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Liquefied NaturaL Gas: What is LNG? 
aNd What is ProPosed for CaLiforNia? 
The Uni ted States, inc lud ing Cal i forn ia, uses natura l gas to heat homes and of f ices, cook food, 

and, most of a l l , fue l power p lants generat ing e lect r ic i ty. Proposals are now under cons iderat ion 

that would br ing addi t iona l natura l gas suppl ies f rom the Rock ies to the West Coast , inc lud ing 

Cal i forn ia, by 2010. In addi t ion, numerous energy companies are exp lor ing new natura l gas 

sources overseas, most notab ly l iquef ied natura l gas (LNG), and some would even l ike to de l iver 

LNG just of fshore of Southern Cal i forn ia. 

The federa l Energy In format ion Admin is t ra t ion est imates the g loba l demand for natura l gas wi l l 

near ly double over the next two decades. One study shows that the g loba l pro l i fe rat ion of LNG 

l iquefact ion (expor t ) and regas i f icat ion ( impor t ) termina ls has made LNG a g loba l commodi ty, 

much l ike o i l is today. 

Current ly, there are 15 producers of LNG wor ldwide: A lger ia , Aust ra l ia , Brunei , Egypt , Equator ia l 

Guinea, Indones ia, L ibya, Malays ia, N iger ia , Norway, Oman, Qatar, Tr in idad and Tobago, Uni ted 

Arab Emirates, and the Uni ted States. And there are now 60 LNG receiv ing termina ls across the 

g lobe, wi th p lans to bu i ld many more, inc lud ing some in Cal i forn ia, which cur rent ly has no LNG 

import or expor t fac i l i t ies. 

Transport ing and 
Stor ing Liquef ied 
Natural Gas 

Natura l gas is produced at o i l 

and gas dr i l l ing and product ion 

s i tes and then is p iped to 

a storage and process ing 

fac i l i ty. The natura l gas is 

cooled to minus 259 degrees 

Fahrenhei t , a t which point i t 

becomes l iquef ied. LNG can 

then be stored as a l iqu id 

in wel l - insu lated tanks at 

a tmospher ic pressure or 

an LNG Tanker Pulls into Port 
This specially designed double-hulled liquefied natural gas (LNG) carrier docks at a port linked to the 
liquefaction plant in the background. 



    

             

            

            

            

            

   

           

          

            

               

            

            

 

      
                         

     

    

        

    

     

     

      

       

     

       

       

        

       

 

     

      

        

       

      

    

 

What Is Liquef ied Natural Gas? 

Liquef ied natural gas (LNG) is a natural gas, pr imari ly methane, a fossi l fuel . LNG, 

when regasi f ied, is essent ia l ly l ike the natural gas used in homes and industr ies 

and i ts cost is now competi t ive with convent ional suppl ies of natural gas. When 

natural gas is refr igerated i t turns into a clear, color less, odor less l iquid cal led 

LNG and cannot ignite unless i t ’s changed back into a gaseous form and 

encounters an ignit ion source. 

Within North America, natural gas in i ts gaseous form is economical ly t ransported 

via underground pipel ines. Yet natural gas developed on other cont inents or 

is lands cannot be transported in i ts gaseous form to North America because i t 

is too cost ly, g iven the relat ively smal l volume that can be stored on a ship. As 

a l iquid, however, natural gas occupies 1/600th of i ts gaseous volume, so the 

process of l iquefying natural gas al lows i t to be transported around the world 

more eff ic ient ly. 

loaded onto specia l ly des igned ocean-going p ipe l ines, or the tankers can be docked at 

LNG car r ie rs, which are up to 1,000 feet long a fac i l i ty ad jacent to an onshore storage and 

and are double-hu l led and wel l - insu lated, regas i f icat ion center. 

though not re f r igerated. LNG sh ips typ ica l ly 
At the onshore storage and regas i f icat ion 

car r y 35 mi l l ion ga l lons of LNG. 
fac i l i t ies, LNG genera l ly is s tored in l iqu id 

LNG can be t ranspor ted to shore fac i l i t ies form. When the LNG is needed, i t is warmed 

in two ways: the tankers can be moored unt i l i t tu rns back in to a gaseous form 

of f a coast l ine (somet imes severa l mi les and then i t is d is t r ibuted through p ipe l ine 

of fshore) and the LNG is regas i f ied and then d is t r ibut ion systems des igned to car r y 

the natura l gas is t ransfer red to shore v ia natura l gas. 

Loading LNG onto an ocean-Going LNG Tanker 
Natural gas is refrigerated at liquefaction plants to minus 259 degrees Fahrenheit, which turns the gas into a clear liquid that can be transported via pipes 
for temporary storage onboard LNG carriers. 
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Proposed Projects for Cal i fornia 

Whi le there are no l iquef ied natura l gas 

fac i l i t ies in Cal i forn ia at present , three 

of fshore LNG receiv ing ( impor t ) termina ls are 

be ing proposed for the state; two are now 

under cons iderat ion and another company 

expects to f i le an appl icat ion soon: 

> clearwater Port 

> Proposed location: 12.6 miles offshore 

of Oxnard. 

> Status: An application was filed with the 

> U.S. Coast Guard/MARAD and the California 

State Lands Commission on June 30, 2006. 

> oceanWay secure energy 

Proposed location: 27 miles offshore of 

Los Angeles. 

> Status: An application was filed with the 

> City of Los Angeles and the U.S. Coast 

> Guard/MARAD on August 18, 2006. 

> 

> 

Port esperanza 

Proposed location: 15 miles seaward of the 

Port of Long Beach. 

Status: Esperanza Energy, LLC, announced 

in March 2007 that it will fi le an application 

in late 2008. 

Other West Coast LNG Projects 

One LNG fac i l i ty, Energ ía Costa Azú l , was 

completed in Ba ja Cal i forn ia, Mex ico, in Apr i l 

2008; the dock ing fac i l i ty is expected to 

provide natural gas primari ly to Mexico, fol lowed 

by Cal i forn ia and other western states, by 

ear ly 2009. S ix addi t iona l LNG pro jects have 

been proposed for other West Coast locations 

within Canada and Oregon. 

The Permitt ing Process 

Whi le numerous state and federa l agencies FERC to decide on LNG import fac i l i t ies. For 

wi l l be invo lved in the permi t t ing process for of fshore LNG fac i l i t ies (which inc ludes the 

any new LNG fac i l i t ies, 

there are few lead 

agencies. 

For onshore LNG 

pro jects, the Federa l 

Energy Regulatory 

Commiss ion (FERC) 

had asser ted i tse l f 

as the lead agency 

(FERC regulates natura l 

gas t ransmiss ion and 

mainta ins i t has the 

f ina l author i ty over 

LNG termina ls as wel l ) . 

The state of Cal i forn ia 

had contested FERC’s 

author i ty in federa l cour t 

but the federa l Energy 

Pol icy Act of 2005 gave 

exc lus ive author i ty to 

an LNG crewman conducts safety checks 
The odorless liquefied natural gas is unloaded from an LNG carrier during a nighttime operation, while 
a safety worker checks on the progress of the routine procedure. 
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Import ing LNG Into the United States: How It Al l Began 

> in the late 1960s, natural gas product ion in the United States exper ienced a 

decl ine due to federal pr ice controls on interstate gas transact ions. This 

prompted some energy companies to explore import ing LNG from overseas 

as an al ternat ive source of natural gas. 

> The first LNG receiving facility in the United states was bui l t in 1969 in Boston Harbor. 

Two addit ional marine import and regasi f icat ion faci l i t ies went into service 

in the 1970s at Elba Is land in Georgia and at Cove Point near Lusby, 

Maryland. Together these three faci l i t ies purchased LNG from Alger ia’s 

nat ional oi l and gas company. 

> in 1978 the federal government l i f ted pr ice controls on al l domest ic natural gas 

discovered after 1977. As a result , addit ional natural gas f lowed into the 

interstate market, which dramatical ly decreased LNG imports to the United 

States. LNG imports have rebounded in the last 13 years, f rom a low of 

18 bi l l ion cubic feet in 1995 to about 540 bi l l ion cubic feet in 2003, which 

is approximately 2 percent of the United States’ natural gas consumption. 

The Cal i fornia Connection 

>	 california has no LNG facilities. In 1977 the Legis lature passed the LNG Terminal 

Act ( repealed in 1987), which required the Cal i fornia Coastal Commission 

to ident i fy and rank possible LNG sites and provide the information to the 

Publ ic Ut i l i t ies Commission. 

>	 in 2002 an LNG facility was proposed for Mare Is land, a former naval shipyard 

in San Francisco Bay. Considerable ci t izen opposit ion prompted the 

withdrawal of th is project. 

>	 in 2004 the cabrillo Deepwater Port LNG facility 

was proposed off the coast of Mal ibu. 

The faci l i ty was denied in a letter 

f rom the Governor and other state 

agencies. 

>	 also in 2004 a Long Beach onshore LNG facility 

was proposed, however, the Cal i fornia 

Supreme Court upheld the City of 

Long Beach’s decis ion not to review 

this project. 

>	 Today, three LNG facilities are being 

proposed for Cal i fornia (see 

the preceding page). 

california Produces 13.5 Percent of the Natural Gas 
it currently consumes 
Natural gas is used to heat homes and businesses, cook 
food, and fuel power plants generating electricity. Most of 
the natural gas consumed by California is imported from 
other states and Canada. 
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three proposed pro jects for Cal i forn ia ) , the 

U.S. Coast Guard, the U.S. Depar tment 

of Transpor tat ion ’s Mar i t ime Admin is t ra t ion 

(MARAD), and, in some cases, the Cal i forn ia 

State Lands Commiss ion, oversee the 

permi t t ing process. 

In both cases, a jo in t s tate and federa l 

Env i ronmenta l Impact Statement (E IS)/ 

Env i ronmenta l Impact Repor t (E IR) is 

submit ted under the Nat iona l Env i ronmenta l 

Po l icy Act (NEPA) and the Cal i forn ia 

Env i ronmenta l Qual i ty Act (CEQA). 

Safety Issues 

LNG in i ts l iqu id form cannot ign i te. However, 

i f re leased in to the a i r or water, i t warms 

rap id ly, then vapor izes and turns in to a 

gaseous vapor c loud that can be f lammable. 

Th is vapor c loud is l ighter than a i r, so i t r ises 

and can t rave l downwind. I t w i l l d iss ipate 

un less i t encounters an ign i t ion source when 

the vapor c loud is between approx imate ly 

5 to 15 percent of the sur rounding a i r. 

Because of the poss ib i l i ty o f f lammable 

vapor c louds, there are safety concerns 

associated wi th LNG l iquefact ion, t ranspor t , 

and regas i f icat ion processes. Accidenta l 

or in tent iona l re leases of LNG can have 

d isast rous consequences. The re lease of 

rad iant heat energy can occur under two 

c i rcumstances: 

(1 ) i f LNG is sp i l led, i t produces a vapor 

c loud above the pool o f LNG, which, when 

the cor rect percentage of a i r and gas is 

combined and ign i ted (known as a pool f i re ) , 

produces t remendous rad iant heat energy; 

(2 ) i f a vapor c loud t rave ls downwind and is 

ign i ted, i t w i l l a lso re lease a great amount of 

rad iant heat energy. 

Del iberate sabotage of an LNG tanker or LNG 

storage termina l is a poss ib i l i ty. In fact , a f ter 

the September 11, 2001, Wor ld Trade Center 

at tack, Boston Harbor was c losed to LNG 

tanker t ra f f ic as a safety precaut ion. 

S ince the increased demand for natura l 

gas in the U.S. could s ign i f icant ly increase 

the number and f requency of mar ine LNG 

imports, many LNG import termina ls around 

the wor ld are be ing des igned to handle 

la rger capaci ty LNG car r ie rs. As a resu l t , the 

U.S. Depar tment of Energy (DOE) requested 

Sandia Nat iona l Laborator ies to assess 

the potent ia l hazards and consequences 

of a s ign i f icant LNG spi l l f rom these larger 

car r ie rs. Sandia ’s repor t , re leased in May 

2008, concluded that the la rger LNG tankers 

have a greater potent ia l for acc identa l or 

in tent iona l sp i l ls . 

Th is DOE-sponsored repor t a lso notes that 

p lanned of fshore fac i l i t ies, such as the 

three cur rent ly proposed for Cal i forn ia, are 

suf f ic ient ly far enough f rom the shore that 

potent ia l casua l t ies at the fac i l i t ies would 

un l ike ly d i rect ly a f fect anyone on shore. 

Unloading LNG from a Double-hulled LNG Tanker 
Liquefied natural gas (LNG) tankers typically measure up to 1,000 feet 
in length and carry about 35 million gallons of LNG. 
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H is tor ica l ly there have been re la t ive ly few 

LNG accidents, though a few are notab le: 

>	 in 1944 in cleveland, ohio, an LNG tank fa i led, 

sp i l l ing i ts contents onto the st reet 

and in to the storm-sewer system. An 

explos ion and f i re wi th in the storm-sewer 

system k i l led 128 people. 

>	 in 1979 in Lusby, Maryland, at the Cove Point 

LNG fac i l i ty, LNG leaked through an 

e lect r ica l -prevent ion sea l on an LNG 

pump. The LNG vapor ized, passed 

through 200 feet of e lect r ica l condui t , 

and entered a substat ion bu i ld ing. Normal 

arc ing of a c i rcu i t breaker ign i ted the 

gas-a i r mix ture, k i l l ing one operator and 

ser ious ly in jur ing a second, and i t caused 

extens ive damage to the st ructure. 

>	 in January 2004 in algeria, a steam boi le r that 

was par t o f an LNG product ion p lant 

exp loded, t r igger ing a second, even 

larger, vapor-c loud explos ion and f i re 

that took many hours to ext ingu ish; 27 

people were k i l led, 56 were in jured, and 

a por t ion of the LNG plant was dest royed. 

Will LNG carriers someday Pull into an LNG Terminal in california? 
California currently has no LNG facilities, though three LNG import projects have been proposed for the state several miles 
offshore of Los Angeles, Oxnard, and the Port of Long Beach. 

The Required Infrastructure 

I f const ruct ion were to proceed on an LNG 

fac i l i ty in Cal i forn ia, severa l types of 

s t ructures would need to be bu i l t : 

>	 The first would be offloading facilities: ei ther 

onshore fac i l i t ies wi th shore-s ide p iers 

and of f loading equipment, or o f fshore 

fac i l i t ies wi th of f loading equipment, which 

can inc lude moor ings, is lands, p la t forms, 

and associated p ipe l ines. 

>	 once an LNG tanker arrives at i ts dest inat ion, i ts 

LNG cargo is typ ica l ly regas i f ied ( re turned 

to i ts vaporous state) a t the termina l or 

an ad jacent fac i l i ty, and the resu l t ing 

natura l gas is then p iped in to the ex is t ing 

in t rastate natura l -gas d is t r ibut ion system. 

> Regasification can occur immediately or the 

l iquef ied natura l gas can be stored at 

the termina l for regas i f icat ion at a la ter 

t ime. At most onshore termina ls, the LNG 

is t ransfer red to insu lated storage tanks 

des igned to speci f ica l ly ho ld LNG. These 

storage tanks can be either above or below 

ground and are bu i l t to keep the l iqu id at 

a low temperature 

to min imize 

evaporat ion. 

When natura l gas 

is needed, the LNG 

is warmed (us ing 

a regas i f icat ion 

process invo lv ing 

heat exchangers) 

unt i l i t conver ts 

back to i ts 

gaseous state. 

>	 Natural gas 

p ipel ines may 

need to be 

bu i l t to connect 

regas i f icat ion 

fac i l i t ies to the 

ex is t ing in t rastate 

natura l -gas 
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dist r ibut ion system. The locat ion of an 

onshore LNG termina l typ ica l ly d ictates 

the number and types of l inear fac i l i t ies 

(such as gas and water l ines, e lect r ic 

t ransmiss ion l ines, and roads) that would 

be needed. 

The three cur rent proposals for Cal i forn ia-

based LNG receiv ing termina ls are a l l for 

o f fshore fac i l i t ies. 

The cost to bu i ld an LNG receiv ing termina l is 

approx imate ly $1 b i l l ion and const ruct ion can 

take many years. For instance, the Energ ía 

Costa Azú l pro ject in Ba ja Cal i forn ia rece ived 

i ts env i ronmenta l permi t f rom the Mexican 

government in Apr i l 2003 and const ruct ion 

was completed f ive years la ter. 

LNG in the Future 

The U.S. Energy In format ion Agency (E IA) 

says the domest ic product ion of natura l 

gas may increase s ign i f icant ly due to the 

d iscovery of new natura l -gas sha le f ie lds. 

These d iscover ies are expected to reduce 

the need for LNG imports to the U.S. for 

a t least the next couple of 

years, yet the E IA says the 

U.S. st i l l needs to cons ider 

deve lop ing addi t iona l 

suppl ies of natura l gas for 

the future. 

Wor ldwide demands for 

natura l gas are expected to 

increase dramat ica l ly in the 

years ahead and cur rent ly 

some count r ies overseas, 

inc lud ing many in As ia and 

Europe, are wi l l ing to pay a 

much h igher pr ice for LNG, 

which means a l ready t ight 

suppl ies are be ing d iver ted 

f rom the U.S. to those who 

are wi l l ing to pay premium 

rates. Fur thermore, expor t 

suppl ies f rom ex is t ing 

l iquefact ion fac i l i t ies have 

Demands for Natural Gas continue to Grow in california—and Worldwide 
Now that China, India, and other largely populated countries have entered the 
global LNG market, the pressure to discover additional natural-gas reserves has 
increased, prompting international territorial disputes over hydrocarbon-rich land 
and maritime regions. The United States and Canada, for example, are disputing 
rights over the Beaufort Sea, an outlying sea of the Arctic Ocean. 

an LNG carrier Navigates Tokyo Bay 
Sixty LNG import (or regasification) terminals are spread across 18 countries, including the United States.
 
In contrast, only 26 LNG export (or liquefaction) terminals are located in 15 countries, which also includes 

the United States. Worldwide, numerous LNG export and import terminals are now either under construction 

or have been proposed as viable projects, including the proposed terminals offshore of Southern California.
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been l imi ted due to repa i r and maintenance 

issues, and r is ing const ruct ion costs have 

p lagued the progress of new LNG l iquefact ion 

(expor t ) pro jects around the wor ld, fur ther 

l imi t ing LNG ava i lab i l i ty. 

Cal i forn ia cur rent ly impor ts 86.5 percent of 

i ts natura l gas supply and the state ’s demand 

for natura l gas—with LNG potent ia l l y be ing a 

v iab le long-term opt ion—is growing. Whether 

a permi t wi l l be granted to bu i ld any of the 

LNG receiv ing termina ls now proposed for 

Cal i forn ia is not yet known, but the debate 

over the potent ia l const ruct ion of such 

LNG fac i l i t ies in th is s tate cont inues. In the 

meanwhi le, Cal i forn ia—and, indeed, the rest 

of the wor ld—also cont inues i ts miss ion to 

seek new ways to address energy shor tage 

concerns for the years to come. 

Written by Kip Wiley. The California Senate Office of Research is a nonpartisan office 

charged with serving the research needs of the California State Senate and assisting 

Senate members and committees with the development of effective public policy. It was 

established by the Senate Rules Committee in 1969. For more information and copies 

of this report, please visit www.sen.ca.gov/sor or call (916) 651-1500. 

Sources: The California Energy Commission; Center for Liquefied Natural Gas; 

Clearwater Port; U.S. Energy Information Administration (EIA), Official Energy Statistics 

From the U.S. Government; The Federal Energy Regulatory Commission (FERC); 

OceanWay Secure Energy. 
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