S. Congress. Senate. Committees on Commerce and on Interior 
and Insular Affairs. Transportation of Alaskan natural gas. Joint hear­
ings. March 24, 25, 1976. 94th Cong., 2d sess., 1976, part 3, pp. 
1517-2030.

3/ Ibid., p. 1560.

4/ Ibid., p. 1570.

5/ Ibid., p. 1787.
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receiving LNG in significant quantities. He emphasized the hazards of 

an accidental spill of LNG from LNG tankers or LNG storage tanks and 

explained his conclusion that there is a serious national safety problem 

associated with the growing importation of LNG into the United States. 

He called attention to uncoordinated Federal authority and recommended 

a voice for local and State officials in approval of sites for LNG 

terminals. £/

May and August 1976: House Committee on Interstate and Foreign Com - 
merce - ------------------------------------------

On May 17, 18, 19 and August 6, 1976, the House Committee on Inter­

state and Foreign Commerce, Subcommittee on Energy and Power, held 

hearings on bills relating to the construction and operation of an Alaskan 

Natural Gas Transportation Route. 2./ Most of the testimony focused upon 

economic, regulatory, environmental and international matters, with LNG 

safety touched upon briefly. Chairman Dingell questioned the Federal 

Power Commission about its authority or that of other agencies to assure 

proper siting and safety for LNG facilities, mentioning the Staten Island 

explosion as cause for concern. The FPC in reply outlined in detail its 

authority regarding LNG safety regulations. 3/

£/ Ibid., pp. 1841-1845.

2^/ U.S. Congress. House. Committee on Interstate and Foreign Com­
merce. Subcommittee on Energy and Power. Hearings. Alaskan natural 
gas transportation. May 17, 18, 19 and August 6, 1976. 94th Cong., 
2d sess., 1976, 719 p. *

3/ Ibid., pp. 177-179.
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The El Paso Alaska Co. statement noted that with respect to LNG 

technology, the U.S. Coast Guard had reported that LNG is among the 

safest seagoing operations being carried on.l_/

LNG safety came up again in a panel discussion of Federal witnesses 

which called attention to a possible role for the Department of Interior for 

safety and related matters at LNG shore facilities located on Federal lands. 2/

Environmental groups mentioned LNG safety but did not pursue it. For 

example, the Wilderness Society noted that an all-Alaska LNG tanker pro­

posal raised serious questions regarding LNG tanker safety and would in­

crease LNG tanker activity and LNG facilities siting which was why it fa­

vored a wholly overland route.The Environmental Policy Center called 

attention to the significant public safety hazard of LNG transportation, stor­

age, and processing.^/ Friends of the Earth said they were not certain 

about the future of this high-risk, high-cost technology, but believed that

1/ Ibid., p. 376. \

2_/ Ibid., p. 449.

3/ Ibid., p. 502.

41 Ibid., p. 507. Ms. Barbara Heller of the Environmental Policy Center
said: "The public safety hazards of LNG transportation, storage, and pro­
cessing are significant. LNG technologies are considered to be low-proba­
bility, high-risk technologies. Comprehensive siting criteria for LNG facil­
ities have never been established. Although a great deal is now known about 
liability and insurance schemes for oil spills and many States have oil spill 
liability laws, very little is known about liability and insurance for LNG ac­
cidents, whether they result from shipping, transfer operations, storage, or 
processing operations. The safety implications of LNG siting must be thor­
oughly examined, and comprehensive siting criteria must be developed. "
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the safety questions and siting issues are best decided by the regions which 

must bear the costs. 1/

March-April 1977: The House Committee on Interior and Insular Affairs

During March and April 1977, the Subcommittee on Indian Affairs and 

Public Lands of the House Committee on Interior and Insular Affairs held 

oversight hearings on transportation of Alaskan natural gas. 2/ While most 

of the hearings focused upon Indian rights and on economic and environ­

mental aspects, LNG safety was mentioned a few times.

The Maritime Trades Department of the AFL-CIO favored the combined 

pipeline-LNG tanker system for transporting LNG to the west coast. The 

union saw no significant hazards in LNG shipment by tanker, saying that the 

ships were highly sophisticated and had every conceivable safety feature 

built into them, and pointing out that the union members who operate these 

ships would be the ones exposed to whatever hazards exist. 3/ "We just 

think that from the standpoint of safety, anything that the human mind and 

technology can devise to go into making these ships safe is going to be done 

on them. ”_4 /

The Sierra Club noted that an overland route would avoid the crucial 

LNG siting and safety problems, but did not elaborate.^/ The Environmental

1_/ Ibid., p. 543.

2/ U.S. Congress. House. Committee on Interior and Insular Affairs, 
Subcommittee on Indian Affairs and Public Lands. Transportation of Alaskan 
natural gas. Oversight hearings. March 17, 18 and 29, April 5 1977 
95th Cong., Istsess., 1977, 535 p.

3/ Ibid., p. 166.

4/ Ibid., p. 167.

—Ibid*» P. 227.
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Policy Center said that of the three proposals for transport of natural gas 

to the United States, the most insidious was that involving LNG: 1_/

...El Paso's LNG transportation and processing scheme not 
only severely endangers human populations but it would tremen­
dously stimulate and become the main link in the worldwide trans­
portation of foreign natural gas to the United States.

However, the Center provided no additional information on LNG 

hazards.

Congressional Record Indications of Interest in 
the Hazards of Liquefied Natural Gas

A third source of information for Congress on the hazards of LNG and 

their control is to be found in material appearing in the Congressional Rec­

ord. From May 23, 1969 to November 1977, thirteen Members of Congress 

have made statements or placed materials in the Record relating to this 

matter. Of these, five were statements in support of bills proposed by 

the Members involved. Considering the enormous amount of other materials 

appearing in the Congressional Record during these eight years, these few 

items would indicate correspondingly little general congressional interest 

to date in control of the LNG hazards. Table V presents a chronological 

listing and identification of the 13 items in the Congressional Record.

1/ Ibid., p. 402.
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Table V

CHRONOLOGICAL LISTING OF ITEMS IN THE CONGRESSIONAL RECORD 
RELATING TO SAFETY OF LIQUEFIED NATURAL GAS: 1969 TO 1971

May 23, 1969: Sen. Inouye inserted in the Congresqional Record a statement on a national 
policy on LNG by Carl Bagge, FPC Commissioner, before the Sixth Mid-Pacific Gas 
Marketing Conference, Honolulu, Hawaii, (p. S13611)

March 22, 1972: Rep. Anders of Tennessee addressed the House on LNG ships and 
facilities, in support of H. R. 13832, to authorize Federal funding of an LNG tanker 
fleet, which he introduced March 15, 1972. (p. H9642)

June 29, 1972: Sen. Bellmon of Oklahoma made a floor statement on LNG imports 
from Algeria and an "illogical" FPC decision to permit imports of LNG from Algeria, 
(p. S23226)

February 20, 1973: Sen. Dominick made a floor statement on how the United States 
can end industrial disasters, with specific reference to the Staten Island fire in an 
LNG tank, and placed in the Record an editorial from the New York Times of February 
13, 1973, on this accident, (p. S4535)

February 20,1973: Rep. Wolff introduced H. R. 4430, to suspend all LNG imports 
by ship until the Coast Guard and other Federal agencies submit to Congress a com­
prehensive evaluation of associated hazards and a comprehensive plan for preventing 
or minimizing these hazards, and Congress authorizes resumption, (p. R4522)

August 22, 1974: Sen. Abourezk placed in the Record an article by Bryan Silcock 
from the London Times of August 11, 1974, "blast triggers fear of floating bomb 
clouds from big gas tankers. " (p. S29871)

March 4, 1975: Rep. Richmond placed in the Record his statement on LNG before the 
Federal Power Commission, calling for a moratorium on storage and transportation 
of LNG into New York City pending study of safety hazards, (p. R5191)

March 6, 1975: Rep. Murphy introduced his bill, H. R. 4440, to require the Coast 
Guard to select LNG sites adjacent to U.S. navigable waters, with a supporting state­
ment. (p. R5544)

February 16, 1976: Sen. Bumpers announced hearings on transportation of Alaskan 
natural gas and placed in the Record the text of a questionnaire sent to prospective 
witnesses concerning major issues, including LNG safety, (p. SI 584, daily edition)

January 31, 1977: Sen. Stevens placed in the Record an article from the Washington 
Star concerning LNG transport from Alaska to Massachusetts, (p. SI 658, daily edition)

February 9, 1977: Rep. Murtha made a statement in support of transport of natural gas 
from Alaska by a combination of pipeline and LNG tankers, (p. E700, daily edition)

April 19, 1977: Sen. Stevens placed in the Record an editorial of the Fairbanks News 
Miner that discusses the safety of LNG transportation by tanker, (p. S592S, daily 
edition)

November 1, 1977: Sen. Pell introduced S. 2273, a bill to confer on the Secretary of 
Energy jurisdiction over construction permits and operating licenses for LNG facil­
ities, with remarks, (p. S18343, daily edition)
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APPENDIX I 

CHRONOLOGY OF SELECTED LEGISLATIVE AND OTHER EVENTS 
RELATING TO CONTROL OF HAZARDS 

FROM LIQUEFIED NATURAL GAS

1938: The Natural Gas Act of 1938 was approved by President Roosevelt.

1939: The Hope Natural Gas Company erected a pilot liquefaction plant 
for natural gas at its Cornwell compressor station in West Virginia.

1940: The Dangerous Cargo Act was approved by President Roosevelt.

1941: The East Ohio Gas Company built a peakshaving plant in Cleveland, 
Ohio.

October 20, 1944: An LNG storage tank of the East Ohio Gas Company in 
Cleveland, Ohio, ruptured, spilling 6, 200 cubic meters of LNG into ad­
jacent streets and sewers. The resulting fire and explosions caused 
128 deaths, 300 injuries and about $7 million in property damage.

February 1946: The Bureau of Mines of the Department of the Interior is­
sued its report on the Cleveland fire.

June 19, 1948: The Admiralty Extension Act of 1948 was approved by Presi­
dent Truman.

May 22, 1953: The Submerged Lands Act was approved by President
Eisenhower.

August 7, 1953: The Outer Continental Shelf Act was approved by President 
Eisenhower.

1957: The Coast Guard issued the first tentative rules on non-pressure ves­
sel liquefied gas carriers.

January 1959: The first export shipload of LNG left the United States in 
the Methane Pioneer, a specially constructed tanker, for England.

1964: First commercial LNG trading took place.

October 15, 1966. President Johnson approved the Department of Trans­
portation Act.

August 12, 1968: President Johnson approved the Natural Gas Pipeline Safe­
ty Act of 1968.

1969: Japan imports large volume of Alaskan LNG.
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January 1, 1970: President Nixon approved the National Environmental Pol­
icy Act of 1969.

December 29, 1970: President Nixon approved the Occupational Safety and 
Health Act of 1970. J

January 10, 1971: The Bureau of Mines, Department of the Interior, issued 
its reports on hazards associated with spillage of LNG on water which 
mentioned mysterious explosions that sometimes occur in this type of 
situation.

Mar<;nJ’ 1972: The Federal Water Pollution Control Act amendments of 
1972 were approved by President Nixon.

March 15, 1972: Mr. Anderson introduced H. R. 13832, a bill to authorize 
the Secretary of Commerce to contract with U. S. shipbuilders, or those 
of the Commonwealth of Puerto Rico, for the construction, outfitting 
and equipping of no more than 40 liquefied natural gas ships, with de­
livery not later than January 1980.

April 17, 1972: Mr. Dulski introduced H. R. 14379, identical to H. R 13832 
above. *

MayA2Z„ 1972: Mr* Anderson introduced H. R. 15098, identical to H R 
13832, above.

July 10, 1972: 
Act of 1972.

President Nixon approved the Ports and Waterways Safety

September 30, 1972: The Maritime Administration signed the first subsidy 
contracts for construction of LNG carriers, for six carriers of 125 000 
cubic meters capacity each.

October 18, 1972: President Nixon approved the Federal Water Pollution 
Control Act of 1972.

October 23, 1972: President Nixon approved the Marine Protection, Re- 
earch and Sanctuaries Act of 1972.

^^Ac1; of7’197272: President Nixon aPProved the Coastal Zone Management

F b fire °f unknown origin broke out in the LNG storage
tank of Texas Eastern Transmission Corporation, located in the Bloom- 

(l tSnCJr ° en .Island' New York- The fire caused the death of 
^ere, working in the tank. Physical damage included the 

omplete destruction of the internal components of the tank, the dome 
damanP^V^ PtPmg fWe fighting apparatus, and substantial
damage to a nearby roadway.
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February 20, 1973: Mr. Wolff introduced H. R. 4430, a bill to suspend the 
importation of liquefied natural gas and the construction of new storage 
facilities for LNG until a thorough investigation was made of the haz­
ards associated with the marine transportation, delivery and storage of 
such gas and of other actions to prevent or minimize hazards.

March 15, 1973: Mr. Wolff and nine cosponsors introduced H.R. 5755, 
identical to H. R. 4440, above.

July 10, 11, 12, 1973: The Special Subcommittee on Investigations, House 
Committee on Interstate and Foreign Commerce, held hearings on the 
Staten Island explosion and safety issues concerning LNG storage fa- 
lities.

December 14, 1973: The House Committee on Merchant Marine and Fish­
eries, Subcommittee on Coast Guard and Navigation, heard the Coast 
Guard discuss standards for LNG shipment and safety measures for 
handling LNG at the Staten Island, N. Y., LNG terminal.

March 1974: The Special Subcommittee on Investigations, House Committee 
on Interstate and Foreign Commerce, issued its report on legislative 
issues relating to the safety of LNG storage.

June 12-14, 1974: The Senate Committee on Commerce held hearings on 
S. 2064, to amend the laws governing the transportation of hazardous 
materials.

January 3, 1975: President Ford approved the Dangerous Cargo Act.

March 3, 1975: Congressman Richmond of New York appeared before the 
Federal Power Commission to oppose the transportation and storage 
of LNG in New York City and to call for an FPC moratorium on storage 
and transportation of LNG in New York City until safety studies could 
be made.

March 6, 1975: Mr. Murphy introduced H.R. 4440, a bill to amend the 
Port and Waterways Safety Act of 1972 to require the Secretary of the 
Department in which the Coast Guard is operating to certify certain 
sites suitable for the location of liquefied natural gas storage terminals 
and to prohibit the issuance of a certificate of public convenience and 
necessity by the Federal Power Commission without such certification.

September 25,26, 1975: The Senate Commerce Committee held hearings on 
the Natural Gas Pipeline Safety Act amendment of 1975 that were in­
tended in part to resolve the jurisdictional dispute between the FPC and 
the DOT.

February 1, 1976: The U.S. Coast Guard published its report "Liquefied 
Natural Gas--Views and Practices, Policies and Safety. "
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February 17, 1976: The Senate Committees on Interior and Insular Affairs 
and Commerce held a joint hearing on the transportation of Alaskan 
natural gas. LNG safety aspects werebriefly mentiond.

February 26, 1976: The Senate Appropriations Committee, Subcommittee 
on DOT Appropriations, placed in the record of its hearings the Coast 
Guard report on LNG.

February 26, 1976: President Ford in an energy message to Congress 
announced a national policy designed to limit importation of LNG to 
about 1 trillion cubic feet a year. The Energy Resources Council was 
directed to review each proposed project where LNG would be imported 
"balancing the need for supplies with the need to avoid excessive depen­

dence.

March 1976: The Department of the Interior issued its final environmental 
impact statement on the Alaskan natural gas transportation system.

March 4, 1976: The Senate Committee on Commerce, Subcommittee on 
Surface Transportation, held a hearing on amendments to the Hazardous 
Material Transportation Act.

March 24, 25, 1976: The Senate Committee on Interior and Insular Affairs 
and the Committee on Commerce held hearings on the transportation 
of Alaskan natural gas.

April 1976: The Federal Power Commission issued its draft environmental 
impact statement on the Alaskan natural gas transportation system.

May 17, 18, 19, 1976: The House Committee on Interstate and Foreign Com­
merce, Subcommittee on Energy and Power held hearings on Alaskan 
natural gas transportation.

August 5, 1976: The President's Energy Resources Council announced an 
elaboration of the President's previously announced limitation on LNG 
imports. Concerning safety and siting concerns, the ERC noted there 
still were overlapping responsibilities for LNG safety and siting among 
Federal agencies and some State governments. A Federal Interagency 
Task Force was to work with the FPC and with State and local author­
ities to resolve such problems.

August 6, 1976: The House Committee on Interstate and Foreign Commerce 
Subcommittee on Energy and Power, concluded its hearing on Alaskan 
natural gas transportation. * nwawn

October 22, 1976: President Ford approved the Alaska Natural Gas Trans­
portation Act of 1976, P. L. 94-586.
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October 26, 27, 1976: The Federal Energy Administration held hearings 
on siting and regulation of LNG facilities. Consumer and industry rep­
resentatives said that unless national guidelines to deal with safety and 
other issues were developed, the Federal Power Commission would con­
tinue to delay approval of LNG terminal sites.

February 17, March 17, 18 and 29, and April 5, 1977: The House Com­
mittee on Interior and Insular Affairs, Subcommittee on Indian Affairs 
and Public Lands, held oversight hearings on methods of transporting 
Alaskan natural gas.

April 29, 1977: The President issued his policy on imported liquefied nat­
ural gas, which calls for a case-by-case analysis of each import pro­
ject to consider the reasonableness of price, risks of dependence on 
foreign suppliers, safety conditions, and costs.

May 1, 1977: The Federal Power Commission submitted to the President 
its recommendation for a choice among three competing Alaskan natural 
gas transportation systems.

May 3, 1977: Mr. Dingell introduced H.R. 6844, a bill to regulate the siting, 
design, construction and operation of facilities for use in the transpor­
tation, storage and conversion of liquefied natural gas. Referred to the 
Committee on Interstate and Foreign Commerce.

July 13, 1977: Mr. McClosky introduced an amendment (No. 460) to H.R. 
4963.

September 22, 1977: President Carter sent to Congress his decision and 
report on an Alaskan natural gas transportation system.

September 23, 1977: The FPC staff recommended making Rhode Island the 
site of a major LNG import terminal.

September 28, 1977: The Office of Technology Assessment forwarded to 
Congress the results of its assessment of the transportation of LNG 
which was requested by the National Ocean Policy Study of the Senate.

October 1, 1977: The Department of Energy came into being.

October 27, 1977: Mr. Beard of Rhode Island introduced H. R. 9773, a bill 
to provide that no certificate for the construction or extension of any 
LNG facility may be granted unless the State or States in which such 
facilities are located have been approved by the affected States. Re­
ferred to the Committee on Interstate and Foreign Commerce.

November 1, 1977: Senator Pell introduced S. 2273, a bill to confer on the 
Secretary of Energy jurisdiction over construction permits and opera­
ting licenses for LNG facilities. Referred to the Committee on Energy 
and Natural Resource.

26-349 0 - 78 -8
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November 18, 1977: An FERC administrative law judge granted initial ap­
proval to a proposal allowing Distrigas Corporation of Boston, Mass., 
to triple the amount of LNG imports from Algeria to about 43 billion 
Btu per year beginning in 1978.

December 12, 1977: The Comptroller General completed his report to 
Congress on the new national liquefied natural gas import policy and 
required further improvements.
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APPENDIX II

LIST OF CONGRESSIONAL HEARINGS
LIQUEFIED NATURAL

AND REPORTS RELATING TO 
GAS HAZARDS

U.S. Congress. House Committee on Interior and Insular Affairs. Trans­
portation of Alaskan natural gas. Oversight hearings. March 17, 18 
and 29, and April 5, 1977. 95th Cong., 1st sess., 1977, Part II, 
535 p.

U.S. Congress. House. Committee on Interstate and Foreign Commerce. 
Special Subcommittee on Investigations. Staten Island explosion: safety 
issues concerning LNG storage facilities. Hearings. July 10, 11, and 
12, 1973. 93d Cong., 1st sees., 1973, 795 p.

------Legislative issues relating to the safety of liquefied natural gas storage. 
93d Cong., 2d sess., March 1974, 24 p. (Subcommittee print.)

------Subcommittee on Energy and Power. Hearings. Alaskan natural gas 
transportation. May 17, 18, and 19, and August 6, 1976. 94th Cong., 
2d sess., 1976, 719 p.

U.S. Congress. House. Committee on Merchant Marine and Fisheries. 
Subcommittee on Coast Guard and Navigation. Safety of LNG tankers. 
Hearing. December 14, 1973. In Coast Guard Miscellaneous, Part 2, 
Hearings. October 2 and 3, December 14, 1973; July 18, August 28, 
October 11, 1974. 93d Cong., 1st and 2d sess., 1975, 218 p.

------Tanker construction. Hearings. June 6, 7, July 18, 19, 1973. 93d 
Cong., 1stsess., 1973. 366 p.

U. S. Congress. Senate. Committee on Commerce. Natural gas pipeline 
safety regulations. Hearings, April 19 and 20, August 1, 2, and 3, 
1967. 90th Cong., 1st sess., 1976, 426 p.

------Subcommittee on Surfact Transportation. Natural Gas Pipeline Safety 
Act amendments of 1975. Hearings. September 25 and 26, 1975. 94th 
Cong., 1st sess., 1975, 148 p.

------Transportation of hazardous materials. Hearings. June 12, 13, and 
14, 1974. 93d Cong., 2d sess., 1974, 433 p.

U.S. Congress. Senate Committees on Interior and Insular Affairs and Com­
merce. The transportation of Alaskan natural gas. Joint hearing Feb­
ruary 17, 1976. 94th Cong., 2d sess., 1976. Part 1, pp. 1-235; 
Part 2 - Appendix, pp. 236-1515.

U.S. Congress. Senate. Committees on Commerce and Interior and In­
sular Affairs. Transportation of Alaskan natural gas. Joint hearing 
March 24 and 25, 1976. 94th Cong., 2d sess., 1976. Part 3, pp. 
1517-2030.
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3.5.12. LIQUEFIED NATURAL GAS: HAZARDS, SAFETY REQUIREMENTS, AND POLICY ISSUES */

Importation of liquefied natural gas (LNG) into the lower 48 States 

from Alaska or foreign sources is expected to increase. This fuel would 

supplement the Nation's declining reserves of natural gas. However, 

LNG poses significant safety risks which may require review of existing 

procedures and regulations for its shipment, handling, and storage. 

New guidelines for the siting of LNG storage terminals, legislation 

to reassign and coordinate Federal responsibilities over LNG systems, 

and the reappraisal of national policies affecting the supply of and 

demand for LNG may be necessary before a large number of plants are 

constructed.

3.5.12.1. Introduction

In recent years, Congress has repeatedly directed attention to the 

adequacy of the Nation's long-term gas supply. Experts have noted that 

prospects for meeting demands for natural gas through 1985 appear to be 

worsening. For example, only experimental quantities of synthetic natural 

gas (SNG) from oil shale or coal are likely to be produced before 1985. 

Only small quantities of SNG can be produced from petroleum feedstocks. 

The outlook for obtaining increasingly large quantities of gas from the 

Outer Continental Shelf is uncertain.

Accordingly, attention is focusing on the use of liquefied natural 

gas (LNG) as a means to supplement conventional gas supplies. The huge 

gas reserves located in about 20 foreign countries and Alaska can be 

transported in specially-designed tankers to the conterminous 48 States 

if it is cooled and liquefied; a process that compacts natural gas to

*/ Prepared by Paul Rothberg, Analyst, Science Policy Research Division.
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1/600 of its volume. LNG can be stored in large quantities until 

it is needed and can be transported to places that cannot be reached 

by pipelines. Many gas companies store surplus gas during seasons of low 

use as LNG and regasify the liquid to meet demands when necessary. Thus, 

LNG systems are versatile and can help meet gas demands by supplying fuel 

when it is needed.

3.5.12.2. Existing and Expected LNG Receiving Facilities

Ihe technology for importing, receiving, storing, and regasifying 

LNG is a proven technology. A considerable international trade in LNG 

already exists: Japan imports about 80 percent of its gas in liquid 

form. Western Europe 5 percent, and the United States somewhat less than 
1/ 

.1 percent.

The quantity of LNG imported into the lower 48 States is expected 

to increase significantly over the next 10 to 15 years. It is not pos­

sible to determine accurately the exact quantity of LNG that will be 

imported. New projects are continually being planned; announced projects 

are frequently cancelled; contracts are continually terminated 

and renewed. "Given these uncertainties, it is virtually impossible 

to know, with a high degree of reliability, how much and where LNG will 
2/ 

be used in the U.S. during the 1980-1990 time frame.

V Drake, Elisabeth and Robert C. Reid. The Importation of Liquefied 
Natural Gas. Scientific American, v.236, April 1977:22.

^2/ Fink, R.J., B.A. Bancroft, and T.M. Palmieri, The Strategic Petroleum 
Reserve and Liquefied Natural Gas Supplies: Final Report. TRW Energy 
Systems Planning Division, Virginia, 1977:35.
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Even though plans for LNG facilities are frequently changing, 

useful information can be obtained by reviewing current activities 

of the LNG industry. In the United States, there is one LNG receiving 

facility in operation; two nearing completion; and up to six proposed.

Distrigas Corporation was the first U.S. company to import large 

quantities of LNG. Their effort began in 1971, with a project to bring 

15 billion cubic feet of gas per year from Algeria to Everett, Mass. 

In 1976, Distrigas received only 11 cargos of LNG which totalled 10.8 

trillion Btus. In April 1976, this Corporation signed a new agreement 

to import approximately 115 million cubic feet of gas daily for 20 years 
1! 

beginning in 1978.

Another LNG facility, which cost over $100 million, was completed 

in 1974, at Staten Island, New York. Because of its location near heavily 

populated areas and other safety, regulatory, and environmental concerns, 

this plant has not yet received all of its required operating permits 
4/ 

and importation of gas may not be forthcoming for some years, if ever.

This plant, now owned by Public Service Electric and Gas Company of New 
5/ 

Jersey, is now "mothballed", and has no supply or shipping contracts.

A fleet of nine newly-built LNG ships, owned by El Paso Natural 

Gas Company, is soon expected to begin transporting LNG from Algeria 

to Cove Point, Maryland, and to Elba Island, Georgia. These ships

3/ Daniel, E.J. and P.J. Anderson. International LNG Prospects 
Continue Progress as New Plans Evolve. Pipeline and Gas Journal, 
June, 1977:30.

4/ Personal communication with Richard Norman, of Energy Storage Ventures, 
1977.

5/ Personal communication with Ben Bakerjian of Public Service Electric 
and Gas Co. of New Jersey, 1977.
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are capable of delivering a combined average of one billion cubic feet per 

day to the two facilities. Another U.S. terminal is expected to be 

built near Lake Charles in Calcasieu Parish, Louisiana. This terminal 

may receive about 168 billion cubic feet of LNG annually from Algeria for 

20 years, starting around 1980, assuming the plant proceeds as scheduled.

The long-term need for natural gas may give rise to additional terminals 

on the North Atlantic, Gulf and West coasts for receiving LNG from Algeria, 

Nigeria, Trinidad, Indonesia, Libya, Iran, U.S.S.R., or Alaska.

Plans for these terminals are detailed in Table I.

The demand for LNG, as well as the availability of this fuel from 

abroad, is likely to increase. The Congressional Research Service has 

projected the following amounts of LNG imports: .5 trillion cubic feet 

(tcf) in 1980, 1.2. tcf in 1985, and 1.7 tcf in 1990. Assuming these 

figures prove correct, LNG would contribute 2.6X, 6. IX, and 8.IX of total 

gas supply in 1980, 1985, and 1990, respectively. (CRS's projection 

assumed that no major institutional barrier would interfere with the 
. . 6/

siting of LNG terminals in the coastal zone).

The likelihood of large scale LNG imports depends not only on the 

Federal import policy adopted and its considerations of source and 

dependability, but also on the economics of using LNG. Substantial 

quantities of LNG imports are unlikely at prices competitive with the 

current prices of domestic natural gas, because of the combination of 

high costs of transportation and processing, combined with the desire

6/ U.S. Congress. House and Senate. Committees on Energy and Natural 
Resources, Commerce, Science and Transportation, and Interstate and 
Foreign Commerce. Project Interdependence: U.S. and World Energy 
Outlook Through 1990. By the Congressional Research Service, Library 
of Congress, (Washington, D.C., U.S. Govt. Print. Office, June 1977)
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of exporting nations for an FOB (free on board) price comparable to 

the energy equivalent price received for oil exports. While this 
I 

situation may change in the future as natural gas supplies continue 

to diminish, at present imported LNG must be "rolled-in" (averaged) 

with pipeline gas so that the average price for delivered gas is 

competitive.

Current Federal policy appears to allow such averaging of costs 

instead of requiring LNG be sold incrementally at its own cost. The 

Federal Power Commission in Opinion 796-A, issued June 30, 1977, reversed 

its own earlier ruling that LNG imports by the Trunkline Gas Company 

be priced separately to the user when FPC determined that such a require­

ment would render the Trunkline project unfinanceable, effectively preventing 

it from being attempted. The FPC concluded that the need for the ad­

ditional natural gas promised by the project outweighed its inability 

to stand on its own economically under current conditions, and that it 

should not be delayed until future conditions made it economic. The 

FPC opinion suggested that other alternate sources for gaseous fuel — 

deregulated natural gas, coal gasification, production of methane 

from geopressured zones, imports of liquefied petroleum gas (LPG), or 

manufactured (SNG) from petroleum liquids — are not certain to be less 

expensive than LNG over the middle and long term. Therefore the FPC argued 

that LNG import projects, for which the technology is already available, 

should not be discouraged, because of the probable need for supplemental 

gas from some source in the future.
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Besides considering how much LNG will be imported into the United 

States, it is important to examine the distribution and potential impact 

of LNG on regional natural gas supplies. Table II, prepared by the Energy 

Systems Planning Division of TRW, presents a forecast of expected State 

and regional dependencies on LNG. This data was based on projects previously 

filed with the Federal Power Commission, and was calculated by dividing 

estimated import levels by projected and prorated values for total con­

sumption of gas for each State. According to TRW, the Northeast will 

have the largest dependence on LNG. New Jersey is expected to have the 

largest dependency of 47 percent of total gas use, followed by Vermont 
7/ 

at 42.5 percent, and Connecticut and Arizona at 30.9 percent. Even though 

these exact percentages may change, the contribution of LNG to the gas 

supplies of the eastern United States and States like Ohio, Mississippi, 

Louisiana, Arizona, and California, may be significant if planned LNG 

terminals are completed.

Dependence on natural gas as a fuel has been established in virtually 

every part of the United States, and supplies of natural gas have been 

allocated during the growing shortage to those uses considered to be the 

highest priority. LNG imports may be imported in New England and other 

parts of the country far from the Texas-Louisiana center of natural gas 

production, because in these regions the high pipeline transportation cost 

component for natural gas makes LNG seem relatively economic. But if 

imported LNG is used in these regions, it will primarily supply residential 
/

7/ Fink, F.J. et al., op. cit., p. 51
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TABLE II: State and GRC Regional LNG Dependencies: Projected LNG Percentage 
of 1985 Projected Consumption for Projects Filed with the FPC. */

Region

NEW ENGLAND

Connecticut 
New Hanpshire 
Vermont

APPALACHIAN

Kentucky 
Maryland
New Jersey 
New York 
Ohio 
Pennsylvania 
Virginia 
West Virginia

SOUTHEAST

Alabama 
Florida 
Georgia 
South Carolina 
Tennessee

GREAT LAKES

Illinois 
Indiana 
Michigan

MID CONTINENT

Missouri

GULF COAST

Louisiana 
Mississippi 
Texas

PACIFIC SOUTHWEST

Arizona 
California 
Nevada

LNG % of Area's
Total Gas Consumption

28.1

30.9
28.9
42.5

12.1

3.6
12.2
47.0
9.5

11.7
5.5
8.9
4.5

14.6

20.8
6.2

23.6
25.0
2.2

4.5

1.8
19.0
1.7

.7

2.9

3.1

9.4
20.6

.7

19.4

30.9
20.9
7.2

Source: R.J. Fink et al. of TRW, Inc. The Strategic Petroleum Reserve and 
Liquefied Natural Gas Supplies. 1977. p. 52.
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and other high priority customers, building a perhaps dangerous reliance 

among critical needs, and lessening the utilization of the pipelines which 

brings natural gas from the Gulf region. If, on the other hand, LNG is 

brought primarily into the traditional natural gas producing areas along 

the Gulf Coast, it may be more difficult for it to compete with the 

other fuels among the lower priority users who would be seeking energy. 

Should natural gas supplies continue bo decline to the point that imported 

LNG would be needed for continuous supplies to high-priority customers in 

regions distant from the producing area, its delivered cost would be in­

creased by the pipeline costs. But at least dependency on imported sup­

plies of natural gas could be equalized in differing regions.

The institutional changes that might be required by LNG policies should be 

noted. If those companies which build LNG terminals and receive shipments 

use the imported LNG exclusively, their service areas might become 

less vulnerable to domestic natural gas shortages, but more dependent on 

overseas energy sources and more vulnerable to a cutoff. However, any 

attempt to spread the risk or benefits of imports of LNG by allocating 

the gas among all or many pipelines or distributors would be contrary 

to the current structure of the natural gas industry, which makes each 

company primarily responsible for its supplies. If other companies 

may sometimes have to use LNG imports for peak needs, it may be appropriate 

to require them to make early contributions toward construction and 

operation of terminals.

Any sizeable increase of LNG imports would raise several questions 

including the following:

(1) Should the United States establish an LNG import policy?

26-349 0 - 78 -9
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(2) What physical or safety risks are involved in transporting LNG? 

(3) Where and how should LNG facilities be sited?

(4) How efficient and effective is the Federal Government's reg­

ulation of LNG systems?

These issues and others are discussed in the following sections:

3.5 .12.4 LNG Importation Policy

During the Ford Administration, the Energy Resource Council pro­

posed guidelines to limit imports of LNG to 2 trillion cubic feet per 

year. Of that amount, no more than 1 trillion cubic feet could be im­

ported from any one country. The Carter Administration has recom­

mended in its National Energy Plan a more flexible policy that sets 
8/ 

no upper limit on the quantity of LNG imports. Under the new policy, 

each application to import LNG would be reviewed with consideration 

for such factors as its availability at a reasonable price without undue 

risks of dependence on foreign supplies, the reliability of the selling 

country, the safety conditions associated with the importing terminal, 

and the total costs of the operation.

Several Federal policies and programs influence the contribution 

of LNG to the U.S. energy supply. For example, the quantity of LNG 

imported into the 48 States depends partly on Federal policy affecting 

LNG import levels and the capability of the Federal Government to supply 

loans, guarantees, or other forms of financial‘assistance if needed by 

LNG operators. In addition, the ability of the United States to compete 

with other countries for LNG supplies, the relative prices of energy 

fuels, and the willingness of foreign countries to enter the LNG market 

8/ /Executive Office of the President. The National Energy Plan. (Washington 
D.C.: U.S. Government Printing Office, 1977), p. 57.
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may have a considerable effect. The ability of gas companies to obtain 

the 140 or more Federal, State and local permits and regulatory ap­

provals for a terminal also influences the rate of development of 

the domestic LNG industry.

There seems to be little coordination of the various Federal policies 

that affect the importation of LNG. Federal officials have indicated that 
9/ 

the U.S. Government does not have a consistent policy on LNG imports.

According to the Federal Energy Administration (FEA), the lack of such 

a policy has contributed to the planning problems of private industry, 

and has compounded the uncertainty which faces suppliers, consumers, 

and State regulatory groups as the^ attempt to deal with the natural 

gas situation. In addition, the lack of such a policy has enabled Algeria, 

a member of the Organization of Arab Petroleum Exporting Countries, 

"to emerge as the major prospective foreign supplier of LNG to the U.S., 
10/ 

and as the potentially-dominant world supplier of LNG. " 

According to the FEA, 

The problem at hand is the definition of a comprehensive 
and consistent U.S. Government policy towards the importa­
tion of liquefied natural gas (LNG). This policy should be 
comprehensive enough to condition the operating practices of 
government agencies which have a major impact on the develop­
ment of LNG import ventures; the principal relevant agencies 
at the Federal level are the Export-Import Bank, the Maritime 
Administration and the Federal Power Commission. 11/

9/ Office of Policy and Analysis (of the Federal Energy Administration). 
Outlook for U.S. Imports of Liquefied Natural Gas (LNG). Draft Report, 
Oct. 7, 1975, p. 1.

10/ Ibid., p. 1.

11/ Ibid., p. 1.
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If the Congress chooses, as part of comprehensive legislation re­

garding LNG, it could influence or formulate an LNG importation policy. 

In developing such a policy, congressional review might consider the 

relative advantages and disadvantages of:

— setting a limit on LNG import levels;

directing the distribution of LNG throughout the States now 
serviced by pipeline systems;

— limiting the quantity of LNG that could be imported from any one 
country; and

- - relying on free market dynamics to determine LNG supply and demand.

In addition, congressional attention might be directed at ways in 

which Federal policy could be designed to help assure a "secure" supply 

of LNG at reasonable prices for the American consumer; Federal policy 

could foster the U.S. position in the international LNG market; and 

how Federal policy could reduce U.S. vulnerability to a potential LNG embargo.

3.5.12.5 Hazards and Safety Concerns

If decisions are made to increase the quantity of liquified natural 

gas imported into the lower 48 States, effective measures will be needed 

to ensure against the unique dangers it poses. These dangers include flame­

less explosions, enormous fires, radiant heat, flame inhalation, asphyxiation, 

frostbite, and uncontrolled vapor clouds. Unexpected release of LNG 

resulting from a collision of an LNG tanker, from faulty containerization 

of LNG on board, or from careless handling or improper storage or processing 

of the material on land could endanger life and property over a large 

geographical area.

The safety record of the LNG industry over the last 30 years has been

good. Over 2,000 shipments of LNG have been made without incident. The more
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than 60 LNG peak shaving plants now operating in the United States and Canada 

have had an excellent safety record. The industry's history, however, 

is not perfect. In 1944, a small LNG storage tank failed in Cleveland, 

Ohio, and a disastrous accident resulted in part because of lack of dikes 

and improper materials. Over 130 people died from the explosions and 

fires that resulted.

Debate over the risks of handling, transporting, and storing LNG is 

expected to continue, especially since expert opinion varies as to the 

most effective approach for prevention and remedy. Still to be faced is 

the major question of whether Federal, State, and local safety, construction, 

and siting regulations are adequate to allow the large scale importation 

of LNG to proceed, with acceptable risks to the public.

Although several congressional committees have examined the hazards 

and safety requirements of LNG systems, it appears that the increased 

use of this fuel may require new measures to further reduce possible loss 

of life and property.

Several options seem to be available to the Congress to accomplish 

this purpose, including:

(1) Further investigation of the adequacy of LNG safety regulations 

and their means of enforcement and, if necessary, enactment of legislation 

to re-design safety standards and to implement other appropriate measures.

(2) Review and expansion of Federal and industry research on LNG 

chemistry, transportation, and safety. Little is known about the phenomena 

that would.result from a catastrophe involving LNG. Dr. Edward Teller 

recently stated that current understanding of the potential hazards from 

LNG accident is roughly comparable to our understanding of the hazards of
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nuclear reactors 25 years ago. Research may provide more information on 

the properties and behavior of LNG, thus helping to assure that design, 

construction, and operation of vessels and facilities are reliable and 

adequate. In addition, research into the results of collisions by LNG 

tankers and the implementation of appropriate countermeasures may reduce 

the hazards of LNG accidents. As stated by Drake et al., it can 

be expected that further experience in handling liquefied natural gas and 

further research by the industry and by regulatory agencies will raise 
12/ 

the level of safety in its use even higher.

(3) Review of the technical and financial capabilities of com­

munities and private industry to contain LNG fires and, if necessary, 

enactment of legislation to enhance these resources. Hearings were 

held in the 94th Congress on H.R. 11459, a bill to establish a national 

marine firefighting program. This legislation, if passed, could have 

upgraded the capability of regional units to contain LNG fires.

(4) Investigate the technical feasibility and the legal considera­

tions of constructing an offshore LNG facility designed to significantly 

reduce the risks to populated areas onshore.

3.5.12. 6 Siting of LNG Facilities Onshore

Deliberation among environmentalists, concerned citizens, and energy 

companies over the siting of LNG receiving and storage facilities have 

produced emotional controversy. Difficulty arises because sites located 

in either rural, industrial, or residential areas usually offer tradeoffs

12/ Drake et al., op. cit., p. 29.
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between environmental impact and safety. A site selected in a rural area 

raises concerns about the impact on the natural environment, even though 

a minimum number of people and amount of property might be endangered in 

the event of an accident. Industrial locations tend to have a minimum 

impact on the environment, but present a greater risk to human safety and 

industrial property. Siting of a storage or receiving plant near a heavily 

populated area could constitute a major safety hazard for millions of 

people and could result in enormous property damage in the event of a 

major LNG acciddent. Wherever these plants are sited, they must be 

designed and operated to prevent accidental and harmful releases of LNG.

Site selection is initially undertaken solely by the industry group 

proposing an LNG import facility. Federal and State Governments and other 

groups react to industry's proposal primarily through the Federal reg­

ulatory process. This regulatory system governing LNG import facilities 

is relatively complex, and generally requires several years of hearings 

and reviews before a company obtains all of the necessary Federal permits 

and approvals. Federal agencies that may exert a major influence on the 

siting of LNG facilities include: Department of Energy, Office of Pipe­

line Safety Operations, and the U.S. Coast Guard. Increasingly, State 

governments are demanding more of a role in the siting of LNG import 

facilities.

At present there is no Federal siting policy to govern the location 

and size of LNG plants throughout the United States. As a result, LNG 

facilities might be constructed in some coastal regions and not in others. 

It is also possible that LNG receiving terminals might be scattered along the 

coasts without long-range planning or proper management of the coastal zone.
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Thus, there is reason to consider whether a Federal siting policy 

should be established; and if so, on what criteria should this policy 

be based. If a national siting policy were developed, it seems logical 

that its institution should precede the construction of a large number 

of LNG receiving terminals. Last year, Pennsylvania, New York, New Jersey, 

and Delaware petitioned the Federal Power Commission to promulgate 

national safety standards that would keep LNG port facilities out of 

populous areas. According to a New York Times articles of October 7, 

1976, States officials suggested that the LNG terminals "be confined to 

areas of low population density, with suitable buffer zone maintained 

around them."

Recently, congressional attention has focused on these concerns.

In the 95th Congress, Congresseman John Dingell and other Members sponsored 

H.R. 6844, a bill to regulate the siting, design, construction, and operation 

of facilities to be used for the transportation, storage, and conversion 

of LNG. (President Carter's National Energy Plan suggested that strict 

siting criteria should foreclose the construction of new LNG terminals 

in densely populated areas. Congressman Edward Beard has introduced legislation 

(H.R. 9773) that would require the Federal Power Commission to withhold 

any license for LNG construction or expansion without the approval of 

the State or States involved. Senator Claiborne Pell has introduced legislation 

(S.2273) to confer on the Secretary of Energy jurisdiction over construction 

permits and operating licenses for liquefied natural gas facilities, and 

to provide the Governor or appropriate State officials with a major input 

into, and possible veto over, Federal siting decisions.
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Local communities, State governments, and private industry may op­

pose a Federal policy which dictates the standards for siting of LNG 

terminals; instead, they may want to rely on the existing regulatory 

framework. Regardless of which option is selected, safety, environmental, 

and physical conditions are to be considered in any siting decision.

3.5.12.7. Siting of LNG Terminals Offshore *

The concept of LNG terminals offshore is beginning to receive 

increased attention by Federal, State, and industry officials. The 

potential safety hazards to onshore areas from LNG operations may be 

lessened by moving part or all of the LNG receiving terminal and its 

associated storage tanks and regasification units many miles offshore. 

In the event of a spill or other mishaps, those miles of ocean might 

constitute an effective buffer, giving a combustible or explosive gas 

cloud more opportunity to disperse before reaching any populated areas. 

Environmental damage of a spill many miles from shore may be minor 

because of the quick evaporation of LNG.

In a study by the Stratos Division of Fairchild Industries, five 

different types of offshore LNG receiving terminals were considered as 

candidates for siting off the California Coast. These were: natural 

island facility, artificial island, floating facility, fixed and mobile 

structure, and subsea facility. Fairchild Industries concluded that each 

of these terminals was technically feasible. Even though Fairchild 

Industries judged specific sites to be environmentally acceptable, they

concluded: "sufficient regulatory authority does not presently exist
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to enable granting all of the approvals necessary for siting, constructing, 
13/ 

and operating any offshore receiving terminal."

Their report stated:

(1) No Federal legislation has been found enabling the granting 
of approvals for siting and associated leasing of an LNG ter­
minal on the Outer Continental Shelf (OCS)

(2) No Federal legislation has been found enabling the granting of 
a gas transmission pipeline right-of-way and lease across the 
OCS for transport of gas other than that produced from sub­
merged lands in the inmediate vicinity of the pipeline. 14/

Henry Marcus and John Larson of MIT have arrived at similar conclusions. 

They maintain "there is no Federal agency with the power to authorize 

the siting, construction, and operation of an offshore LNG terminal out- 
15/

side the U.S. territorial seas. They also noted that the Department 

of the Interior does not have the authority to grant rights of way and 

associated leases for the laying of pipelines for an offshore LNG marine 
16/ 

terminal in the OCS.

The Congress may choose to address the regulatory and siting questions 

associated with the construction of an offshore LNG facility outside the 

U.S. territorial sea. According to Fairchild's report and the MIT study, 

it appears that congressional legislation is required before an offshore 

terminal is built on the OCS. Until this siting question is resolved, 

it is unlikely that industry would proceed with construction of an off­

shore LNG facilities on the OCS.

12 Fairchild: Stratos Division. Offshore LNG Receiving Terminal 
Project. Volume I - Management Summary, March 31, 1977: 51.

14/ Ibid., p. 51.

25/ Marcus, Henry S. and John H. Larson. Draft Final Report: Offshore 
Liquefied Natural Gas Terminals. June 1977. pp.8-30.

26/ Ibid., p. 8-30.



129

CRS - 20

decisions may also result in a weakening of the U.S. competitive position 

in the international LNG market. Potential suppliers of LNG may sell 

their product to countries whose policies facilitate the importation 

of LNG. For example, Indonesia may sell some of its supplies to Japan 

rather than to the United States, because U.S. regulatory delays have reportedly 
19/ 

resulted in unconsummated contracts.

Congressional attention has focused on jurisdictional gaps, over­

laps, and disputes between Federal agencies. For example, hearings 

were held in 1973 before the Special Subcommittee on Investigations of 

the House Commerce Committee to review Federal justisdictional responsib­

ilities with respect to LNG storage facilities. The Subcommittee's 

report found that overlapping regulations of LNG storage safety had led 

to duplication of effort, fragmentation of responsibility, and inefficient 
20/ 

administration. Some operators of LNG facilities maintain that they 

can adjust to one set of regulations, but two or more sets present major 

di fficulties.

A regulatory system that allows reasonable plans to proceed with 
21/ 

some degree of certainty is very important to the LNG industry. Several 

options are available to reduce or eliminate interagency conflicts and 

jurisdictional problems. Mandated cooperative efforts between agencies

19/ Personal communication with David Ray of the American Gas Association, 
~ 1977.

20/ U.S. Congress. House, Committee on Interstate and Foreign Commerce. 
Special Subcommittee on Investigations. Legislative Issues Relating 
to the Safety of Liquefied Natural Gas Storage, 93rd Congress, 2nd 
Session, (Washington, D.C.: U.S. Gov. Print. Office, March 1974).

21/ Based on conversations with several industry spokesmen.
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3.5.12.8. Federal Responsibilities and Regulations

Many Federal agencies regulate and influence the safety, siting, and 

economics of LNG receiving, storage, regasification, and shipping operations. 

The Department of Energy, U.S. Coast Guard, Army Corps of Engineers, 

Maritime Administration, Office of Pipeline Safety, Department of the 

Interior, and the Environmental Protection Agency have responsibilities 

over various aspects of LNG importing systems. State and local governments 

also affect LNG facilities.

The regulatory system governing LNG imports and facilities, is, 

by necessity, rather elaborate. Decision making related to the safety 

of planned facilities, siting of LNG terminals, and the priority of 

imported gas is detailed and requires extensive proceedings.

According to many industry spokesmen, the existing regulatory system 
17/ 

for LNG systems is extremely complex and cumbersome. Numerous 

Federal, State and local permits and regulatory approvals are required 

for an LNG receiving terminal and its associated facilities. Delays in 

obtaining approvals from Federal, State, and local agencies have slowed 
18/

many projects and have caused cancellation of others. In addition, 

delays in obtaining regulatory permits are a contributing factor to 

escalated costs for LNG facilities. Some of these increased costs 

are eventually passed on to the consumer. Delays in obtaining regulatory

17/ Based on personal discussions with various industry spokesmen, 1977. 

18/ Marcus, Henry S. and John H. Larson, op. cit., pp. 1-6.
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(1) Federal policy on the importation of LNG, including questions

of dependency, pricing, and distribution;

(2) Siting of LNG import terminals; and

(3) Safety and regulatory responsibility of various Federal agencies.

Since these issues are closely interrelated, they may need to be 

considered together, and within the context of other energy and environ­

mental policies.
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is one option. Alternatively, the Congress could follow the suggestion 

of John Nassikas (former chairman of the Federal Power Commission) to 

enact legislation that would delegate or clarify responsibilities of 

the respective Federal agencies involved. Another course of action 

would be to designate one Federal organization, such as the Department of 

Energy or the Department of Transportation, as having primary responsibility 

for regulating LNG systems. Regardless of which option is chosen, it 

appears beneficial to resolve jurisdictional problems prior to ship­

ment of substantially increased quantities of LNG into the lower 48 

States.

In addition to its regulatory responsibilities, the Federal Govern­

ment helps finance major LNG tanker construction projects. About 18 LNG 

carriers are being built, of which 11 are under Federal construction 

subsidy contracts. One of the largest Federal loan guarantees ever offered 

was recently awarded to underwrite construction of 7 LNG ships to be 

built by General Dynamics in Quincy, Mass. The first of these ships, 

LNG-41, is now completed.

3.5.12.9. Summary

In view of the projected U.S. gas supply situation, increased 

quantities of LNG are likely to be imported into the lower 48 States. 

Because of questions of energy policy and the inherent dangers of 

transporting, storing, and regasifying this fuel, Congress may choose 

to become increasingly involved in the formulation of policies af­

fecting the importation and regulation of LNG.

This chapter has identified three areas of concern that appear

to warrant additional attention:
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LIQUEFIED NATURAL GAS: MAJOR LEGISLATION AND ISSUES 
BEFORE THE 95TH CONGRESS

I. Introduction

This report presents a list of current legislation and issues per­

taining to the importation of liquefied natural gas (LNG).

In the first section, current legislation regarding LNG safety, siting, 

and import levels is summarized. _1/

The second section presents a selected list of major issues associated 

with the emerging LNG import industry. These issues have been discussed in 

congressional and executive hearings, in studies on LNG by the Congressional 

Research Service (CRS), Office of Technology Assessment (OTA), and General 

Accounting Office (GAO); and in the technical and policy literature. A 

bibliography on LNG safety, siting, and policy issues is presented in 

Appendix I.

In the last section, provisions of current legislation are compared 

to a list of major issues concerning LNG.

1/ In the interest of brevity and by necessity, many details and provisions 
of these bills are not cited. The reader should refer to the original 
bills for a complete accounting of their intent.

26-349 0 - 78 - 10
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11• MaJor Legislation Introduced in the First Session of the 95th Congress 

Legislation pertaining to LNG safety, siting, and import levels in­

cludes :

A. S. 2273;

B. H.R. 6844;

C. H.R. 9731; and

D. H.R. 9773.

A- S. 2273, "Liquefied Natural Gas Siting and Safety Act". Intro­

duced by Mr. Pell, November 1, 1977. This bill gives the Secretary of 

Energy jurisdiction over construction permits and operating licenses for 

LNG facilities, and directs the Secretary of Energy (hereafter referred 

to as Secretary ) to promulgate such regulations as may be necessary to 

establish minimum standards for the location, design, operation, and con­

struction of LNG facilities. S. 2273 provides that after June 30, 1977, 

a LNG facility cannot be constructed without a permit issued by the 

Secretary.

Under the terms of S. 2273, in order for the Secretary to issue any 

LNG construction permit, the Governor or a responsible agency of the af­

fected State, must approve the specific location of the proposed facility. 

However, the bill allows the Secretary to issue a construction permit with­

out this approval, if the Secretary determines that the LNG facility at the 

locations specified is necessary for national security reasons. S. 2273 

mandates that a hearing be held in the affected local district on an ap­

plication to build a LNG facility.

S. 2273 directs the Secretary to report to Congress his recommenda­

tions concerning creation of a compensation and liability fund to protect
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the public against risks associated with construction and operation of 

LNG facilities.

The Secretary, in consultation with other Federal agencies, must re­

port to Congress on the adequacy of current Federal research and develop­

ment efforts relating to health, safety, and environmental control in con­

nection with LNG facilities. S. 2273 charges the Secretary with primary 

responsibility for Federal research and development relating to health, 

safety, and environmental control in connection with LNG facilities. This 

bill also names the Secretary as coordinator of Federal research and de­

velopment activities in this area.

B. H.R. 6844, "Liquefied Natural Gas Facility Safety Act". Introduced 

by Mr. Dingell and Mr. Markey, May 3, 1977. This bill affects the siting, 

design, construction, and operation of facilities used in the transportation 

storage, and conversion of LNG. H.R. 6844 directs the Secretary of Trans­

portation (hereafter referred to as "Secretary") to prescribe minimum stan­

dards for determining the location of any new LNG facility and standards 

for their design, construction, and operation. The Secretary is directed 

to prescribe standards for the location and operation of existing LNG 

facilities.

H.R. 6844 mandates that no new LNG facility may be constructed unless 

a permit has been issued by the Secretary. The bill also specifies that 

except for certain exemptions, no new or existing LNG facility may be 

operated unless a permit has been issued by the Secretary. A permit may 

not be issued unless an adequate contingency plan setting forth steps to 

be taken in the event of a LNG accident is provided to the Secretary. In 

addition, assurances must be given that there is adequate financial coverage
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to satisfy claims for personal injury and property damage resulting from 

the most severe LNG accident which could be expected*

H.R. 6844 prohibits the Secretary from issuing a permit "in the case 

of the construction of (or with respect to) any liquefied natural gas 

facility which is stationary and —

(a) any portion of such facility located within 2,000 feet of any 

residential structure, or

(b) the population density of the area within eight miles of such 

facility averages 10 or more persons per square mile (taking into account 

those who either work or reside within the area), 

the Governor of the State in which such facility is to be located notifies 

the Secretary in writing that he does not object to such construction." 

The bill also provides civil penalties for certain violations pertaining 

to the construction or operation of LNG facilities.

H.R. 6844 states that a political subdivision shall not have its laws 

or regulations pertaining to LNG facility standards preempted (under this 

bill) unless these standards are incompatible with the standards set forth 

in this bill. The Secretary of Transportation is also directed to coordinate 

his actions under this proposed Act with those taken by other Federal agencies.

H.R. 6844 also directs the President to determine tentatively the maxi­

mum amount of imported LNG to be authorized during each of the following 

10 years, and to determine the number, size, and type of additional LNG 

facilities needed to accommodate this fuel. The bill authorizes $4 million 

for the Secretary to conduct a LNG safety study.

C. H.R. 9731, Amends the Natural Gas Act. Introduced by Mr. St. Germain,

October 25, 1977. H.R. 9731 amends the Natural Gas Act so that a certificate
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for the construction or extension of any LNG may not be issued "unless the 

Governor of the State and the legislative body or bodies of that State in 

which such facility is to be located has approved in writing such facility."

D. H.R. 9773, Amends the Natural Gas Act. Introduced by Mr. Beard, 

October 27, 1977. This bill amends the Natural Gas Act to provide that 

no certificate for the construction or extension of any LNG facility may 

be granted unless approved by the affected States. H.R. 9773 specifies 

that "no standard or requirement imposed by the State as a condition of 

its approval (other than a requirement solely relating to facility location) 

may be inconsistent with any standard or requirement applicable to such fa­

cility . . ." pursuant to the Natural Gas Act.
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111• Selected Major Issues Concerning the Importation of LNG

Primarily since 1970, numerous congressional and executive hearings, 

regulatory proceedings, and technical meetings have been held concerning 

the importation of LNG. During these activities, major issues associated 

with the importation of LNG have been identified. The CRS, OTA, and GAO 

have also completed several reports which discuss issues concerning the 

importation of LNG.

In this section, seven major issues concerning the importation of LNG 

are listed. A series of questions are posed to elaborate some of the unre­

solved questions associated with each issue. The interested reader who 

wishes to gain an understanding of these issues is referred to the bibli­

ography presented in Appendix I.

A- Issue #1. Safety of LNG Import Systems. What are the risks and 

dangers involved in importing, storing, and regasifying large quantities 

of LNG? Are Federal, State, and local safety, construction, and operating 

regulations adequate to allow increased LNG importation to proceed with 

acceptable risks to the public? Should training requirements for LNG 

crews and personnel inspecting and regulating LNG tankers and facilities 

be upgraded? Do local fire departments near a LNG facility have the ex­

pertise and financial resources to prepare themselves for dealing with a 

possible LNG emergency?

B- Issue #2. Research and Development Pertaining to LNG Operations. 

Are Federal research efforts on LNG safety and operations adequate? Should 

the Department of Energy intensify its efforts in this area? How timely 

will additional information be? Can Federal research efforts be better 

coordinated? Which agency head should have the major or lead responsibility
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in this area? Are Federal research efforts focused on the major areas of 

concern?

C. Issue #3. Liability for LNG Accidents. Should liability limits 

be established for LNG terminal and vessel operators? Should the Congress 

establish a LNG damages fund to help pay compensation in the event of a 

LNG disaster? Should Congress adopt legislation to ensure adequate liability 

insurance which defines coverage and responsibility for LNG accidents?

D. Issue #4. Siting of Onshore LNG Facilities and States Rights. 

Should new LNG import facilities be located only in "remote" sites? Should 

the Federal Government, local communities, or State governments establish 

LNG facility siting criteria? What criteria should be considered? Should 

one government institution be allowed to preempt the authority of another 

over the siting of a LNG facility? Should a Governor or State legislative 

bodies affected by a LNG proposal be given the authority to veto a Federal 

siting decision? What role should the public have in establishing LNG 

siting criteria? Is a national LNG siting policy needed? What role, if 

any, should the Coastal Zone Management Act of 1972, and its subsequent 

amendments, play in the siting of LNG facilities? Should existing LNG 

storage tanks located in heavily populated areas or those that do not meet 

strict siting criteria be phased out?

E. Issue #5. Siting of Offshore LNG Facilities. Does the legislative 

authority exist for LNG facilities to be located offshore?

F. Issue #6. Pricing and Importation of LNG. Should incremental or 

rolled in pricing be allowed for LNG? 2/ What role should LNG play in the

2/ Incremental pricing means that each customer using LNG is charged the 
full cost of the amount of LNG he actually uses. With rolled in pricing, 
the customer pays a price determined by the weighted average of all gas 
used by a company.
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U.S. energy situation? How secure are LNG supplies? How dependent should 

the United States become on imported gas supplies, including LNG? What 

role should Congress play in determining the level and pricing of LNG im­

ports? Should a limit on LNG import levels be set?

G> __ Federal Regulation of LNG Facilities and Operations.

How can the Federal regulatory system which affects approval, siting, and 

operation of LNG facilities be improved? Can and should the regulatory 

process be accelerated? Do conflicts exist between the regulations and 

rulings issued by the Coast Guard, Office of Pipeline Safety Operations, 

Federal Energy Regulatory Commission, and the Economic Regulatory Admin­

istration? Does Congress need to provide guidelines for the division of 

responsibility of Federal agencies that promulgate and enforce LNG safety 

and siting standards? Can the Federal regulatory system be redesigned to 

better meet the needs of consumers and requirements of industry? Should 

Congress increase the staff of the Office of Pipeline Safety Operations 

so LNG facilities will be more rigorously inspected?
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IV. Matrix Comparing Legislation to Major Issues

Presented below is a matrix which compares major provisions of the 

legislation before the 95th Congress to the list of issues concerning the 

importation of LNG. Bills are listed on the top portion of the matrix; 

issues are listed on the left side of the matrix. Whenever, a provision 

of a bill is relevant to an issue, an "X" is indicated.

LEGISLATION INTRODUCED IN THE FIRST SESSION OF 95TH CONGRESS

H.R. 9731 H.R. 9773 H.R. 6844 S. 2273 
MAJOR ISSUES

Pricing of LNG

LNG Import Levels X X

Federal Regulation of XX
LNG Import Systems

Safety of LNG Systems X X

Offshore Siting of LNG
Systems

Onshore Siting of LNG X X X X
Facilities

Federal Versus State X X X X
Authority Pertaining 
to the Siting of LNG 
Facilities

Research and Develop- X X
ment on LNG Systems

Compensation and X X
Liability Concerns 
Related to LNG 
Accidents
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V. Conclusions

The bills concerning LNG that were introduced during the first session 

of the 95th Congress seem to be intended primarily for preliminary discus­

sion. In their current form, these bills would continue the Congress' 

limited role in determining major policy issues associated with commercia­

lization of the LNG importing industry. For example, none of the bills 

would give the Congress a major input into deciding whether LNG should be 

incrementally priced or rolled in. These bills do not provide the Congress 

with a major input into deciding the level of LNG imports and the relation­

ship between LNG supplies and U.S. energy policy. (Although these decisions 

affect millions of U.S. gas consumers, the Congress has had only a minimum 

role in deciding these issues.) In addition, none of the bills have ad­

dressed all of the major concerns associated with the emerging LNG industry.

The timing of future congressional decisions on LNG is important. With­

in the next two or three years, executive agencies are likely to approve the 

plans of several major LNG import facilities.
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