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Imagine a clean, non-toxic fuel tha-
could be safely and efficiently
used to heat homes and generate

electricity, one that is naturally abun-
dant and comes from locations around
the world, not just the Middle East.
This fuel wouldn’t pollute land or wa-
ter resources if it accidentally spilled
while being transported and could not
catch fire or explode in its liquid state,
unlike other fossil-fuel counterparts.

That’s LNG, or liquefied natural
gas. LNG is not new. It has been suc-
cessfully transported and used for
decades. With 113 facilities, the U.S.
has more LNG operations than any
other country. So attractive are LNG’s
characteristics, that the U.S. has em-
barked on a major initiative to expand
LNG importation and use in the next
decade and beyond as demand for nat-
ural gas continues to
rise, while tradition-
al domestic sources
of natural gas and
other fuels plateau.

But glancing at
recent news stories
about LNG, one
might conclude that
the U.S. is literally playing with fire
— that LNG is one of the most haz-
ardous materials in existence or that
its ships are natural targets for terror-
ists. How the industry got to this point
will one day be fodder for a business
school case study. In the meantime,
let’s look at the undisputable facts
about LNG safety.

LNG receiving and storage facili-
ties, many of which are in populated
areas, have an exceptional safety
record by any measure. There was
one tragic incident more than 60
years ago during the industry’s in
fancy, and it was a critical learning

experience for the industry and gov-
ernment. Since then, well-developed
design, construction, and safety
codes have been established and in
use. Small LNG vapor releases and
minor fires have been reported at
U.S. LNG operations, but the impact
was limited. Incidents are rare, and
primarily characterized as construc-
tion accidents where no LNG was di-
rectly involved. 

That is a record unmatched in the
fuel industry. Yet despite this
achievement, members of the media,
activists, some academics and politi-
cal leaders have come down with
what one children’s book author
called a bad case of the “what ifs” re-
garding terrorism and LNG. In many
cases, their concern does not seem to
apply to other fuels, critical infra-

structure or populated venues that
frankly could be infiltrated more easi-
ly and with devastating effect. 

The problem with most of the
theories about the consequences of
an LNG incident is that they empha-
size what could theoretically hap-
pen, and not what would likely hap-
pen in the real world. There’s a big
difference. While the potential con-
sequences vary somewhat, credible
independent scientific analyses show
that even in a worst-case scenario,
the most probable damage would be
limited in size. 

Much of that is due to the unique

characteristics of LNG. As a liquid,
it cannot burn, much less explode.
When it is warmed and turned back
into natural gas, it is flammable
within a limited range — in concen-
trations of 5–15% with air, and will
not explode in an unconfined envi-
ronment. Then there are the methods
and equipment employed to trans-
port LNG safely. Standards, codes
and regulations have evolved to en-
sure safe and secure operations, uti-
lizing multiple layers of protection. 

It’s ironic that so much debate
has evolved about the relative
safety of LNG transport and stor-
age, when LNG facilities might in
fact be the most secure, extensive-
ly regulated maritime operations
in existence. With that said, the
LNG industry stands up well to

scrutiny. Our
company and
others continue
to work with the
appropriate au-
thorities to
eliminate the
chance of an in-
cident of any

kind, and we will gladly match our
safety record and procedures with
any other fuel industry.

But at some point, the debate
should subside and decisions made.
According to the Federal Energy
Regulatory Commission, current nat-
ural gas supplies are adequate, but
construction of new infrastructure will
be needed by 2010 or there will be
shortfalls. The lead-time for even the
simplest LNG infrastructure projects
to deliver more supply is 3–5 years.
The LNG industry has proven it can
operate safely and reliably. The time
for action is now.
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We are all aware of the “energy
problem” that exists for fu-
ture generations. One of the

alternatives being closely examined is
liquefied natural gas (LNG). Today,
there exist four LNG import terminals in
the continental U.S. that are currently
providing about 3.7 billion ft3/d of natur-
al gas. As of last December, the Federal
Energy Regulatory Commission has
identified 52 potential LNG import pro-
jects for North America. Is there a near-
term need for a more than ten-fold ex-
pansion in LNG import capability? And
more importantly, what are the resulting
public safety issues that should be con-
sidered along with the benefits of such
an expansion?

The Dept. of Home-
land Security has desig-
nated LNG infrastructure
as a potential terrorist
target. How should we
prioritize our responses
to such threats? It is evi-
dent that there are limitations on our
ability to provide the public the assur-
ances they are likely to demand. But it
is certain that 9/1l has added a whole
new dimension to the problem. No
longer can we argue to the generations
following that our safety record is suf-
ficient reason for them to breathe easy.
The LNG industry’s safety record is re-
markable, but a malicious intent
changes the rules.

Arguments and counter-arguments
have been advanced about the “safety”
of LNG importation relative to “other
threats”. And the public has become
conflicted as a result of the inconsistent
information they have been provided.
The year-long overdue report
“Guidance on Risk Analysis and Safety
Implications of a Large Liquefied
Natural Gas (LNG)
Spill Over Water,” 
was published last
December by the
Sandia National
Laboratory for the
Dept. of Energy in re-
sponse to growing pub-
lic concerns about the

safety of proposed LNG import pro-
jects and in response to a call from the
scientific community to commission a
study of the disparate information.

Although the report may fall short
in the area of recommendations for
methods to manage hazards, it provides
a science-based assessment of the po-
tential consequences of a terrorist at-
tack on an LNG marine carrier. Its esti-
mates of the potential consequences of
a terrorist attack on an LNG carrier are
sobering. The report notes that methods
that are available to terrorists could
cause a catastrophic release from a
ship’s containment system, using a
“credible spill” of 12,500 m3, or half of

a single tank on a typical LNG carrier
with five such tanks, as a “base case.”

Primary hazards to the public from
such a spill include pool fires on the wa-
ter, with thermal radiation fluxes that
could cause second degree burns to un-
protected skin in about 30 seconds, ex-
tending to distances of more than one
mile. Furthermore, a flammable vapor
cloud could occur in the unlikely event
that the gas is not ignited immediately
upon release, extending to distances be-
tween two and three miles. There is also
the possibility of cascading failures of
the ship’s containment system. Explo-
sions of gas-air mixtures trapped in cav-
ities and brittle fracture of steel resulting
from contact with extremely cold LNG
could lead to further failures. Addition-
ally, failure, by melting or decomposi-
tion, of the foam plastic insulation used

on some carriers could result from the
severe thermal exposure of such initial
fires, leading to overpressurization and
bursting of adjacent tanks. Although the
report states that it is unlikely that more
than two or three of the separate tanks
could be released at one time, there re-
mains a clear indication that such events
could result in the total loss of the ship
and the burning of its contents.

Given the possibilities for remote on-
shore siting of LNG import terminals, as
well as for offshore siting, the question
now on the table is “how remote is
enough?” In the last several years, there
have been cries from some sectors that
would discourage anyone to believe that

we can develop a siting poli-
cy that could provide for rea-
sonable safety to the public.
The Sandia report goes a
long way in providing infor-
mation that will enable poli-
cy makers to site LNG im-
port terminals in a manner

respecting the public safety and the en-
vironment. It also calls for additional
large-scale testing to provide more con-
fidence in the modeling methods that are
used to “scope” the potential conse-
quences that must be considered.

But, therein looms another poten-
tially contentious debate — how much
more work needs to be done to deter-
mine the course of action to follow in
LNG import terminal siting? I believe
that we have more information about
this issue with which to proceed than
we have on many other public safety
and environmental issues we face. One
thing is certain, it will remain for the
policy makers and scientists to use this
information, with some common sense,
to “get it right” on the public safety
front. Otherwise, the repercussions
could be tremendous.
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“The [Sandia] report’s estimates of the
potential consequences of a terrorist 

attack on an LNG carrier are sobering.”




