
Village of Bensenville 
Village Board Room 

12 South Center Street 
Bensenville, Illinois 60106 

Counties of DuPage and Cook 

MINUTES OF THE COMMUNITY & ECONOMIC DEVELOPMENT 
COMMITTEE MEETING 

August 13, 2013 

CALL TO ORDER: Chairman Jarecki called the meeting to order at 7:05 p.m. 

PRESENT: 

Approval of 
Minutes: 

Motion: 

Motion: 

Upon roll call by Deputy Village Clerk, Corey Williamsen, the 
following Board Members were present: 

Chairman Jarecki, Bartlett, Janowiak, Ridder Wesseler 

Absent: President Solo, O'Connell 

A quorum was present. 

Village Clerk, lisa Rivera-Trujillo was also in attendance. 

Staff Present: Village Attorney, Pat Bond, Caracci, Cassady, 
DiSanto, F. Kosman, V. Kosman, Rysavy, Sloth, Viger, Williamsen 

The June 11, 2013 Community & Economic Development 
Committee minutes were presented. 

Trustee Ridder made a motion to approve the minutes as 
presented. Trustee Bartlett seconded the motion. 

All were in favor. Motion carried. 

The June 18, 2013 Community & Economic Development 
Committee minutes were presented. 

Trustee Wesseler made a motion to approve the minutes as 
presented. Trustee Bartlett seconded the motion. 

All were in favor. Motion carried. 
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202 W. Irving 
Park Road: 

Motion: 

Roll Call: 

211 W. Beeline 
Unit 1: 

Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance for a variance to reduce 
the required parking from 24 to 0 for the property located at 202 W. 
Irving Park Road (P&J Discount Cigarette Center Building), 
resulting from the lOOT acquision from Irving Park and York Road 
grade separation project. 

Mr. Viger reviewed the results of the May 13, 2013 Community 
Development Commission meeting and indicated the Community 
Development unanimously recommended approval of the request. 
Mr. Viger stated Staff recommends approval of the request. 

There were no questions from the Committee. 

Trustee Ridder made a motion to approve this item for placement 
on a future Village Board Meeting Agenda for action as presented. 
Trustee Bartlett seconded the motion. 

Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler 

Nays: None 

All were in favor. Motion carried. 

Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance requesting a conditional 
use permit to allow motor vehicle repair (major and minor) at the 1-2 
light industrial district property located at 211 W. Beeline Drive, Unit 
1 (Matejka Auto Service). 

Mr. Viger reviewed the results of the June 24, 2013 Community 
Development Commission meeting and indicated the Community 
Development unanimously recommended approval of the request. 
Mr. Viger stated Staff recommends approval of the request. 

Trustee Bartlett asked if truck traffic in the area would increase if 
the request was granted. Mr. Viger stated one of the requirements 
for the request is that work be performed on vehicles that weigh 
8,000 or less, this would assist in the truck traffic in the area. 
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Motion: 

Roll Call: 

Trustee Bartlett made a motion to approve this item for placement 
on a future Village Board Meeting Agenda for action as presented. 
Trustee Ridder seconded the motion. 

Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler 

Nays: None 

All were in favor. Motion carried. 

200 S. Church Rd: Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance requesting a conditional 
use permit to erect an electronic message center sign at the 
Bensenville Library, located at 200 S. Church Road in a RS-5 high 
density single family residential district. 

Mr. Viger reviewed the results of the June 24, 2013 Community 
Development Commission meeting and indicated the Community 
Development recommended denial of the request with a 3-3 vote. 
Mr. Viger stated Staff recommends approval of the request. 

Village Attorney, Pat Bond, reviewed the rules and regulations for 
approving or denying the request based off the Community 
Development Commission recommendation and vote. 

Trustee Bartlett asked when the sign would go dark. Mr. Viger 
stated Staff is recommending the sign go dark when the Library is 
closed. 

Jill Rodriguez, Director of the Bensenville Library, addressed the 
Committee in regards to the Library's request for the EMC sign. Ms. 
Rodriguez submitted a statement to the Committee. The document 
has been attached to the minutes as "Exhibit A". Ms. Rodriguez 
also submitted an email from the Niles Library to the Committee. 
The document has been attached to the minutes as "Exhibit B". 

Susan Diamond, Vice President of the Library Board, addressed 
the Committee with her support of the request. 
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Motion: 

Roll Call: 

Text Amendment 
(Signs): 

Motion: 

Valarie Karr of 223 South Church Road addressed the Committee 
sharing concerns of the neighborhood in regards to the proposed 
EMC sign. Ms. Karr submitted a petition against the EMC sign to 
the Committee. The petition has been attached to the minutes as 
"Exhibit C". 

Allen Devitt of 16W603 Third Avenue addressed the Committee 
sharing his support of the proposed EMC sign. 

John Wassinger of 255 Church Road addressed the Committee 
sharing his support of the proposed EMC Sign. 

Trustee Wesseler made a motion to approve this item for 
placement on a future Village Board Meeting Agenda for action as 
presented. Trustee Ridder seconded the motion. 

Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder 

Nays: Wesseler 

Motion carried. 

Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance for a text amendment to 
sign regulations, dealing with both freestanding and wall signs, for 
Section 10-3 (monument sign) and Section 10-18 (sign regulations) 
of the Bensenville Village Code. 

Mr. Viger reviewed the results of the June 24, 2013 Community 
Development Commission meeting and indicated the Community 
Development unanimously recommended approval of the request. 
Mr. Viger stated Staff recommends approval of the request. 

There were no questions from the Committee. 

Trustee Janowiak made a motion to approve this item for 
placement on a future Village Board Meeting Agenda for action as 
presented. Trustee Ridder seconded the motion. 
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Roll Call: 

600 W. Devon: 

Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler 

Nays: None 

All were in favor. Motion carried. 

Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance for a conditional use 
permit and several variances related to a request from Blu Fuel to 
construct a diesel and liquefied natural gas (LNG) fleet fueling 
facility at 600 W. Devon Avenue in the 1-2 light industrial district. 

Mr. Viger reviewed the results of the July 8, 2013 Community 
Development Commission meeting and indicated the Community 
Development recommended approval of the request with a 6-1 
vote. Mr. Viger stated Staff recommends approval of the request. 

Thomas R. Burney of Schain, Burney, Banks & Kenny ltd presented 
to the Committee an overview of Blu Fuel's presentation. Mr. 
Burney submitted a copy of the presentation to the Committee. The 
presentation has been attached to the minutes as "Exhibit D". Mr. 
Burney indicated there was a minor change to the proposed site 
plan. Mr. Burney stated the proposed three structures on the 
property had moved from the east side of the property to the west 
side. 

Jeff Middlebrook of Blu Fuel addressed the Committee regarding 
the operations and type of material used at Blu Fuel. 

Christopher M. Lavoie of C.M. Lavioe & Associates, Inc. reviewed 
the proposed plan with the Committee. 

Trustee Wesseler raised concern with traffic along Devon Avenue 
and the fact that trucks will be allowed to exit the property and 
travel west on Devon Avenue. 

Jason Evans of Blu Fuel reviewed the process of the proposed 
operation with the Committee. 

Trustee Bartlett shared his concerns regarding the traffic 
congestion at Ellis Street and Devon Avenue. 
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Motion: 

Roll Call: 

Paul F. Conarty of 1400 Fechner Circle, North Aurora presented a 
packet to the Committee addressing a number of issued created by 
the proposed requests. Mr. Conarty asked the Committee to review 
the information provided. The packet has been attached to the 
minutes as "Exhibit E". 

Robert Treck, Chairman of Bell Fuels addressed the Committee 
with his concerns about the proposed site. Mr. Treck shared his 
objections with the Committee. 

George Sweeny, President of Bell Fuels, addressed the Committee 
regarding Bell Fuels request to install a stoplight at Ellis Street and 
Devon Avenue. Mr. Sweeny stated Bell Fuels offered to pay for the 
instillation however; Cook County does not have plans to install a 
stoplight. 

Trustee Wesseler made a motion to approve this item for 
placement on a future Village Board Meeting Agenda for action as 
presented. Trustee Janowiak seconded the motion. 

Ayes: Chairman Jarecki, Janowiak, Ridder 

Nays: Bartlett, Wesseler 

Motion carried. 

618 W. Green St: Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance for variance to allow a 
fence in the required corner side yard for the single family property 
located at 618 W. Irving Park Road. 

Motion: 

Mr. Viger reviewed the results of the July 8, 2013 Community 
Development Commission meeting and indicated the Community 
Development unanimously recommended approval of the request. 
Mr. Viger stated Staff recommends approval of the request. 

There were no questions from the Committee. 

Trustee Ridder made a motion to approve this item for placement 
on a future Village Board Meeting Agenda for action as presented. 
Trustee Bartlett seconded the motion. 
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Roll Call: Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler 

Nays: None 

All were in favor. Motion carried. 

Text Amendment 
Open Web Wood: Director of Community and Economic Development, Scott Viger, 

presented to the Committee an ordinance for a text amendment to 
allow open web wood trusses for nonresidential uses under certain 
circumstances. 

Motion: 

Roll Call: 

Text Amendment 

There were no questions from the Committee. 

Trustee Bartlett made a motion to approve this item for placement 
on a future Village Board Meeting Agenda for action as presented. 
Trustee Janowiak seconded the motion. 

Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler 

Nays: None 

All were in favor. Motion carried. 

Massage Therapy: Director of Community and Economic Development, Scott Viger, 
presented to the Committee an ordinance for Text Amendments to 
alter Section 10-3 (Administration and Enforcement Definitions) of 
the Village Code for Massage Therapy Salons and Section 1 0-7 
(Commercial District) for Medical, Dental and Optometry Offices. 

Mr. Viger reviewed the results of the July 22, 2013 Community 
Development Commission meeting and indicated the Community 
Development unanimously recommended approval of the request. 
Mr. Viger stated Staff recommends approval of the request. 

Susan Le of 1201 W. Irving Park Road addressed the Committee 
with the current operation at the shop she manages. Ms. Le also 
stated her support for the proposed text amendment. 

There were no questions from the Committee. 
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Motion: 

Roll Call: 

Trustee Ridder made a motion to approve this item for placement 
on a future Village Board Meeting Agenda for action as presented. 
Trustee Bartlett seconded the motion. 

Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler 

Nays: None 

All were in favor. Motion carried. 

AS SUBMITTED: Trustee Ridder asked for a discussion and update at a future 
Committee meeting regarding foreclosures and tall grass in 
Bensenville. 

INFORMATIONAL 
ITEMS: There were no informational items. 

ADJOURNMENT: Trustee Bartlett made a motion to adjourn the meeting. Chairman 
Jarecki seconded the motion. 

All were in favor. Motion carried. 

Chairman Jarecki adjourned the meeting at 9:34 p.m. 

Corey Williamsen 
Deputy Village Clerk 
PASSED AND APPROVED by the President and Board of Trustees of the Village of Bensenville this 2oth day August, 2013 
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Bensenville Community 

Public Library 

TO: The Village Board I Community and Economic Development Committee 

FROM: Jill Rodriguez, Library Director 

RE: Conditional Use Permit- EMC 

EXHIBIT A 
(5 PAGES) 

Thank you for hearing our request for a Conditional Use Permit to allow an 
electronic message sign on the Library property. As a matter of process, we: 

• submitted the appropriate paperwork and met all of the requirements of the CDC 
and Village code; received a positive report from the Village Staff 

• distributed a letter to the neighbors and spoke personally with as many as 
possible prior to the public hearing 

• attended the public hearing on June 27 to present the information to the CDC 
• subsequent to the concern by some neighbors, we posted a display in the 

Library and requested input from Library users 
• met with the sign manufacturer to follow up on some technical issues and were 

assured that all of our requests regarding timers, dimmers and lighting levels 
were answered to our satisfaction. 

At this time we would like to submit copies of items for your further review, 
attached, including: 

• a picture of the new sign superimposed over the present sign. As you can see, 
the sign was designed to blend with the aesthetics of the Library grounds and 
building 

• our statement of purpose for the sign project including information on the 
specific design of the sign we have selected 

• a copy of the letter distributed to the Church Road neighbors 
• a summary of comments from other libraries with electronic signs and a 

summary of public comments from the display 

Our Consultant, Ken Kogut of Kogut & Associates is here with us as well to 
respond to any technical questions. 



The proposed sign is smaller than the existing sign 
and blends with the library's fieldstone facade.lt is 

set further back from the property line as well. 

The top portion, black with white back lit letters, omits 
very low light levels. 

The message center portion has multi-color options 
as well as dimming capabilities, and full 

timer/scheduling options. 

The street number, 200, will be affixed to the edge 
facing Church Road 



Our Mission Statement 
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Bensenville Community 

Public Library 

We believe that learning is lifelong and that all people deserve opportunities to pursue 
learning. Our purpose is to serve the informational, educational, cultural and 
recreational needs of all the district's residents, and we endeavor to support a 
community of readers. To enhance our purpose, we strive to be a dynamic, vital force 
in the development of the community, to extend services to users and non-users 
through both traditional and progressive methods, and to maintain a warm, friendly and 
people oriented atmosphere. 

The purpose of the electronic message sign 

• To promote the programs, services, and resources your Library offers 
to meet the needs of people of all ages in our community to enrich 
their lives 

• To help us achieve strategic goals developed in 2011 to upgrade the 
building and grounds for safety and aesthetic purposes, with a 
commitment to being fiscally responsible 

• To further the goals of your Library's Marketing Plan by using every 
possible medium to increase use of your Library and its resources 

The elements of the Sign 

• Sign is low to the ground; message center part stands at about 3 feet 

• The top is white letters on black, meaning very little light is emitted 
from the top of the sign 

• Stone base to blend with your Library's building and grounds 

• Faces North and South, not at homes on Church Road 

• Enhanced graphics package offers muted colors- not all red 

• Dimmer allows us to control brightness 

• Time Clock will turn the sign off at night 

• Continue to be a "good neighbor" by responding to other concerns 
THANK YOU 
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Bensenville Community 

Public Lt'brary 

Follow up Notes on the library's Electronic Message Sign 

Public Comment 
Comments in the Comment Box placed in the Library: 

9 people commented that they liked the new sign concept (one asked that we 
also keep the old one) 
2 said they preferred the current sign 
No one commented at all on potential danger 

Surveys 
The Director surveyed other libraries to determine if they had digital signs and if so had 
they experienced any negative feedback. 

Safety Issues 

4 responded that they had signs and only 1 said people had complained 
until they turned the brightness down and slowed the message 
frequencies. 

Fenton has had no complaints about their sign 

One Library Director whose Library has an electronic sign also lives on the 
corner of Church and Memorial and is very supportive of the Bensenville 
Library having an electronic sign. 

Comments were made that the digital signs cause accidents. We have done 
significant research, including citing some delineated in an article in the Chicago 
Tribune that is inconclusive, and found that there are arguments on both sides, 
depending on who conducts the research, whether the sign is on premises or on a 
major roadway, etc. 

The Village Board has done their own analysis in preparation for allowing 
Conditional Use Permits for digital messaging signs and have determined that under 
certain conditions they require, safety is not an issue. 

The safety issue is important to the Library as evidenced by our concern for the 
kids' safety after school (having a staff member outside every afternoon), by our 
constantly working with the school district on this issue. Perhaps the neighbors and the 
Library could work together to approach D2 and/or Police Department about changing 
speed limit, adding a crossing guard, etc. 

Also, we have made every effort to accommodate neighbor's concerns about 
turning the sign to static at night, adding notes like "please drive safely" during 
the school rush, dimming the colors, etc. 



Hi Neighbor 
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Public Library 

As you might have seen, the Village of Bensenville is holding a public 
hearing on a conditional use permit the Library has applied for to install a 
digital message sign in the front of the property on Church Road. 

We are very excited about the opportunity to use this media as not only 
a directional marker for those people who have not been aware of the location 
of their Library, but also as a way to promote the many activities, programs 
and services the Library offers to the community. 

In keeping with our commitment to the community to maintain a rustic, 
natural building that compliments the wooded property, we have designed the 
sign to blend with the building materials and style. Please see the drawing 
attached and note that the sign has a stone base, is low to the ground (only 6 
feet high), that it will face north and south (not directly into the homes across 
the street) and that we will be using enhanced graphics to allow us to mute 
colors and designs. There will be NO flashing lights and we will have the sign 
timed so that we can turn it on and off at appropriate hours. 

I hope that you will welcome the sign as an enhancement to the Library 
as we strive to be a "destination" for residents to come and "read. think. 
dream. create" as our logo says. 

If you have any questions at all, please contact me at the Library, 630-
766-4642, jrodriguez@benlib.org or on my cell phone 630-750-5432. 

Thanks for your support! 

Jill Rodriguez 

200 S. Church Road. Bensem·ille, JL 60106 · Phone: (630) 766-4642 · Fax: (630) 766·0788 · www.benllb.org 
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Print 1 Close Window 

Subject: Your new sign 

From: Linda Weiss <lweiss@nileslibrary.org> 

Date: Tue, Aug 13, 2013 12:31 pm 

To: 'Jill Rodriguez' <jrodriguez@benlib.org> 

Attach: image001.png 

Hi, Jill, 

EXHIBIT B 
(l PAGE) 

I just want to let you know how happy I am to know that you are planning on a digital sign in front of the 
Library! The Bensenville Library is always so cutting edge and I have often wondered when you would take 
this step. Of course, I drive by the Library every day as I go to and from work, and as a neighbor and resident 1 
should know what's going on at the Library. However, having a visible reminder each day will be great. And I 
love the design. It's so appropriate for the location. 

As you know, the digital sign that I have at my Library is on a busy corner and much taller, but it fits our 
location. When we survey the community and ask how they heard about a program or event, the majority of 
responses are "the sign on the corner". And we have found many ways to use it for the community. Niles had 
quite a bit of flooding this year and we were able to communicate some important information. Last week we 

put up a message to remind the parents of 61
h graders to check their reading lists! This met with some really 

positive feed back. 

So congratulations on your vision for the Library and your very tasteful design! 

Linda 

Linda Weiss 
Library Director 
Niles Public Library District 
6960 Oakton Street 
Niles, IL 60714 
847.663.6401 

"Change is the process by which the future invades our lives". Alvin Toffler 

P Please consider the environment before printing this e-mail. 

-Opinions expressed are personal and do not necessarily reflect the views of the Trustees or Staff of the Niles Public 

Library District. 

Copyright© 2003-2013. All rights reserved. 

8/13/2013 2:12PM 



EXHIBIT C 
(1 PAGE) 

We the undersigned residents of the Village of Bensenville are opposed to the 
Bensenville Community Library's proposed electronic message board/sign. 

We respectfully ask the Library Trustees to withdraw their approval request to 
the Village of Bensenville. 

We respectfully ask the Village Board ofTrustees to deny this request, if not 
withdrawn by the Bensenville Community Library. 

Address 





What is LNG 

LNG is natural gas in its liquid form. 

LNG Properties 

LNG is natural gas cooled to around -260QF. 

This shrinks the volume of the gas 600 times, 
making it easier to store, transport & utilize. 

Natural gas is the cleanest burning fossil fuel. 

LNG is odorless, colorless, non-corrosive and 
non-toxic. Therefore, LNG will not pollute land 
or water resources. 

2 





LNG liquefied Natural Gas Is .... 
Inexpensive 
LNG costs 33% less than diesel ($1.50 per diesel gallon equivalent savings), while delivering similar 
performance. In 2010 the USA spent $552 billion on oil and 61% of that was imported. A 33% savings 
could be an economic game changer for this country. 

Environmentally Friendly and Green 
Natural gas (LNG) is the cleanest burning fossil based fuel. A typical LNG truck will have 90% fewer Nox 
(nitrous oxide) and PM (particulate matter) emissions than a diesel truck, 100% fewer Sox (sulfur oxide) 
emissions, and 30% fewer GHG (green house gas) emissions. LNG burns cleaner resulting in less 
maintenance. Removing one diesel18 wheeler and replacing it with an LNG engine it is the carbon 
footprint reduction equivalent of removing 324 automobiles off the road. 

Safe Fuel 
LNG is lighter than air. In the event of a spill, LNG disperses quickly without pooling on the ground 
creating a fire hazard like petroleum based fuels. It also has a higher ignition temperature making it less 
flammable than gasoline or diesel. LNG is also non-toxic and non-corrosive and will not contaminate 
ground water 

Abundant Energy Security 
The USA natural gas reserves contain 3X the energy as the Saudi oil fields. Using 
America's vast abundance of domestic natural gas is our best answer for reducing 
foreign oil dependence while increasing energy and national security. 

4 
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facility is primarily an lNG fuel distri nt day cab 
ana does not cater to long haul, 

as a secondary fuel for the convenience 

u IS open 24 hours per day convenience of trucking ind 

adequate circulation and room for trucks to park for a brief period, 
not an overnight parking fad! 

• dispensed from traditional fueling 
diesel dispensers. 

from dispensers a 

• I fueling facility will have a full time "life-safety" person on 
on safety issues. 
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Deily Truck Traffic Generation Hourly Distribution Scenario 

Year 1 Year2 Year3 Distribution % 

5:00AM 4 10 18 6% 

6:00AM 4 21 
7:00AM 4 12 21 7% 

8:00AM 4 12 21 7~1:. 

9:00AM 4 10 18 6"' lo 

!O:OOAM 3 9 15 5% 

ll:OOAM 2 7 12 

Noon 2 7 4% 

1:00PM 3 9 15 5% 

2:00PM 3 9 
3,:1JO PM 4 10 18 6% 
4:00PM 4 12 21 7% 

5:00PM 5 14 2:4 8% 

overnight 14 40 68 23% 

60 173 297 100% 

Model Assumes: 

16 





ll 
3S\Ii>IJ\Id NS\IS 



-

~·--·-·T~""""""""""""~""""""""""""C""::":":~=:··~·-·-~·······-····-r-·"~"-~"·~--,r-·····~~-·r-·"""1 
o:h 'M 1 1! J 1llhl>'h'1"· JH 

<\iM<V·.v r.;;v,:-n 

NOU V.lS ONITflfH 
SVB W~n.l VN r\19 



z: 

0 
N 



Section 10-14-BA Allow a detached structure 39 feet 6 inches in height 

Section 10-18-12 A 2C Allow 64 square foot wall sign 

Section 10-18-12 A D(2) Allow wall sign 20 feet above finished grade 

Section 10-18-12 2B 3 Allow three (3) canopy signs 

Section 10-11-8-2E{1) Increase allowed curb 
cut/turning radii to 80 feet. 

Section 10-11-11 Allow 1 car parking space; 
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The Proposed Use Promotes the Public Welfare: 

• Subject Property in TIF # 13: Currently, the subject property produces negligible property 
taxes. Development of the Subject Property will result in increase in the property tax 
increment inuring to the public benefit, without burdening the school system. 

• Sales Tax Revenue Generator: The use will generate significant sales tax revenue to the Village; 
whereas, another industrial use permitted as a matter of right would will not generate sales tax 
for the Village. The fueling facility will generate sales to customers who would otherwise spend 
their trade dollars outside the Village. 

• Use in Harmony with Surroundings: The proposed use complements the industrial use 
established in the immediate area, along an established truck route. 

• Use is an "In Demand" Amenity: Local truck fleets are strongly in favor of an LNG opportunity 
in the immediate area and have been in contact with our sales & marketing team, as well as the 
local truck leasing companies, asking that a facility be opened. 

22 



The primary goal of the Redevelopment Plan is to provide the necessary mechanisms to 
re-establish the Bensenville North Industrial District RPA as a cohesive and vibrant mixed-
use area that provides a comprehensive range of industrial, commercial and retail 
uses. (p. 76) 

DUPAGE 

~h 
Bensenville will be one of the first communities 
in the Midwest with an LNG fueling facility, thus: 

~ 

I 

• Enhancing its reputation as both a leading industrial center in the Chicago 
Metropolitan Area; and 

• Putting the community in the forefront in promoting and being a 
home to green solutions 

23 
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EXIIIBIT E 
(78 PAGES) 

MEMORANDUM 

INTRODUCTION 

This Memorandum is submitted to the Village of Bensenville to address a number of issues 

created by Transfuels, Inc.'s proposal to construct an LNG "fleet fueler" at 600 W. Devon Ave. 

THE PARTIES 

The Subject Property is owned by Devon and Ellis LLC, a Gullo family limited liability 

company ("Gullo"). The proposed operator is Transfuels, a Utah company which is a minority 

member of a joint venture with ENN Group Co Ltd., one of China's largest privately held 

companies. 

THE PROPERTY 

The Subject Property is a vacant 3.14 acre parcel (Tr. p. 27) of land zoned I-2, (Light 

Industrial) located on the South side of Devon Ave. approximately 300 feet East of the 

intersection of Devon Ave. and Ellis Ave. At the present time the only access to the Subject 

Property is a fifteen foot wide alley located on the south side of the property. Transfuels 

proposes to construct an 80 foot wide full access driveway with a 131 foot turnaround on Devon 

Ave. This proposal requires a variance from the requirements of 10-11-8-2E(1) Transfuels also 

proposes a secondary right in/right driveway and a stub connection to the property to the West 

(these are addressed under "Traffic and Driveways" below). 

THE NEIGHBORHOOD 

The Subject Property is located in the heavily developed North Industrial Corridor of the 

Village. Virtually the entire area (both within Bensenville as well as to the North in Elk Grove 

Village across Devon) is developed with one story industrial buildings housing numerous small 

manufacturing and commercial businesses. 
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THE PROPOSED USE 

Transfuels proposes to develop the facility for the sale of compressed liquid natural gas 

("LNG") and a "limited amount" of diesel fuel to truck customers. The alleged target customers 

are "day trippers", not over the road truckers. (Tr. p.10, 14). There would be no sale of either 

type of fuel to automotive customers. 

According to Transfuels' own evidence there are only a limited number of LNG facilities in 

the United States (Transfuels has "approximately" twelve of these facilities Tr. p. 12) and none 

in the Midwest This is their first attempt to establish an LNG facility in Illinois (Tr. p.10), 

making Bensenville the guinea pig for this type of establishment Transfuels has no customer 

base for LNG (Tr. p. 16) and therefore, all of Transfuels' testimony regarding the market for 

LNG and the impact of the traffic it would draw is speculative. (No traffic study was presented). 

According to Mr. Middlebrook, Transfuels' regional representative (he is a lawyer and real 

estate developer (Tr. p. 25) with no demonstrable expertise regarding LNG) trucks that use LNG 

must also use diesel fuel due to the scarcity of LNG facilities. (Tr. pp.l5-16; 22). 

Transfuels contends that LNG will be a cheaper fuel than diesel, (Tr. pp. 18-19) but this 

contention ignores the substantial costs that must be incurred to obtain, liquefy, transport, store, 

and dispense LNG, as well as the substantial costs that are necessary to develop a totally new 

distribution network. Presumably, the funds to carry out these operations will be provided by its 

Chinese partner ENN. 

As will be established later in this Memorandum, LNG is a highly dangerous commodity and 

for that reason it is anticipated that many informed municipalities will not allow facilities of this 

type within their corporate limits. 
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THE PROPOSED FACILITY 

According to the drawings (Geometry Plan C012, amongst others) submitted in conjunction 

with the Application, the proposed facility would consists of two thirty nine foot six inch above-

ground pressurized storage tanks, each holding 16,000 gallons of compressed LNG (9,600,000 

gallons at ambient temperature) and four fueling stations under a canopy, each of which will 

dispense both LNG and diesel fuel. In addition, the site would contain a small "control room" 

building, a pump room and a combined washroom/storage building, characterized by Transfuels' 

civil engineer as "service buildings for the facility itself' (Tr. p. 30). 

ISSUES 

THE NUMBER OF ASTs 

There is a conflict between Transfuels' application and its drawings and testimony. The 

application and the bulk of the testimony stated that there would be only one tank. However, 

Jason Evans (Transfuels' employee) stated that they intended to add a second tank (Tr. pp. 43-

44) and all ofTransfuels' exhibits (Geometry Plan C012, amongst others) show two tanks. Does 

that mean that ifTransfuels' proposal is approved it need not return to obtain additional approval 

for its second tank because the approved drawings showed two tanks? 

THE PROPOSED AST ARE ILLEGAL UNDER THE VILLAGE'S FIRE PREVENTION 
CODE. 

Each AST will contain 16,000 gallons of natural gas in a compressed state that must be 

maintained at -260 Fahrenheit until dispensed. The compelling evidence that LNG is highly 

flammable and combustible will be discussed later in this Memorandum. 

Section 7-3-2 F of the Village's Fire Prevention and Protection Code prohibits the above 

ground storage of flammable and combustible liquids anywhere in the Village: 
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"F. Aboveground Storage: The abovegroLmd storage of flammable and combustible liquids is 
prohibited within the corporate limits of the village." 

Sec. 10-3-1 A of the Zoning Code prohibits granting a variance for uses not otherwise allowed as 

a permitted or conditional use in the applicable district. 

This issue was summarily dismissed by Jason Evans. He stated that compressed LNG stored 

in the thirty nine foot six inch pressurized tank was neither flammable nor combustible, except 

under limited circumstances. (No evidence regarding Evans' qualifications as an expe1i was 

presented; he did not even know the maintenance schedule for the proposed AST (Tr. p. 85)) 

Mr. Rysay supported Evans' opinion by stating that because the Office of the State Fire 

Marshall ("OSFM") has not yet classified LNG as flammable or combustible Section 7-3-2 F of 

the Village's Fire Prevention and Protection Code does not apply (Tr. p 109). That contention is 

ludicrous. To follow Mr. Rysay's reasoning, the present lack of an OSFM classification makes 

LNG not dangerous and justifies approving the proposed tank in face of Section 7-3-2 F of the 

Village's Fire Prevention and Protection Code. Does LNG suddenly become dangerous if 

tomorrow the OSFM says so? 

Contrary to Transfuels' self-serving (and non-expert) testimony, LNG is highly dangerous, 
•• 

volatile, flammable, and combustible. The argument that an accident, an act of God, a 

mechanical malfunction, an operator error, or even an act of sabotage or terrorism is not "likely" 

to occur begs the question: This is not a proper land use in a densely populated area. Safety 

concerns should not be measured only by the probability of occurrence, but also by the results 

that would occur if the unthinkable happened. 
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THE VARIANCE NEEDED TO PERI'vUT TI-lE AST 

Transfuels seeks a variation from the requirements of Sec. 10-14-13 (12 foot maximu1n 

height for detached structures) by mischaracterizing its nearly 40 foot tall AST as a "detached 

structure". There are a number of problems with this proposition. 

The 12 foot height limitation Transfuels seeks to avoid is contained in the portion of the 

Zoning Code that addresses "accessory structures" (Sec. 10-14-13 A). 

An "accessory structure" is defined as "A structure that serves as an accessory use" and an 

"accessory use" is defined as "A subordinate land use located on the same lot or parcel as a 

principal use ... and serving a purpose customarily incidental and subordinate to that of the 

principal use and commonly found in connection therewith." (Sec. 1 0-2-3.) 

The proposed AST does not qualify for a variance as an "accessory structure" because there 

is no "principal use" which it serves-it is the principal use. The small control room, the pump 

room and the washroom/storeroom are not the principal uses of the property. They are the 

accessory uses. Without the AST they have no purpose. (Tr. p. 30). 

According to Transfuels' "expert" Mr. Evans underground storage of LNG is not possible. 

(Tr. pp 45-46). That "expert" opinion is patently erroneous. See page 93 of Tab F-LNG 

storage tanks are normally built underground in Japan. It's just less expensive to build an AST. 

Furthermore, granting a variance for the AST is prohibited by Sec. 10-3-3 A of the Zoning 

Code. 

TRAFFIC AND DRIVEWAYS 

This is a destination-oriented facility, intended to draw traffic. (Tr. pp. 63-64.) Given the 

location of the Subject Property, the proposed use (the more successful, the more traffic), it is 

very difficult to understand why the Village did not require Transfuels to provide a traffic study. 
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The Subject Property is located on Devon Ave., approximately 300 feet East of Ellis, 

between Ellis and United. The speed limit on Devon is 40 miles per hour and according to 

Trans±uels' engineer quoting IDOT statistics Devon currently serves 17,500 "cars" per day (Tr. 

p. 35). There is no signalization between York Road on the East and Busse on the West to slow 

down this flow. Furthermore, Devon is under Cook County jurisdiction and Cook County has no 

plans to signalize the intersection of Devon and Ellis. 

Transfuels' proposes a curb cut of80 feet with 131 foot turning radius as its primary 

entrance, claiming that doing so will avoid conflicts with traffic on Ellis (Tr. p. 27). They also 

propose a secondary right in/right driveway to be located partially on the West side of the 

Subject Property and partially on an adjacent, vacant parcel. Furthermore, their plans show a 

stub connection from the property to the property immediately to the West. Their engineer 

testified that this secondary access is will provide a cross connection to Ellis, (Tr. pp. 27; 33-34) 

thereby casting additional traffic burdens on Ellis (and thereby also providing a shortcut to avoid 

the interseCtion of Devon and Ellis.) 

Gullo owns the property on which the right in/right out and the cross connection are 

proposed to be constructed, but Transfuels presented no evidence that it has the right to use that 

property. 

Moreover, at the time of the July 8, 2013 public hearing Transfuels did not have Cook 

County approval for its proposed entrance and failed to provide an estimated timetable for Cook 

County to act on the proposal. Additionally, Transfuels' plans do not show a Westbound left 

tum lane at Transfuels' proposed main entrance to prevent stacking on Devon. 

Transfuels' estimates of truck traffic to the site are inconsistent. On one hand it would be 

"minimal" (Tr. p. 35) but on the other hand it would begin at 60 trucks per day and increase to 
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297 trucks per day by the third year (Tr. p 41) based upon two ASTs (Tr. p. 68). Would 

Transfuels limit itself to that number? Not likely. 

SIGNAGE 

Transfuels seeks four signs, a 64 square foot decal sign mounted on the AST and three signs 

on the 84-foot long canopy, two price signs and a logo. Each of these signs requires a variance. 

Transfuels emphasized that its customer base would be fleet users who presumably would 

know where the facility is located. Yet in the next breath Transfuels pleads that it needs the 64 

square foot BLU sign at the top of a 40 foot high AST to allow "people to be able to identify 

where this facility is so that you can assess it." (Tr. p. 76. See also Tr. p. 83). The forty foot 

high AST with a 64 square foot sign will function as a billboard. (Tr. p. 77). What happens 

when they build the second tank--does it also get a sixty four square foot sign? 

The justification for the three canopy signs fares no better under scrutiny. According to 

Transfuels, the three signs are "not out of character with any of the other types of signage that 

have been approved in these circumstances and provision for pricing and providing 

identification". Tr. p. 77). However, Transfuels will draw its business from the fleet customers it 

solicits, not trucks randomly driving down Devon Ave. If that is true, then variances for the 

identification signs and the pricing signs are not justified. 

CRITERIA THAT MUST BE MET IN ORDER FOR THE VILLAGE TO GRANT THE 
REQUESTED VARIANCES 

Sec. 1 0"3-3B sets out nine criteria that a petitioner must meet in order to be granted a zoning 

variance. Transfuels itselffailed to provide credible evidence that its proposal meets those 

criteria and instead relied on the Village staffto provide justification for granting the variances. 

(Tr. p. 76). (The text of each of the criteria is listed in Tab G). 
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1. Special Circumstances, The variances being sought include a 40 foot tall AST intended 

to store a highly dangerous liquefied gas in a heavily developed area of the Village and 

unnecessary signage. ASTs containing combustible or Oammable liquids are illegal in 

Bensenville. Moreover, Transfuels mischaracterizes this AST as an "accessory stmcture" (tr. p. 

76 and elsewhere) when in fact it is the primary structure on the property.· Tral1Sfuels' witnesses 

emphasized that the proposed facility is intended to serve fleet truck operators and not a retail 

operation, but in the next breath they claims that it needs this signage to draw traffic (which in 

turn will increase congestion on Devon Ave.). The "special circumstances" are the product of 

the nature ofTransfuels' proposal; they are not peculiar to this property. 

2. Hardship or Practical Difficulties. The "unnecessary and undue hardship or practical 

difficulties" are the product ofTransfuels' proposed use of the Subject Property. The property is 

zoned I-2 which even Transfuels admits allows a plethora of other uses. The "hardship and 

practical difficulties" are traceable solely to Transfuels' desire to construct an illegal40 foot high 

AST and to emblazon it and the proposed canopy with advertising signage far in excess of that 

permitted by Village ordinance. 

3. Circumstances Relate To Propertv: The circumstances prompting Transfuels' application 

for variances relate solely not to the property itself, but to the business Transfuels' proposed to 

conduct. Transfuels admits that the property is usable for many permitted uses. 

4. Not Resulting From Applicant Action. This is a vacant parcel ofland. The need for the 

requested variances is attributable solely to the extreme nature ofTransfuels' proposed use. 

5. Preserve Rights Conferred By District: The only property in this district zoned as a 

conditional use for a "fleet fueler" is the Bell Fuels property. Bell's property contains no ASTs, 

no billboards, no price signs, and when Bell owned the Subject Property it was denied access to 
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Devon Ave. Approving Transfuels' proposal would confer the very special privileges the 

Village denied to Bell Fuels. 

6: Necessary For Use Of Propertv: The only rationale for the requested variances is to 

increase Transfuels' economic return. As noted above, the Subject Property can be used for a 

multitude of uses in the I-2 District that would allow the owner of the property who is the 

applicant (Transfuels is not the owner; it would be a tenant) to enjoy a reasonable economic 

return. 

7. Not Alter Local Character: As addressed above, Transfuels' proposed use at this location 

will pose a substantial risk to public safety in the vicinity both because of the hazardous nature of 

the chemical that will be stored in the AST and the increased traffic its proposed use will 

generate. 

8. Consistent With Title And Plan: There are no "changed circumstances" that warrant the 

variances sought and there are no "changed circumstances" that justify permitting proposed use 

at this location. 

9. Minimum Variance Needed: The variances requested are Transfuels' "wish list". The 

only " undue hardship" and "practical difficulties" to Transfuels are self-created. The property 

can be put to any number of uses that do not require the "blessings" that Transfuels seek for its 

own economic gain 

CRITERIA THAT MUST BE MET IN ORDER FOR THE VILLAGE TO GRANT A 
CONDITIONAL USE FOR THE SUBJECT PROPERTY. 

Under Sec. 10-3-4, a Conditional Use is a "Special Use" under Illinois statutes. 65 ILCS 

5/11-13-1.1 requires that an applicant cannot be granted a conditional use (a special use 

under Bensenville's zoning ordinance) unless he meets all of the requirements of Sec. 1 0-3-4 

C Those criteria are as follows: 
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1. "Traffic: Any adverse impact of types or vohm1es of traffic flow not otherwise typical of 
permitted uses in the zoning district has been minimized." 

Transfuels' witnesses testified that within three years they expect truck volume at the site to 

increase to 297 trucks per day. However, there is no guarantee that the truck volume will be 

substantially more than this number. This is a destination oriented use intended to draw as much 

traffic as possible. They presented no evidence that the increased traffic Transfuels would attract 

not beyond that which would otherwise result from development of the property-as for example 

a manufacturing plant. Instead, Transfuels relied on the Village staffs opinion (Tr. p. 73) which 

was not based on any traffic study. In short, there was no evidence that the proposed use would 

not have an adverse impact on the type or volume of traffic. 

2. "Environmental Nuisance: Any effects of noise, glare, odor, dust, waste disposal, 
blockage oflight or air or other adverse environmental effects of a type or degree not 
characteristic of permitted uses in the district have been minimized." 

While Mr. Burney and Transfuels' other witnesses opined at length about the environmental 

benefits of LNG, Transfuels presented no direct evidence on this issue. Quite to the contrary, the 

second part of this submission relating to the hazards of LNG shows its potential for creating 

horrific environmental problems. In addition, as noted above, placement of this type of AST is 

prohibited by Bensenville's Fire Code. 

3. "Neighborhood Character: The proposed use will fit harmoniously with the existing 
character of existing permitted uses in its environs. Any adverse effects on environmental 
quality, property values or neighborhood character beyond those normally associated with 
permitted uses in the district have been minimized." 

Transfuels has testified that the proposed use is a destination-oriented use. It is the functional 

equivalent of placing a service station for trucks in the middle of the block in an area that is 

already burdened with heavy traffic without a protected Westbound turn lane. As far as 
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l Transfuels is concerned the more traffic, the more profitable its business. This hardly meets the 

reqllirement to minimize the adverse effect on the neighborhood. 

4 .. "Use Of Public Services And Facilities: The proposed use will not require existing 
community facilities or services to a degree disproportionate to that normally expected of 
permitted uses in the district, nor generate disproportionate demand for new services or 
facilities in such a way as to place undue burdens upon existing development in the area." 

The area is virtually fully developed but none of the existing uses create the extensive 

additional traffic volume this proposed use will generate. 

5. "Public Necessity: The proposed use at the particular location requested is necessary to 
provide a service or a facility which is in the interest of public convenience, and will 
contribute to the general welfare of the neighborhood or community." 

The proposed facility is not necessary at this location to provide a public service. Transfuels 

admitted that there is no current demand for this use. Therefore, there is no public convenience 

to be served. Moreover, Transfuels admits that its proposed use will generate substantially more 

traffic in the area and that in tum will exacerbate the already existing traffic congestion. It is a 

circular problem-the more "public convenience" the facility serves, the more public 

inconvenience it creates. 

6. "Other Factors: The use is in harmony with any other elements of compatibility pertinent 
in the judgment of the commission to the conditional use in its proposed location. ( Ord. 07-
99, 2-23-1999)." 

This issue was not addressed. 

Both the State statute and Bensenville's Zoning Code require concrete, positive evidence in 

order to justifY the Village granting the requested conditional use. Merely reciting the criteria 

while ignoring both a lack of evidence and contradictory evidence does not meet that burden. 

THE COMMUNITY DEVELOPMENT COMMISSION'S FINDINGS 

In the Minutes of its July 8, 2013 meeting the CDC dutifully listed all of the criteria that must 

be met to justifY granting both the requested conditional uses and variances criteria and 
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addressed each one. However, we submit that based on the issues raised in ti1is Memorandum, 

the foundation ofTransfuels' case is built on sand. Transfuels presented virtually no credible 

evidence tq, support either the requested conditional uses or the requested variances. In fact its 

"evidence" was contradictory on numerous points. The CDC's findings are against the manifest 

weight of the evidence Transfuels presented. The requested variances and "justifications for a 

conditional use are "needed" not because of the neighborhood or the property, but because of the 

character of the proposed use and Transfuels' desire to maximize its economic retum. The 

Village has nothing to gain and much to lose by granting the requested conditional use and 

vanances. Both the public safety and traffic concerns justifY denial ofTransfuels' proposal. 

WHO IS TRANSFUELS? 

Transfuels' presentation before the Community Development Commission lacked candor 

about itself and was replete with misleading information about LNG. 

Trans fuels portrays itself as a startup energy company, entering the field of LNG because it is 

good for the environment and because it will help American economy by providing abundant 

vehicle fuel at a favorable cost. . 

The true story is quite different. Transfuels is a joint venture formed in 2012 between CH4 

Energy Corp. and ENN Group Co Ltd., one of China's largest privately held companies. The 

only public information regarding this "alliance" is that ENN owns the "majority" interest in 

Transfuels, controls the Board of Directors, and is the financial backer of the project. See Tabs 

A and B. 

Transfuels' plans for selling LNG are quite grandiose, but nowhere does Transfuel reveal 

how it will pay for the rapid, substantial expansion of its business. And there is a good reason 
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for this ;;ilence because it is little more th2.n tl1e "front man" for Chinese interests seeking to gain 

a foothold in the American energy market. 

The substantial capital that will be necessary to construct LNG facilities throughout the 

country will come from Transfue1s' Chinese "partner"_ Since the whole venture is cloaked in 

secrecy there is no information available regarding the payback to EN1'f for advancing the 

capital, or ENN' s share of the profits. However, it is safe to assume that ENN will exact a heavy 

toll for its financial support. 

Yes, Transfuel' s ambitious building program will create good paying construction jobs, but 

that result is transitory. Once the facilities are in operation, they will be manned, if at all, by 

attendants whose function will be to show truck drivers how to fuel their vehicles with LNG-

and the lion's share of the profits from their purchases will belong to Transfuels' partner, ENN. 

LNG IS NOT A BENIGN COMMODITY 

There was extensive debate at the July 8, 2013 public hearing regarding the dangers inherent 

in LNG. Transfuels presented Jason Evans, who they characterized as an "expert". Evans 

testified that LNG was not a dangerous commodity, except when vaporized and then only under 

limited conditions. A review of the transcript of the hearing (provided in conjunction with this 

Memorandum) does not contain any evidence that he is qualified as an expert in the field of 

LNG-he works as a "manager" for Transfuels. 

Paul Conarty, Bell Fuels' attorney (and admittedly not an expert regarding LNG) presented 

the objector's case and gave an opposite opinion, arguing at length that based upon common 

sense alone, LNG is a highly dangerous commodity. 

Consequently, the CDC was presented with the diametrically opposed opinions of two non­

experts on the issue. However, given the fact that Transfuels had been working with Village 
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staff for weeks, they apparently convinced the staff that LNG was not dangerous-a conclusion 

demonstrated by Mr. Rysay's comments that LNG was not dangerous b,~cause the office of the 

State Fire lv!arshall had not yet declared it to be so. The following material will dispel that 

misconception. 

OSHA requires that all chemical manufacturers prepare and distribute MSDS (Material 

Safety Data Sheet). They are the "bible" for all distributors of dangerous chemicals. Under Tab 

C you will find two MSDS regarding LNG, one produced by Devon and the other by Linde, both 

respected companies. Neither MSDS minces any words in explaining the highly dangerous 

nature of LNG. We call your attention especially to the Devon MSDS which is quite explicit. 

These alone are sufficient to dispel the misinformation put out by Transfuels regarding the nature 

of LNG. Ask yourselves: Why did not Transfuels voluntarily provide MSDS for LNG? The 

answer is obvious: The MSDS for LNG contradicts everything Transfuels told the CDC 

There have been only two recorded disasters involving LNG, but they have been 

catastrophic. Begin with the incident in Cleveland in 1944. The photographs and narrative in 

Tab D describe that disaster in detail. Especially chilling is the description of how LNG leaked 

into the sewer system, spreading the extent of the incident exponentially throughout the 

neighborhood. Bear in mind that Transfuels' own engineer, Mr. Hejny, testified that a spill of 

LNG at the proposed site would be diverted into Bensenville's sanitary sewers. (Tr. p. 40). 

Even assuming that the technology has advanced materially since 1944, the dangerous nature of 

LNG has not diminished since that date. 

The 2004 disaster in Algeria is also worthy of consideration. See the photographs and 

description in Tab E. 

--
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A detailed discussion of the hazards of LNG can be found in Chapter 8 (Tab F) from the 

book "Brittle Power, Energy Strategy for National Security" by Lovins & Lovins© 1991 (first 

prepared as a U.S. Pentagon study). 1 While this chapter discusses several forms of compressed 

gas, the majority of the Chapter deals specifically with the problems inherent in LNG and the 

authors' conclusions are frightening. 

If you were to follow the logic ofTransfuels' contention that LNG is not a dangerous 

commodity then by the same reasoning, neither is dynamite, C4, or Semtex 10. Each of them 

poses only a relatively small risk so long as handled properly by persons trained and licensed to 

do so. However, the risk is present nonetheless and if something "goes wrong" an incident 

involving dynamite, C4 or Semtex 10, would be catastrophic. And you certainly would not want 

them stored in bulk quantities in a heavily developed industrial area no matter how carefully they 

were handled. 

LNG is no different. If properly stored, dispensed, and handled by persons qualified to do so, 

it does not pose an inordinate risk of a catastrophic event. However, if a portion of the system 

fails, if there is an operator error, ifthere is n accident, or if there is sabotage, any such event is a 

recipe for another "Cleveland". 

Ask yourselves: Why would you want to allow this commodity in a heavily developed 

industrial area of Bensenville? What benefit would it confer on the Village to allow this facility 

to be constructed at the proposed location compared to the calamity that would occur if that 

unforeseen, "something went wrong" occurred? 

Paul F. Conarty 

1 It should be noted that the book was written before the 2004 disaster in Algeria so that event is not mentioned. 

Memorandum 8-13-13 15 



Ch4 Energy Corp Profile- Salt Lake City, UT 84104-4477- Single Location 18031007 Page 1 of 1 

Single Location 

'Ill' SavB ~ Review ! Edit 

Phone: Unknown 

We cuirentiy frave 27,532,086 phone numbers in our database, but we're missing this one. if you h:ave this company's phone 

number, add it ·~o the company research hub by c!icXing the Edit button above. 

Address: 4752 W Cal'lfornia Ave/\ Salt take City, Utall 84'1 04-4477 

User Rating 
0 ratings 

---·---
INFO CORPORATE DATA 

General Information 

CONTACT INFORMATION 

Organization Ch4 Energy Corp 

Office Location 4752 W California Ave A 

County 

Salt Lake City, Utah 84104-4477 

United States 

Salt Lake 

CH4 ENERGY CORP EMPLOYEES 

NAME TITLE BACKGROUND CHECK 

Merritt Norton Chief Executive omcer I Get Info I 

REVIEWS 

COMPANY PROFILE 

This listing is for Ch4 Energy Corp's Single Location in Salt 

Lake City, UT. The company primarily operates in the 

Automotive Mechan'1cal and Electrical Repa'1r and 

Maintenance Companies industry. 

Ch4 Energy Corp was founded in 2009, and is Privately 

held. 

Ch4 Energy Corp had $100,000 in estimated annual 

revenue (Actual data). 

Ch4 Energy Corp employs 0-10 (Show Value) people 

(Actual data). 

Of the 0-10 (Show Value) total Ch4 Energy Corp 

employees, 0-10 (Show Value) (Actual data) are located 

here at the Single Location 

I 

http://companies.findthecompany.com/l/18031 007/Ch4-Energy-Corp-in-Salt-Lake-City-UT 8/10/2013 



CH4 Energy Corp.: Private Company Information- Businessvveek 

Company Overview o'f CH4 Energy Corp. 

Sn<~pdwt 

r.:ompany Qvc~~rvl-ew 

CH4 Energy Corp. was inccrpcrated in 200S <lild is 

b<lsed in Provo, Utah. 

4004 North 850 East 
Provo, UT 84604 

United States 

Founded in 2008 

Page 1 of 1 

http:/ /investing. businessweek.com/research/stocks/private/snapshot.asp?privcapld= 115098... 8/1 0/2013 



'i') Transfue!s Lie had $1.6 i\illl!ion in estimated snnua! revenUfi (t:':stirm.tted data). 

ra Trans fuels Uc employs 11 ~50 (Show Value) people (t\ctual data). 

® Of the 11-50 (Show Value) total Transf\.Jel~ Lie emplnyees, 11-50 (Show Value) (f\ctual data) are located here at 
the Single Location. 

NAME TlTLE 

Merr!tt Norton C~Jief Executive Oificer 

ap DntaMap data C20 !3 Gongle 

Corporate Data 

INDUSTRIES 

• Natural Gas Liquid Extraction 

• Petroleum and Petroleum Products Merchant Wholesalers (except Bulk Stations and Terminals) 

m Other Gasoline Stations 

REVENUE 

Sales Volume $1.6 Million 

SIC INDUSTRIES 

• Natural Gasoline Production 

e Engine Fuels And Oils 

• Filling Stations, Gasoline 

COMPANY SIZE ' ·. 

Employees At This Location 11-50 (Show Value) 

Total Number of Employees 11-50 (Show Value) 

OWNERSHIP 

Year Founded 2012 



COMPANY 
DETAILS 

Locetion Type: 
Headquarters 

Owmw.,;hlp: Private 

Year Founded: 20·12 

'OJ Financial News N/A 

"' Grow~h Clues N/A 

Payment Score Decline N/A 

Purchase Behavior Decline NIA 

__ !...__f.~£HP.~ecord_~L6--

Last edited Jul 31st 2013 by FindTheCompany 

Transfuels Lie in Salt Lake City, Utah Single Location 

Address: 4220 W 2100 S Ste F Salt Lake City, Utah 84120-1210 
User Rating 
0 ratings 

General Information 

CONTACT INFORMATION c 

Organization 

f.)fnce Location 

County 

TRANSFUELS LLC EMPLOYEES c" : 

NAME TITLE 

Transfuels Lie 

4220 W 2100 S Ste F 
Salt Lake City, Utah 84120-1210 
United States 

Salt Lake 

General Phone Number 
(855) 225-8383 

Merritt Norton Chief Executive Officer 

COMPANY PROFILE 

BACKGROUND CHECK 

Get Info 

This listing is for Transfuels Lie's Single Location in Salt Lake City, UT. The company primarily operates in the Oil Gncl Clas 
Extraction Companies industry. 

• Transfuels Uc was founded in 2012, and is Privately held. 



Exclusive: Chinese firm puts millions into U.S. natural gas stations I Reuters 

By Nichola Groom 

LOS ANGELES I Thu Mar 14. 20·13 S·Siam EDT 

(Heuters) ·- ~NN Group Co Ud, ow:; o'f Cf1inr.1's largest private 

companies, is quietly rolling out plans to establish a network of natural 

gas fueling stations for trucl<s along U.S. hir_Jhways. 

With plans to build 50 o;tations this year alon~l. EI'IN joins 3 small but formid;·Jble group of ple:1ye1~ -~ 

including Clean Energy Fuels Corp 2.nd Royal Outch Shelf Pic --in an aggressive push ~o 00'tt:liOp 

etn infrastructure for hea•,y-duiy trucks fueled by che2p and abundant natural g~os. Clean En;'!rgy is 

backed by T. Boone Pick<'.)ns and Chesapeake Energy Corp. 

The move is yet another exmnple of China's ambition to grab a piece of the U.S. shale gas bccrn. 

Just last rnonth, Sinopcc Group said it ~,<;auld pay $"1 billion for some of Ch::sapeske's oil and gas 

properties in the Mississippi Lime shale. 

The natural gas bounty is also expected to help wean the U.S. transport industry off its dependence 

on diesel fuel made from imported crude oil, and the trucking industry is in a big push to use more of 

the domestically produced fuel. 

The potential savings are huge: shippers can save around $2 a gallon by switching to natural gas 

from diesel. 

Nearly half of the garbage trucks sold in the United States last year run on natural gas. They are 

able to refuel at dedicated stations at their home bases. To convince the far larger market for long­

haul trucking to run on natural gas, truckers need to know they can refuel along their highway 

routes. 

Enter ENN, led by billionaire energy tycoon Wang Yusuo. The company has already built natural 

gas stations in China, which is farther along in its adoption of natural gas trucks. 

A TINY COMPANY IN UTAH 

The average liquefied natural gas station costs around $1 million to build, according to industry 

experts, putting ENN's investment this year at about $50 million. The company's U.S. joint venture 

would not say how much it plans to spend. 

Two years ago ENN began looking to put its expertise in natural gas equipment to work in the 

United States and first approached the top player in U.S. natural gas fueling, Clean Energy, about 

forming a partnership, according to people familiar with the matter. Clean Energy would not 

comment. 

But when they rebuffed ENN, t11e Chinese firm reached out to a small Utah company, CH4 Energy 

Corp, which had opened a single LNG and CNG fueling station in Salt Lake City with the help of 

federal stimulus funds. 

he deal created Transfllels LLC, which operates as Blu LNG. ENN has a majority stake in the joint 

enture and controls its board of directors, according to sources familiar with the deal. 

Merritt Norton, who founded CH4, is Blu's chief executive, while Jun Yang is chairman and also the 

vice president of ENN Group. 

Blu LNG's plans are bold and moving quickly. 

"We have five stations in operation right now, and within I would say two weeks we will have 

another three stations," Norton said in an interview last wee I<. 

Eventually, ENN has said it also plans to build LNG plants. 

A source close to the situation said the company "is just testing the market. You can call it an 

experiment." 

As for the secrecy around its plans, the source said, "ENN Group Is mindful of potential U.S. 

reaction to its expansion there because it would bring in more competition." 

Blu had no comment on its ownership structure or the makeup of its board of directors. The 

company said it was not able to comment on behalf of ENN Group. Efforts to reach ENN Group in 

China were unsuccessful. 

A NATIONAL NETWORK 

http:/ /www.reuters.com/article/20 13/03/14/us-eml-lng-usa-idUSBRE92D09Y20 130314 

Page 1 of2 

8/10/2013 



Exclusive: Chinese firm puts millions into U.S. natural gas stations I Reuters 

Today there are 28 public LNG refueling stations in the United Slates, according to the U.S. 

Department of Energy. 

LNG is denser than compressE..>d natur::JI gas, >,vhic:: fuels mww buseo> and :,:;Hrbage trucks. Tfrat 

means trlid(S require fewer fuel storage tanks ·to go the same distance. A.lso, LNG stations are 

cheaper to build than CNG stations because they cio not tap into ·~as lines. Much like diesel, the 

liquid fuel is trucked in. 

The number of stations Blu will open this Y'2BJ is ai:x;ut equal ~o the 50 to 60 st~ltions C!ecn Energy 

is planning. Cleart Energy already has 70 LNG stations, though mont will oniy start opet·ating 'Nhen 

there are a sufficient nurnber of trucl<s th<::t fleed them. Shell h3s said H pia.r)S to build about -100 

LNG fueling stations in the United Staies, but has not given a limelina. 

Blu's eventual plan is to build about 500 LNG staiions in the United States, according to another 

pe1·son familiar with their strategy. IJVhen asked about that figura, a Blu spokesman said the 

company was committed to building a network of fueling stations, but that the exact number would 

depend on a number of factors. 

Most of Clean Energy's filling stations are located at truck stops run by Pilot Flying J. Shell said it is 

in the final stages of negotiations to work with another major U.S. truck stop operator, TraveiCenters 

of America LLC. 

Blu has no such deal with a national truck stop owner, but is working with some regional players, 

Norton said, adding that 11e did not view other players in natural gas as competition. 

All of the company's current stations are in Utah, but it is expanding throughout the country. Blu has 

between so and 100 employees, Norton said, mostly at its headquarters in Salt Lake, but also in the 

Midwest, Southeast and Northwest. 

Blu LNG isn't ENN's first foray into the U.S. market. The company in recent years has announced 

partnerships with power company Duke Energy Corp to develop green energy projects, though 

none have yet been built. 

It has also been developing a $5 billion solar farm and manufacturing plant in Nevada for years, 

though the project still does not have a buyer for its power. 

The company hopes to have better luck in natural gas. Last month ENN inked a global deal with 

natural gas engine maker Westport Innovations to collaborate on efforts to speed the proliferation of 

natural gas as a transportation fuel. 

But Westport is not helping ENN with its U.S. LNG stations. 

"They don't need us," said Husayn Anwar, president of Westport's China business. "They know 

what they are doing and they have the money for it." 

{Additional reporting by Charlie Zhu in Hong Kong; Editing by Patricia Kranz and Mary Milliken) 

htt ://www.reuters.com/article/20 13/03/14/us-enn-lng-usa-idUSBRE92D09Y20 130314 
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A US-China joint venture has unveiled plans to develop a network of at least 500 LNG fueling stations at truck stops 

across the countly. Credit: truckertotrucker.corn 

China's ENN Group Co. Ltd. 1md the Utah-based CH4 Energy Corp. have created a joint venture strategy to create a 

network of natural gas fueling stations for trucks along the major highways criss-crossing the US. 

The plan calls for the creation of a joint-venture to collaborate on building 50 stations this year alone "in an aggressive 

push to develop an infrastructure for heavy-duty trucks fueled by cheap and abundant natural gas," said a joint statement 

released by the two companies. 

The strategy calls for the eventual construction of at least 500 LNG stations at truck stops across the country, according to 

media reports. 

ENN first explored the idea of expanding its reach into the US market two years ago, eventually partnering with CH4. 

The Utah company had already tentatively entered the LNG fueling market by opening a single liquid natural gas (LNG) 

and compressed natural gas (CNG) fueling station in Salt Lake City with the assistance of stimulus funds provided by the 

US government. 



That 'tenture, in tum, led to the creation ofTransfuels LLC, which currently op~rates as Blu LNG, which is majority 

owned by EN"'N. The company is on the record saying it cannot comrnent on Its ownership struchm.: or board of directors, 

which is controlled by ENN, and that it is ''lmable to comment on behalf of ENN." 

Blu LNG now has five LNG fueling stations in operation wi-th another three du~ to open in the near f1.1ture. Eowever, a 

com pan? spokes roan did say that, while .Blu LNG "does not have a deal with a national truck stop owner at this time," the 

company is «working with some regional companies," which he declined to identify. 

The avera,ge liquefied natural gas station costs around $1 million io build, according to industry experts, with estimates of 

ENN's investmeet in the US project hovering at around $45 miliion to $50 million. 

The company, however, would not say how much ENN plans to invest in the US joint venture with CH4. 

Heavy Competition 

The ENN-CH4 joint venture can expect heavy-duty competition from Royal Dutch Shell Pic and US-based Clean Energy 

Fuels Corp .• both of which currently dominate the US LNG fuel sector. 

Clean Energy already has 70 LNG stations, though most will only start operating, the company has said, "when there are a 

sufficient number oftrucks that need them." Shell has said it plans to build about l 00 LNG fueling stations in the US, but 

has not given a timeline. 

ENN- one of China's largest alternative energy conglomerates- operates more than 238 natural gas stations in 59 cities 

in China, and has said it also plans to develop several LNG liquefaction plants in Nmth America. 

In the US, over the past several years, the company has crafted partnerships with Duke Energy Corp. to cooperate on green 

energy projects and has also been developing a $5 billion solar farm and manufacturing plant in Nevada. 

Last month, ENN partnered with Canada's Westport Innovations Inc., a Vancouver, BC-based manufacturer of natural 

gas-powered engines, "to cooperate in the marketing and distribution of natural gas and LNG transpmtation solutions and 

fuel for on-road, off-road, rail and marine applications," said a statement. 

While the ENN-Westport pmtnership covers the US, Canada, Asia, Europe, Australia and Africa, the company made it 

clear that Westport ''is not involved with the planned Blu net\vork of stations in the US." 



By Nichola Groom, Reuters 
Posted: 03/14/2013 10:30:58 A1'vi PDT 
Updated: 03/14/2013 10:31:12 AM PDT 

A Blu LNG filling station in Salt Lake City, Utah, March 13. ENN Group Co Ltd, one of China's 
largest private companies, is quietly rolling out plans to establish a network of natural gas fueling 
stations for trucks along U.S. Highways. (Jim Urquhart) 

ENN Group Co Ltd, one of China's largest private companies, is quietly rolling out plans to 
establish a network of natural gas fueling stations for trucks along U.S. highways. 

With plans to build 50 stations this year alone, ENN joins a small but formidable group of 
players -- including Clean Energy Fuels Corp and Royal Dutch Shell Pic -- in an aggressive push 
to develop an infrastructure for heavy-duty trucks fueled by cheap and abundant natural gas. 
Clean Energy is backed by T. Boone Pickens and Chesapeake Energy Corp. 

The move is yet another example of China's ambition to grab a piece of the U.S. shale gas boom. 
Just last month, Sinopec Group said it would pay $1 billion for some of Chesapeake's oil and gas 
properties in the Mississippi Lime shale. 

The natural gas bounty is also expected to help wean the U.S. transport industry off its 
dependence on diesel fuel made from imported crude oil, and the trucking industry is in a big 
push to use more of the domestically produced fuel. 

The potential savings are huge: shippers can save around $2 a gallon by switching to natural gas 
from diesel. 

Nearly half of the garbage trucks sold in the United States last year run on natural gas. They are 
able to refuel at dedicated stations at their home bases. To convince the far larger market for 
long-haul trucking to run on natural gas, truckers need to know they can refuel along their 
highway routes. 



Enter E"N'N, led by billiormin energy tycoon \Yang Yusuo. The company has already built 
natur~ gas stations in China, ·vvhic:h _is farther along irt its adoption of natural gas trucks. 

A TINY COMPANY IN UTAH 

The average liquefied natural gas station costs around $1 million to build, according to industry 
experts, putting ENN's investment this year at about $50 million. The company's U.S. joint 
venture would not say how much it plans to spend. 

Two years ago El\IN began looking to put its expertise in natural gas equipment to work in the 
United States and first approached the top player in U.S. natural gas fueling, Clean Energy, about 
forming a partnership, according to people familiar with the matter. Clean Energy would not 
comment. 

But when they rebuffed ENN, the Chinese firm reached out to a small Utah company, CH4 
Energy Corp, which had opened a single LNG and CNG fi.1eling station in Salt Lalce City with 
the help of federal stimulus funds. 

The deal created Transfuels LLC, which operates as Blu LNG. ENN has a majority stalce in the 
joint venture and controls its board of directors, according to sources familiar with the deaL 

Merritt Norton, who founded CI-!4, is Blu's chief executive, while Jun Yang is chainnan and also 
the vice president ofENN Group. 

Blu LNG's plans are bold and moving quickly. 

"We have five stations in operation right now, and within I would say two weeks we will have 
another three stations," Norton said in an interview last week. 

Eventually, ENN has said it also plans to build LNG plants. 

A source close to the situation said the company "is just testing the market. You can call it an 
experiment." 

As for the secrecy around its plans, the source said, "ENN Group is mindful of potential U.S. 
reaction to its expansion there because it would bring in more competition." 

Blu had no comment on its ownership structure or the malceup of its board of directors. The 
company said it was not able to comment on behalf ofENN Group. Efforts to reach ENN Group 
in China were unsuccessful. 

A NATIONAL NETWORK 

Today there are 28 public LNG ref\Jeling stations in the United States, according to the U.S. 
Department of Energy. 



LNG is denser than compressed natmal gas, which fuels many buses '.md garbage tmcks. That 
1neans trucks require fevver fuel storage tanks to go t:J(~ s:::tn1e distance. AJso, LNG stations ar.e 
cheaper to build than CNG stations because they do not tap into gas lines. Much like diesel, the 
liquid fuel is tmcked in. 

The number of stations Blu will open this year is atout equal to the 50 to 60 stations Clean 
Energy is planning. Clean Energy already has 70 U·TG stations, though most will only start 
operating when there are a sttfficient number oftrucks that need the:n. Shell has said it pla11s to 
build about 100 LNG fueling stations in the United States, bLrt has not given a time line. 

Blu's eventual plan is to build about 500 LNG stations in the United States, according to another 
person familiar with their stmtegy. When asked about that figure, a Blu spokesman said the 
company was committed to building a network of fueling stations, but that the exact number 
would depend on a number of factors. 

Most of Clean Energy's filling stations are located at tmck stops run by Pilot Flying J. Shell said 
it is in the final stages of negotiations to work with another major U.S. truck stop operator, 
Travel Centers of America LLC. 

Blu has no such deal with a national tmck stop owner, but is working with some regional 
players, Norton said, adding that he did not view other players in natural gas as competition. 

All ofthe company's current stations are in Utah, but it is expanding throughout the country. Blu 
has between 50 and 100 employees, Norton said, mostly at its headquarters in Salt Lake, but also 
in the Midwest, Soutl1east and Northwest. 

Blu LNG isn't ENN's fust foray into the U.S. market. The company in recent years has 
announced partnerships with power company Duke Energy Corp to develop green energy 
projects, though none have yet been built. 

It has also been developing a $5 billion solar farm and manufactming plant in Nevada for years, 
though the project still does not have a buyer for its power. 

The company hopes to have better luck in natmal gas. Last month ENN inked a global deal with 
natural gas engine maker Westport Innovations to collaborate on efforts to speed the 
proliferation of natural gas as a transportation fuel. 

But Westport is not helping ENN with its U.S. LNG stations. 

"They don't need us," said Husayn Anwar, president of Westport's China business. "They know 
what they are doing and they have the money for it." 



Enecgy Investing 

• Jeff Uscher, Contributing Writer- March 15, 2013 

A private energy company based in China is reportedly investing in the construction of a 
network of liquefied natural gas (LNG) fueling stations in the United States. 

According to a Reuters report, ENN Group Co. Ltd. is teaming with a small U.S.-based 
company, and the partnership plans to open 50 to 60 LNG fueling stations this year. LNG 
stations cost an average about $1 million each to build, industry experts say. 

ENN has already built a number of natural gas fueling stations in China, which is much further 
along in use of LNG for heavy trucks than the United States. 

LNG's been promoted by investors such as T. Boone Pickens and natmal gas producers including 
Chesapeake Energy Corp. (NYSE: CHK) as a cheaper, cleaner fuel for long-haul trucks. 

Now more natmal gas companies are teaming up to provide LNG, which means more investment 
opportunities for energy investors. 

Natural Gas Companies Focusing on LNG 

Reuters reports that ENN initially approached Clean Energy Fuels Corporation (Nasdaq: CLNE), 
the largest natural gas fueling company in the U.S., about forming a partnership to develop LNG 
fueling stations for large, long-haul trucks. 

ENN was rebuffed by CLNE, which has already built 70 LNG stations in the U.S., and turned to 
a tiny Utah company, CH4 Energy, which operated a single LNG and compressed natural gas 
(CNG) fueling station in Salt Lake City. 

ENN and CH4 Energy formed Transfuels LLC, which operates under the Blu LNG brand. Blu 
has now opened five LNG fueling stations and will have several more open later this month. 

Royal Dutch Shell (NYSE: RDS.A) is also entering the U.S. LNG fueling station business, with 
plans to open 100 fueling stations although no schedule was given. 



Clean Energy uses Pilot Flying J~ a closely held) nationwide truck stop operator) to :ru.!l its LNG 
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to operate its planned LNG fLJe!ing network 

Blu remains unaffiliated with any truck stop chain. The •:ompany says it ultimately plans to build 
up to 500 LNG stations nationwide. 

All of the companies involvd are being rather secretive about where they plan to locate their 
fueling statio.ns. 

Because the business is aimed at heavy, long-haul trucks, just about all of the LNG stations will 
be along major interstate highways. 



VVhy This Chinese Company ls Investing in U.S. LNG 
/\ p(i\late energy company bB:·:;ed in China it~ reporteJ!y inve;:,t\ng ;,n tt1e. cmstxuction O'f a n~tvvor1.<.. of lique·fled nztural 
gas (LNG) fueling stations in the Unih::d Stc.1tes. ,L\ccording to B Reuters Fq.mrt, ENN Group Co. ltd. is teaming with a 
small U.S.-based company, and thE) parinership plans to open 50 to 60 LNG fueling staticns this year. LNG stations 
cost an .qvarage about $1 million e8ch to build, industry e.xp•:::rts sa.y. E.NN has altaady built a number of natural gas 
fueling stations in China, which is much further along in use of LNG for heavy trucks than the United States. LNG's 
been promoted by investors such as T. Boone Pickens and natural gas producers including Ches8.peake Energy 
Corp. (NYSE: CHK) as a cheaper, cleaner ·fuel -;Of long-llaul trucks. Now more natural Gas companies are teaming 
up to provide L1\IG, which means more investment opportunities ·for er~ergy investors. To continue reading, p!oase 
clicl< here ... 

A private energy company based in China is reportedly investing in the construction of a netvvork of lique-fied natural 
gas (LNG) fueling stations in the United States. 

According to a Reuters report, ENN Group Co. Ltd. is teaming with a small U.S.-based company, and the partnership 
plans to open 50 to 60 LNG fueling stations this year. LNG stations cost an average about $1 million each to build, 
industry experts say. 

ENN has already built a number of natural gas fueling stations in China, which is much further along in use of LNG for 
heavy trucks than the United States. 

LNG's been promoted by investors such as T. Boone Pickens and natural gas producers including Chesapeake 
Energy Corp. (NYSE: CHK) as a cheaper, cleaner fuel for long-haul trucks. 

Now more natural gas companies are teaming up to provide LNG, which means more investment opportunities for 
energy investors. 

Natural Gas Companies Focusing on LNG 

Reuters reports that ENN initially approached Clean Energy Fuels Corporation (Nasdaq: CLNE), the largest natural 
gas fueling company in the U.S., about forming a partnership to develop LNG fueling stations for large, long-haul 
trucks. 

ENN was rebuffed by CLNE, which has already built 70 LNG stations in the U.S., and turned to a tiny Utah company, 
CH4 Energy, which operated a single LNG and compressed natural gas (CNG) fueling station in Salt Lake City. 

ENN and CH4 Energy formed Transfuels LLC, which operates under the Blu LNG brand. Blu has now opened five 
LNG fueling stations and will have several more open later this month. 

Royal Dutch Shell (NYSE: RDS.A) is also entering the U.S. LNG fueling station business, with plans to open 100 
fueling stations although no schedule was given. 

Clean Energy uses Pilot Flying J, a closely held, nationwide truck stop operator, to run its LNG fueling stations. Shell 
says it is in negotiations with TraveiCenters of America LLC (NYSE: I6) to operate its planned LNG fueling network. 

Blu remains unaffiliated with any truck stop chain. The company says it ultimately plans to build up to 500 LNG 
stations nationwide. 

All of the companies involved are being rather secretive about where they plan to locate their fueling stations. 

Because the business is aimed at heavy, long-haul trucks, just about all of the LNG stations will be along major 
interstate highways. 



Advant8ges of LNG 

Natura! gas has many advantages as a trBnsportation fuel. 

First, LNG and CNG are much cheaper than ~)a.~;oline. Truckers can save $2 a g2111on or more using natural Q8S. 

Second, natural gas is abundant here in the U.S. so ~ve don't have to send money to unfriendly countries overseas to 
buy their oil. 

Third, natura! gas burns much cleaner than most other hydrocarbons. 01;;-"ltural gss ls most.ly methane cmcl, when 
burned, methane releases carbon dioxide and water. 

Compressed natural gas is more widely available than LNG, which requires low-temperature storage tanks. But LNG 
is denser than CNG, which means that a truck can hold more energy in a 200-gallon LNG tank than it can hold in a 
200-gallon CNG tank. 

A truck with an engine built to use natural gas will have the same performance as a diesel or gasoline engine - but 
with a much lower fuel cost and less pollution. 

So why doesn't everyone use natural gas to fuel their vehicles? 

The real issue is distribution. The gasoline distribution infrastructure in the United States has been around for 100 
years. Gas stations can be found everywhere. 

According to the U.S. Department of Energy, there are only 28 public LNG fueling stations in operation in the United 
States. (Most of the 70 LNG stations that have already been built by CLNE are not yet in operation, as the company 
is awaiting sufficient demand before opening the stations.) 

Long-haul truckers have to know they can get fuel all along their route. Until there are enough LNG fueling stations 
available around the country, long-haul truckers will be slow to adopt the new fuel, despite its advantages. 

In addition to the natural gas fueling stations mentioned above, investors might want to look at Westport Innovations 
Inc. (Nasdaq: WPRD, the nation's leading manufacturer of CNG, LNG and bi-fuel (combination CNG and gasoline) 
eng'1nes. As the natural gas fueling network in the United States is expanded, Westport can be expected to see 
increased demand for its natural gas engines and retrofit kits. 

With all of the cheap shale gas coming on stream in the United States, it makes sense for investors to look to the 
expanded use of natural gas as a transportation fuel for new investment opportunities. 

To learn more about natural gas stocks and LNG, check out Money Morning Global Energy Strategist Dr. Kent Moors' 
report "Betting on the Coming Boom in Natural Gas." 



Why China is Buying Into U.S. Natural Gas- The Street Report 

MARCH "13, Z011 By JEFF USCHER, CONTRIBUTING WRITER, MONEY MORNING 

1\ private enefb'Y company based in China is 

reportedly irwe~ting in the conslruction of a 

network of liquefied natura\ gas (LNG) fuc!ing 

slations in the United Swtes. 

According to a Reuters report, ENN Group Co. Ltd. 

is teaming with a small U.S.-based company, and 

the p8rtnership plans Lo open 50 loGO LNG fuellng statioTlS Lhis year. LNG 

stations cost <Jn average about $1 million each to build, industry experts say. 

LLC in 3 Easy Steps 
7ij W\'<w.LcgalZoom. com/LLC 
Form a Limited Liability Company. 

~~~~~~~-~-~y Fo_0~:_~ Entrel?ren~l!_~: _______ _ 
Trade Architect Platform 
~TDAmeritradc.com 
Web Based Trading Platform from TD 
Ameritrade. Trade Free for 60 Days! 
---------------

Best Dividend Stock 
7 W\Vw.tlividendsrmd incomedail y.com 
Free Insider Advice: Our Ten Must-Own 

I ! 
I I l ___ l 

Dividend Stocks of2013! AdCholces ~ 

ENN has already built a number of 

natural gas fueling stations in 

China, which is much further 

along in use of l .NG for heavy 

trucks Lilan the United States. 

LNG's been promoted by investors 

such <lS T. Boone Pickens and 

natural gas producers including 

Chesapeake Energy Corp. (NYSE: 

CHK) as a cheaper, cleaner fuel for 

long-haul tn1cks. 

Now more natural gas companies are teaming up Lo provide LNG, which means 

more investment opportunities for energy investors. 

Natural Gas Companies Focusing on LNG 

Reuters reports that ENN initially approached Clean Energy Fuels Corporation 

(Nasdaq: CLNE}, the largest rwlural gas fueling company in the U.S., <Jbout 

forming a partnership to develop LNG fueling stations for large, long-haul trucks. 

ENN was rebuffed by CLNE, which has already built 70 LNG stations in the U.S., 

and turned to a tiny Utah company, CH4 Energy, which operated a single LNG 

and compressed natural gas {CNG) fueling station in Salt Lake City. 

ENN and CH4 Energy formed Transfuels LLC, which operates under the Blu LNG 

brand. Blu has now opened Hvc LNG fueling stations and will have several more 

open later this month. 

Royal Dutch Shell (NYSE: RDS.A) is also entering the U.S. LNG fueling station 

business, with plans to open 100 fueling stations although no scheduk was given. 

Clean Energy uses Pilot Flying J, a closely held, nationwide truck stop operator, to 

run its LNG fueling slations. 

Shell says it is in negotiulions with TravelCenters of America LLC {NYSE: TA) to 

operate its planned LNG ruc\ing network. 

Blu remains unaffi!iutcd with ;my truck stop chain. The company says it ultimately 

plans to build up lo 500 I .NG stutiuns nationwide. 

http://streetrepoti.net/commodities/why-china-is-buying-into-u-s-natural-gas/ 

Page 1 of2 

8/l 0/2013 



Why China is Buying Into U.S. Natural Gas- The Street Report 

All of the companies involved are being rather s~;!cretive about where they plan to 

locat;e their fueling stations. 

Beu1use the business ls aimed at heavy, long-haul tf'.tck.s, Ju-'>t about c;ll of the LNG 

statiot<s will be along major interstate highways. 

httn ·II <trPPtrPnort. net/ commodities/why -china-is-buying-into-u-s-natural-gas/ 
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devon 

Emergency 

2. Hazards Identification 

Physical state 

Appearance 

Emergency overview 

OSHA regulatory status 

Potential health effects 
Routes of exposure 

Eyes 

Skin 

Inhalation 

Ingestion 

Target organs 

Chronic effects 

Signs and symptoms 

Potential environmental effects 

o·t 

OG-0:2-2010 

Devon US Operations 
20 i~orth Broadway 
Oklahoma City, OK 73102--8_260 
T ek:Jphon~;: (4:)5) 235-36·1 ·1 

Devon Canadian Operations 
Calgary, AB. T2P 4H2 
2000, 400- 3rd Avenue SW. 
Telephone: (403) 232-7100 

Emergency Chemtrec: 
Within the USA (800) 424-9300 
Outside the USA (703) 527-3887 
Devon Canada Emergency Phone: 
(403) 232-7100 

Gas. 

Liquefied gas. 

DANGER 

Extremely flammable gas- may cause flash fire. Contents under pressure. Vapors may cause 
flash fire or explosion. Will be easily ignited by heat, spark or flames. Containers may explode 
when heated. Possible reproductive hazard that may cause adverse reproductive effects based 
on animal data. Gas may be irritating to eyes, skin and the respiratory tract. May cause central 
nervous system effects. 

This preparation is classified as dangerous according to Directive 1999/45/EC and its 
amendments. This product is hazardous according to OSHA 29CFR 1910.1200. 

Eye contact. Skin contact. Inhalation. 

Gas may be irritating to the eyes. Direct contact with liquefied gas may cause eye damage from 
frostbite. 

Gas may be irritating to the skin. Contact with evaporating liquid may cause frostbite or freezing of 
skin. 

Gas may be irritating to respiratory tract. This product is an asphyxiant gas which can cause 
unconsciousness/death if OXYGEN levels are sufficiently reduced. In high concentrations, vapors 
are narcotic and may cause headache, fatigue, dizziness and nausea. 

This material is a gas under normal atmospheric conditions and ingestion is unlikely. 

Skin. Eyes. Respiratory system. Central nervous system. Liver. Kidneys. Reproductive system. 

May cause central nervous system disorder (e.g., narcosis involving a loss of coordination, 
weakness, fatigue, mental confusion, and blurred vision) and/or damage. Possible reproductive 
hazard that may cause adverse reproductive effects based on animal data. May cause damage to 
the liver and kidneys. 

Narcosis. Decrease in motor functions. 

Not expected to be harmful to aquatic organisms. 

3. Composition /Information on Ingredients 

Components CAS# Per..;;ent 

Propane 74-98-6 15-18 

lsobutane 75-28-5 1-5 
---------~---

-----------------~----------~-·--------------

Natural Gas Liquids (Y Grade) ovH NA ,\1\SDS 
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fl·Butane i00-97-8 2-6 

109-66-0 1-3 

'\ 1 0-54-3 1-3 

/4-d2-,IJ 0-3 

Gornp·c<~ition (;~)mrn0nts /\1! cont::G;··:trations ar:., !n }Ji·::rcsnt by weight unless ingroc!:ent is a g:aE.:. Gc:s concentrations are in 
p~o;;"ce::t by volumE;. 

First .ail:i pn::t~}t.~uN;:o::; 
Ey-e contai:t 

Skin contact 

Inhalation 

Ingestion 

Notes to physician 

General advice 

5. Fire Fighting Measures 

Flammable properties 

Extinguishing media 
Suitable extinguishing 
media 

Unsuitable extinfjuishing 
media 

Protection of firefighters 
Specific hazards arising 
from the chemical 

Protective equipment and 
precautions for firefighters 

Special protective equipment 
for fire-fighters 

Specific methods 

Hazardous combustion 
products 

Natural Gas Liquids (Y Grade) 

in case of contact, immediately flusl1 eyes with fresh water for at !east 15 minutes while holding 
the eyelids open. Remove contact lenses if worn. Get medical attention if irritation persists. 

~lot expected to be absorbed through the skin but may cause slight irritation. High pressure 
injection through the skin requires immediate medical attention. Treat frostbite area of skin by 
immersing the affected area in warm water (between 100F/38C and 110F/43C, not exceeding 
112F/44C). Keep immersed for 20 to 40 minutes. Seek medical assistance. 

Move injured person into fresh air and keep person calm under observation. If breathing is 
difficult, give oxygen. Get medical attention if any discomfort occurs. 

This material is a gas under normal atmospheric conditions and ingestion is unlikely. 

Provide general supportive measures and treat symptomatically. 

Ensure that medical personnel are aware of the material(s) involved, and take precautions to 
protect themselves. 

Extremely flammable gas. Gas forms mixtures with air which can catch fire and burn with 
explosive violence. Vapors are heavier than air and invisible mixture spreads easily and may 
accumulate in low or confined areas, travel considerable distance to source of ignition and fiash 
back. Runoff to sewer may create fire or explosion hazard. 

Extinguish witll carbon dioxide, dry powder or water fog. 

Not applicable. 

Fire may produce irritating, corrosive and/or toxic gases. 

Do not extinguish fires unless gas flow can be stopped safely; explosive re~ignition may occur. 
Promptly isolate the scene by removing all persons from the vicinity of the incident. No action 
shall be taken involving any personal risk or without suitable training. For fires involving this 
material, do not enter any enclosed or confined fire space without proper protective equipment 
including self-contained breathing apparatus. Stop flow of material. Use water to keep fire 
exposed containers cool and to protect personnel effecting shutoff. If a leak or spill has not 
ignited, use water spray to disperse the vapors and to protect personnel attempting to stop leak. 
Prevent runoff from fire control or dilution from entering streams, sewers or drinking water supply. 

Fire~fighters should wear appropriate protective equipment and self-contained breathing 
apparatus (SCBA) with full face-piece operated in positive pressure mode. Use approved gas 
detectors in confined spaces. 

ln the event of fire and/or explosion do not breathe fumes. Evacuate area. Check oxygen content 
before entering area. Water spray sllould be used to cool containers. Remove pressurized gas 
cylinders from the immediate vicinity. Turn leal<ing cylinder with the leak up to prevent escape of 
gas in liquid state. Containers can burst violently when heated, due to excess pressure build-up. 

Carbon monoxide and carbon dioxide. 

3585 Version#: 01 Revision date: 06-02-2010 Print date: 06-02-2010 
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r:::!vironm.':!ntal prl';)cautlons 

~-~;.;;Aho()'·~ lot contalrnm;nt 

fd\~rthod~> ~~or ch":;ctning up 

Oth,r;r infc1'JJ1ation 

7. Handling and Storage 

Handling 

Storage 

tJiminBte all r~ources of ignition in vicinity of reiea;:;ed var-)ors. Evacuate all norH3ssen{ia\ 
p:;rsonnel to an G!"8a upw!nd. Stop 1e<:1k if possibk:; vtlt.ht"i'Jt any risk. Venti\a.h~ enclo;,ed areas to 
,,,, .. ,.p,·• fon::::.ttion of tox!c, 'flarnm2b1~0! -:.lr 'JX'-; c1 ro;iic.!:~i'it. :.:ttmospht::res. 1/v'FJ.:er spc~1Y rnay be used 

cfxlll'-~'"; v:tr;or:o. /woid var~or cloud ·"NDL .:;;·::L :-_·r r~::spi1·,;1b-y protective ~;z.;l.ip:T.Jil~. U.s& 
suitahiG prote(;t.ive equipment {section ,:::J), r·:::io;v :::1!! ;·)rG-·fiQhtlng proccdur.:;!·> (s;;)c:ion :)). 

;:'re\'·,Jnt i'urth"3r 1.::-:::::;kc.ge or spillage if s~1h ·tc, d'.-) :::. ,~ Fr•;\.•l·~nt ma!erin\ from enterinc; Crr,-:ins, sewers 
cr kr·.'i lyin~J ~-~rsas. S~Je section i 3 ·for v;s. ;:tt~ •. i~;,::~o~:;;~.l .inh:trrn8tion. ~ 
~;top l2ak if you c;Jn do so '>jV\thout risk. ["-'r:')'r:;,'!~ o:::\LIJ' into vvater.,vay, se1Ners c:r cor:fir<0~d areas. 

stop 'rhc' llow of q:c·iS. Aliovv to dissip8te 1/'ii~h Dc:ec.u;n'.:: 1/entilation. 

The.so g;;Y:fiS may :;e used <:-is em au:dii:::~ry fl12i u; :.::c-;;.)u~_;ed of by burning ;n a properly design13d 
\'\me or incinerat~x in accord;-:~nce vvith i'eckot:;:;l v:· \u,:::;i tequirements. 

Put on appropriate personal protective equipment (see section 8). Special precautions should be 
taken when entering or handling equipment in this type o·f gas service because of possible 
radioactive contamination. All equipment should be checked for radioactivity or opened to the 
atmosphere and have forced ventilation applied for at least 4 hours prior to entry or handling. 
Avoid direct skin contact with any surface. Avoid generation of dust, smoke, fumes, etc. in the 
work area, or if they cannot be avoided, a tested and certified radionuclide dust respirator should 
be worn. Smoking, eating, or drinking should be prohibited when working with the equipment. 
Employees should wash thoroughly with soap and water and discard contaminated clothing after 
entering or handling the equipment Workers should wash hands and face before eating, drinking 
and smoking. Use only with adequate ventilation. Wear appropriate respirator when ventilation is 
inadequate. Do not enter enclosed areas and confined space unless adequately ventilated. 
Store and use away from heat, sparks, open flame or any other ignition source. Use 
explosion-proof electrical (ventilating, lighting and material handling) equipment. Pumping and 
transferring operations must be electrically grounded and bonded to dissipate static build up. 

Keep away from heat, spark, and open flame. Store storage containers in coo\, well-ventilated 
areas away from direct sunlight, heat or flame. Thoroughly test gas lines for leakage before use, 
especially in confined spaces. Store away from strong oxidizing materials. 

8. Exposure Controls I Personal Protection 

Occupational exposure limits 

ACGIH 
Components 

Hexanes+ ( 11 0-54-3) 
lsobutane (75-28-5) 
Methane (7 4-82-8) 
n-Butane ( 106-97 -8) 
n-Pentane (1 09-66-0) 
Propane (7 4-98-6) 

U.S.- OSHA 
Components 

Hexanes+ ( 11 0-54-3) 

n-Butane (1 06-97 -8) 

n-Pentane (1 09-66-0) 

Propane (7 4-98-6) 

Natural Gas Liquids (Y Grade) 

Type 

TWA 
TWA 
TWA 
TWA 
TWA 
TWA 

Type 

PEL 

TWA 

TWA 

PEL 

STEL 

TWA 

PEL 

TWA 

3585 Version#: Di Revision elate: 06-02-20i0 Print date: 06-02-2010 

Value 

50 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
600 ppm 
1000 ppm 

Value 

500 ppm 
1800 mg/m3 
180 mg/m3 
50 ppm 
800 ppm 
1900 mg/m3 
2950 mg/m3 
1000 ppm 
750 ppm 
2250 mg/m3 
600 ppm 
1800 mg/m3 
1000 ppm 
1800 mg/m3 
1800 mg/m3 
1000 ppm 
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Canada ~Alberta 
Components Tf)':'\'0 ---------------------- ·--------·----------
Hexanes+ (110-54-3) 

n~Elutane (i Q\3-97 -B) 
n-Pe!1tanr3 ('1 09--56-0) 

Propane (7 A-9FJ-6) 

C ::;rnpQtlf:n':s 

TVv/\ 50 ppm 

T\Ni\ 
TVVf\ 

lyp·:;. 

'176 m~:jlrn3 
·1000 ppm 
'iT/0 mg/rr:3 
600 ppm 
iiJOO .ur~m 

·}~·e;;~·m.~·s+ Ti~i-O~ .. ;-;i·~3) ___ ··---------------·::r;\;,{.F:--------- ·--------2-o-~-;p-m---~-----·-·-----------------·-·--·-· 

Methane (1 c)--82 ·B) T\i\1/-\ 1000 ppm 
n-Butane (i06-D7-d) S'IE. 750 ppm 

n-Pent3ne ('109-66-0) 
Propane (7 4-98-6) 

EnHineering controls 

Personal protective equipment 
Eye I face pi'Otection 

Skin protection 

Respiratory protection 

General hygiene 
considerations 

TV\//1• 600 pprn 
WU\ 600 ppm 
TVVA. 1 000 ppm 

Explosion proof exhaust ventilation should be used. Use process enclosures, local exhaust 
ventilation, or other engineering controls to control airborne levels below recommended exposure 
limits. Provide adequate ventilation and minimize the risl\ of inhalation of gas. 

If eye contact is likely, safety glasses with side shields or chemical type goggles should be worn. 

No special requirements under ordinary conditions of use. 

Wear approved respiratory protection when working with this material unless ventilation is 
adequate to keep airborne concentrations below recommended exposure standards. 

Always observe good personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing and protective 
equipment to remove contaminants. Observe any medical surveillance requirements. 

9. Physical & Chemical Properties 

Appearance 

Color 

Odor 

Odor threshold 

Physical state 

Form 

pH 

Melting point 

Freezing point 

Boiling point 

Flash point 

Evaporation rate 

Flammability 

Liquefied gas. 

Colorless. 

Odorless. 

Not available. 

Gas. 

Liquefied gas. 

Not available. 

Not available. 

Not available. 

-·1264 'F (-88 'C) 

-211 'F (-135 'C) Cleveland Closed Cup 

Not available. 

Not available. 

Flammability limits in air, upper, 12.5 
%by volume 

Flammability limits in air, lower, 1.1 
%by volume 

Vapor pressure 

Vapor density 

Specific gr2.vity 

Solubl!lty (water) 

Partition coefficient 
(n-octanoliwater) 

Automignition temperature 

Decomposition temperature 

Bulk density 

Natural Gas Liquids (Y Grade) 

697.96 (38'C /100'F) 

Not available. 

Not available. 

Negligible 

No data available. 

500 'F (260 'C) 

Not available. 

1 1 (Air=1) 
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10. Chemical Stability I', R>'1activit.y Information 

Chemical stability 

Conditions to ~wcid 

lnr:t;r;';p;rtibJ;"~ mi?t tt-:ri;Jl.s 

H.a:r.a.rdous d:ec~?mposi±ion 
produd$ 

fo.sslhiW;y of haZiJJdoas 
1'8ctGdt)r\S 

n-Butane (106-9"/-8) 

n-Pentane (109-66-0) 

Propane (74-98-6) 

lsobutane (75-28-5) 

Toxicological information 

Acute effects 

Local effects 

Sensitization 

Chronic effects 

Carcinogenicity 

Epidemiology 

Mutagenicity 

Neurological effects 

Reproductive effects 

Teratogenicity 

12. Ecological Information 

Ecotoxicological data 
Components 

n-Pentane (109-66-0) 

Hexanes+ (110-54-3) 

Ecotoxicity 

Environmental effects 

Persistence and degradability 

Bioaccumulation I 
Accumulation 

Partition coefficient 
(n-octanollwater) 

Natural Gas Liquids (Y Grade) 

Stable under normal temperature conditions. 

Heat, flames and sparks. 

Car~on Dioxide. Carbon rnono~dJ&. 

Hazan:l•Jus po!ymf::rization doe-~~ no( occur. 

T~::Jst R.(lSUH:':> 

----A-Cute 1rlhf1!7:ltion-i~cT50 Rat: 558!Ti9!14 Hours------~--·­
Acute Inhalation LC50 Rat: 364 mg/14 Hours 

Acute Inhalation LC50 Rat:> 1442.847 mg/115 Minutes 

Acute Inhalation LC50 Mouse: 52 mg/11 Hours 

This product may contain detectable but varying quantities of the naturally occurring radioactive 
substance radon 222. The amount in the gas itself is not hazardous, but since radon rapidly 
decays (!1/2 = 3.82 days) to form other radioactive elements including lead 210, polonium 210, 
and bismuth 210, equipment may be radioactive. The radon daughters are solids and therefore 
may attach to dust particles or form films and sludges in equipment. Inhalation, ingestion or skin 
contact with radon daughters can lead to the deposition of radioactive materia! in the lungs, bone, 
blood forming organs, intestinal tract, kidney and colon. Occupational exposure to radon and 
radon daughters l1as been associated with an increased risk of lung cancer in underground 
uranium miners. Follow the special precautions listed in handling and storage section of this 
document (see section 7). 

Gas may be irritating to eyes, skin and the respiratory tract. May cause central nervous system 
effects. This product is an asphyxiant gas which can cause unconsciousness/death if OXYGEN 
levels are sufficiently reduced. Contact with liquefied gos can cause damage (frostbite) due to 
rapid evaporative cooling. 

May cause central nervous system effects. 

Not a skin sensitizer. 

May cause damage to the liver and kidneys. 

No data available. 

No data available. 

No data available. 

Central and/or peripheral nervous system damage. 

Possible reproductive hazard that may cause adverse reproductive effects based on animal data. 

No data available. 

Test Results 

EC50 Daphnia: 2.3 mg/1 48 Hours 

LC50 Fish: 3.1 mg/1 96 Hours 

LC50 Fathead minnow (Pimephales promelas): 2.101-2.981 
mg/1 96 hours 

Not expected to be harmful to aquatic organisms. The product contains volatile organic 
compounds which have a photochemical ozone creation potential. 

Ecological injuries are not l·mown or expected under normal use. 

No data available. 

No data available. 

No data available. 
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Mobmty in environmental 
n11.~dia 

The product is a voiatile substance, INhich may spread in thrJ atmosphere. 

Dispm;~·; or thLs rr,atf:~rLJi ;,m:J iU> cortt::.:in:~r 2t h:~z:.lc:iou:',; or :~peci,=d waste coiiaction po\nL (\..]Ust be 
inci:·ier~::te~:! \n <1 ::-tt1::2t:'o incin.:::rstion p];Jnt ';v~ldin:} :::: }JJ.:~m1it c!::;livered by thf~ cornp~tent authorities. 
C.\ .. ; not aii(r'W lhb n1::-'t.c..:rial to drain ir.t.J sfJ'n~·~rsivv;(';r _.,:;ur~f.lliE::;. 

D(JT 

8~1-::jlc shipping requinmu,:rrts: 

UN number UNi075 
Prop:t'.lr :sllippil"HJ n.o1me 
HEJ.<::a.rd class 
Environmental hazards 

Marine pollutant 
Labels required 
Additional info1·mation: 

Special provisions 
Packaging exceptions 
Packaging non bulk 
Packaging bulk 
ERG number 

DOT BULK 

Pc.;troleum rFlSes, lic<uefied 
2. i 

No 
2.1 

T50 
306 
304 
314, 315 
115 

Basic shipping requirements: 

UN number UN1075 
Proper shipping name 
Hazard clas:3 
Labels required 
Additional informatlnn: 

Special provisions 
Packaging exceptions 
Packaging non bulk 
Packaging bulk 
ERG number 

lATA 

Petroleum gases, liquefied 
2:1 
2.1 

T50 
306 
304 
314, 315 
115 

Basic shipping requirements: 

UN number 1075 
Proper shipping name 
Hazard class 

IMDG 

Petroleum gases, liquefied 
2.1 

Basic shipping requirements: 

UN number 1075 
Proper shipping name PETROLEUM GASES, LIQUEFIED 
Hazard class 2.1 
Environmental hazards 

Marine pollutant 
EmS No. 

TDG 

Basic shipping requirements: 

Proper shipping name 
Hazaro class 
UN number 
Marine P?llutant 

Natural Gas Liquids (Y Grade) 

No 
F-D', S-U 

PETROLEUM GASES, LIQUEFIED 
2.1 
UNI075 
No 

3585 Version#: 01 Revision date: 06-02-2010 Print date: 06~02"20"10 
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D07 DOT BUL.\ lATA 

TOG 

15. Regulatory Information 

US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication 
Standard. 29 CFR ·1910.1200. 
All components are on the U.S. EPA TSCA Inventory List. 

US EPCRA (SARA Title Ill) Section 313- Toxic Chemical: De minimis concentration 

Hexanes+ (CAS 1 10-54-3} 1.0% 
US EPGHA (SARA Title Ill} Section 313. Toxic Chemical: Listed substance 

Hexanes+ (CAS 1 10-54-3} Listed. 
US TSCA Section 12(b) Export Notification: Export Notification requirement/De minimis concentration 

n-Pentane (CAS 109-66-0} 1.0% One-Time Export Notification only. 

CERCLA (Superfund} reportable quantity (lbs} 

Propane 100 
I so butane 100 
n-Butane 1 00 
n-Pentane 100 
Hexanes+ 1 00 
Methane 100 

Superfund Amendments and Reauthorization Act of 1986 (SARA} 

Hazard categories Immediate Hazard- Yes 
Delayed Hazard- Yes 
Fire Hazard- Yes 
Pressure Hazard - No 
Reactivity Hazard- No 

Section 302 extremely No 
hazardous substance 

Section 311 hazardous No 
chemical 

Drug Enforcement Agency 
(DEA) 

Not controlled 

Canadian regulations This product has been classified in accordance with the hazard criteria of the CPR and the MSDS 
contains all the information required by the CPR. 

WHMIS status 

WHMIS classification 

Natural Gas Liquids (Y Grade) 

Controlled 

A - Compressed Gas 
61 -Flammable/Combustible 

3585 Version#: 01 Revision date: 06-02-2010 Print date: 06-02-2010 

DVN NA MSDS 

7/8 



WHMlS labeling 

This rr;)d!.:Ct doe-s not C'J'lt8i'1 a ci"lsmical known to tha ~li3!B of California to c;Juse cancer, birth 
dl~fects or other reproductiv-,o) harm. 

Hc<x-anos+ (CA_S i·J0-5il---3) 
11~f311tane (C/\S 106-87--0) 
n--Pr;ntam"'! (CAS I 09-6G-O) 

Listsd. 
Lis'od. 
L.i.s:8d. 

u~:; h M::i•SSCH.:i-FJS~o:th:; RTK- Sub:r.,t.anr;e~ Lis~Bd subnt:anc:; 

Hsx;,mes+ (CAS 1·!0-54-3) 
J:3(lbutane (CAS 75-28 .. 5) 

Listed. 
Listed. 

Methane (CAS 74-82-8) Listed. 
n-Pentane (CAS 109-66-0) Listed. 
Propane (CAS 74-98-6) Listed. 

US R New Jersey Community RTK (EHS Survey): Reportable threshold 

Hexanes+ (CAS 110-54-3) 500 LBS 
lsobutane (CAS 75-28-5) 500 LBS 
Methane (CAS 74-82-8) 500 LBS 
n-Butane (CAS 106-97-8) 500 LBS 
n-Pentane (CAS 109-66-0) 500 LBS 
Propane (CAS 74-98-6) 500 LBS 

US R New Jersey RT!<- Substances: Listed substance 

lsobutane (CAS 75-28-5) Listed. 
Methane (CAS 74-82-8) Listed. 
Propane (CAS 74-98-6) Listed. 

US ~Pennsylvania RH\- HaL:ai·dous Substances: Listed substance 

Hexanes+ (CAS 11 0-54-3) Listed. 
lsobutane (CAS 75-28-5) Listed. 
Methane (CAS 74-82-8) Listed. 
n-Pentane (CAS 109-66-0) Listed. 
Propane (CAS 74-98-6) Listed. 

16. Other Information 

Further information 

HMIS® ratings 

NFPA ratings 

HMIS® is a registered trade and service marl< of the NPCA. 

Health: 1• 
Flammability: 4 
Physical hazard: 0 

Health: 1 
Flammability: 4 
Instability: 0 

Disclaimer This information is provided without warranty. The information is believed to be correct. This 
information should be used to make an independent determination of the methods to safeguard 
workers and the environment. 

Issue date 06-02-2010 

Natural Gas Liquids (Y Grade) 
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Revision Date' Issuing Date n-sep-2011, Page 1 I 11 

·1. PRODUCT AND COtv\Fr\NY !Cf!\lT!FlCATION 

Product Name 

UN-Number 

Recommended Use 

Synonyms 

Supplier Address· 

Chemical Emergency Phone 
Number 

2. HAZARDS IDENTIFICATION 

DANGER! 

Appearance Colorless. 

OSHA Regulatory Status 

Liquefied Natural G2s 

UN1972 

Industrial use. 

LNG 

Linde Gas North America LLC - Linde Merchant Production Inc. -Linde LLC 
575 Mountain Ave. 
Murray Hill, NJ 07974 
Phone, 908-464·8100 
www.lindeus.com 

Linde Gas Puerto Rico, Inc. 
Las Pal mas Village 
Road No. 869, Street No.7 
Catano, Puerto l<ico 00962 
Phone, 787-641-7445 
www.pr .lindegas.com 

Linde canada Limrted 
5860 Chedworth Way 
Mississauga, Ontario LSR OA2 
Phone,905·501-1700 
www.lindecanada.com 

'May include subsidiaries or affiliate companies/divisions. 

For additional product information contact your local customer service. 

chemtreC1·800-424-9lOO for US/ 703-527-3887 outside us 

Emergency overview 

Extremely flammable 
Extremely cold liquid and gas under pressure. 

May cause skin, eye, and respiratory tract irritation 
Asphyxiant at high concentrations 

May cause central nervous system depression 
Contents under pressure 

Keep at temperatures below 52°( I 125"f 

Physical State Cryogenic liquid. Odor Petroleum like 

This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 
1910.1200). 



liquefied Natural Gus, Material Safety Data sheet, Revision Date, Page 21 11 

Potential Health Effects 

Principle rwutes of Exposure Inhalation. 

Acute Toxicity 

lnhalation May cause central nervous system depression with naus2a, headache, dizziness, vomiting, and 
incoordinotio,l. Sim;J!e asphyxiant. May cause sufrccation by dispi<Jcing the oxygen in the air. 
Exposure to oxy~]erJ-deficient atmosphere ( < ·1 9.5%) r11ay cause dizziness, drowsiness, nausea, 
vomiting, excess sai!votion, diminished mental alertiieS5, !oss of consciousness and death. Exposure to 
atmospheres containing 8-1 0% or less oxygen will bring about unconsciousness without warning and 
so quickly that the indivrduals cannot help or protect themselves. Lack ol sufficient oxygen may cause 
serious injury or death. 

Eyes Contact with product may cause frostbite. 

Skin May cause frostbite. 

Skin Absorption Hazard ~lo known hazard in contact with skin. 

Ingestion Not an expected route ol exposure. 

Chronic Effects None known. 

Aggravated Medical Conditions Respiratory drsorders. 

Environmental Hazard see section 12 for additional Ecologica I Information. 

3. COMPOSITION/INFORMATION ON INGREOIENTS 

Chemical Name 
Methane 
Nitrogen 
Propane 
Ethane 
N-Butane 
tsobutane 
Helium 
lsopentane 
Pentane 
arbon dioxide 

4. FIRST AID MEASURES 

Eye Contact 

Skin Contact 

CAS-No Volume OJo chemrcal formula 
74-82-8 62-93 CH, 
7727-37-9 1-9 N, 
74-98-6 1-7 C3H8 
74-84-0 3-11 C2H6 
I 06-97-8 1-3 C4H10 
75-28-5 1-3 C4H1o 
7440-59-7 <2 He 
78-78-4 <I CsHn --
109-66-0 <1 CsH12 
124-38-9 <1 D2 

tn the case of contact with eyes, rinse immediately with plenty olwater and seek medical advice. If 
frostbite is suspected, flush eyes with cool water for 15 minutes and obtain immediate medical 
attention. 

Wash off immediately with plenty ol water. II skrn irritation persists, call a physician. For dermal contact 
or suspected frostbite, remove contaminated clothing and flush affected areas with lukewarm water. 
DO NOT USE HOT WATER. A physican should see the patient promptly if contact with the product has 
resulted in blistering of the dermal surface or rn deep tissue lreezrng. 
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lnha:ation 

Ingestion 

Notes to PhysiciJn 

5. FIRHIGHTING MEASURES 

PROMPT MEDICAL ATTENTION iS MANDATORY iN ALL CASES OF iN~LII.L-\TIJN OVEREXPOSUf~~- RESCUE 
~'ERSONNEL SHOULD BE EQU\PPm WITH SELF-CONTAINED Bf~EATHi~IG APPARATUS. Conscious inhalation 
victims should be as.sist~d to an uncont2rnin:-Jted area and inha!e fres;i air. II boeathing is difficult, 
administer oxygen. Unconscious persons should be moved to an uncontaminated area and, as 
necessary, given artificial re.suscitction ;:llld supplemental oxygen. Tr:~atrnent should be symptomatic 
and supportive. 

None under normal use. C:et medical attention if symptoms occur. 

Treat symptomatically. 

Flammable Properties Extremely flammable. 

Suitable Extinguishing Media Dry chemical or CO,. Water spray or fog. DO NOT EXTINGUISH A LEAKING GAS FIRE UNLESS LEAK CAN BE 
STOPPED. 

Hazardous Combustion Products Carbon monoxide. Carbon dioxide (CO,). 

Explosion Data 

Sensitivity to Mechanical Impact 

Sensitivity to Static Discharge 

Specific Hazards Arising from the 
chemical 

Protective Equipment and 
Precautions for Firefighters 

6. ACCIDENTAL RELEASE MEASURES 

Personal Precautions 

Environmental Precautions 

Methods for Containment 

Methods for cleaning Up 

None 

Yes. 

May form explosive mixtures witll air. Contmue to cool file exposed cylinders until flames are 
extinguished. Cylinders may rupture under extreme heat. Damaged cylinders should be handled only 
by specialists. Vapors from liquefied 9as are initially heavrer than air and spread along ground. Vapors 
may travel to source of ignition and flash back. 

If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an 
explosive-ignition may occur. If the fire is extinguished and the flow of gas continues, use increased 
ventilation to prevent build-up of explosive atmosphere. Ventilation fans must be explosion proof. Use 
non-sparking tools to close container valves. 

Use water spray to cool surrounding containers. Be cautious of a Boiling Liqurd Evaporating Vapor 
Explosion, BLEVE, if flame is impingrng on surrounding containers. 

As in any frre, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or 
equivalent) and full protective gear. 

ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). All equipment 
used when handling the product must be grounded. Do not touch or walk through spilled materral. Stop 
leak if you can do it without risk. Wear self-contained breathing apparatus when entering area unless 
atmosphere is proved to be safe. Monitor oxygen level. 

Use water spray to reduce vapors or divert vapor cloud drift. Avord allowing water runoff to contact 
spilled material. Prevent spreading of vapors through sewers, ventilation systems and confined areas. 

Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is in 
container or container valve, contact the appropriate emergency telephone number in Section 1 or call 
your closest Linde location. 

Return cylinder to Linde or an authorized drstrrbutor. 



7. fiANDcitiG M\\J ';fORAGE 

Handling 

Storage 

Liquefied Natural Gas, Material Safety Data Sheet, Revision Date, Page 4 I 11 

Ground and bond a!i i:::::s and 2'_)uipmel":t .Jssociate:J 'Nith product system. All equipment shou!d be 
non-sparking Cilid e:.:pk:,sic1n pioof. Remove nil sou1ce.s oi ignition. Use only in ventilated areas. "NO 
Stv\OKING" signs shou:cl be posted in storage and use 3reas. 

Never attempt to lift a cylinder by its valve protectio:-1 cap. erotect cyliDders from physical damage; do 
not drag, roll, slide or Crop. VI/hen molfing cylinders, even for short dis lance, use a cart designed to 
transport cylinders. Use equrpment rated for cylinder pressure. use backllow preventive device in 
piping. 

Use an adjustable strap wrench to remove over-tight or rusted caps. Never 1nsert an object (e.g. 
wrench, screwdriver, pry bar, etc.) into valve cap openings. Doing so may damage valve, causrng leak 
to occur. II user experiences any difficulty operating cylinder valve discontinue use and contact 
supplier. 

Never put cylinders rnto trunks of cars or unventilated areas of passenger vehrcles. Never attempt to 
refill a compressed gas cylinder without the owner's written consent. Never strrke an arc on a 
compressed gas cylinder or make a cylinder a part of an electrical circuit. 

For additional recommendations, consult Compressed Gas Association Pamphlets P-1, P-14, and Safety 
Bulletin SB-1. 

Outside or detached storage is preferred. Protect from physical damage. Cylinders should be stored 
upright with valve protection cap in place and firmly secured to prevent falling. Store in cool, dry, well­
venti Ia ted area of non-combustible construction away from heavily trafficked areas and emergency 
exits. Keep at temperatures below szoc 1 115°F. Full and empty cylinders should be segregrated. Use a 
"lrrst in-first out" inventory system to prevent full cylrnders from berng stored for excessive periods of 
time. Always store and handle compressed gas cylinders in accordance with Compressed Gas 
Association, pamphlet CGA-P1, Sale Handling of Compressed Gases rn Containers. 

8. EXPOSUilE CONTROLS/ PERSONAL PROTECTION 

Exposure Guidelines 
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------·-ci-;·(·m:;~-a 1 ~~ Jrrle---~-L·----xGiiH···rLil·-=--4----- ---·--as -HA p E ~:----------- - --· r··------------N~~i~iDLH ______ ] 

------~~~~~~t2e =--~-~ =---:~-6~~~m~---~:--=~=-==~==[~=---=-~~:-
Carbon dioxide STEL = JOOGO ppm TWA: 5000 ppm 1 IDU-1: t/0000 ppm 

1 12,1-38-9 TWA: 5000 ppm TW,U.: 9000 :ng/rn3 TW;~: 5000 ppm 
I (vacated) TWA: IOOOJ ppm TW,\: 9000 mg/m3 

(v3Cated) TWA: 18000 mg/m3 STEL 30000 ppm l (vacated) STEL: 30000 ppm J STEL: 54COD mgjm 3 

1------------------ ----------·-c-c-------i _ __(•1aca~d) STE_L 5400i)_n:G1f_ITl'_ ---------------~ 
N-Butane TWA: 1000 ppm 1 (vacated) TWA 800 opm L TWA: 800 ppm 

1---------'J"-06u_·-'-9 71_-:e8 ___ -+----=--cc-~~-----l---'-'( v_,_a"ca"-'te'-'d0) __ Tc:V:cV A"-':-'-1 '-'90"-'0:=m 'lL_rn_'_ TWA 1900 ma / m3 

Pentane TWA: 600 ppm TWA: 1000 ppm IDLH: 1500 ppm 
TWA: 2950 mg/m 3 Ceiling: 610 ppm 15 min 

(vacated) TWA 600 ppm Ceiling: 1800 mg/m3 15 min 
(vacated) TWA: 1800 mg/m 3 TWA: 120 ppm 

(vacated) STEL: 7SO ppm TWA: 350 mgjm3 

(vacated) STEL: 22SO mg/m3 

TWA: 1000 ppm 

TWA: 1 000 ppm Ethane 

~-----'7~4~-8~4~-0~~~-+~~~~~~~~~+-~~~~~~~---+----~~-~--------
Propane TWA: 1000 ppm TWA: 1000 ppm IDLH: 2100 ppm 
74-98-6 TWA: 1800 mg/m 3 TW?.: 1000 ppm 

TWA 1800 m~/m3 

!so butane 
75-28-5 

TWA: 1000 ppm N/A N/A 

Immediately Dangerous to Life or Health. 

Other Exposure Guidelines 

Engineering Measures 

Ventilation 

Personal Protective Equipment 

Eye/Face Protection 

Skin and Body Protection 

Respiratory Protection 

General Use 

Emergency Use 

Hygiene Measures 

Vacated limrts revoked by the Court of ;\ppeals decision in AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir., 
1992). 

Showers. Eyewash stations. Explosron proof ventilation systems. 

Use ventilation adequate to keep exposures below recommended exposure limits. 

Wear protective eyewear (safety glasses). 

Work gloves and safety shoes are recommended when handling cylinders. Wear cold insulating gloves 
when handling liquid. Cotton or Nom ex® clothing rs recommended to prevent static build-up. 

If exposure limits are exceeded or irritation is experienced, NIOSH/MSHA approved respiratory 
protection should be worn. Positive-pressure supplied air respirators may be required for high airborne 
contaminant concentrations. Respiratory protection must be provided in accordance with current local 
regulations_ 

Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus for 
oxygen-deficient atmospheres ( <19 .5%). 

Wear suitable gloves and eye/face protection. 
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9. PHYSICAL AND CHEMICAL Pi<OPEr<i!ES 

Product Information 

Appearance 
odor Threshold 
Flash Point 

Colorless. 
No information available 
·306'F I ·188'C 
580'(/ 1076'f 

Odor 
Physical StJte 
F!ashpoin~ ,\i\ethoC 
Flammability limits in Air 
Upper 

Petroleum like_ 
Cryogenic Liquid 
Closed cup 

Autoignition Temperature 

Lower 

The following information is for the NON·tNERT components of this mixture, 

hemical Name BoUing Po·mt Melr1ng Point Molecular Evaporation Water Solubility 
Weiqht Rate 

lsopentane 28 'C ·160 '[ 72.14 No information 
available 

arbon dioxide 56 °( -56 oc 44.00 0.145 g/ml@ 

r-- <-sooc-
25°( 

Pentane Jn 72.14 No information 
available 

"~-

N-Butane ·OSCC ·138.3 "C 58.12 No information 
available 

Methane ·162 '[ ·182.5 '( 16.04 No information 
available 

Ethane -88.]0( ·18] .. 20'[ 30.06 No information 
available 

Propane ·42.1 "C ·183 .. 20 '[ 44.09 No information 
available 

lsobutane ·11.7"[ ·255 "[ 58.12 No inrormation 
available 

The following information is for the INERT components that may be part of th1s mixture, 

1'-hemical Name Boiling Point 

Helium ·268.94 °[ 

Nitrogen -196 °( 

10. STABILITY AND REACTIVITY 

Stability 

Incompatible Products 

Conditions to Avoid 

Melting Point Molecular Evaporation Water Solubility 
Weiaht Rate 

·272.0 "[ 4.00 0.0089 (val/val@ 
20"C and 1 atm) 

-210 °( 28.01 0.023 (val/val@ 
20"C and 1 atm) 

Stable. 

Oxidizing agents. 

Heat, flames and sparks. 

Hazardous Decomposition Products Carbon monoxide (CO). Carbon dioxide (COz). 

Hazardous Polymerization Hazardous polymerization does not occur. 

11. TOXICOLOGICAL INFORMATION 

Acute Toxicity 

Product Information 

.. 
15';/-_, 
5% 

Vapor Pressure Vapor Density 
(Air·1) 

2.5 

838 psig (5778 
kPa)@21.1'C 

1.522 

1100 hPa@ 38 'C 2.5 

2200 hPa@ 20 'C 2.11 

46700 hPa@ · 0.56 
82.SOC 

600 ·39000 hPa 1.05 
@ 20 '[ 

600 · 39000 hPa 155 
@ 20 '[ 

2100 hPa@ 20 "C 2.06 

Vapor Pressure Vapor Density 
· (Air·1l 

Above critical 0.138 
temQ_!:rature 
Above critical 0.97 
temperature 

~~~Density 
Kq, m3@20'C 
3.212@15' 

1.839 

3.228 @15' 

2.52 @15' 

0.668 @15" 

1.282 @15" 

1.99@15' 

2.51 @15" 

Gas Density 
Ko/m3@20"C 

0.166 

1.165 



LDSO Orale 

LOSO Dermalc 

LCSO lnhalaliort 

Repeated Dose Toxicity 

Component Information 

Chemical Name 
Propane 
Ethane 

N·Butane 
lsobutane 
lsopentane 

Pentane 
Carbon dioxide 

Chronic Toxicity 

Chronic Toxicity 

Carcinogenicity 

Irritation 

Sensitization 

Reproductive Toxicity 

Developmental Toxicity 

synergistic Materials 

Target Organ Effects 
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No information available. 

No itlformation available. 

l'lo information available. 

No information available. 

No information available. 

---· 
LDSO Oral LDSO Dermal LCSO Inhalation 

= 658 mq/L (Rat) 4 h 
= 658 mq/L Rat) 4 h 
658ma/L ( Rat)4 h 

- 658 mq/L Rat) 4 h 
- 280000 mq/m' (Rat) 4 h 

> 2000 mg(kg (Rat) = 3000 mg/kg (_Rabbit)_ - 364g/m3 Rat )4 h 
470000 ppm (Rat) 

None known. 

Contains no ingredient listed as a carcinogen. 

No information available. 

No informatron available. 

No information available. 

Oxygen deficiency during pregnancy has produced developmental abnormalities in humans and 
experimental animals. 

None known. 

None known. 

12. ECOLOGICAL INFORMATION 

Ecotoxicity 

Will not bioconcentrate. 

ozone depletion potential; OOP; (R·11 = 1)c Does not contain ozone depleting chemrcal (40 CFR Part 82). 

Chemical Name Toxicity to Algae Toxicity to Fish Toxicity to Microorganisms Daphnia Magna (Water 
Flea) 

lsopentane ECSO 48 he- 2.3 mg/L 
(Daphnia maona-) 
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-----------------r--·------···-·-··- - ----- ---------·--·-----··-·- -- ----------·--

·---~-h.:.~:~;~:!ar: _____ 1I_~~-Aici~~- ~~~~i~]~J_: ___ ·-L_ ToxlcJty to ~~: _____ j1 ~o:~~~~~o "':·co~~"ards~rJ._~~phnra~~::;L~~~J Pentane LCSO 96 h o 1i i 0 '"9/L I ECoO 48 h o 9 74 mg/L 
(Prrnephares prorr·elac) (Daphnra magna) 
LC50 96 h o 9 37 rrl·J/1. 

I 

(Oncorhynchus 1nyklss) 1 I 
LCSO 96 h o 9 99 mg/L I 

____________________ L (L:::pcm1s maC£.9..0~~ J 

Ethane 2.8 
Propane 

I so butane 

13. DISPOSAL CONSIDERATIONS 

Waste Disposal Methods 

14. TRANSPORT INFORMATION 

DOT 

Proper shipping name 
Hazard class 
Subsidiary Class 
UN·Number 
Description 

2.3 
2.88 

Do not attempt to dispose of residual waste or unused quantitres. Return in the shipping container 
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP IN 
PLACE to Linde for proper disposal. This material, as supplied, is a hazardous waste according to federal 
regulations (40 CFR 261). 

Methane, refrrgerated liquid 
2.1 
None 
UN1972 

Emergency Response Guide Number 
UN 1972,Methane, refrigerated liquid,2.1 
115 

TOG 

Proper Shipping Name 
Hazard Class 
UN·Number 
Description 

MEX 

Proper Shipping Name 
Hazard Class 
UN·Number 
Description 

lATA 

UN-Number 
Proper Shipping Name 
Hazard Class 
EllG Code 

Methane, refrigerated liquid 
2.1 
UN1972 
UN1972,METHANE, REFRIGERATED LIQUID,2.1 

Methane, refrigerated liquid 
2.1 
UN1972 
UN 1972 Methane, refrigerated liquid,2.1 

UN1972 
Natural gas, refrigerated liquid 
2.1 
1 OL 
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Gescription 
Maximum Quantity for Pa:isenqe!· 
Maximum Quantity for Cargo Onlv 
limited Quantity · 

IMDG/IMO 

Proper Shipping ~lame 
Hazard Class 
UN-Number 
EmS No. 
Description 

ADR 

Proper Shipping Name 
Hazard Class 
UN-Number 
classification Code 
Description 

15. REGULATORY INFORMATION 

International Inventories 

TSCA 
DSL 
EINECS/ELINCS 

legend 

Complies 
Complies 
Complies 

U~.!'i 9l2}1atural !jilS, refrigerated iiquid,2.1 
Fc,rbidden 
Forbidden 
r:-mbicide11 

Methane, refrigecated liquid 
2.1 
Ul\11972 
F"o, s-u 
UN1972, Methane, refrigerated liquid,2.1, FP -188C 

Methane, refngerated liquid 
2.1 
UN1972 
3F 
UN 1972 Methane, refrigerated liquid,2.1, 

TSCA- United States Toxic Substances control Act Section S(b) Inventory 
DSL/NDSL- Canadian Domestic Substances list/Non-Domestic Substances list 
EINECS/ELINCS- European Inventory of Existing commercial Chemicalsubstances/EU list of Notified Chemical Substances 

u.s. Federal Regulations 

SARA 313 
Section 313 of Title Ill of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chemicals 
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372. 

SARA 311/312 Hazard Categories 

Acute Health Hazard 
Chronic Health Hazard 
Fire Hazard 
sudden Release of Pressure Hazard 
Reactive Hazard 

Clean Water Act 

Yes 
No 
Yes 
Yes 
No 

This product does not contain any substances regulated as pollutants pursuant to the clean Water Act (40 CFR 122.21 and 40 CFR 122.42). 

Riskand Process Safety Management Programs 
This material, as supplied, contains one or more regulated substances With specified thresholds under 40 CFR Part 68 or regulated as a 
highly hazardous chemical pursuant to the 29 CFR Part 1910.110 with specified thresholds, 
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Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61) 
This product does not contain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act 
Amendments of 1990. 

CERCLA/SARA 
This materral, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environ menta I 
Response Compensation and Liability Act (CERCLA) ( 40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) ( 40 CFR 
35S). There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material. 

U.S. state Regulations 

California Proposition 65 
This product does not contain any Proposition 65 chemicals. 

U.S. state Right-to-Know Regulations 

Chemical Name Massachusetts New jersey 
Helium X X 

lsopentane X X 
Carbon dioxide X X 

N-Butane X X 
Pentane X X 
Methane X X 
Ethane X X 

Propane X X 
lsobutane X X 
Nitrooen X X 

International Regulations 

chemical Name 
carbon dioxide 

N-Butane 

Pentane 

canada 

Pennsylvania Illinois Rhode Island 
X X 
X 
X X 
X X 
X X 
X X 
X X 
X X 
X 
X X 

Carcinoqen Status Exposure limits 
Mexico, TWA- 5000 ppm 

Mexico. TWAo 9000 mgjm 3 

Mexico, STEL o 1 sooo ppm 
Mexico. STELo 27000 mq/m3 

Mexico, TWA 800 ppm 
Mexico. TWA 1900 mo/m3 

Mexico. TWA 600 ppm 
Mexico, TWA 1800 mgjm 3 

Mexico, STEL 760 ppm 
Mexrco, STEL 22SO mq/m 3 
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This product has been classified in J((Drdcnce with the hazard criteria of the Contro!i·2d Pro:JL:cts Regulations (CPR) 2nd the rV\SDS 
centains all the information required by the CPR. 

WHMIS Hazard class 
A Compressed gases 
s I flammable gas 

16. OTHER INFORMATION 

Prepared By 

Issuing Date 

Revision Date 

Revision Number 

Revision Note 

NfPA 

HMIS 

Product Stewardship 
23 British American Blvd. 
Latham, NY 12110 
1·800·572-6501 

22-Sep-2011 

0 

Initial Release. 

Health Hazard 3 flammability 4 

Health Hazard 3 flammability 4 

Stability o 

Physical Hazard 2 

Physical and Chemical 
Hazards-

Personal Protection -

Note, Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, 
CGA Recommended Hazard Ratings for Compressed Gases, 3rd Edition. 

General Disclaimer 
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde Merchant 
Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser. 

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES 
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as to the accuracy 
or completeness of the information contained herein, and assume no responsibility regarding the suitability of this information for the user's intended 
purposes or for the consequences of its use. Each individual should make a determination as to the suitability of the information for their particular 
purpose(s). 

End of Safety Data Sheet 
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1944. The resulting _g.D~~_lf:'i':k, ~~-~gJs-L~D.n and fires killed 130 pecple and destroyed acne sciuare 
mile area on C1~veland 01:;_io 1

.S east side. 

The disaster[edit source I edit] 

At 2:30p.m. on the aftemoon on Friday, October 20, 1944, above ground storage tank number 4, 
holding liquefied natural_&!l1 in the East Ohio Gas Company's tank farm, began to emit a Ylifl.Ql 
that poured from a seam on the side of the tank. The tank was located near Lake Erie on East 
61 st Street, and winds from the lake pushed the vapor into a mixed use section of Cleveland, 
where it dropped into the sewer lines via the catch basins located in the street gutters. 

As the gas mixture ±lowed and mixed with air and sewer gas, the mixture ignited. In the ensuing 
explosion, manhole covers launched skyward as jets of fire erupted from depths of the sewer 
lines. One manhole c9ver was found several miles east in the Cleveland neighborhood of 
Glenville. 

At first it was thought that the disaster was contained, and spectators returned home thinking that 
the matter was being taken care of by the fire department. At 3:00p.m., a second above-ground 
tank exploded, leveling the tank farm. 

However, the explosions and fires continued to occur, trapping many who had returned to what 
they thought was the safety of their own homes. Housewives who were at home suddenly found 
their homes engulfed in ±lame as the explosion traveled through the sewers and up through 
drains. The following day, Associated Press wire stories contained quotes from survivors, many 
of whom were at home cleaning in preparation for the coming Sabbath. Survivors said that 
within a split second after the explosion, their homes and clothes were on fire. 

Cl!YA!l9J£a County Coroner Dr. Samuel Gerber estimated that the initial death toll stood at 200; 
however, Gerber was quoted in newspaper wire stories stating the magnitude of the fire and the 
intense temperatures had the power to vaporize hlm1an ilesh and bone, making an exact count 
impossible until weeks after the disaster. The final death toll was lower than the coroner's initial 
estirnates. 

The toll could have been significantly higher had the event occuned after local schools had let 
out and working parents returned to their homes for the evening. In all over 600 people were left 
homeless, and seventy homes, two factories, numerous cars and miles of underground 
infrastmcture destroyed. 



fo11rj~.:ving the e~<plosions and fires, Easi Ohio 
O:lly 24 :!10tH'S \VO.tth ryf gas for rhe city, :t'v(any 1rV.i.J~g it: "· -C~\-~ nut Utdy lo.st 

their bo:".r~.es_; b::::t stocks, bonds and cB.shJ which mary kept at home. EsUt:_1_;::_tfo:~ f.Jr destroyed 
!XI"""'".t and _lnd~lstrlal pcopert:/ .canged b·.·:;:.we~n ,000!000 and $15}000 0\.D. 

'Thr· .,:-··,ro1n<;;-lnD ,-,-.!,'"• h·-·d a lC'](r ., .. '~.C1Uf' :1"\·r,·v·i· or:~~:""' oa-r,,,..--ll cac: i~liJLs'i'rv ~-'- ·-' V<·~ 1.·.·•·' ~ ~ (.(~~''- .\(t... d i:J ,(~. i'J ~ .t.t_..l._,(,V'• -"- L~~-- ~~--'",oS:_.;,: -'-·• i "',J • nbove 
'J'"''-1t;'·ld ~-'o-ng·,:_, Of :1ah 1f''1t 0'8.~ !"<'c_l 'F' -f\,,_,! -['r··-y hrr·---.r:,,: ;yr.-:r:~C"'" ·f~ 1 1_:ld-inu•• 8r'~ i;_,.tv •-'- , __ l ~c,_,'-' _j_ •~• ~-- ,;,'-'--', _,..____, -~J ~ _._..,, "\.1~ ,_ ... LL'-'•'"' .l--'--'- ,,., .J~-1 - J..".J~' c.~--,. 

co.m:mon sight irt cities acros~:1 l~n::eric.a. F'olloYvi.ng the disaster, utility COir.qx:.nies and 
co.rnrnunitles began to .rethink the::ir naturrJl gas storage systen1s, and below grovnd storage of 
natural gas grew in popularity. 
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On OctcJber 20, 
1944, t:l natural 
gas storc1:;.1e tarlk 
at the East: Ohio 

Gas Co. plant in 

Cieveland 1 Ohio, 

exploded. The 

plant was located 

north of St. Clair 

Avenue near East 

51st and East 

62nd Streets. 

Although 

investigators 

never discovered 

a cause for the 

explosion, 

witnesses stated 

that a ledk in one 

of the tanks 

occurred. Sorne 

spark must have 

then ignited the 

gas, although, 

with World War II 

currently raging, 

some residents 

initially suspected 

r· 1 • mpany ~.:XjJ1cJ::::_1on 

Damage caused by an explosion at the East Ohio Gas Company's #2 
Works, Liquefaction Storage Facility in Cleveland, Ohio on October 20, 

1944. The explosion, caused by a gas leak, sparked fires that burned 160 
acres of businesses and neighborhoods in Cleveland. Over 100 people 

were killed. 

a German saboteur. This was one of the worst disasters in Cleveland's history, with 131 people 

killed. Twenty-one of the victims were never identified. 

The explosion occurred at 2:40PM on a Friday afternoon. The death toll may have been even 

higher if schools were not still in session, keeping many children away from the heart of the 

explosion. Numerous homes and businesses were entirely destroyed over several city blocks. To 

store more natural gas in the tanks, the East Ohio Gas Co. had liquefied the gas. The liquid gas 

seeped into the city's sewer system, causing manhole covers to explode into the air and creating 

a fireball underground that ignited numerous homes and businesses. The fireball supposedly was 

more than three thousand degrees Fahrenheit in temperature. Soon other storage tanks at the 

East Ohio Gas Co. exploded. Cleveland residents could see the resulting fireballs from at least 

seven miles away and the smoke from an even greater distance. As the tanks-ignited, windows 

broke more than one mile away, and the bells of St. Vitus Church began to ring. 

Almost one-half of the victims, including the unidentified ones, were buried in Highland Park 

Cemetery in Cleveland. For the people who survived, most lost everything. The flames destroyed 

several blocks of homes. Many of these people also had withdrawn their savings from banks 

during the Great Depression, as numerous banks had failed. The flames destroyed these 

people's life savings. As a result of the explosions, the East Ohio Gas Co. began to store its 

natural gas undergmund. The company also helped rebuild the community by paying more than 

three million dollars to neighborhood residents and an additional one-half million dollars to the 

families of the fifty-five company workers who lost their lives. 

http://www.ohiohistorycentral.org/w/East_ Ohio_ Gas_ Company_ Explosion?rec= 1605 8/8/2013 
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The East Ohio Cas Co. cc;ntinues to operate in the ne\gf.borhood, but it is now known as 

und-ergroun·-~ stora,;e facility for· natur(ll gas ln Nor::h 

http://www.ohiohistorycentral.org/wiEast Ohio Gas Company Explosion?rec=1605 8/8/2013 
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" 

Apr 14, 2004 02:00AM 

A new1y released docum.ent provides i.nJf;OI'tant iasig:ht::i into the chaj_n of events that 1ed to the 
January explosion of a l.NG facility in the A.:fl·ican nation of i~.1geria. Several scientists who specialize 
in LNG research said the docurnent indkr.J.tes that a sir:crilar accident could occur at LNG plants like 
those proposed for Mobile Bay and elsewhere in the United States. 
Initial reports blamed a faulty steam boiler for the massive explosion and fire at the government­
owned Skikda, Algeria, plant. Those reports were incorrect, according to the new document 
presented by Sonatrach, owner of the destroyed LNG plant. A display titled "The Incident at the 
Skikda Plant: Description and Preliminary Conclusions" indicates, instead, that a large amount of 
liquid gas escaped from a pipe and formed a cloud of highly flammable and explosive vapour that 
hovered over the facility. The cloud exploded .after coming into contact with a flame source. 

The exact nature of the cloud is likely to be sharply debated as industry advocates and even a 
number of independent scientists have argued that an LNG vapour cloud, if it were to form, would 
be relatively small and would not explode. Most of the 27 people who died were killed by the force of 
the blast, according to the report. The report lists a "few casualties by fire," though the fire burned 
for eight hours. 
The Sonatrach report was presented at an international LNG conference held in the Middle Eastern 
nation of Qatar in late March. Officials with the US Department of Energy (DOE), the Federal 
Energy Regulatory Commission (FERC) and ExxonMobil declined to discuss the document with the 
Mobile Register. 

In the days after the accident, officials with the DOE, FERC and ExxonMobil, as well as Alabama 
Port Authority director Jimmy Lyons, stressed that the explosion seemed to be entirely related to a 
malfunctioning boiler. LNG plants in the United States, they argued, would not have boilers like the 
ones used at the plant in Algeria, so a similar accident could not occur at an LNG facility in America. 
But several scientists who examined the new report told the Mobile Register that the type of 
accident described in it could occur at an LNG facility in this c:ountry, regardless of the type or 
number of boilers present. Almost any source of ignition, from a cigarette lighter to a pilot light, 
could have ignited a vapour cloud. 

ExxonMobil and Cheniere Energy have both proposed building LNG facilities on the shores of 
Mobile Bay, close to residential neighbourhoods. Both companies said their facilities would not 
impact nearby residents, even in the event of a catastrophic accident. ExxonMobil would place its 
plant on land owned by the Port Authority at the former Navy home port; Cheniere would build on 
Pinto Island. 
"I think this tells us that dealing with LNG is a tricky and dangerous business," said James Fay, 
professor emeritus at the Massachusetts Institute of Technology and one of the nation's leading LNG 
scientists. "It was apparently a very large gas leak that went on for a while before the explosion. That 
certainly doesn't give you a lot of faith in their gas detection equipment, with all this gas leaking out. 
I guess this means sometimes that equipment doesn't work." 

Fay said the failure may have important implications for the siting criteria used by FERC when 
granting permits for new onshore LNG facilities. In particular, Fay said, FERC requires only that 
companies prove they can contain a vapour cloud and fire resulting from a 10-miuute leak of LNG at 
the plant. 
"The fire burned for eight hours, and that fact does seem unusual. I would have thought it would 

http:/ /www.gasandoil.com/news/2004/05/nta41868 8/8/2013 
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have bnrned up more quickly," Fay saicL "Maybe there wasn't anyone to shut the equipment down. 
Niaybe .all of the workers pe.ri.shed in the b1ast, and t1-:l.e eq_11iprnent just .kept running, spewing :L.NG 
out so it just kept burning ::;J_.nd burning .... FE1.\.C':-:J ru . .L:;::; Set] a ccinp~.:'ly -~Nculd have a 10-rninute 
1"''711 ,.,.,t<e<·'-'--.'t '-"~",-· _,le>S~' .L',~" --.-.,-:.·i.-o- ·tJ·-~,-1r:,11-,f' ,~ 1 -.n;:;c.•·r1-----.. -,.<.,-~·,/:cu t_.;,_,\. l.u,__,L :S l , DL[ u_.__.;:,Tly ,_L__k, rJu-..., _t(.._.p 0i:Lv.J...b OC c, ,_(.,.,.~uvl ~_._i_uC ;)--llfJ.J.. 

-• ' j ' ., 'h ' ' ' ' ' ] ' '' C ' 'V' } ' C '[ l ] ' ' 11 ay anG ot 1ers smG r1,e J:e1Jort w rmssrng a c.r1tlca .. ptec.e or -~:rnorn1at1on; y., .nd_ler tne 1ue t11at .. ea_r-::txL 
from the plpe at the plant v1a:;~ LJ\TG or a LPG) sneh as :vropanej or sorne cuxnbi:-lation of both. LJ\fG 

- llP(~ f' w,::, t "T ~~· '~· t:• 'I'·- +'+-· ~~" ~1-'- +} r.> r;!,<.;k;t- ni•, ,-.-J. +},. ::. ·rt ~-::;'_I 1-l, r - ~1- tl l , ~ en::. l. 1 a.l.tC ' -'were p.-.G<.J,~n Ll .__,(_;,.(},_, qLHLlLlc) c.l. ~ l.u ul._, .ua _t~ ,;1,,,\!..1 -~--'-B Tepa_ ,_,._.l\..1! I .. _ .. LJ\.l_b~l ~.le ClaH1ao'·' LC. 
the facility was so estens_;-v-2 1 :it rnay b;:; irc~possible to k_now exactly vvhat of g;:1s forrned the 
vapour cloud. 
Few would be surprised if LPG proved to be the culprit--· the vapours are ]mown to be highly 
volatile, and prone to exp1od.e ·when exposed to flzune. Pure LNG-- -whid1 is ahnost 100% 111ethane 
--usually is thought to explode only in confined spaces, such as a building or the huil of a ship, 
according to scientists. 

In presentations made in Mobile by the DOE, FERC and Ex:xonMobil, officials stressed that "LNG 
does not explode." They also said that if an LNG vapour cloud formed and was somehow ignited, the 
flame would move through the cloud so slowly that a person simply could walk ahead of it and stay 
out of danger. 
While some scientists agree that may be true of "pure" LNG, which would be entirely methane, the 
scientific iiterature suggests that much of the LNG shipped to facilities around the country typically 
is contaminated with some quantity of more explosive "LPG" gases, such as propane. 

A 1980 Coast Guard study titled "LNG Research at China Lake," states that LNG imported into this 
country is often far from pure, and it reveals that vapour clouds made from "impure" LNG actually 
explode as readily as the highly volatile LPG. When natural gas is super-cooled and tnrned into a 
liquid, as much as 14 % of the total cargo shipped as LNG may actually be LPG or other hydrocarbon 
fuels, according to the Coast Guard report. Natural gas contains these other fuels when it is pumped 
from the ground. 
LNG containing these so-called "higher hydrocarbons" is known as "hot gas" and has a higher 
energy content than pure methane. The Coast Guard report reveals that vapour clouds of LNG 
containing at least 13.6 % of these other fuelscan detonate just like pure propane gas. The agency 
concluded in its report that this deserves "special consideration, as the commercial LNG being 
imported into the US East Coast has about 14% higher hydroearbons." 

Several scientists said they were unaware of the Coast Guard's report. They also were unaware that 
LNG arriving in the United States sometimes contained significant quantities of other gases, such as 
propane, butane and ethane. They agreed that in light of the Skikda incident, statements made by 
the LNG industry and federal officials regarding the explosive potential of LNG vapour clouds may 
need to be re-examined. 
"It's pretty clear that this was not sabotage," Fay said, discounting rumours that terrorists may have 
tried to damage the facility. "I think there is a strong suspicion that the explosion which occurred 
could have been an LPG explosion or an LNG explosion. If it were LNG, this would be the first major 
LNG explosion that occurred anywhere." It is also one of the largest vapour cloud explosions on 
record, according to scientists. 

"The fact that there was a vapour cloud is huge," said Bill Powers, an engineer based in California 
who has studied LNG terminals, siting issues for both onshore and offshore proposals. "We don't 
know if it was an LNG vapour cloud or an LPG cloud or a mix of both, but, either way, it means it is 
the kind of accident that could happen here." 
Powers pointed out that several terminals proposed for the United States would deal with both LPG 
and LNG. At the terminal proposed for Long Beach, California, for instance, Powers said the LPG 
tanks would be right next to the LNG facility. Powers also felt it was noteworthy that Halliburton 
had conducted a major renovation of the Skikda plant in 1999, updating all of the key safety 
equipment and computer systems. 

http://www.gasandoil.com/news/2004/05/nta41868 8/8/2013 
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A Halliburton website touts the revamped LNG terminal as a model of modern American 
wo:rkmans}-jp. 
~~HaUibnri~o_n L) -;:l2J.sed to >YftJ1-~Y~~·._:H_:·-:~ th~lt its recE>nfly 
AJgeriaJ h;:-;_,s pD.:-;;sed all its testsj.,l reads the cor:1pan/ 
project's con~tpletlon. HKBK's ·work indnded e~ftensi~le \:eva_u:1p of 

:P,;:;varnp Projeet nt ,:::,1db1a, 
c:e'_,,;~s :release annou.ndng the 

·:Jn·ee LNG trcjns r:::nd associated 
utihties and au-xrl!.atles and ~l ~orn r}lt~te rcva:tnp uf the '"·,;,,"'J'c"' ')'·'·'·'""})OWer and CJJ.l_tro1 
Sy•·terrl~ ('·v-"''' (' 000 '"()t> ,,- c't-;-· -'·l·J' 1n ~ ·::t·r:·--}·r·""';' 'l'':>"c. ::,-•. -, i-,,.i.arl 11 

,') .... -~- ••• J ,_,_._ )J 
1

.._. _.. C,ln,.,~, ~lL,_ c ,, 1L1'-'··· .l.J,,..__,<J t'-~-·-~ ,_,,s.pe_._._,_,,_,,.,._ 

The three separJ.te LNG rega:-:d.flc:::.hon ~p-lant:.:; or "tr2.ins~·r that -,~,.r.:.:~·e rEi'13lnped by Hallib-:J.rton ·vvere 
destroyed in the explosion. 

-, 'd .,l 1"' ' , .h .I , , l ., , , ' , r I , ' l f 'j' 1 owers sm _r. a 11Durton s ETlgrncers 1 .. ac. m1sse(1 a weaK ilnl-\. n1 tnen.' s::het'; }hann1r.tg .tor t11e :·ae:t lty. 
I!That highlights the in1portar:ee of putting these fa-ci.liti-:~s in places 'i"vhere) no m.atter vv}wt, people 
will not be at risk. If a company like Halliburton missed a scenario that could cause this, that tells us 
that we cannot account for all possible accident scenarios at LNG facilities," Powers said. 
"Halliburton would have exhaustively checked out every possible accident chain of events and 
accounted for it, countered it," he said. "They would do that before they give it a clean bill of health. 
That's how they operate. They must have simply missed this accident possibility." 

Source: Washington Times 
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Tweni:'}"·tvvo :people \Afere :k_fHed and 74 were iajured ''i-The:n a huge exp1o~-;icn dt:.strc:;/ed a LNG plant ln 
t ' t \' · ' r ''' '' ' · h · ' ' ' - ' l 'd ' ' ·· ' ' ne eas ern F tg-enan pon 01 Q.Kl_t-\.CLa, 1n t e C:Ollncy s -'Ncr:E lll11\IStna~ acc:1 ent s1r:.ce m.GepenGence 111 
1962, the state ·:?.nergy group Sonatrach said. 
The minister for energy and mining, Chakib KJ1e1il, told afcer visiting the site that it was not yet 
possible to say what caused the blast. He also said that it not yet known how many people were 
working in the area at the time of the explosion and rescue workers were still digging through the 
wreckage in case more bodies were buried there. Officials said President Abdelaziz Bouteflika had 
interrupted a visit to other parts of eastern Algeria to go to the disaster site. 

Pictures screened on Algerian television showed scenes of devastation. Khelil said the explosion 
destroyed three liquefaction units at the plant, a huge complex lying 500 km (300 miles) east of the 
capital Algiers which produced 23 % of the country's LNG. Output would have to be stepped up at 
the Arzew complex, near Oran in western Algeria, which produces the other 77 %, he said. 
Khelil said 26 people were still under observation in Sldkda hospital but 43 others had been 
discharged after receiving treatment. Another five people were taken to hospital in Annaba, a port 
city about 100 Jan further east. The director of the plant said the blast occurred at 6:40pm (1740 
GMT), in an area where many people were working. Windows were blown out in nearby houses and 
the resulting fire raged for nearly eight hours. A local official, in charge of health in the Skikda 
region, told that the fire had been brought under control. 

The Sldkda complex included six plants for the processing of gas and oil products and employs 
12,000 people. It exportecl15 mm tons of LNG and oil products to Europe each year. Unlike most 
other major petroleum exporters, which sell mostly crude oil, Algeria relies to a great extent on 
exports of gas, a cleaner and lighter energy source, for its foreign currency earnings. 
The hydrocarbons sector brought in $ 24 bn last year, or 96 % of the country's export revenues, and 
natural gas and LNG accounted for more than half of that. The production of LNG was estimated at 
26.9 bn em and its share ofthe export earnings ofthe gas sector at 45 %. 

Source: The News International, Pakistan 

httn:/ /www.£?:asandoil.com/news/africa/5b2523019cdd3036bd6ce3a81 bc4896a?b start=5560 8/8/2013 



Skikda LNG explosion I The Energy Library 

Skikda LNG explosion 

On Janusry 19, 2C04, an explos~or1 occurr:od in a natural gcs lqualacuon ?liintln s:,iKC8, SOOkm 28~1 ol 

Alg1ers, Algeria_ Tile pl<illll is oper:-1ted by Sonatr;,cl1. the Stal\1-owned OFI ano gas company Ti1ree out of six 

gas ltqueff!ction trains 'ware (iestloyed and \WO, which '.VBre not op&let•ng ai the t:m·~- wer2 darnaged (!;a in" 

is the tsrrn U3ed to describe tne IK[UifiCation <Jnd p,_:rifiGal:on faclii\1<10. 1n a irauefied n-3iuni gas I_ LNG) piclili_l 

Tile adrninistrairan buildrng and the mainlenilllCB •.vorksltop. h;J8tiler w:th o:fter buiidOngs. were cornpl•.olel)' 

,iestroyed Tht' exp!os1on illso led to the sr>.utdow1; of 8 nearoy elec:nciiy generatrng pl81t and i;r: oil rGI-•nery 

AI ieasi twemy~scven people C•ed and Gtl<aEJs: "14 wero injur<od 

SkEkda is a sEX trcun rmurs: gas IEquefc,ciiOn plant. consisting of fol•r Dlder liquefaction lf3Ef1!:, .. "10. 2D. 30 and 

40- situated on one side ol ihe LNG slOill.Q8 arcB and twa newer ones- 5P and GP- 011\he o~her side 

Tram 40. where tile miual explOSion occurred, dilfered irom the two other adj<tcent trains. using boiiers lo 

mak.e high-pressure steam to drive turl>mes 'Nhich pow<<r plant's refnger.~n! compressors thai are used to 

liquefy lhg natural gas Th•S lechr1ology is now considered outdated Tr<:,ill <10 also tackt!d \he mefClll)' 

r&moval secttons whic.illl.f<'l fitted to the olner tmins 

The sequence of events was as Jo::mvs 

;\1 6.39 p_m on 19 JanUBI)' stewn pressure was ol1served to me 111 the stearn 

boiler adjacent to lhe 0 85 mta ca~'ac:ty tr2rn GL 1-1< umt 40 Tne operator took acllonlo reduce fueltnput to 

the lowest level 

A VISible vapor cloud was SHJn 81 f3 ,;o r· m on 11"8En <10 

The, stcsm pressure :n ;n:o ~'~"1"'; ccnHn'-'"" 1 lD r:~,e bec8use unkr.own t-:J t:le ooerawc_ nammaole vapo; 

From the external vapor clouci was )l._Jing clrawn ·:~to the Blf intake IBsp1rator tan)_ resulting tn an explostve 

m1xture in the tJoiler fire oo! 

Seconds later, al6 40 p_m tilerr" was c. hr~;l cxulo:-;ion (the holler) ;oilowed rmmedtalely by a rnass1ve 

explosion and r.rebali";:; vapor cloud explo~ion 

• A large fire covered tr<ltns 40. 30 and 20. 0\'111"19 to r8i«<•se oi f:ammable g:Js 

and ltqwds caused by ma1or ll!as\ dc1111~ge. E:incrg·3flt)-' med1cc;i 11eip was sought fm ill)llred persons. fhe 

Sl\n's firs-ftgh\lng team fron1 tlw unc[fecteJ par1 or the plmll. the fwe sel\ltces from the Skikda tndLtslriai area 

and tt1e reg1onal ~re brrgade too~ ilCiion to protectt:-ai~1 10. near·~Sl to :he f1re. ;:md tfle LNG stOiiJ(le lallk5 

Renhltning LNG oper<Jtions wnrE :o,I1Lil Jown 

Sources 
Federal Eno•m' F~eguifJwry Com li1SstOI1 ':\'G . Safety F?ecorci Accessed 29 August 2008 

Hydrm:arborJs-technolony COITi Sonatracli S/iil\da LNG Prowcl. Alger:a Accessed 29 Au~tus\2008 

Polllrlll Partners. E\pk:sl(::; a! Sorratmc.l! s S.~i.'iria LNCi bpo1! Plan[. "1/2210,1_ Accesssd 28 ,\ugttsl 2008 

f~an. IJav;d. Fiep011 on :.NG 1<L rn Qaiar- f-'arr 1_ LI·!G Jou111al t·,larch/Apr!i 200-'1. Accessed 29 /\ugust 

2008 
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The notes for Chapter 8 appear on page 355 of this pelf. 

Natural gas can be sent by pipeline over long distances. For a price, it can be 
piped limn North Sea platforms to the British mainland, from Algeria to Italy, 
or li-om Siberia to v\Testern Europe. But pipelines are not a feasible way to 
send gas anoss m<-~jor oceans-for example, frmn the Niideast or Indonesia to 

the United States. A high-technology way to transport natural gas overseas 
has, however, been developed in the past few decades, using the techniques of 
cryogenics-the science of extremely low temperatures. 

In this method, a sort of giant refrigerator, costing more than a billion dol­
lars, chills a vast amount of gas until it condenses into a colorless, odorless liq­
uid at a temperature of two hundred sixty degrees Fahrenheit below zero. 
This liquefied natural gas (LNG) has a volume six hundred twenty times 
smaller than the original gas. The intensely cold LNG is then transported at 
approximately atmospheric pressure in special, heavily insulated cryogenic 
tankers-the costliest non-military seagoing vessels in the world-to a marine 
terminal, where it is stored in insulated tanks. When needed, it can then be 
piped to an adjacent gasification plant-nearly as complex and costly as the liq­
uefaction plant-where it is boiled back into gas and distributed to customers 
by pipeline just like wellhead gas. 

Approximately sixty smaller plants in North America also liquefy and store 
domestic natural gas as a convenient way of increasing their storage capacity 
for winter peak demands which could otherwise exceed the capacity of trunk 
pipeline supplying the area. This type of local storage to augment peak sup­
plies is called "peak-shaving." Such plants can be sited anywhere gas is avail­
able in bulk; they need have nothing to do with marine LNG tankers. 

LNG is less than half as dense as water, so a cubic meter of LNG (the usual 
unit of measure) weighs just over half a ton.' LNG contains about thirty per· 

R7 
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cent less energy pe:r CLt.bic meter them oil, but }s potentlaEy far ID.ore haz3_rdous.~ 
Burning oil canr.tot spread very far on land or wat::::r1 but a cubic meter of 
spilled LL\TC rapidly boiL; into about si..;<: hundred t'rv.enty cubic rneters of pure 
natural gas, which in turn nlL':.".es with SlllTOtmdi~-.~g ail', lYL\.;(tures of between 
about ilve and fourteen perc~nt natt1Tal gas in air are .fiamx:n::-1ble. Thus a sin­
gle cubic n1eter of spilled LNG can rnalze up to twelve thous:J .. nd four hundred 
cubic metcTS of flannnable gas-air mixture. A single 1nodern LNG tanker typ­
ically holds one hundred twenty-live thousand cuhic meters of LNG, equiva­
lent to twenty-seven hundred million cubic feet of natural gas. ll1at gas can 
form between about twenty and fifty billion cubic feet of flanmrable gas-air 
mixture-several hundred cimes the volume of the Great Pyramid of Chcops. 

About nine percent of such a tankerload of LNG will probably, if spilled 
onto water, boil to gas in about five minutes:' (It does not matter how cold the 
water is; it will be at least two hundred twenty-eight FalTienheit degrees hot­
ter than the LNG, which it will therefore cause to boil violently.) The result­
ing gas, however, will be so cold that it will still be denser than air. It will 
therefore flow in a cloud or plu1ne along the surface until it reaches an igni·· 
tion source. Such a plume might extend at least three n1iles downwind hom a 
large tanker spill within ten to twenty minutes.'1 It n1ight i1ltimately reach 
much farther-perhaps six to twelve miles:' If not ignited, the gas is asphyxi­
ating. If ignited, it will burn to completion with a turbulent di!Tusion !lame 
reminiscent of the 1937 Hindenbcrg disaster but about a hundred times as big. 
Such a fireball would burn everything within it, and by its radiant heat would 
cause third-degree burns and start fires a mile or two away." An LNG fireball 
can blow through a city, creating "a very large nnmber of ig1utions and explo" 
sions across a wide area. No present or foTeseeable equipn1ent can put out a 
very large [LNG] ... fire.'" The energy content of a single standard LNG 
tanker (one hundred twenty-five thousand cubic meters) is equivalent to 
seven-tenths of a megaton of TN1~ or about fifty-five Hiroshinm bombs. 

A fimher hazard of LNG is that its extreme cold causes most metals to 
become brittle and contract violently. If LNG spills onto ordinary metals (that 
is, those not specially alloyed for such low temperatures), such as the deck 
plating of a ship, it often causes instant brittle fractures. Thus failure of the 
special cryogercic-alloy membranes which contain the LNG in tanks or 
tankers could bring it into contact with ordinary steel-the hull of a ship or the 
outer tank of a 1narine vessel~and cause it to unzip like a banana1

8 a risk Inost 
analyses ignore." LNG can also seep into earth or into insulation-the cause of 
the Staten Island terminal fire that killed forty workers in 1973. Imperfectly 
insulated underground LNG tanks, like those at Canvey Island in the 
Thames Estuary below London, can even create an expanding zone of per-
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mafrost, requ1ring the installation of heaters to r.naintain soii Cj1TJ.e:1sions a .. nd 
loadbearing :pn.1perties that are essentia: to the intcgTity of ths tardz. 

TI1e potent-ial hazards of LNG are i1lush·ate.J by the onl-y :rn::-Jor LNG spill 
so far expericnc:~d in the U.S.-L11 C1eveland in 1944.10 .A ta:nk holding four 
thousand tvvc hundred 0.1bic meters of LNG, part of 10unerica's -firSt pcak~shav­
ing LNG phEll., collapsed. Not all the spillage was cont<ljned by dikes and 
drains. Escaping vapoTs quickly ignited, causing a second ta:n_k, half as large, 
to spill its contents. l''1De subsequent explosion shot flames more than half a 
mile into the air. ,.T11e temperature in some areas reached t1rree thousand 
degrees Fahrenheit." Secondary fires were started by a rain of LNG-soal<ecl 
insulation and drops of buming LNG." By the time the eight-alarm fire was 
extinguished (ic'Tlpeded by high-voltage lines blocking some streets), one hun­
dred thirty people were dead, two hundred twenty-five injured, and over seven 
million dollars' worth of property destroyed (in 1944 dollars). An area about a 
half-mile on a side was directly affected, within which thirty acres were gutted, 
including seventy-nine houses, two factories, and two hundred seventeen cars. 
A further thirty-five houses and thirteen factmies were partly destroyed." 1ne 
National Fzi-e Protection Assodation M~usletter of November 1944 noted that had the 
wind been blowing towards the congested part of the ;:uea, "an even more dev­
astating conflagration ... could have destroyed a very large part of the East Side." 

It is noteworthy that the plant's proprietors had tal<en precautions only 
against moderate rates of LNG spillage. They did not think a large, rapid 
spillage was possible. " ... The same assumption is made today in designing dikes" 
around LNG facilities."' T11e Cleveland plant, like many today, was sited in a 
built-up area for convenience; the proximity of other industrial plants, houses, 
stonn sewers, and so forth was not considered. Less than six thousand three 
hundred cubic meters of LNG spilled, mostly on company property, whereas 
a modem LNG site may have several tanks, each holding up to ninety-five 
thousand cubic meters. And the cascading series of failures in two inner and 
two outer tanks was probably caused by a single minor initiating evcnt,H 

The future of LNG in the United States is highly uncertain, largely for 
economic reasons. LNG shipment requires highly capital-intensive facilities at 
both ends and in between. Their coordination is a logistical feat tl1e1t exposes 
companies to m~or fmancial risks: "if any of [the system's components is not 
ready on time] ... ,the entire integrated system collapses."" Like tbe nuclear fuel 
cycle, LNG projects require exquisite timing but often do not exhibit it-as 
when Malaysia was "caught with finished [LNG] carriers before their fields 
and facilities were ready to begin production."'" This uninsurable financial 
exposure by prospective LNG buyers provides a bargaining chip to sellers, 
who can simply raise tl1e price and clare tl1e buyers to write off their tankers, 
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tennina]s, and n:~gasiiication plants. 
This actually happened i.n 1980-81. P.JgeTiJ.~rhe _major LNG exporter) and 

the sole sou;_Te of LNG exports to the -u.S. during .1979-80--ab:mptly denland­
ed that its LNG be priced at the energy equiva1ent of OPEC oil, 1::10re than a 
trebling of earlier prices. The U.S. govenm1ent) which had j-ust negotiated a 
much lower ga;; price with Canada and Mexico, rejected the Algerian demand. 
On 1 April 1980, Algeria cut off LNG deliveries to the El Paso Natural Gas 
Company, idling its costly tankers and its terminals at Cove Point, Maryland 
and Elba Island, Georgia. A third of the Algerian shipments continued to 
arrive-via the older (1968-71) Distrigas operation in Everett, Massachtrsetts, 
which uses an oil-linked pricing structure and Alger~an-ow.ned ships. But by late 
1981, the Cove Point and Elba Island facilities were still sitting as hostages to 
price agTeement with Algeria. (So was a nearly completed terminal at Lake 
Charles, Louisiana.) Algeria has somewhat moderated its initial demands, but 
it and other LNG exporters still intend to move rapidly to oil parity. Partly for 
this reason, the proposed Point Conception (California.) LNG terminal seems 
unlikely to be built. Argentina, which has never exported LNG, now proposes 
to build a liquefaction plant to ship over eight hundred million dollars' worth of 
LNG per year to the idle Cove Point and Elba Island plants, but market condi­
tions seem most unfavorable for tlris project. Acknowledging the bleak eco· 
nomic outlook, El Paso in February 1981 "wrote olf most of the equity ($365.4 
million) in its six tankers which hauled Algerian LNG to the East Coast"" -a 
sizable loss even for such a large company. Of course tl1e tankers might be 
revived under some new price agreement; but the investors would then have no 
guarantee that history would not simply repeat itself. Their massive investment 
would continue to hold them hostage to dem<mds for higher prices. 

TI1e economic difficulties of LNG arise not only in the Ultemat:ional market· 
place but also in the domestic one. New, and probably ex:isting, LNG unports 
cannot compete with domestic gaB Oet alone with efficiency improvements and 
some renewable options). Recent drilling has vastly expanded the reserves of rel· 
atively cheap domestic natural gas. Recent geological e,~dence suggests that 
enormous reserves can be tapped at prices well below tl1at of imported LNG. 
LNG has so far been saleable only by "rolling in" its high price witl1 very cheap 
(regulated) domestic gas, so that customers see only an average of the two. Gas 
deregulation will probably n1crease domestic supply and reduce domestic 
demand so much lurther as to squeeze LNG out of tl1e market ent-irely. 

Despite these uncertainties, some LNG is now being imported into the 
U.S., and facilities are available for more. Even though the present imports are 
only about a thousandth of all U.S. natural gas supplies, they represent a dis­
turbing vulnerability: not so much in interrupted energy supply as in the dam· 



age which the LN-G facili 1:ies-tank.::rsl terminals, stcrrage tanks, and trucks­
could do to thei-r ·neighbors. 

Lf..J G tanl:ers 

Fourteen LNG tenr: . .lnals are operable worldv,ride. Sm:ne are sited in 1n~or 
urban areas, including Boston Harbor and Tokyo Harbor. (Another, built in 
Staten Island, New York, has remailled mothballed since its fatal 1973 fire, 
though in February 1980 it was proposed that it be completed and used as a 
peak-shaving LNG storage facility.) In 1980 the world fleet contained about 
eighty specially insulated, double-hulled tankers of several designs!8 Their 
average LNG capacity was somewhat over fifty thousand cubic meters; the 
largest held one hundred sixty· five thousand cubic meters-"enough to cover 
a football field to a depth of one hundred thirty feet."'" A modern standard 
LNG tanker of about one hundred twenty· five thousand cubic meters is about 
a thousand feet long, one hundred fifty feet abeam, and cruises at twenty 
knots. It is fueled partly by the gas (normally between an eighth and a quar· 
ter of one percent per day) tl1at constantly boils off as warmtl1 seeps in 
through tl1e thermal insulation. LNG tankers carry unique safety equipment 
and are subject to special rules, usually involving escorts and traffic restric· 
tions, when 1noving in harbor. 

Once moored, a tanker discharges its LNG cargo in ten to fifteen hours. 
The rate of LNG flow ranges up to one hundred ninety cubic meters per 
minute-equivalent to about seventy-five thousand rnegawatts, or the rate at 
which about seventy giant power stations send out energy. The pipes used in 
this operation are exposed on the jetty, and lead to at least two tankers' worth 
of storage tanks, contained (with limitations noted below) by dil<es. A typical 
LNG storage tank, of which most tenninals have several, is one hundred forty 
feet high by one hundred ninety feet in diameter. It holds ninety·five thousand 
cubic meters of LNG with a heat content equivalent to a quarter of an hour's 
total energy consumption for the entire United States, or to the energy 
released by more than forty Hiroshima bombs. 

LNG tankers have a fairly good safety record, but pwjections that it will con· 
tinue are unpersuasive.20 Even the limited reports available show some spills." 
One LNG canier has gone aground, and three failed certification owing to 
cracked i:nsulation"-a loss of three hundred million dollars for Lloyds of 
London. Double-hulled LNG tankers-unlike single-hulled, pressurized tankers 
used for liquefied petroleum gas-are relatively resistant to damage by collision 
or light attack. ]ney could, however, be pierced by certaill weapons available to 
international terrorists, including limpet mines. Onboard sabotage would be rel· 
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atively sh·aightforward. lv1anipulation o.f 0~1bo~u·d va}/es could in some cltnnn­
stances Tupture the LNG ta..rLks from. O'/etpressure.'13 AJteiTlatively, all LI\fG 
tariker designs a.llow internal access below the tJnks, 8Jld if a tank 'tVere ddib­
erately rupttrr~d, ducts open at both ends and running the fun length of the 
cargo area would help to distribute liquid?1 Any s·L:.ch substaatial spiliage of 
LNG onto the steel hull would probably shatter· it. The General Accounting 
0±1ice warned that "Only an expert would recognize some types of explosive 
material as explosives. One LNG ship crew member, trained in the use of explo­
sives, could cause simultaneous tank and hull damage ... [which] 1night initiate an 
extremely hazardous series of events." (Ships carrying liquefied propane and 
but;:me, described below, are even n10re easily sabotaged. )25 

LNG terminals and storage tanks 

'The enorn1ous amounts of LNG and, if it leaks, of flrun1nable vapors m.ake 
LNG terminals and storage areas highly vulnerable. TI1e world's largest LNG 
gasification plant, built at Arzew, Algeria at a cost of over four billion dollars, 
narrowly escaped destruction one night a few yeaTS ago when a gas cloud 
from a leaking tank drifted through it and dispersed without igniting. The 
Tokyo Harbor terminal has luckily escaped damage in several marine fires 
and explosions, including at least one major one from a liquid gas tanker. The 
Canvey Island LNG terminal downriver from central London recently had its 
third nanow escape from disaster when a two-hundred-thousand-ton oil 
tanker collided with a Shell oil jetty that protrudes into the river upstream of 
it at Coryton.26 On that occasion, the gush of oil was stopped before it caused 
a major fire that could have spread downriver to the LNG plant. Years earli­
er, tllis very nearly happened when the Italian freighter lvionte Wia sheared off 
that same oil jetty, causing a melange of burning oil and trash barges to drift 
downriver. A change of wind, fortuitous currents, and desperate firefighters 
stopped the fire just short of the LNG tenninal." One known and one sus­
pected incident of arson aboard a 1exaco tanker have also recently endan­
gered the Canvey Island LNG terminal."" At a similarly exposed position in 
Boston Harbor lies the Everett Distrigas LNG tenninal. It is near Logan 
Airport, and its ship channel lies under the flight patlr for at least one runway. 
In 1973, a Delta DC-9 on an instrument landing crashed into the seawall short 
of tl1at runway. Had a gas tanker been in the channel at the time, the errant 
plane could have missed it by as little as a few feet."' 

LNG tenninals are vulnerable to natural disasters or sabotage. So are the 
far more numerous peak-shaving LNG plants. (In 1978 the U.S. hadforty-five 
such plants, each storing more than twenty-three thousand cubic meters-three 
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and a h2Jf tin1es the total spill in the 1944 Cleveland disaster.) i\n audit of five 
Ll'lG a.~1d LPG sites by the G~neral Accounting om.ce, tl1e indepc:ncknt ~vatch­
dog agency of the TJ.S. government, found that at tl-u-ee of the sites 1 tanks had 
very sn1all earthqulli•~e safety rn-argins; "two of these three sites, including three 
large tan1c.s, are loc.:tted next to each other in Boston I-:1arbor.)'~111 

ln Japan, LNG tanks are normally built underground, where they are bet­
ter protected fi-om mishap and spills are more lil,ely to be contained. In the 
United States, LNG tanks are normally built aboveground and surrounded by 
dikes. But General Accounting Office calculations and experiments suggest 
that 1nost dikes meant to contain minor leaks will in fact fail to contain at least 
half of any sudden, major spill. Some thin dikes could fail altogether." Abrupt, 
1nassive releases are indeed possible, as in Cleveland in 1944, because "if the 
inner tank alone fails for any reason, it is almost certain that the outer tank 
will rupture fi-om the pressure and thermal shock_"" It also appears that rela­
tively small cracks or holes io a large, fully loaded LNG tank could cause it 
to fail catastrophically by iostant propagation of the crack."" 

This proneness to brittle fracture implies that relatively small disruptions 
by sabotage, earthquake, objects flung at the tank by high winds, etc. could 
well cause immediate, massive failure of an above-grade LNG tank. Certainly 
enough weaponry is available to pierce such a tank with ease. The General 
Accountiog Office confirms that the equipment stolen hom National Guard 
armories includes 

small arms, automatic ·weapons, recoilless rifles, anti-tank weapons, mortars, rock­
et launchers, and demolition charges. A large number of commercially available 
publications provide detailed instructions on the home manufacture of explosives, 
incendiaries, bombs, shaped ch<rrges, and vm·ious other destn1ctive devices. All the 
required material can be bought at hardware stores, dn1g stores, and agricultural 
supply outlets .... It is not unusual for international terrorist groups to be anned with 
the latest military versions of fully automatic firearms, m1ti-aircraft or anti-t<mk 
rockets, and sophisticated explosive devices?1 

The General Accounting Oflice also found, however, that such sophistication 
would not be necessary to cause a major LNG release. Live fuing tests "con­
firmed that the double-wall structure of [LNG]- .. tanlcs affords limited protection 
even against non-military small arms projectiles, and that devices used by ter­
rorists could cause a catastrophic failure of the imrer wall."'35 Some tanks allow 
access to the insulation space through ground-level manholes, or are built io the 
air on piliogs, thus greatly iocreasiog the effectiveness of explosive charges. 

In 1978, none of the sixteen LNG facilities visited by tl1e government audi­
tors had an alann system. Many had poor connmmications and backup 



power sources. Guarding was rninirn'-li··- often one unanrcd w:;"ttcnr.an. 
Procedures were so Lt.'<. t.hat \'Access to all of the facilities ·we vis.ited wo-uld be 
c.asj', even for untrained personnel.n36 

lVlore than seventy-Iive insulated, double-walled trucks deliver LNG fror.n 
tenrrinals to over one hundred satellite distribution tm1ks in thirty-one state<l7 

chiefly in urban areas.'" Some LNG may also be imported by truck from 
Montreal to New England."' More than ninety tmckloads of LNG can leave 
Boston's Everett Distrigas terminal in a single day. 10 Though puncture-resist· 
ant, the trucks have points of weakness and a very high center of gravity, 
encouraging rollover accidents.u Each truck canies forty cubic meters of 
LNG, with a heat content equivalent to a quaner of a kiloton of TNT, or 
about a fiftieth of a Hiroshima yield. 

Before LNG tmcks are loaded, they are not inspected for bombs, nor are 
the drivers required to identify themselves properly:" Security is only mar· 
ginally better than for potato tmcks.'" LNG trucks are easily sabotaged. The 
double walls "are relatively tb.in, ... and can be penetrated by a fairly small 
improvised shaped charge. Properly placed, such a charge would cause LNG 
to discharge into the insulation spacc 1 causing the outer jacket to fracture and 
disintegTate."·l-i Further1 a tntck could be h~jacked frmn its fixed route for 
extortion or for 1nalicious use of its cargo. It is \'particularly dangerous, 
because [it allows] ... the easy capture, delivery~ and release of a large mnount 
of explosive material any place the terrorist chooses.""' 

At least twelve LNG truck accidents had occurred in the United States by 
1978. 'Hvo caused spills. 15 One driver blacked out after driving lar more than 
the permitted number of hours and falsifying his logbook.'17 Luckily, both 
spills were in rural areas and neither ignited. Most LNG trucks leaving the 
Everett facility travel on the elevated Southeast Expressway, a hazardous road 
within a few blocks of the crowded Government Center area. In the first four 
months of 1977 alone, there were four serious accidents on the Southeast 
Expressway involving tractor-trailer trucks, one of which fell off onto the 
streets below.'" An LNG truck would almost certainly break open in such an 
accident.'19 The entrances to the Surm1er and Callahan Tunnels are about a 
hundred yards downhill from the Southeast Expressway."" 'll1e area is also 
laced with basements, sewers, and subway tunnels into which the invisible, 
odorless vapor would quickly spill. 

"The forty cubic meters of LNG in one truck, vaporized and mixed with 
air into flammable proportions, are enough to fill more thm1 one hundred and 
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ten 1niles of six-foot sewer l.ine, or s:~2-::teen m1les of a sixte~-'.1-foo;:-diarneter suh­
way systern.n51 That is enough, if the gas acrually went that. ±2.r a.nJ d.id not 
k.ak out p<.:.rtway, to fill up v.irtua.lly the entire Boston subway syste:m . .f"""u1 

LNG spill into a sanitary sewer would vaporiz.c vvith enough pressure to blow 
b<:1ck 1net....~a:ne through domestic traps into basernents.52 Even if buildings are 
not involved, sewer explosions Gill damage large areas. Early on 13 ~Cbruary 
1981, for example, an hour before rush-hour traf:fic1 miles of streets in 

· Louisville, Kentucky were instantly ton1 up by an explosion of hexane vapor, 
which had apparently leaked into the sewer system from a factory a mile from 
the point of ignition." Such explosions can do great damage with only a few 
cubic meters of flammable liquids,·'H and have been used for sabotage. 55 

Analogous hazards of liquefied petroleum gas (LPG) 

Liquefied petroleum gas ("LP Gas")-the kind so commonly seen in metal 
bottles in rural areas and trailer parks-consists almost entirely of either 
propane or butane. 1lrese are by-products separated from natural gas at tlre 
wellhead or, on occasion, derived frmn other parts of the peb.·oleum system. 
Unlike LNG, LPG is not regasified and piped to customers, but rather deliv­
ered directly as a liquid. This is possible because propane and butane liquefy 
at nonnal temperatures under nwdest pressure, or alternatively with moder­
ate cooling at atmospheric pressure. 51

; Because LPG is delivered to retail cus­
tomers as a liquid, it requires many small shipments. Yet because those ship­
ments make up about tlrree percent of all U.S. energy supplies, vehicles car­
rying LPG are ubiquitous. It is a far older and better-known fuel than LNG, 
yet is less well studied and regulated-even tlrough in some respects it may be 
even more hazardous than LNG. 

About eighty-five percent of the LPG in bulk storage is kept under pres­
sure in underground salt domes or caverns ;57 the rest is stored aboveground 
in tanks, often small ones. AB these tanks are generally pressurized rather than 
chilled, they do not require insulation as LNG tanks do. Instead, they have 
only a single w;Jl and hence are easily penetrated or destroyed. In 1978 the 
U.S. had twenty aboveground LPG storage facilities with capacities greater 
than twenty-three tl10usand cubic meters. 

Most LPG is transported tluough some seventy thousand miles of high­
pressure pipelines. The rest travels in sixteen thousand pressurized railcaJ.-s (as 
opposed to LNG, which does not move by rail) and in twenty-five thousand 
pressurized ta11k trucks, whose squat cylindrical outlines are a daily sight on 
our highways. A large LPG truck, like its LNG counterpart, holds about forty 
cubic meters. But unlike an LNG truck, it is under pressure and is single-
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walled. It is therefore. rnore vulne:Ltblc to brea]r_age throug.h accident or sabo­
tage. LPG tnH_:;<,s lire Glso rnore likely to explode in £res, both becau.s~ they 
are uninsulated and because their cargo c:-eales very high prcssur~s by bolling 
when exposed to heat. 

1Ylany LPG c_-ud: accidents have occuned work1wide'18-often through hult:y 
repairs, deliveFy procedures, or valve operations.59 A truck laden with thiTty­
fmu cubic 1neters of LPG, for example, overturned inl9'73 on a Inountain road 
above Lynchburg, Virginia, creating a fireball more thart four hundred feet in 
di:unete1: 6° Four people were bun1ed to death at the site, and three more at a dis­
tance by the radiant heat. In a far more destructive accident near Eagle Pass, 
Texas in 1975, a thirty·eight·cubic-meter LPG tank broke loose from its trailer. 
Two explosions hlew the front of the tank about sixteen hundred feet and the 
rear (in thTce pieces) some eight hundred feet. Sixteen people were killed and 
thirty-live injured."' In Berlin, New York, in 1962, a twenty·eight·cubic·meter 
LPG semi· trailer jack-knifed, hit a tree, and split. The tank was propelled eighty 
feet back up the road, spewing gas as it went. After son1e minutes, the gas, hav­
ing spread over about live acres, ignited and burned in a few seconds, engulf· 
ing ten buildings and causing ten deaths <md seventeen ir~uries."' And in West 
St. Paul, Minnesota, a midnight LPG delivery fire in 1974 killed four people and 
de1nolishecllarge sections of three ap;:uotn1ent building·s.tt:l 

LPG railcars, each containing about one hundred fifteen cubic meters 
(equivalent to about an eigl1teenth of a Hiroshima yield), 

aTe involved in many of the ten thousand railroad accidents that occur in tills coun­
try cad1 year. There arc often more than ten consecutive LPG cars on a train. Each 
car can form a ten-second fireball about [four hundred feet] ... in raclius.r>~ 

This can cause third· and second-degree burns out to nearly three thousand feet 
and to one mile respectively."' "The range can be even larger. In 1973, a sliglrdy 
oversized railcar of LPG developed a small leak while beingmrloaded. The ensu· 
ing small frre burst the tank after nineteen minutes, causing a fireball nearly a 
thousand feet in diameter. "Iillrteen people were killed. Many of the ninety-five 
people ir~ured were standing along a highway a thousand feet from the track."" 

T11e General Accounting Offree's safety study of both LPG and LNG 
notes a further danger of LPG tankers and railcars: 

If vapors from one LPG car ignite, the frre may rupture an unpunctured car in a 
"Boiling Liquid Expanding Vapor Explosion," or BLEVE [where sudden depres­
surization rapidly boils and expels the LPG as an aerosol-vapor-air mixture]. Each 
frre and explosion contributes to the heating and weakening of neighboring cars 
and makes additional explosions more likely. A BLEVE can rocket a forty-five­
thousand-pound steel section of a tank for a quarter of a mile. This is what hap-· 
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pened in a der;;t~lment nea£ OneoDlL, New York, in 1974. lJ?G vapor Erorn a 
cYu.shcd l .. .PG car quickly ig-nited and fOrmed a fireball. :E'irc hgi1ters attempting to 
cool down several otheT LPG cars were caught in a subseque:lt explosion; fifry·· 
four were ir~jurcd .... h1 a 197<1 railyard accident ncar Decatur) Illinois, an LPG rail­
car was punctured; the r~suh1ng dcnd did not ignite J;m:nediately, but spread and 
then exploded over an cm~a onc-llcllfby three-quarters of a mile. [The blast was felt 
forty-five mj.les away;G7 such uncontlned vapor-oir explosions are sinlllar to those 
caused by military fuel-air bmnbs, some of which use propane.] There were seven 
deaths, three hundred forty-nine injuries, and twenty-four million dollars in dam­
age [including blast damage out to two and a half miles]. Litter and dcbris ... cov­
ered twenty blocks of the city .... LPG railcars travel through densely populated 
areas of cities, even cities which prohibited LPG storage.0

H 

LPG trains could easily be derailed at any desired point: "youth gangs fre­
quently place obstacles on tracks which delay freight tnins in New York City 
just to harass the traimnen,"G!l and similarly in Los Angeles. 70 Sabotage caus­
ing serious damage to trains has occurred across the U.S., 71 including trains 
carrying LPG (which fortunately did not leak)" and chlorine (whose leakage 
in a Florida derailment killed eight people and injured nearly a hundred) .13 

LPG railcars are only a tenth as numerous as tankers carrying other haz­
ardous cargoes, and are thus likely to occur in the same trains with chlorine, 
oil, industrial chemicals, and so forth. Such cargoes and LPG can endanger 
each other. Railcars spend a good deal of time sitting in switchyards where 
they are subject to tan1pering and fires. Anununition trains have blown up in 
switchyards. A few years ago, a chenllcal tank car being shunted in 
Washington State exploded with the force of several World War II block­
busters. A forty-hour fire in a railcar of toxic ethylene oxide recently shut tl1e 
Port of Newark and curtailed flights at Newark International Airport for fear 
of <m explosion that could hurl shrapnel for a mile.'·' Far less would be enough 
to breach an LPG railcar. Its steel wall is only five-eighths of an inch thick, 
and "can be easily cut with pocket size explosive devices [or by] many other 
weapons commonly used by tenorists .... ms A s1nall leak can be dangerous 
hecause LPG vapor is heavier than air even when it warms up (unlike LNG 
vapor, which is heavier than air only so long as it remains chilled). LPG vapor 
can therefore flow for long distances along the ground or in sewers or tunnels. 
When a mixture of between about two and nine percent LPG vapor in air 
reaches a small spark, it will ignite or explode. 

LPG terminals, as well as shipments by road m1d rail, penetrate the most 
vulnerable parts of our industrial system. The General Accounting Office has 
published an aerial photograph of a major LPG receiving tenninal near Los 
Angeles Harbor.'" Its propane storage tanks, a stone's throw from the Palos 
Verdes em·thqualze fault, are surrounded on one side by a large U.S. Navy fuel 
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depot anc~ by a tank hr;:-n, and on the othf:T side by a ck.nse residential ar::::1 

that nms for mileo. All are wit.\in ul.e range of an LPG con£lagr<1tion. lvhTinr; 
LPG tar.L.lzers add to the hazard and can endan.ger the terminal ·itsdf In 197.:11 

the LPG tanker Yuyo J'viam collided and "burned .in Tokyo I~-av with the loss of 
t1--.t.irty-t1n·ee crew. in 1968j the s:mall Swedish LPG ta.;k.er dzaurh:, having col­
lided with a freighter in Southarnpton water1 was abandoned by her crew and 
shortly thereafter by her pilot (who supposed the crew must know what was 
good for them). Claude drifted under reverse power, went aground, was towed 
to a refinery, <mel started to have a chartered vessel pump off her cargo. But 
when one hose sprang a leak, Claude was again precipitately abandoned by 
that vessel, rupturing all the hoses and pipelines." It was only luck and tl1e 
courage of a few rernaining crewmen that got the valves shut before the gas 
cloud ignited, for it could well have destroyed the refmery too. 

In 1977, a fifty-thousand-cubic-meter refrigerated propane tanl< in Qttar, 
designed by Shell International on a pattern similar to that of tanl<s in the Los 
Angeles terminal, suddenly collapsed, sending liquid propane over the dike. 
111e resulting explosion destroyed the LPG facility surrounding the tank. In 
France, eleven people died and seventy were injured when vapor from a leak­
ing butane tank was ignited by a truck passing rnore than five hundred feet 
away, leading to the explosion of eight butane and propane tanks. 78 In a little­
noted incident on 30 January 1981, an FB-111 aircraft crashed a quarter-mile 
limn the edge of the tan!< farm in ilie second largest LPG/LNG facility in New 
England (in Newington, New Hampshire). "l11e plant is about two miles from 
the center of Portsmouth (population about twenty-seven thousand), two and 
a half m.iles ii-on1 a nuclear sublnarine base, and three-quarters of a mile from 
Pease Air Force Base witlr its huge fuel depot. For comparison, the direct fire­
ball radiation alone from the burning of thousands of cubic meters of LPG can 
staxt fires and cause tlll·d-clegTec burns at ranges of a nrile or rnore. 70 

The risk from liquefied energy gases (LEG) 

In practical effect, the most densely industrialized and populated areas in 
America have potential bombs in tl1eir midst, capable of causing disastrous 
explosions and fn·estorms without warning. As the General Accounting Office 
summarized, describing both LNG and LPG by the generic term "liquefied 
energy gases'' (LEG): 

Successful sabotage of an LEG facility in an urban m·ea could cause a catastrophe. 
VVc found that security precautions and physical barriers at LEG facilities are gen­
erally not adequate to deter even an tmtraincd saboteur. None of the LEG storage 



areas '..Ve tx:m:c-ined c:Lr;:: irnv:rvi·:Jus to sabotage, and most ;:n·::: highly ""~ru}Jerable.~w 

_l'/.1oreover
1 

In many facilities, by manipulating the cquipmcnt1 it is _posslh!c to spill a large 
amount of [LEG] ... outside the diked area through the draw-ofT lines. LEG storage 
facilities in cities are often adjacent to sites that store very large quantities of other 
hazardous substances, including other volatile liquids. 'TITus, a single cause might 
sllnult:meously destroy many tanks, or a spill at one facility might cause further 
failures at acljacent facilities. 81 

These might include ports, refmeries, tank farms, or power stations. :For exam­
ple, although the Cove Point, Maryland LNG terminal is not near a city, it is 
five miles upwind-well within plume range-of the Calvert Cli±Is nuclear 
power plant, which probably could not withstand being enveloped in a fireball. 

The General Accounting Office report concluded: 

Nuclear pmvcr plants arc built to higher standards than <my other type of energy 
installation: much higher than those for LEG installations. Nevertheless: they are 
never located in densely populated areas. We believe that new large LEG facilities 
also should not be located in densely populated areas.H2 

LNG shipn1ents and facilities likewise perforate Americals industrial heart­
Lmd. Even the n1ost sensitive "chokepoints)) are put at risk. In February 1977

1 

for example, LNG was being trucked along the Staten Island Expressway and 
across the Verrazano Nmrows and Goethals Bridges."" Seven Mile Bridge, the 
only land access to the lower Florida Keys, was heavily damaged by a recent 
propane-truck explosion,"' which could as well have occurred on any urban 
bridge in America. It is apparently cmm1101l for LNG shipments to pass near 
major oil, gas, and nuclear facilities, few if any of which could withstand 
envelopment in a burning gas cloud. While many local authorities would like 
to restrict such shipments before a catastrophe, the regulation of such inter­
state commerce is federally pre-empted; and so far, despite the devastating 
criticisms by the General Accounting Office, the dozen or so responsible fed­
eral agencies have done little of substance to improve safety. 

Perhaps additional LNG imports, brought by eighty-plus large tankers into 
a half-dozen U.S. terminals, will never happen as enthusiasts once hoped, if 
only for the economic reasons alluded to earlier. But unless tackled directly, 
the clear and present dangers from present LNG and-on a far greater scale­
LPG operations will persist. Later chapters will show that all the energy now 
supplied by LNG and LPG can be replaced by much cheaper sources which 
do not compromise national security. 


