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Liquefied Natural Gas (LNG) Import Terminals:
Siting, Safety, and Regulation

Summary

Liquefied natura gas (LNG) is a hazardous fuel frequently shipped in large
tankersto U.S. ports from overseas. While LNG has historically made up a small
part of U.S. natural gas supplies, rising gas prices, current price volatility, and the
possibility of domestic shortages are sharply increasing LNG demand. To meet this
demand, energy companies have proposed building dozens of new LNG import
terminal s throughout the coastal United States. Many of these terminals would be
built onshore near popul ated areas.

The Federal Energy Regulatory Commission grants federal approval for the
siting of new onshore LNG facilities under the Natural Gas Act of 1938 and the
Energy Policy Act of 2005 (P.L. 109-58). This approval process incorporates
minimum saf ety standardsfor LNG established by the Department of Transportation.
Although LNG has had arecord of relative safety for the last 45 years, and no LNG
tanker or land-based facility has been attacked by terrorists, proposalsfor new LNG
terminal facilities have generated considerable public concern. Some community
groups and governments officials fear that LNG terminals may expose nearby
residents to unacceptabl e hazards, and that these hazards may not be appropriately
considered in the federal siting approval process. Ongoing public concern about
LNG termina safety has focused congressiona attention on the exclusivity of
FERC's LNG siting authority, proposalsfor aregional LNG siting process, the lack
of “remote’ siting requirementsin FERC regulations, state permitting requirements
under the Clean Water Act and the Coastal Zone Management Act, terrorism
attractiveness of LNG, and other issues.

Faced with the widely perceived need for greater LNG imports, and persistent
public concerns about LNG safety, Congress is debating changes to safety and
environmental provisions in federal LNG siting regulation. S. 323 would require
LNG terminal developers to identify employees and agents engaged in activitiesto
persuade communities of the benefits of the approval. S. 1174 would require state
concurrence of federal siting approval decisions for onshore LNG terminals. H.R.
2042 includes provisions both for state LNG siting concurrence and for devel oper
agent identification. H.R. 1564 would prohibit the construction of LNG terminals
employing “a floating storage regasification unit” in estuaries of national
significance.

Bothindustry and government anal ysts project continued growth in the demand
for natural gas — and a decreasing ability for domestic gas producers to meet that
demand. Greater LNG imports represent oneway to address this growth in demand,
along with increased North American gas production, conservation, fuel-switching,
and the development of renewable energy sources. One way or another, the
fundamental gas supply and demand balance must be maintained. If policy makers
encourage LNG imports, then the need to foster the other energy options may be
diminished — and vice versa. Thusdecisions about LNG infrastructure could have
consequences for a broader array of natural gas supply policies.
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Liquefied Natural Gas (LNG) Terminals:
Siting, Safety, and Regulation

Introduction

Liquefied natural gas (LNG) haslong played arolein U.S. energy markets, but
concerns about rising natural gas prices, current price volatility, and the possibility
of domestic shortages are sharply increasing demand for LNG imports. To meet this
demand, dozens of new onshore and offshore LNG import terminals have been
proposed in coastal regions throughout the United States. But LNG is a hazardous'
liquid transported and stored in enormous quantities, often near populated areas.
Concerns exist about the safety of new LNG import terminals and the federa
government’s role in addressing LNG safety in the termina siting process. In
addition, various energy policy proposals could impact the need for new LNG
terminals by encouraging the development of alternative U.S. energy supplies and
promoting conservation.

This report provides an overview of recent industry proposals for new LNG
import terminals. The report summarizes LNG hazards and the industry’s safety
record. It discussesfederal lawsand regulationsrelated to LNG terminal siting with
a focus on the authorities of key federal agencies and safety provisions in the
permitting of onshore facilities. The report reviews controversial safety issues in
recent LNG siting proceedings, such as safety zones, marine hazards, hazard
modeling, and remote siting. The report outlines policy issues related to LNG
terminal safety, including the Federal Energy Regulatory Commission’s (FERC's)
LNG siting authority, regional LNG siting, “remote” siting requirementsin federal
regulations, state permitting requirements, terrorism, and other issues.

Issues Facing Congress

Proposed LNG terminals will directly affect the safety of communities in a
number of states and congressional districts, and will influence energy costs
nationwide. Faced with thewidely perceived national need for greater LNG imports,
and persistent public concerns about LNG hazards, somein Congress are proposing
changesto safety provisionsin federal LNG siting regulation. S. 323, introduced by
Senator BarbaraBoxer on January 17, 2007, would require LNG terminal developers
to identify employees and agents engaged in activities to persuade communities of
the benefits of the approval. S. 1174 introduced by Senators Benjamin Cardin and
BarbaraMikulski on April 19, 2007, would requirestate concurrence of federal siting
approval decisions for onshore LNG terminals. H.R. 2042, introduced by

149 CF.R. §172.101. List of Hazardous Materials. Office of Hazardous Materials Safety,
Department of Transportation.
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Representative Dutch Ruppersberger and three cosponsors on April 25, 2007,
includes provisions both for state LNG siting concurrence as in S. 1174 and for
developer agent identification asin S. 323 (for onshore LNG terminalsonly). H.R.
1564, introduced on March 19, 2007 by Representative Timothy Bishop and seven
cosponsors, prohibits the construction of LNG terminals employing “a floating
storage regasification unit” in estuaries of nationa significance. If Congress
concludes that new LNG terminals as currently regulated will pose an unacceptable
risk to public safety, Congress may consider additional LNG safety-related
legislation, or may exercise its oversight authority in other ways to influence LNG
terminal sitingapproval. Alternatively, Congressmay consider other changesinU.S.
energy policy legislation to reduce the nation’s demand for natural gas.

Scope and Limitations

This report focuses on industry and federal activities related to safety in LNG
import terminal siting. For a broader discussion of LNG import policy, see CRS
Report RL32386, Liquefied Natural Gas(LNG) inU.S. Energy Policy: Infrastructure
and Market Issues, by Paul W. Parfomak. The report also focuses on the potential
impacts on communities and populations near an LNG terminal, rather than
employee safety and general security issues. For acomprehensivediscussionof LNG
security, see CRS Report RL32073, Liquefied Natural Gas (LNG) Infrastructure
Security: Background and Issues for Congress, by Paul W. Parfomak. This report
also deals primarily with those parts of LNG terminals which transfer, store, and
process LNG prior to injection to natural gas pipelinesfor transmission off site. For
more discussion of general natural gas or pipeline hazards, see CRS Report
RL 33347, Pipeline Safety and Security: Federal Programs, by Paul W. Parfomak.
Also, this report discusses mostly onshore facilities and near-shore shipping, since
they pose the greatest public hazards. Offshore LNG terminal siting regulationsare
summarized in the Appendix.

Background

What Is LNG and Where Does It Come From?

When natural gasis cooled to temperatures below minus 260° F it condenses
into liquefied natural gas, or LNG. Asaliquid, natural gasoccupiesonly 1/600th the
volume of its gaseous state, so it is stored more effectively in alimited spaceand is
more readily transported. A single tanker ship, for example, can carry huge
guantitiesof LNG — enough to supply asingle day’ senergy needsof over 10 million
homes. When LNG iswarmed it “regasifies’ and can be used for the same purposes
as conventional natural gas such as heating, cooking, and power generation.

In 2006, LNG imports to the United States originated primarily in Trinidad
Trinidad and Tobago (67% percent), Egypt (20% percent), Nigeria (10% percent),
and Algeria (3% percent). In recent years, some LNG shipments have also come
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from Malaysia, Qatar, Oman, Australia, and other countries.? Brunei, Indonesia,
Libya, and the United Arab Emirates also export LNG, and may be significant U.S.
suppliers in the future. In addition to importing LNG to the lower 48 states, the
United States exports Alaskan LNG to Japan.

Expectations for U.S. LNG Import Growth

The United States hasused LNG commercially sincethe 1940s. Initially, LNG
facilities stored domestically produced natural gas to supplement pipeline supplies
during times of high gas demand. In the 1970s, LNG imports began to supplement
domestic production. Primarily because of low domestic gas prices, LNG imports
stayed relatively small — accounting for only 1% of total U.S. gas consumption in
2002.3 In countrieswith limited domestic gas supplies, however, LNG imports grew
dramatically over the same period. Japan, for example, imported 97% of its natural
gas supply asLNG in 2002, more than 11 times as much LNG as the United States.*
South Korea, France, Spain, and Taiwan also became heavy LNG importers.

Natural gas demand has accelerated in the United States over the last several
yearsdueto environmental concernsabout other energy sources, widespread building
of natural gas-fired electricity generation, and low natural gas prices through the
1980s and 1990s. Domestic gas supplies have not kept up with this demand,
however, so prices have often become high and volatile. At the same time,
international pricesfor LNG have fallen substantially because of increased supplies
and lower production and transportation costs, making LNG more competitive with
domestic natural gas.

In 2003 testimony before Congress, the Federal Reserve Chairman called for a
sharp increasein LNG importsto help avert apotentia barrier to the U.S. economic
recovery. According to the Chairman’ stestimony: “... high gaspricesprojectedinthe
American distant futures market have made us a potential very large importer....
Accesstoworld natural gassupplieswill requireamajor expansion of LNG terminal
import capacity.”® FERC leadership has also spoken about the strategic importance
of increased LNG imports. FERC Commissioner Suedeen Kelly told industry
representativesin 2006 that “the U.S. cannot meet projected demand in the coming
yearswithout LNG unlesswe shed moreindustrial load,” andthat it wasunlikely that
industrial needs would wane. She predicted that “while LNG has made a marginal

2Energy Information Administration (EIA). Natural Gas Year-In-Review 2006. Washington,
D.C., March 2007. p. 5.

% Energy Information Administration (EIA). Natural Gas Annual 2005. Tables 1 and 9.
November 16, 2006.

* Energy Information Administration (EIA). “World LNG Imports by Origin, 2002.”
Washington, DC. October 2003.

® Greenspan, A., Chairman, U.S. Federal Reserve Board. “ Natural Gas Supply and Demand
Issues.” Testimony before the House Energy and Commerce Committee. June 10, 2003.
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contribution to gas supply over the last 30 years, it is poised to make a major
contribution in the future.”®

Proposed LNG Import Terminals in the United States

LNG tankers unload their cargo at dedicated marine terminals which store and
regasify the LNG for distribution to domestic markets. Onshoreterminals consist of
docks, LNG handling equipment, storage tanks, and interconnectionsto regional gas
transmission pipelines and electric power plants. Offshore terminals regasify and
pump the LNG directly into offshore natural gas pipelines or may store LNG in
undersea salt caverns for later injection into offshore pipelines.

There are five active onshore LNG import terminals in the United States:
Everett, Massachusetts; Lake Charles, Louisiana; CovePoint, Maryland; Elbalsland,
Georgia; and Pefiuel as, Puerto Rico. One active offshoreimport terminal islocated
in the Gulf of Mexico. (Thereis aso one export termina in Kenai, Alaska.) In
addition to these active terminal s, devel opers have proposed morethan 70 new LNG
import terminalsto serve the U.S. market. A number of these proposals have been
withdrawn because of siting problems, financing problems, or other reasons. Many
othersarewell-advanced, however, with recent or pending federal permit approvals.
Figure 1 shows summary information for active LNG terminal proposalslocated in
North America.

®Inside F.E.R.C. “Kelly- LNG Poised for ‘Major Contribution’ to Energy Supply, to Meet
Industrial Demand.” April 10, 2006.
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Figure 1: Operating and Proposed LNG Import Terminals in North America

COMSTRIMTED

A, Everett, MA ; 1,035 Befd (DOMAC - SUET LNG)

B. Cove Point, MD : 1.0 Bcfd (Dominion - Cove Point LNG)

C. Elba Island, GA : 1.2 Bofd (El Paso - Southern LS

D. Lake Charles, LA : 2.1 Bofd ESol..rH'lern Unian - Trunkling LNG)

E. Gulf of Maxico: 0.5 Bdd {Gulf Gateway Energy Biidge - Excelerate Energy)

APPROVED BY FERC
Hackberry, LA : 1.5 Bfd [Cameron LNG - Sempra Energy)
Bahamas : 0.84 Bdfd [AEC Ocean Express|*
Bahamas : 0.3 Bdd (Calypso Tractebel]*
Freaport, TX : 1.5 Bofd {Cheniere/Freeport LNG Dev.
Sabine, LA : 2.6 Bod ([Sabine Pass Cheniare LNG)
Corpus Christi, T¥: 2.6 Bofd (Cheniere LNG?
Corpus Christi, TX : 1.1 Bdfd [Vista Del S0l - ExsonMabil)
8. Fall River, MA : 0.3 Bdfid [Weavar's Cove ErengyiHess LNG
9, Sabine, TX: 2.0 Bcfd (Golden Pass - ExcorMabil)
10, Corpus Chrsti, TX: 1.0 Bcfd {Ingleside Energy - Coddental Energy Ventures »+=
11. Legan Township, W1 : 1.2 Bcfd {Crown Landing LNS - BR)
12, Port Arthur, TX: 3.0 Bcfd (Sempra Enargy)
13. Cove Point, MD : 0.2 Bofd (Dominion)
14, Cameron, LA: 3.3 Bofd (Credle Trail LMS - Cheniera LNG)
15. Sabine, LA: 1.4 Bcfd (Sabine Pass Cheniere LNG - Expansion)
16. Freeport, TX: 2.5 BEdd {Cheniere/Freeport LNG Dev, - Expansian)
17. Hackberry, LA : 1,15 Bfd {Cameron LNG - Sempra Energy - Expansion))
1B. Pascagoula, MS: 1.5 Bofd [Gulf LNG Eneigy LLC)
19, Pascagoula, MS: 1.3 Bofd (Bayou Casotte Energy LLC - ChesronTexaco)
A A A
20. Port Pelican: 1.6 Bodd (Chevron Texaco)
21. Louisiana Offshore : 1.0 Bofd (Sulf Landing - Shell)
22, (tMfshore Louisiana : 1.0 Bofd (Main Pass McMaoRan Exp.)
23, ifshore Boston: 0.4 Bofd (Meptune LNG - SUEZ LG
24, (Mfshore Boston: 0.2 Bofd (Noitheast Gateway - Excelerate Enargy s
CANARDTAN APPROVED TERMIMALS
25, 5t John, NB : 1.0 Bcfd {Canaport - Iiving Oil/Repsol’
26, Kitimat, BC: 1.0 Befd (Kitimat LNG - Galveston LNG)
A A
27. Alamira, Tamulipas : 0.7 Bdfd {Shel|/Total/Mitmui)
28. Baja California, MX : 1.0 Bfd [Erergia Costa Azul - Sempra Energy)
9. Baja California - Offshore : 1.4 Bcfd (Chevion Texaca)

b B L RN S

PROPOSED TO FERC

30. Leng Beadh, CA: 0.7 Bdfd, {Mi=ubichi/ConocaPhillips - Sound Energy Scolutions)
31. LI Sound, NY: 1.0 Bcfd (Broadwater Enaergy - TransCanadafShall]

32, Bradwood, OR: 1.0 Bofd (Nothein Star LNG - Morthen Star Nabural Gas LLC)
33. Port Lavaca, TX: 1.0 Bofd {Calhaun LNG - Gulf Coast LNG Paitreis)

34, Plzasant Peint, ME: 2.0 Bcfd (Quoddy Bay, LLC)

35. Robbinston, ME: 0.5 Bofd [Downeast LNG - Eestrel Enargy)

36. Hba Island, GA: 0.9 Bofd (B Paso - Southen LNG)

37. Baltimore, MD: 1.5 Bcfd (AFS Sparrows Paoint — AES Corp.)

38. Coos Bay, OR: 1.0 Bofd [Xoidan Cove Energy Project

PROPOSED TO MARAD{COAST GUARD

39, tHfshore California : 1.5 Bdid {Cabiillo Port - BHP Billiton)

40, Mfshore California : 0.5 Bfd, {Clearwater Port LLS - NerthernStar NG LLE)
41, Gulf of Mexica: 1.4 Bofd (Bienville Offshore Energy Terminal - TORP)
42. tfshore Florida: 1.9 Bcfd {SUEZ Calypso - SUEZ LNG)

43, tMfshore California: 1.2 Bdfd (Ccean'Way - Woodside Natural Gac)

* 5 pipaline aopeoved LG farminal pending in Pabamas
# Construchion suspengad

Source: Federal Energy Regulatory Commission (FERC), at [ http://www.ferc.gov/industries/Ing.asp], updated Feb. 16, 2007.
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Potential Safety Hazards from LNG Terminals

The safety hazards associated with LNG terminals have been debated for
decades. A 1944 accident at one of the nation’s first LNG facilities killed 128
people and initiated public fears about LNG hazards which persist today.’
Technology improvements and standards since the 1940s have made LNG facilities
much safer, but serious hazards remain since LNG is inherently volatile and is
usually shipped and stored in large quantities. A January 2004 accident at Algeria's
Skikda LNG terminal, which killed or injured over 100 workers, added to the
ongoing controversy over LNG facility safety.?

Physical Hazards of LNG

Natural gasis combustible, so an uncontrolled release of LNG poses a hazard
of fire or, in confined spaces, explosion. LNG also poses hazards because it is so
cold. Thelikelihood and severity of catastrophic LNG events have been the subject
of controversy. While questionsremain about the credibleimpacts of specific LNG
hazards, there appears to be consensus as to what the most serious hazards are.

Pool Fires. If LNG spills near an ignition source, evaporating gas will burn
above the LNG pool.® The resulting “pool fire” would spread as the LNG pool
expanded away from its source and continued evaporating. A pool fireisintense,
burning far more hotly and rapidly than oil or gasoline fires.’® It cannot be
extinguished — all the LNG must be consumed before it goesout. Becausean LNG
pool fire is so hat, its thermal radiation may injure people and damage property a
considerable distance from thefireitself. Many experts agree that alarge pool fire,
especially on water, isthe most serious LNG hazard.™

Flammable Vapor Clouds. If LNG spillsbut does not immediately ignite,
the evaporating natural gaswill form avapor cloud that may drift some distancefrom
the spill site. If the cloud subsequently encounters an ignition source, those portions
of the cloud with a combustible gas-air concentration will burn. Because only a
fraction of such a cloud would have a combustible gas-air concentration, the cloud
would not likely ignite al at once, but the fire could still cause considerable

" Bureau of Mines (BOM). Report on the Investigation of the Fire at the Liquefaction,
Sorage, and Regasification Plant of the East Ohio Gas Co., Cleveland, Ohio, October 20,
1944. February 1946.

8 Junnola, Jill et al. “Fatal Explosion Rocks Algeria's Skikda LNG Complex.” Oil Daily.
January 21, 2004. p. 6.

° Methane, the main component of LNG, burnsin gas-to-air ratios between 5% and 15%.
10 Havens, J. “Ready to Blow?’ Bulletin of the Atomic Scientists. July/August 2003. p. 17.
" Havens. 2003. p. 17.
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damage.”> An LNG vapor cloud fire would gradually burn its way back to the LNG
spill where the vapors originated and would continue to burn as a pool fire.®

Other Safety Hazards. LNG spilled on water could (theoretically) regasify
almostinstantly in a“flamelessexplosion,” although an Idaho National Engineering
Laboratory report concluded that “ transitions caused by mixing of LNG and water are
not violent.”** LNG vapor clouds are not toxic, but they coul d cause asphyxiation by
displacing breathable air.*> Such clouds may begin near the ground (or water) when
they are still very cold, but risein air asthey warm, diminishing the threat to people.
Extremely cold LNG could injure people or damage equipment through direct
contact.® Such contact would likely be limited, however, as a major spill would
likely result in amore serious fire. The environmental damage associated with an
LNG spill would be confined to fire and freezing impacts near the spill since LNG
dissipates completely and leaves no residue.””

Terrorism Hazards. LNG tankers and land-based facilities could be
vulnerable to terrorism. Tankers might be physically attacked in a variety of ways
to destroy their cargo— or commandeered for use asweaponsagainst coastal targets.
LNG terminal facilitiesmight also be physically attacked with explosives or through
other means. Some LNG facilities may also be indirectly disrupted by “cyber-
attacks’ or attackson regional el ectricity gridsand communications networkswhich
could in turn affect dependent LNG control and safety systems.® The potential
attractiveness of LNG infrastructure to terrorists is discussed later in this report.

Safety Record of LNG

The LNG tanker industry claims a record of relative safety over the last 45
years, since international LNG shipping began in 1959, tankers reportedly have
carried over 45,000 LNG cargoes without aserious accident at seaor inport.”> LNG
tankers have experienced groundings and collisions during this period, but none has

2West, H.H. and Mannan, M.S. “LNG Safety Practices and Regulations.” Prepared for the
American Institute of Chemical Engineering Conference on Natural Gas Utilization and
LNG Transportation. Houston, TX. April 2001. p. 2.

3 Quillen, D. ChevronTexaco Corp. “LNG Safety Mythsand Legends.” Presentation to the
Natural Gas Technology Conference. Houston, TX. May 14-15, 2002. p. 18.

14 Siu, Nathan et al. Qualitative Risk Assessment for an LNG Refueling Station and Review
of Relevant Safety |ssues. Idaho National Engineering Laboratory. INEEL/EXT-97-00827
rev2. Idaho Falls, ID. February 1998. p. 71.

5 Sju. 1998. p. 62.
16 Sju. 1998. p. 63.
7 Quillen. 2002. p. 28.

18 Skolnik, Sam. “Local SitesPotential Targetsfor Cyberterror.” Seattle Post-Intelligencer.
Seattle, WA. September 2, 2002.

¥ Gray, T. “LNG Shipping Boom Sparks Safety Warning: Expert Cautions on Falling
Standards and Crew Shortages.” Lloyd's List. June 21, 2006. p. 1.
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resulted inamajor spill.* The LNG marine safety recordis partly dueto the double-
hulled design of LNG tankers. This design makes them more robust and less prone
to accidental spills than single-hulled oil and fuel tankers like the Exxon Valdez,
which caused amajor Alaskan oil spill after groundingin 1989.2* LNG tankers also
carry radar, global positioning systems, automatic distress systems and beacons to
signal if they arein trouble. Cargo safety systems include instruments that can shut
operationsiif they deviate from normal aswell as gas and fire detection systems.?

The safety record of onshore LNG terminals is more mixed. There are more
than 40 LNG terminal s (and morethan 150 other LNG storage facilities) worldwide.
Since 1944, there have been approximately 13 serious accidents at these facilities
directly related to LNG. Two of these accidents caused single fatalities of facility
workers — onein Algeriain 1977, and another at Cove Point, Maryland, in 1979.
On January 19, 2004, afire at the LNG processing facility in Skikda, Algeriakilled
an estimated 27 workers and injured 74 others. The Skikda fire destroyed a
processing plant and damaged a marine berth, although it did not damage a second
processing plant or threelarge LNG storage tanks al so located at the terminal . Nor
did the Skikda accident injure the rest of the 12,000 workers at the complex.
Nonetheless, it was considered the worst petrochemical plant firein Algeriain over
40 years.* According to press reports, the accident resulted from poor maintenance
rather than afacility design flaw.”® Another three accidentsat worldwide LNG plants
since 1944 have also caused fatalities, but these were construction or maintenance
accidents in which LNG was not present.

LNG Hazard Models

Since the terror attacks of September 11, 2001, technical studies have been
commissioned to evaluate the safety hazards of LNG terminals and associated
shipping. Themost widely cited of these studiesarelistedin Table1. Thesestudies
have caused controversy because some reach differing conclusions about the
potential public hazard of LNG terminal accidents or terror attacks. Consequently,
community groups fear that LNG hazards may be misrepresented by government
agencies, or that certain LNG hazards may simply not be understood well enough to
support aterminal siting approval.

2 Gray, T.2006.; CH-1V International . Safety History of Inter national LNG Operations. TD-
02109. Millersville, MD. July 2004. pp. 13-18.

2 Society of International Gas Tanker & Terminal OperatorsLtd. (SIGTTO). “ SafeHavens
for Disabled Gas Carriers.” Third Edition. London. February 2003. pp. 1-2.

2 petroplus International, N.V. “Energy for Wales: LNG Frequently Asked Questions.”
Internet home page. Amsterdam, Netherlands. August 4, 2003.

% Junnola, J., et a. January 21, 2004. p. 6.

2 Hunter, C. “Algerian LNG Plant Explosion Sets Back Industry Development.” World
Markets Analysis. January 21, 2004. p. 1.

% Antosh, N. “Vast Site Devastated.” Houston Chronicle. January 21, 2004. p. B1.
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Table 1. Recent LNG Hazard Studies

Author Sponsor Subj ect

Lloyd's Register of Distrigas (Tractebel) Focused analysis models possibl e terror

Shipping® attacks on LNG ships serving Everett

Quest ConsultantsInc.?” | DOE (lead), FERC, DOT Models catastrophic breach of an LNG ship
tank

James Fay (MIT)® Fair Play for Harpswell Models fire and vapor hazards of proposed
Harpswell LNG terminal

Tobin & Associates® City of Vallgjo Reviews general safety of proposed Mare
Island LNG terminal

Lehr and Simecek- NOAA staff Compares hypothetical LNG and fuel oil fires

Beatty® on water

Det Norske Veritas™ LNG Industry Companies Models LNG maximum credible failures

ABSG Consulting® FERC (lead), DOT, USCG | Reviews consequence assessment methods
for LNG tanker incidents

Sandia National DOE Examines effect of large-scale LNG spill on

Laboratories™ water

Sour ce: Congressional Research Service.

Most hazard analyses for LNG terminals and shipping depend on computer
model sto approximatethe effects of hypothetical accidents. Federal siting standards

% Waryas, Edward. Lloyd's Register Americas, Inc. “Major Disaster Planning:
Understanding and Managing Your Risk.” Fourth National Harbor Safety Committee
Conference. Galveston, TX. March 4, 2002. Summary excerpts are in this presentation.

" Juckett, Don. U.S. Department of Energy (DOE). “ Propertiesof LNG.” LNG Workshop.
Solomons, MD. February 12, 2002. Quest study summary are in this presentation.

% Fay, JamesA. “Public Safety I ssues at the Proposed Harpswell LNG Terminal.” FairPlay
for Harpswell. Harpswell, ME. November 5, 2003.

2 Tobin & Assoc. “Liquefied Natural Gasin Vallejo: Heath and Safety Issues.” Report by
the LNG Safety Committee of the Disaster Council, Vallgjo, CA. January 16, 2003.

%0 Lehr, W. and Simecek-Beatty, D. “Comparison of Hypothetical LNG and Fuel Oil Fires
on Water.” Journal of Hazardous Materials. v. 107. 2004. pp. 3-9.

3 Pitblado, R.M., J. Baik, G. J. Hughes, C. Ferro, and S. J. Shaw., Det Norske Veritas.
“Consequences of LNG Marine Incidents.” Presented at the Center for Chemical Process
Safety (CCPS) Conference. Orlando, FL. June 29-July 1, 2004. Available at
[ http://www.dnv.com/press/dnvcompl etesstudyonl ngmarinerel eases.asp] .

%2 ABSG Consulting. Consequence Assessment Methods for Incidents Involving Releases
from Liquefied Natural Gas Carriers. GEMS 1288209. Prepared for the Federal Energy
Regulatory Commission under contract FERC04C40196. May 13, 2004.

% SandiaNational Laboratories (SNL). Guidance on Risk Analysis and Safety Implications
of aLargeLiquefied Natural Gas(LNG) Spill Over Water. SAND2004-6258. Albuquergue,
NM. December 2004.
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specifically require computer modeling of thermal radiation and flammable vapor
cloud exclusion zones (49 C.F.R. 88§ 193.2057, 2059).** Such models are necessary
because there have been no major LNG incidents of the type envisioned in LNG
safety research and because historical LNG experiments have been limited in scale
and scope. But LNG hazards models simulate complex physical phenomenaand are
inherently uncertain, relying on cal culationsand i nput assumptions about which fair-
minded analystsmay |egitimately disagree. Evensmall differencesinan LNG hazard
model have led to significantly different conclusions. Referring to the recent LNG
safety zone studies, for example, FERC notesthat “ distances have been estimated to
range from 1,400 feet to more than 4,000 feet for [hazardous] thermal radiation.”*

The LNG hazard studies in Table 1 have been sponsored by a range of
stakehol dersand have been performed by individual swith variouskinds of expertise.
It is beyond the scope of this report to make detailed comparisons of the
methodol ogies and findings of these studies and FERC analysis. Furthermore, each
of the available studies (or its application) appearsto have significant limitations, or
has been questioned by critics. For example, the ABSG Consulting study released
by FERC in May 2004, which reviewed existing LNG hazard model s, concluded that

e No release models are available that take into account the true
structure of an LNG carrier....

¢ No pool spread models are avail able that account for wave action or
currents.

o Reatively few experimental data are available for validation of
models involving LNG spills on water, and there are no data
available for spills as large as the spills considered in this study.®

The SandiaNational Laboratoriesstudy similarly reported that “there are limitations
in existing data and current modeling capabilities for analyzing LNG spills over
water.”*” Nonetheless, the Sandiareport concluded that “existing [analytic] tools....
can be used to identify and mitigate hazards to protect both public safety and
property.”®®

Uncertainty related to LNG hazard modeling continues. A December 2006 study
using yet another LNG computer model of a large LNG fire states that “current
generation model sthat are being used to calculatetheradiant heat ... fromthefireare

3% Gas Research Institute (GRI). “LNGFIRE: A Thermal Radiation Model for LNG Fires’
Version 3. GRI-89/0176. Washington, DC. June 29, 1990; “LNG Vapor Dispersion
Predictionwiththe DEGADIS: Dense GasDispersion Model.” GRI-89/00242; “ Evaluation
of Mitigation Methods for Accidental LNG Releases. Vol. 5: Using FEM3A for LNG
Accident Consequence Analyses.” GRI 96/0396.5. Washington, DC.

% FERC. November 2003. p. 4-133.

% ABSG Consulting. May 13, 2004. p. iii.
3 SNL. December 2004. p. 14.

% SNL. December 2004. p. 14.
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found to be overly conservative”* In February 2007, the Government
Accountability Office (GAO) issued a report comparing six recent unclassified
studies (including studiesin Table 1) of the consequences of LNG spills. The GAO
report concluded that*

Because there have been no large-scale LNG spills or spill experiments, past
studies have devel oped modeling assumptions based on small-scale spill data.
Whilethereis general agreement on the types of effectsfrom an LNG spill, the
results of these models have created what appearsto be conflicting assessments
of the specific consequences of an LNG spill, creating uncertainty for regul ators
and the public.

Following the GAO report, Members of Congress have expressed renewed concern
about the uncertainty associated with LNG hazard analysis.*

Hazards vs. Risks. In reviewing the various LNG hazard studies, it is
important to be clear about the distinction between hazards and risks. Although
theoretical model smay try to quantify the effectsof “worst-case” hazards, eval uating
the risks associated with those hazards requires an estimate of the probability that
they will occur. Some argue that a significant hazard that is nonetheless highly
unlikely does not represent an unacceptable risk to the public. In this view, worst-
case hazard studies alone do not provide a sufficient basis for evaluating public
safety. Unfortunately, few LNG safety studies comprehensively and convincingly
address the probability of catastrophic accidents or attacks actually occurring.”? In
part, this shortcoming arises from alack of historical LNG incidents and detailed
terrorist threat information on which to base such probabilities. Faced with this
analytic uncertainty, decision makersareforced to draw the best informationthey can
get and rely upon their own best judgment to reach conclusions about LNG safety.

LNG Terminal Safety in Perspective
Other Hazardous Materials. LNG terminalsandtankershaveahigh profile

because of recent media coverage, although there are few of them relative to all the
hazardous chemical plants and ships currently operating near U.S. cities. According

¥ Rgj, P.K. Spectrumof Firesin an LNG Facility: Assessments, Models and Consideration
in Evaluations. Prepared for the U.S. Department of Transportation, Pipeline & Hazardous
Materials Safety Admin. By Technology & Management Systems, Inc. Burlington, MA.
December 5, 2006. p. E-4.

“0 Government Accountability Office (GAO). Maritime Security: Public Safety
Consequences of a Terrorist Attack on a Tanker Carrying Liquefied Natural Gas Need
Clarification. GAO-07-316. February 2007. p. 22.

4 See, for example Senator Barbara A. Mikulski, testimony before the House
Transportation and Infrastructure Committee, Coast Guard and Maritime Transportation
Subcommittee field hearing on the Safety and Security of Liquefied Natural Gas and the
Impact on Port Operations. Baltimore, MD. April 23, 2007.

“2 One attempt at such astudy is: Clarke, R.A., et a. LNG Facilitiesin Urban Areas. Good
Harbor Consulting, LLC. Prepared for the Rhode Island Office of Attorney General. GHC-
RI-0505A. May 2005.
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to the U.S. Environmental Protection Agency (EPA), for example, more than 500
toxic chemical facilitiesoperatein“urban” areasat which worst-case accidentscould
affect 100,000 or more people.”® Theseinclude chlorine plantsin city water systems
and ammoniatanksin agricultural fertilizer production. Thereareaso oil refineries
and other liquefied petroleum gas (e.g., propane, butane) terminalsoperatingin U.S.
portsthat pose safety hazards similar to those of LNG. Based onthe most recent data
availablefromthe U.S. Office of Hazardous Material s Safety, there are over 100,000
annua U.S. shipments of hazardous marine cargo such as ammonia, crude oil,
liquefied petroleum gases, and other volatile chemicals.* Many of these cargoes
pose asimilar hazard to LNG and pass through the same harbors serving existing or
proposed LNG terminals. For further information on hazardous chemical marine
cargoes, see CRS Report RL 33048, Marine Security of Hazardous Chemical Cargo,
by Paul Parfomak and John Frittelli.

Civil and Criminal Liability. Onereason LNG tanker and terminal operators
seek to ensure public safety is to avoid civil and criminal liability from an LNG
accident; there are no special provisions in U.S. law protecting the LNG industry
from such liability. The 1989 Exxon Valdez oil spill, for example, cost Exxon over
$1 billion in criminal and civil settlements for violations of federal and state laws.
In January 2003, the Justice Department announced over $100 million in civil and
criminal penaltiesagainst Olympic Pipelineand Shell Pipelineresolving claimsfrom
a fatal pipeline fire in Bellingham, Washington in 1999.* In March 2003,
emphasizing the environmental aspects of homeland security, Attorney General
Ashcroft reportedly announced a crackdown on companiesfailing to protect against
possibleterrorist attacks on storage tanks, transportation networks, industrial plants,
and pipelines.*®* Notwithstanding these announcements, some observersare skeptical
that government scrutiny will ensure LNG infrastructure safety.

Evenif no federal or state regulations are violated, LNG companies could still
face civil liability for personal injury or wrongful death in the event of an accident.
In the Bellingham case, the pipeline owner and associated defendants reportedly
agreed to pay a $75 million settlement to the families of two children killed in the
accident.*” In 2002, El Paso Corporation settled wrongful death and personal injury

“3 Based on facilities submitting Risk Management Plans required under Section 112 of the
Clean Air Act (42 U.S.C. § 7412) and classified in the December 1, 2003, update of the EPA
National Database using EPA’ s software RMP*Review (v2.1). EPA states that an entire
populationishighly unlikely to be affected by any single chemical release, evenintheworst
case. Inan actual release, effects on apopul ation would depend on wind direction and many
other factors. Inaddition, theseworst-case scenariosdo not account for emergency response
measures facility operators or others might take to mitigate harm.

“ Office of Hazardous Materials Safety, Department of Transportation. Hazardous
Materials Shipments. Washington, DC. October 1998. Table 2. p. 2.

“ Energy Daily. “ Shell, Olympic Socked for Pipeline Accident.” January 22, 2003.

6 Heilprin, John. “Ashcroft Promises Increased Enforcement of Environmental Laws for
Homeland Security.” Assoc. Press. Washington Dateline. Washington, DC. March 11, 2003.

4" Business Editors. “Olympic Pipe Line, Others Pay Out Record $75 Million in Pipeline
(continued...)
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lawsuitsstemming from anatural gaspipelineexplosion near Carlsbad, New Mexico,
which killed 12 campers.® Although the terms of those settlements were not
disclosed, two additional lawsuits sought a total of $171 million in damages.
However, the impact of these lawsuits on the company’s business is unclear; El
Paso’ s June 2003 quarterly financial report noted that “ our costs and legal exposure
... will be fully covered by insurance.”*

Regulation of Onshore LNG Siting

The Department of Transportation (DOT) and FERC are the federal agencies
primarily responsiblefor the regulation of onshore LNG facilities. Although federal
statutes do not explicitly designate the relative jurisdiction of DOT and FERC, the
agencies have clarified their roles through interagency agreement. These roles and
their relation to other authorities are summarized below.

Department of Transportation

TheDOT setssafety standardsfor onshore LNG facilities. TheDOT’ sauthority
originally stemmed from the Natural Gas Pipeline Safety Act of 1968 (P.L. 90-481)
and the Hazardous Liquids Pipeline Safety Act of 1979 (P.L. 96-129). These acts
were subsequently combined and recodified asthe Pipeline Safety Act of 1994 (P.L.
102-508). The acts were further amended by the Pipeline Safety Improvement Act
of 2002 (P.L. 107-355) and the Pipeline Safety Improvement Act of 2006 (P.L. 109-
468). Under the resulting statutory scheme, DOT is charged with issuing minimum
safety standardsfor the siting, design, construction, and operation of LNG facilities.
It does not approve or deny specific siting proposal's, because that authority isvested
with FERC, as discussed below.

The Pipeline Safety Act, as amended, includes the following provisions
concerning LNG facility siting (49 U.S.C. § 60103):

The Secretary of Transportation shall prescribe minimum safety standards for
deciding on the location of a new liquefied natural gas pipeline facility. In
prescribing a standard, the Secretary shall consider the —

(1) kind and use of the facility;

(2) existing and projected population and demographic characteristics of the
location;

(3) existing and proposed land use near the location;

(4) natural physical aspects of the location;

47 (...continued)
Explosion Wrongful Death Settlement.” Business Wire. April 10, 2002.

“8 National Transportation Safety Board (NTSB). Pipeline Accident Report PAR-03-01.
February 11, 2003.

“9 El Paso Corp. Quarterly Report Pursuant to Section 13 or 15(d) of the Securities
Exchange Act of 1934. Form 10-Q. For the period ending June 30, 2002. Houston, TX.
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(5) medical, law enforcement, and fire prevention capabilities near the location
that can cope with arisk caused by the facility; and
(6) need to encourage remote siting.

Genera safety-related regulations may also impact siting decisions and affect
the operation of existing facilities. The Secretary is authorized to order corrective
action if operating an LNG facility could be hazardous to life, property, or the
environment (49 U.S.C. 8860112, 60117). DOT’ simplementing regulationsfor the
Pipeline Safety Act, as amended, are in 49 C.F.R.88 190-199. Safety standards,
including those on siting, for LNG facilitiesarein 49 C.F.R. § 193 and are overseen
by the Department’ s Office of Pipeline Safety within the Pipeline and Hazardous
Materias Safety Administration (PHMSA).

Thesiting provisionsin 49 C.F.R. § 193 incorporate by reference standard 59A
from the National Fire Protection Association (NFPA).®® NFPA 59A requires
thermal exclusion zones and flammable vapor-gas dispersion zones around LNG
terminals (88 193.2057, 193.2059). The DOT regulations also adopt many of
NFPA’sdesignand construction guidelinesincluding requirementsfor LNGfacilities
to withstand fire, wind, hydraulic forces, and erosion from LNG spills (88 193.2067,
193.2155, 193.2301). Other provisions address operations (88 193.2501-2521),
maintenance (88 193.2601-2639), employee qualification (88§ 193.2701-2719), and
security (88 193.2901-2917).

Federal Energy Regulatory Commission (FERC)

Under the Natural Gas Act of 1938 (NGA), FERC grants federal approval for
the siting of new onshore LNG facilities.® Section 7 of the NGA authorizes FERC
to issue certificates of “public convenience and necessity” for “the construction or
extension of any facilities ... for the transportation in interstate commerce of natural
gas’ (15U.S.C. §717f). Section 7 doesnot expressly cover LNG facilities, however,
so recent agency policy hasFERC exercising LNG siting regulation under its Section
3 authority.®>* Section 3 of the NGA authorizes FERC to approve the import and
export of natural gas (15 U.S.C. § 717b). Specifically, FERC asserts approval

0 National Fire Protection Association (NFPA). Standard for the Production, Sorage, and
Handling of Liquefied Natural Gas, 1996 Edition. NFPA 59A. Quincy, MA. 1996.

! Natural Gas Act (NGA) of June 21, 1938, ch. 556, 52 Stat. 812 (codified as amended at
15U.S.C. 88 717 et seq.); the Department of Energy Organization Act of 1977 (P.L. 95-91)
transferred to the NGA authority to approve siting, construction and operation of onshore
LNG facilities to the Secretary of Energy (8 301b). The Secretary, in turn, delegated this
authority to FERC.

*2 Cadlifornia Energy Commission (CEC). Liquefied Natural Gasin California: History,
Risks and Siting. No.700-03-005. Sacramento, CA. p. 16; 94 FERC 61,188 § 61,663.

%3 |n 1997, FERC reaffirmed its Section 3 authority despite changesto the Natural Gas Act
inthe Energy Policy Act of 1992 (P.L. 102-486). For detailssee 97 FERC 161,231 (2001).
Also note that FERC' s regulatory power regarding LNG importation under section 3 has
been held to allow FERC to impose requirements equivalent to any in section 7, so long as
FERC findsthem necessary or appropriatetothepublicinterest. DistrigasCorp. v. FPC, 495
F.2d 1057, 1066 (D.C. Cir. 1974).
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authority over the place of entry and exit, siting, construction, and operation of new
LNG terminas as well as modifications or extensions of existing LNG terminals.*

The Energy Policy Act of 2005 (P.L. 109-58) amends Section 3 of the NGA to
give FERC explicit and “exclusive’ authority to approve onshore LNG terminal
siting applications (Sec. 311c). The 2005 act requires FERC to promulgate
regulations for pre-filing of LNG import termina siting applications and directs
FERC to consult with designated state agenciesregarding safety in considering such
applications. It permits states to conduct safety inspections of LNG terminalsin
conformancewithfederal regulations, although it retainsenforcement authority at the
federa level. The 2005 act also requires LNG terminal operators to develop
emergency response plans, including cost-sharing plans to reimburse state and local
governments for safety and security expenditures (Sec. 311(d)). The 2005 act
designates FERC asthe “lead agency for the purposes of coordinating all applicable
Federal authorizations’ and for complying with federal environmental requirements,
discussed below (Sec. 313a). It al so establishes FERC’ sauthority to set schedulesfor
federal authorizationsand establishesprovisionsfor judicial review of FERC’ ssiting
decisionsinthe U.S. Court of Appeals, among other administrative provisions (Sec.
313(h)).

FERC implements its authority over onshore LNG terminals through the
agency’s regulations at 18 C.F.R. § 153. These regulations detail the application
process and requirements under Section 3 of the NGA. The process begins with a
pre-filing, which must be submitted to FERC at least six months prior to the filing
of aformal application. The pre-filing proceduresand review processes are set forth
at 18 C.F.R. 8§ 157.21. Oncethe pre-filing stage is completed, aformal application
may be filed. FERC's forma application requirements include detailed site
engineering and design information, evidence that a facility will safely receive or
deliver LNG, and delineation of afacility’s proposed location (18 C.F.R. § 153.8).
Additional dataarerequired if an LNG facility will bein an areawith geological risk
(18 C.F.R. § 153.8). The regulations also require LNG facility builders to notify
landowners who would be affected by the proposed facility (18 C.F.R. § 157.6d).
Facilitiesto be constructed at the Canadian or Mexican borders for import or export
of natural gas also require a Presidential Permit.*® According to FERC officials,
applications under their Section 3- based regulations are also sufficient for
Presidential Permit purposes (18 C.F.R. §8§ 153.15-153.17).%

Under the National Environmental Policy Act of 1969 (P.L. 91-190), FERC
must prepare an environmental impact statement in its review of an LNG terminal
siting application (18 C.F.R. 8§ 380.6). Applicants must prepare certain
environmental reports to aid FERC in its preparation of the environmental impact
statement (18 C.F.R. 8 380.3(c)(2)(i)). These reports require analysis of, among

> See 18 C.F.R. 8§ 153; seealso Foley, R., Federal Energy Regulatory Commission (FERC),
Office of Energy Projects. “Liquefied Natural Gas Imports.” Slide presentation. January
2003. p. 10.

% Executive Order No. 10,485 requiresthat FERC obtain afavorable recommendation from
the Secretaries of State and Defense prior to issuing a Presidential Permit.

% FERC Office of Energy Projects, Personal communication, December 10, 2003.
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other things, the socioeconomic impact of the LNG facility, geophysical
characteristics of the site, safeguards against seismic risk, facility effectson air and
noise quality, public safety issues in the event of accidents or malfunctions, and
facility compliancewithreliability standardsand relevant safety standards (18 C.F.R.
§380.12). Once these environmental reports are received, the EPA may become
involved in the approval process. The EPA often assists in the review of the
environmental reports and the issuance of the environmental impact statements.”’

In an effort to speed the review process for LNG projects and other natural gas
infrastructure projects, FERC recently approved rules to expand eligibility for
“blanket certificates.” Blanket certificates are granted by FERC to companies that
have previously been granted certificatesfor constructionfor public convenienceand
necessity under Section 7 of the NGA. A company that possesses a blanket
certificate may improve or upgrade existing facilities or construct certain new
facilities without further case-by-case authorization from FERC. Regulations
governing acceptable actions under blanket certificate authority can be found at 18
C.F.R. 88 157.201-157.218.

FERC also has created a Liquefied Natural Gas Compliance Branch to monitor
the safety of operational LNG facilities on an ongoing basis.® This branch is
responsible for the continued safety inspections and oversight of operating LNG
facilities, and it reviewsfinal facility design and engineering compliancewith FERC
orders. The staff comprises LNG engineers, civil and mechanical engineers, and
other experts. The branch coordinates FERC's LNG Engineering Branch, the U.S.
Coast Guard (USCG), and DOT to address safety and security at LNG facilities.®

FERC-DOT Jurisdictional Issues. Jurisdiction between the two federa
agencies with LNG oversight responsibilities historically has been a point of
contention.?® In practice, FERC requires compliance with DOT’ s siting and safety
regulations as a starting point, but can regulate more strictly if it chooses. This
working arrangement is not explicitly established under the relevant federal law.
Neither do the statutes and regul ations clearly define the roles of the agenciesvis-a-
visone another. The revised Pipeline Safety Act, for example, states:

In a proceeding under section 3 or 7 of the Natural Gas Act (15 U.S.C. § 717b
or 717f), each applicant ... shall certify that it will design, install, inspect, test,
construct, operate, replace, and maintain a gas pipeline facility under ... section

" In July of 2006 EPA issued a “Liquefied Natural Gas Regulatory Roadmap” in an effort
toassist LNG project applicants (both onshore and offshore) in dealing with environmental
regulatory requirements. [http://www.epa.gov/NCEI/Ing/Ingroadmap. pdf]

%8 Press Release, Federal Energy Regulatory Commission, “ Commission Establishes LNG
Compliance Branch,” May 2, 2006.

54,
% S Rept. No. 96-182. 1979. p. 4.
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60108 of thistitle. The certification isbinding on the Secretary of Energy andthe
Commission... (49 U.S.C. § 60104(d)(2)).**

Despite this provision, which might appear to give DOT full control of gas
safety regulation (including LNG siting authority), the authors of the House
committee report for the revised Pipeline Safety Act indicated their intention to
preserve FERC jurisdiction over LNG.®? Accordingly, FERC has held that the
Pipeline Safety Act does not removeitsjurisdiction under the NGA to regulate LNG
safety.® In 1985, FERC and DOT executed a Memorandum of Understanding
expressly acknowledging “DOT’ s exclusive authority to promulgate Federal safety
standardsfor LNG facilities’ but recognizing FERC’ s ability to issue more stringent
safety requirements for LNG facilities when warranted. This agreement appears to
have resolved any jurisdictional conflict between the agencies at that time.** In
February 2004, FERC streamlined the LNG siting approva process through an
agreement withthe USCG and DOT to coordinatereview of LNG terminal safety and
security. Theagreement “ stipul atesthat the agenciesidentify issuesearly and quickly
resolve them.”®

U.S. Coast Guard

TheUSCG hasauthority to review, approve, and verify plansfor marinetraffic
around proposed onshore LNG marineterminalsas part of the overall siting approval
process led by FERC. The USCG is responsible for issuing a Letter of
Recommendation regarding the suitability of waterways for LNG vessels serving
proposed terminals. The agency is also responsible for ensuring that full
consideration is given in siting application reviews to the safety and security of the
port, the LNG terminal, and the vessels transporting LNG. The USCG acts as a
cooperating agency intheevaluation of LNG terminal siting applications. The Coast
Guard provides guidance to applicants seeking permits for onshore LNG terminals
in “Guidance on Assessing the Suitability of a Waterway for Liquefied Natural Gas
Marine Traffic” (NVIC 05-05) issued on June 14, 2005.%

National Fire Protection Association (NFPA)

As noted above, LNG terminal safety regulations incorporate standards set by
theNFPA. TheNFPA isaninternational nonprofit organization which advocatesfire
prevention and servesasan authority on public safety practices. Accordingto NFPA,

1 49 U.S.C § 61018 specifies DOT’s requirements for pipeline facility inspection and
maintenance.

62 See H.Rept. No. 1390, 1968, reprinted in 1968 U.S.C.C.A.N. 3223, 3251. Note, FERC
was known as the Federal Power Commission (FPC) at the time.

& Chatanooga Gas Co., 51 FPC 1278, 1279 (1974).
6 See“Notice of Agreement Regarding Liquefied Natural Gas,” 31 FERC 161,232 (1985).
¢ Federal Energy Regulatory Commission (FERC). Pressrel ease R-04-3. February 11, 2004.

% An electronic copy of is found at [http://www.uscg.mil/hg/g-m/nvic/NVIC%2005-
05.doc.pdf].
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its300 saf ety codesand standards* influence every building, process, service, design,
and installation in the United States.”® The NFPA LNG Standards Committee
includesvolunteer expertswith diverserepresentation fromindustry and government,
including FERC, DOT, USCG, and state agencies. The NFPA standards for LNG
safety wereinitially adopted in 1967, with 10 subsequent revisions, most recently in
2006.® According to the Society of International Gas Tanker and Terminal
Operators (SIGTTO), athough the NFPA standards originated in the United States,
they were the first internationally recognized LNG standards and are widely used
throughout the world today.®

State Regulatory Roles

Whilethefederal government isprimarily responsiblefor LNG terminal safety
and siting regulation, state and local laws, such as environmental, health and safety
codes, can affect LNG facilitiesaswell. Under the Pipeline Safety Act, a state also
may regulate intrastate pipeline facilities if the state submits a certification under
section 60105(a) or makes an agreement with the DOT under section 60106. Under
these provisions, a state “may adopt additional or more stringent safety standards’
for LNG facilities so long as they are compatible with DOT regulations (49 U.S.C.
60104(c)). Of course, if a particular LNG facility would otherwise not fall under
FERC and DOT jurisdiction, states may regulate without going through the
certification or agreement process. Regulation of interstate facilities remains the
primary responsibility of federal agencies. The Office of Pipeline Safety may,
however, delegate authority tointrastate pipeline saf ety offices, allowing state offices
to act as “agents’ administering interstate pipeline safety programs (excluding
enforcement) for those sections of inter state facilities within their boundaries.”® As
of 2007, all 50 states, the District of Columbia, and Puerto Rico were participantsin
the natural gas pipeline safety program.™

Stateregulation of LNG facility safety and siting runsthe gamut from piecemeal
to comprehensive. For example, Arizona sets out specific requirements for LNG
storage facilities, including “peak shaving” plants used by regional gas utilities,
consistent with DOT regulations for construction maintenance and safety standards
(Ariz. Admin. Code R14-5-202, R14-5-203, 126-01-001). Colorado and Georgia
have comprehensive administrative systems for enforcing the federal standards (see
4 Co. Admin. Code 723-11; Ga. Admin. Code 515-9-3-03).

" National Fire Protection Assoc. (NFPA). About NFPA. Web page. Quincy, MA. 2007.

% National Fire Protection Association (NFPA). Standard for the Production, Sorage, and
Handling of Liquefied Natural Gas, 2006 Edition. NFPA 59A. Quincy, MA. 2007.

% Society of International Gas Tanker and Terminal Operators (SIGTTO). Personal
communication. London, England. December 19, 2003.

49 U.S.C. 601. States may recover up to 50% of their costs for these programs from the
federal government.

" Officeof Pipeline Safety. “ Federal, State and Industry OPS Partners.” Web page. January
30, 2007. [http://ops.dot.gov/init/partner/partners.htm]
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Apart from state regulation aimed specifically at LNG facilities, generally
applicable state and local laws, such as zoning laws and permit requirements for
water, el ectricity, construction, and waste disposal, al so may impact the planning and
development of LNG facilities. With respect to LNG in particular, local laws have
been overridden by state legislation in the past.”? Courts have ruled that afederally
authorized LNG project cannot be frustrated by contrary provisionsfound in state or
local law.”

Federal-State Jurisdictional Conflicts. Federal and state government
agencies have had jurisdictional disagreements specifically related to the siting of
new LNG terminals. In February 2004, for example, the California Public Utilities
Commission (CPUC) disputed FERC' s jurisdiction over the siting of a proposed
LNG terminal at Long Beach because, inthe CPUC’ sopinion, thetermina would not
beinvolved ininterstate sales or transportation and therefore would not come under
the Natural Gas Act.” In March 2004, FERC rejected the CPUC’ s arguments and
asserted exclusive regulatory authority for all LNG import termina siting and
construction.” In April 2004, the CPUC voted to assert jurisdiction over the Long
Beachterminal and filed arequest for FERC to reconsider itsMarch ruling.” In June
2004, FERC reasserted its March ruling, prompting a federal court appea by
Californiaregulators. The Energy Policy Act of 2005 effectively codified FERC's
jurisdictional rulings, however, leading the CPUC to drop its lawsuit challenging
FERC' sLNG siting authority in September 2005. Notwithstanding the CPUC case,
other state challenges to FERC jurisdiction remain a possibility. For a historical
perspective on this topic see CRS Report RL32575, Liquefied Natural Gas (LNG):
Jurisdiction Conflictsin Sting Approval, by Aaron M. Flynn.

Key Policy Issues

Proposals for new LNG terminal facilities have generated considerable public
concern in many of the communities where the terminals could be built. Some
community groups and government officials fear that LNG terminals may expose
nearby residents to unacceptable hazards, and that these hazards may not be
appropriately considered in the federal siting approval process. Ongoing public
concern about LNG terminal safety has focused congressional attention on the
exclusivity of FERC's LNG siting authority, proposals for a regional LNG siting

2New England LNG Co., Inc. v. City of Fall River, 331 N.E.2d 536 (Mass. 1975); seealso
Tessa Meyer Santiago, Note, An Ounce of Preemption Is Worth a Pound of Cure: State
Preemption of Local Siting Authority AsaMeansfor Achieving Environmental Equity, 21
VA.ENVTL. L.J. 71, 104 (2002).

" ANR Pipeline Co. v. lowa State Commerce Comm’ n, 828 F.2d 465, 466 (8th Cir. 1987);
Algonquin LNG v. Loga, 79 F. Supp. 2d 49, 49-50, 53 (D.R.1. 2000).

" FERC. “Notice of Intervention and Protest of the Public Utilities Commission of the State
of California.” Docket No. CP04-58-000. February 23, 2004. p. 6.

> Lorenzetti, M. “LNG Rules.” Qil & Gas Journal. April 5, 2004. p. 32.

6 Gas Daily. “PUC Seeks Rehearing of FERC' sOrder on Long Beach LNG Project.” April
27,2004.p. 7.
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process, the lack of “remote” siting requirements in FERC regulations, state
permitting requirements under the Clean Water Act (CWA) and the Coastal Zone
Management Act (CZMA), terrorism attractiveness of LNG, and other issues.

“Exclusive” Federal Siting Authority

As stated earlier in this report, the Energy Policy Act of 2005 (P.L. 109-58)
gives FERC the “exclusive’ authority to approve onshore LNG terminal siting
applications (Sec. 311(c)). Supporters of thisprovision arguethat it is necessary to
prevent federal-state jurisdictional disputes over LNG siting authority, and that it
reduces the possibility that state agencies might prevent or unduly delay the
development of LNG infrastructure considered essential to the nation’s energy
supply. They further argue that states retain considerableinfluence over LNG siting
approva through their federally delegated permitting authorities under the the
Coastal Zone Management Act of 1972 (16 U.S.C. 1451 et seq.), the Clean Air Act
(42U.S.C. 7401 et seq.), and the Federal Water Pollution Control Act (33 U.S.C. 251
et seq.). They maintain that states have arole in siting reviews under provisionsin
P.L. 109-58 requiring FERC to consult with governor-designated state agencies
regarding state and local safety considerations prior to issuing LNG terminal permit
(Sec. 311(d)).

A number of lawmakers at the federal and state levels have suggested that
Congress should consider amending or repealing FERC' s exclusive authority under
P.L.109-58. Criticsof thisauthority arguethat it veststoo much power inthefederal
government at the expense of state agencies, which may have abetter understanding
of local siting issuesand may bear most of therisksor burdens associated with anew
LNG facility. They do not believethat FERC adequately seeks stateinput initsLNG
siting reviews, nor adequately addresses state concerns in its siting decisions.”’
Critics question why governors lack the authority to veto onshore LNG terminal
proposals as they can offshore terminal proposals under the Deepwater Port Act (33
U.S.C. § 1503(c)(8)). Somein Congress have proposed granting governors similar
veto authority over onshore LNG terminal proposals, or other legislation to increase
state authority in terminal siting reviews. Accordingly, S. 1174 and H.R. 2042 both
wouldrequirestate concurrenceof federal siting approval decisionsfor onshoreLNG
terminals.

Regional Siting Approach

In areas such as the Northeast, where a number of onshore LNG termina
proposals have been particularly controversial, some policy makers have sought to
establish aregional approach for identifying suitable sitesfor such terminals. They
arguethat FERC' s consideration of LNG terminals on a proposal-by-proposal basis
does not adequately take into account the regional needs for LNG, public safety

" EnergyWashington Week. “New England Officials Want Rewrite of FERC'sLNG Siting
Authority.” Vol. 4 No. 2. January 10, 2007.
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concerns, and environmental impacts.”® They also argue that the proposal-by-
proposal approach does not adequately account for the relative merits of multiple
LNG terminals proposed in the same region. They assert a regional LNG siting
processwould be more efficient than FERC' scurrent process becauseit would focus
attention on sites and projects with the highest chances of successrather than having
numerous communities and state and local agenciesreact to individual plans, many
of which are unlikely to be approved.”

FERC officials reportedly have stated that while they are not opposed to
regional siting in principle, the commission cannot adopt such aregiona approach
because it has no land-use authority or responsibility and must |et the energy market
determine which terminals ultimately are constructed.® In the past, FERC officials
also have reportedly expressed skepticism about the effectiveness of regional siting
processes, for example, infinding storagelocationsfor low-level radioactivewaste.®
Asoversight of federal LNG siting activities continues, Congress may be asked to
consider whether legidation that incorporates regiona siting in the LNG siting
processcould aleviate state concernsabout FERC' scurrent processwhilesupporting
the nation’ s needsfor new LNG infrastructure. S. 323 may be an effort to anticipate
an increasingly regionalized debate over LNG siting. The bill would require an
applicant for siting approval for an onshore or offshore LNG terminal toidentify each
of its employees and agents “that are engaged, directly or indirectly, in activitiesto
persuade communities of the benefits’ of approval of the siting application.®

“Remote” Siting of LNG Terminals

The LNG safety provisions in the federal pipeline safety law require the
Secretary of Transportation to “consider the ... need to encourage remote siting” of
new LNG facilities (49 U.S.C. § 60103). Federa regulations contain no clear

8 Congressman John F. Tierney, et al. Letter to the Hon. Patrick Wood, Chairman, Federal
Energy Regulatory Commission (FERC). October 18, 2004. Available at
[http://www.house.gov/tierney/press/LNG101804. pdf]

" Bangor Daily News. “Regional Energy.” December 8, 2006. p. A10.

8 Foster Natural Gas Report. “Northeast States Need LNG, Especially New England; No
Evidence of Regional Planning.” December 15, 2006. p. 5.

& Howe, P.J. “LNG Supplies, Solutions Lacking.” The Boston Globe. September 26, 2006.
p. C4.

8 Disclosure requirements of this type may trigger some First Amendment concerns. The
Supreme Court has recognized that government disclosure requirements may have a
deterrent effect on the exercise of First Amendment rights. Buckley v. Valeo, 424 U.S. 1,
65 (1976). In balancing these interests against the government’s interest preserving the
integrity of fundamental processes such as the legidlative process, the Court has generally
upheld the constitutionality of lobbying disclosure requirements. See United States v.
Harriss, 347 U.S. 612 (1954). However, the Court’s ruling in Harriss addressed “ direct”
lobbying efforts aimed at members of Congress. It isunclear how the Court would rule on
adisclosure law related to “indirect” lobbying efforts targeting constituents or otherwise
taking place at the local level. For further discussion on this topic, see CRS Report
RL 33794, Grassroots Lobbying: Constitutionality of Disclosure Requirements, by Jack
Maskell.
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“remote” siting requirements, relying instead on saf ety exclusion zonesto satisfy the
remoteness requirements under the Pipeline Safety Act. Thisregulatory alternative
was criticized by the Genera Accounting Office (GAO) in 1979 testimony to
Congress supporting remote siting in the Pipeline Safety Act:

We believe remote siting is the primary factor in safety. Because of the
inevitable uncertainties inherent in large-scale use of new technologies and the
vulnerability of thefacilitiesto natural phenomenaand sabotage, the public can
be best protected by placing thesefacilitiesaway from densely popul ated areas.®®

In 2003, Representative Edward Markey, an original sponsor of the Pipeline Safety
Act, reportedly expressed concern that DOT regulations did not go far enough in
complying with the congressional intent of the remote siting provisions.®

Industry and government officials maintain that exclusion zones do provide
adequate public safety based on the current state of knowledge about LNG. They
argue that LNG terminas are no longer a new technology and face far fewer
operational uncertaintiesthanin1979. Inparticular, someexpertsbelievethat hazard
modelsin the 1970’ s were too conservative. They believe that more recent models
have led to a better understanding of the physical properties of LNG and,
consequently, abetter basisfor design decisions affecting public safety.®> They point
out that LNG terminalslikethosein Everett, Massachusetts(1971); Barcelona, Spain
(1969); Fezzano, Italy (1969); and Pyongtaek, K orea (1986) have been operating for
decades near populated areas without a serious accident affecting the public. Of the
24 existing LNG terminalsin Japan, aseismically active country, most are near major
cities such as Tokyo and Osaka.®® Whilethe Algerian terminal accident was serious,
experts point out that it did not lead to the catastrophic failure of the main LNG
storage tanks and did not cause injuries to the genera public. Nonetheless, some
policy makers reportedly have called for amendments to federal energy law
prohibiting new LNG terminasin urban and densely populated areas.®’

Clean Water and Coastal Zone Management Acts

The Energy Policy Act of 2005 (Sec. 311(c)) preserves states’ authoritiesin
LNG siting decisions under the Federal Water Pollution Control Act, the Coastal

8 peach, J.D. Genera Accounting Office (GAO), Director, Energy and Minerals Division.
Testimony to the Senate Committee on Commerce, Science and Transportation.
Washington, DC. April 25, 1979. p. 10. The General Accounting Officeis now known as
the Government Accountability Office.

8 Raines, B. “Congress Wanted LNG Plants at ‘ Remote’ Sites.” Mobile Register. Mobile,
AL. November 16, 2003.

& Tobin, L.T. Remarks at a meeting of the City of Vallgjo Seismic Safety Commission.
Meeting minutes. Vallgo, CA. September 11, 2003. p. 5. See also: Federal Register. Vol.
62. No. 37. February 25, 1997. pp. 8402-8403.

& California Energy Commission (CEC). “Existing LNG Regasification-Import Terminals
Worldwide.” August 2005. Availableat [ http://www.energy.ca.gov/Ing/international .nhtml]

8 EnergyWashington Week. January 10, 2007.
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Zone Management Act of 1972, and other federal laws. Under the Federal Water
Pollution Control Act, often referred to as the Clean Water Act (CWA), states have
the authority to devel op and enforcetheir own water quality standards.® Any federal
permit applicant that may discharge pollutantsinto navigablewatersmust providethe
permitting agency with acertification from the statein which thedischargeoriginates
or will originate that the discharge is in compliance with the applicable provisions
of the CWA,, including the state’ s water quality standards.®® Thus, states could use
their certification authority under the Clean Water Act to influence the siting of an
LNG project by attaching conditions to the required water quality certificate or by
denying certification. Thiscertification authority hasbecomeanimportant tool used
by states to protect the integrity of their waters. It is worth noting that the Energy
Policy Act of 2005 created one potential avenue of relief for potential devel opers by
providing for expedited review in afederal court of any order or action, or alleged
inaction, by a federal or state agency acting under the authority of federal law.*
Previoudly, parties seeking to challenge a state’ s decision regarding awater quality
certificate had to do so in state court.™

States have delegated authority under the Coastal Zone Management Act
(CZMA), 16 U.S.C. § 1451 et seq., which could influence permitting of LNG
terminals. Under the CZMA, applicants for federal permits to conduct activity
affecting the coastal zone of a state must be certified by that state that the proposed
activity complies with the state's federally approved coastal program and will be
conducted in a manner consistent with that program.” A state wishing to forestall
the licensing of an LNG terminal in its coastal waters could deny the certification
required by the CZMA.* However, unlikethe state-issued water quality certificates
required for federal permitting by the Clean Water Act, the CZMA provides an
aternative to applicants who are unable to obtain state certification. Under the
CZMA, applicants may appeal the state’ s decision to the Department of Commerce,
which may find that the activity is consistent with the objectives of the CZMA, or is
otherwise necessary in the interest of national security, and thus override the state’s
veto power.** One analyst has suggested that there is a specific set of circumstances
in which a state could create aregulatory stalemate pursuant to its CZMA authority
by rejecting an application as incomplete (rather than rejecting it as improper or by
failling to act). Under these circumstances the statute does not grant the Secretary of
Commerce authority to review thedecision. Indeed, battles between state regulatory

8 33 U.S.C. § 1251(a),(b).
% |d, at § 1341(a).
% EPAct of 2005, P.L. 109-58 at §8 717r(d)(1)-(2).

% For further discussion of the water quality certification process and its impact on LNG
siting, see Dweck, J., Wochner, D. and Brooks, M., “Liquefied Natura Gas (LNG)
Litigation after the Energy Policy Act of 2005: State Powersin LNG Termina Siting.”
Energy Law Journal, Vol. 27, No. 45 (2006), p. 482-85.

216 U.S.C. § 1456(c)(3)(A).

% The state must actively state its objection to the applicant’ s certification; a state’ sfailure
to act is presumed to be concurrence with project certification. Id.

% 16 U.S.C. § 1456(c)(3)(A).
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agenciesand applicantsfor LNG terminals have played out in thismanner on at | east
two occasions.*®

The discussion above suggests that authorities under the CWA and CZMA, at
a minimum, give states the opportunity to have their concerns addressed when
applicantsseek federal approval for new LNG terminals. Onelegal commentator has
stated that

ultimately, while the EPAct of 2005 might have streamlined the federal [LNG
siting] review process in some respects and changed the rules under which the
review takesplace, it hasnot dramatically changed the bal ance of power between
the federal government and states.*®

H.R. 1564, appearsto extend the existing environmental protectionsfor state coastal
zones by explicitly prohibiting LNG terminals*“floating storageregasification” units
in estuaries of nationa significance. As of May 2007, only one proposed LNG
terminal, the Broadwater facility in Long Island Sound, appearsfit thesecriteria. As
oversight of the federal LNG siting process continues, Congress may consider how
federal authorities under the Energy Policy Act of 2005, the CWA, the CZMA, and
other federal statutesfit together to achieve their various objectives.

Terror Attractiveness

Potential terrorist attackson LNG terminalsor tankersin the United Stateshave
been a key concern of policy makers because such attacks could cause catastrophic
fires in ports and nearby populated areas. The Coast Guard's FY 2006 budget
specifically requested funding for “ additional boat crews and screening personnel at
key LNG hubs.”?" To date, no LNG tanker or land-based LNG facility in the world
has been attacked by terrorists. However, similar natural gasand oil assets have been
terror targets internationally. The Department of Homeland Security (DHS)
specifically included LNG tankers among a list of potential terrorist targets in a
security alert late in 2003.% The DHS also reported that “in early 2001 there was
some suspicion of possible associations between stowaways on Algerian flagged
LNG tankers arriving in Boston and persons connected with the so-called
‘Millennium Plot’” to bomb targetsin the United States. Although these suspicions
could not be proved, DHS stated that “the risks associated with LNG shipments are
real, and they can never be entirely eliminated.”®® The 2004 report by Sandia

% For further discussion see Ewing, K.A. and E. Petersen. “Significant Environmental
Challengesto the Development of LNG Terminalsin the United States.” Texas Journal of
Qil, Gas and Energy Law. November 2006. pp. 21-23; Dweck et al., p. 487-90.

% Dweck et al. 2006, p. 475.

% Dept. of Homeland Security (DHS). Budget-in-Brief, Fiscal Year 2006.
[https:.//www.dhs.gov/xlibrary/assets/Budget_BIB-FY 2006.pdf].

% Office of Congressman Edward J. Markey. Personal communication with staff. January
5, 2004.

% Turner, Pamela J., Assistant Secretary for Legislative Affairs, Department of Homeland
(continued...)
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National Laboratoriesconcluded that potential terrorist attackson LNG tankerscould
be considered “credible and possible”'®  Former Bush Administration
counterterrorism advisor Richard Clarke has asserted that terrorists have both the
desire and capability to attack LNG shipping with the intention of harming the
general population.’®*

Although they acknowledge the security information put forth by federal
agencies, some experts believe that concern about threats to LNG infrastructure is
overstated.'® In 2003, the head of one university research consortium reportedly
remarked, “from all the information we have ... we don't see LNG as likely or
credibleterrorist targets.” ' Industry representatives arguethat deliberately causing
an LNG catastrophe to injure people might be possible in theory, but would be
extremely difficult to accomplish. Likewise, the Federa Energy Regulatory
Commission (FERC) and other experts believe that LNG facilities are relatively
secure compared with other hazardous chemical infrastructures that receive less
public attention. In a December 2004 report, the FERC stated that

for anew LNG terminal proposal ... the perceived threat of aterrorist attack may
be considered as highly probable to the local population. However, at the
national level, potential terrorist targets are plentiful.... Many of these pose a
similar or greater hazard to that of LNG.'%*

The FERC aso remarked, however, that “unlike accidental causes, historical
experience provideslittle guidancein estimating the probability of aterrorist attack
on an LNG vessel or onshore storage facility.”!® Former Director of Central
Intelligence James Woolsey has stated his belief that a terrorist attack on an LNG
tanker in U.S. waters would be unlikely because its potential impacts would not be
great enough compared with other potential targets.'® LNG terminal operators that

% (...continued)
Security (DHS). Letter to U.S. Representative Edward Markey. April 15, 2004. p. 1.

100 SandiaNational Laboratories (SNL ). Guidance on Risk Analysis and Safety Implications
of aLargeLiquefied Natural Gas(LNG) Spill Over Water. SAND2004-6258. Albuquergue,
NM. December 2004. pp. 49-50.

101 Clarke, Richard A. et al. LNG Facilitiesin Urban Areas. Good Harbor Consulting, LLC.
Prepared for the Rhode Island Office of Attorney General. GHC-RI-0505A. May 2005.

102 McLaughlin, J. “LNG Is Nowhere Near as Dangerous as People Are Making it Out to
Be.” Lloyd'sList. February 8, 2005. p. 5.

103 Behr, Peter. “ Higher Gas Price Sets Stage for LNG.” Washington Post. July 5, 2003. p.
D10.

104 Federal Energy Regulatory Commission (FERC). Vistadel Sol LNG Terminal Project,
Draft Environmental Impact Satement. FERC/EIS-0176D. December 2004. p. 4-162.

105 FERC. FERC/EIS-0176D. December 2004. p. 4-162. Notwithstanding this assertion,
in its subsequent draft review of the Long Beach LNG terminal proposal, the FERC states
that “the historical probability of a successful terrorist event would be less than seven
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106 \Woolsey, James. Remarks before the National Commission on Energy LNG Forum,
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have conducted proprietary assessments of potential terrorist attacks against LNG
tankers have expressed similar views.!” In its September 2006 evaluation of a
proposed LNG terminal in Long Island Sound, the USCG states that “there are
currently no specific, credible threats against” the proposed LNG facility or tankers
serving the facility.®® The evaluation also notes, however, that the threat
environment is dynamic and that some threats may be unknown.*®

Because the probability of aterrorist attack on LNG infrastructure cannot be
known, policy makersand community leaders must, to someextent, rely ontheir own
judgment to decide whether LNG security is adequately addressed in FERC siting
application reviews. As oversight of the federal role in LNG terminal siting
continues, Congressmay explorepoliciesto reducethisuncertainty by improvingthe
gathering and sharing of terrorism intelligence related to LNG.

Other Issues

Conducting More Safety Research. Analystshave suggested for several
years that Congress could call for additional LNG safety research to help reduce
uncertainties about specific LNG terminal or shipping hazards."® Amongthe LNG
terminal hazard reportsissued by federal agencies, LNG devel opers, and community
groups, there appears to be widespread agreement that additional “objective” LNG
safety research would be beneficial. The ABSG report states, for example, that
“additional research will need to be performed to devel op more refined models, and
additional large-scale spill tests would be useful for providing better data for
validation of models.”™ The Sandia study similarly concludes that “obtaining
experimental datafor large LNG spills over water would provide needed validation
and help reduce modeling uncertainty.” 2 Physical testing (as opposed to computer
simulations) of impactsand explosionson LNG tanker hullsby the USCG could also
fill important gaps in engineering knowledge about the potential effects of terrorist
attacks.

According tothe 2007 GAO report, DOE hasfunded astudy by SandiaNational
Laboratories to conduct LNG fire experiments to refine and validate existing LNG

106 (. .continued)
Washington, D.C., June 21, 2006.

197 Grant, Richard, President, Distrigas. Testimony beforethe Senate Committee on Energy
and Natural Resources, Subcommittee on Energy hearing on “The Future of Liquefied
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108 U.S. Coast Guard. U.S. Coast Guard Captain of the Port Long Island Sound Waterways
Suitability Report for the Proposed Broadwater Liquefied Natural Gas Facility. September
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11 ABSG Consulting. May 13, 2004. p. iv.
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hazard models. The GAO states, however, that DOE’ s study “will address only 3 of
the top 10 issues — and not the second-highest ranked issue — that our panel of
expertsidentified as potentially affecting public safety.”*** The DOE'’s study could
also still be subject to the same types of technical limitations and criticisms facing
existing analysis, so whileit may reduce key uncertainties, it may not eliminatethem
altogether. As Congressional oversight of DOE or other federal LNG research
continues, Congress may seek to determine whether federal resources are
appropriately devoted to reduce the LNG uncertainties of greatest importance to
public safety.

Reducing LNG Demand. Some policy makers argue that Congress should
try to reduce the need for new LNG terminals by acting to curb growth in domestic
LNG demand, or growth in natural gas demand overall. For example, Congress
could change public and industrial incentives for conservation, switching to other
fuels, or devel oping renewabl e energy supplies. But other fuelslike coal and nuclear
power pose their own hazards to communities and the environment, so their
expansion may not be preferableto additional LNG infrastructure. Conservation and
renewable energy sources are less hazardous, although they face significant
technol ogical and cost barriersto public adoption on the scal ethat would berequired.
Federal investmentsin renewablesresearch or conservation subsidies might have to
belarge, and might not have enough impact to alleviate the need for LNG expansion
altogether. Various provisions in recent proposed energy legislation would
encourage the devel opment of conservation and other aternativesto natural gas, but
critics believe they would not likely go far enough to significantly affect near-term
natural gas consumption.

Another potential way to curb U.S. LNG demand would beto encourage greater
North American production of natural gas. Provisionsin the Energy Policy Act of
2005 seek to promote this objective, as do proposal s to encourage construction of an
Alaskagaspipeline. AnAlaskagaspipelinewould take yearsto build, however, and
would not on its own be able to meet the anticipated long-term growth in U.S. gas
demand. Increased production from natural gas wellsin the lower 48 states could
help alleviate a possible near-term natural gas supply shortage, but may not offer a
sustainable long-term supply solution since domestic gas reserves may not be able
to keep pace with rising gas demand.

Conclusions

Proposalsfor new U.S. LNG import terminals are numerous, but LNG imports
pose safety challenges. LNG is inherently hazardous and its infrastructure is
potentially attractive to terrorists. The 2004 LNG terminal fire in Algeria
demonstrates that, despite technological improvements since the 1940s, LNG
facilities can still experience serious accidents. Many lawmakers and the general
public are concerned about these hazards.

13 GAO. 2007. pp. 22-23.
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TheU.S. LNG industry issubject to more extensive siting and safety regulation
than many other smilarly hazardousfacilities. Federal, state, and local governments
have also put in place security measures intended to safeguard LNG against newly
perceived terrorist threats. Some community groupsand other stakeholdersfear that
federal siting requirements for LNG facilities are still not stringent enough, but the
responsible federal agencies disagree.

The safety issues associated with LNG terminal siting are both important and
familiar. Every major energy source poses some hazard to public safety. Similar
public concerns have been rai sed around siting of other typesof energy facilitiessuch
as nuclear power plants, oil import terminals, pipelines, and electric transmission
lines. Inevauating new LNG terminal proposals, therefore, policy makersfaceafull
range of facilities and safety hazards associated with U.S. energy supplies, not only
LNG needs and hazards on their own.

Although LNG terminal regulations are extensive, and the global industry has
decades of experience operating LNG facilities, many stakeholders question LNG
terminal safety. Some of these questions might be resolved through additional
research on key LNG topics. LNG siting decisions are already underway, however,
so any research efforts intended to affect the siting process would probably have to
be completed quickly. Revising LNG safety requirements after completion of a
facility could be disruptive of energy supplies. Some cite the Shoreham nuclear
power plant in the 1980s, which was closed after construction due to new public
safety requirements, as an example of the need to resolve safety concerns before
capital isinvested.

Bothindustry and government analysts project continued growth in the demand
for natural gas — and a decreasing ability for domestic gas producers to meet that
demand."* Greater LNG imports represent one way to address this growth in
demand, along with increased North American gas production, conservation, fuel-
switching, and the development of renewable energy sources. One way or another
the fundamental gas supply and demand balance must be maintained. If policy
makers encourage LNG imports, then the need to foster the other energy options may
be diminished — and vice versa. Thus decisions about LNG infrastructure could
have consequences for a broader array of natural gas supply policies.

14 Energy Information Administration (EIA). Annual Energy Outlook 2007 (Early Release).
DOE/EIA-0383(2007). Fig. 7. December 2006.
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Appendix: Offshore LNG Terminal Regulation

Under the Deepwater Port Act of 1974 (P.L. 93-627) the Secretary of
Transportation is directed to “authorize and regulate the location, ownership,
construction, and operation of deepwater ports’ (33 U.S.C. 88 1501(a), 1503). The
Secretary has delegated this authority to the Maritime Administration (MARAD)
withinthe Department of Transportation, and to the Coast Guard (USCG), withinthe
Department of Homeland Security.*® Originally, P.L. 93-627 applied only to
offshore oil ports and terminals and not LNG facilities. However, the Maritime
Transportation Security Act of 2002 (P.L. 107-295) amended P.L. 93-627 to include
natural gas facilities, including LNG terminals, developed offshore. As amended,
“deepwater ports’ are:

any fixed or floating manmade structure other than a vessdl ... located beyond
State seaward boundaries ... intended for use as a port or termina for the
transportation, storage, or further handling of oil or natural gasfor transportation
to any State... (33 U.S.C. § 1502(9a))**

The Deepwater Port Act sets out a detailed process for offshore facility siting
applications. The act also authorizes regulations addressing potential threatsto the
environment or human welfare posed by devel opment of offshore LNG facilities (33
U.S.C. 88 1504, 1508; 33 C.F.R. § 148). The act also requires regulations for the
designation of safety zones around deepwater ports (33 U.S.C. § 1509(d)). Among
the amendments to the act is a provision exempting LNG terminas from the
limitation on the number of “deepwater ports’ that can be located in a designated
“application area,” aprovision applicableto oil terminals (33 U.S.C. §8 1504(d)(4),
(1)(4)). Additionally, apreexisting provision of the act allowsthe governor of astate
adjacent to aproposed offshore LNG facility to have that facility license conform to
state environmental protection, land and water use, or coastal zone management
programs (33 U.S.C. § 1508(b)).

The USCG' s regulations regarding LNG facilities are codified throughout 33
C.F.R.,withmajor provisionsin part 127. Theseregulationsdetail the requirements
for siting applications, which include information about the proposed location,
design, construction, and operation (33 C.F.R. § 148.109). NEPA anaysisis often
instrumental in siting and safety-related decisions at specific proposed facilities and
is facilitated by the Minerals Management Service, the agency responsible for
offshore minerals extraction and the Outer Continental Shelf leasing program.*’
Unlike requirements for onshore facilities, the Coast Guard does not appear to
requiregenerally applicableexclusion zonesfor offshorefacilities, but reliesinstead

15 For arecent LNG siting application, MARAD performed financial analysis and USCG
evaluated environmental impacts; theagenciescooperated on all other aspectsof thereview.
(“First Offshore Terminal in U.S. isAbout to Secure Federal License.” Foster Natural Gas
Report. Bethesda, MD. November 20, 2003. p. 21.

118 The statute defines natural gasto include “liquefied natural gas.” 33 U.S.C. § 1502(14).

17 Sierra B. Weaver, Note, Local Management of Natural Resources. Should Local
Governments Be Able to Keep QOil Out?, 26 HARV. ENVTL. L. Rev. 231, 246 (2002).
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on case-by-case designation of safety zones.™'® Additional USCG regulationsinclude
agency oversight of emergency procedures, security, fire protection, and design and
construction standards (33 C.F.R. 88 127.109, 127.701-127.711, 127.601-127.617,
127.1101-127.1113, 149.205).

118 See 33 C.F.R. § 165, Regulated Navigation Areas and Limited Access Areas.



