Village of Bensenville
Village Board Room
12 South Center Street
Bensenville, lilinois 60106
Counties of DuPage and Cook

RMINUTES OF THE COMMUNITY & ECONOMIC DEVELOPNMENT
COMMITTEE MEETING '
Auvgust 13, 2013

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

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

Chairman Jarecki, Bartlett, Janowiak, Ridder Wesseler
Absent: President Soto, O’Connell

A quorum was present.

Village Clerk, llsa Rivera-Trujilio was also in attendance.

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

Approval of

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

Motion. 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.

Motion; Trustee Wesseler made a motion to approve the minutes as

presented. Trustee Bartlett seconded the motion.

All were in favor. Motion carried.



Minutes of the Community & Economic Development Committee Meeting
August 13, 2013 Page 2

202 W. Irving
Park Road:

Motion:

Roli 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.
frving Park Road (P&J Discount Cigarette Center Building),
resulting from the IDOT 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 guestions 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 -2
light industrial district property located at 211 W. Beeline Drive, Unit
1(Matejko 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:

200 8. Church Rd:

Trustee Bartleit 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.

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 Commiitee
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 Calk: Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler
Nays: None
All were in favor. Motion carried.

600 W. Devon: 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 |-2 light industrial district.

Mr. Viger reviewed the results of the July 8, 2013 Community
Development Commission meeting and indicated the Community
Development recommended approvai 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 lid 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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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 instali a

stoplight.

Motion: 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.

Roll Call: 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.

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.

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

Trustee Barilett 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.

There were no questions from the Committee.

Motion: 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.

Roll Call: Ayes: Chairman Jarecki, Bartlett, Janowiak, Ridder, Wesseler
Nays: None
All were in favor. Motion carried.

Text Amendment

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 10-7
(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:

Rol! Calt:

AS SUBMITTED:

INFORMATIONAL
iTEMS:

ADJOURNMENT:

Corey Williamsen
Deputy Village Clerk

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.

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

There were no informational items.

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.

. dB . .
PASSED AND APPROVED by the President and Board of Trustees of the Village of Bensenvilie this 20th day August, 2013
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read. think. dream. create.

Bensenville mnunity
Public Library

August 13, 2013

TO:

The Village Board / Community and Economic Development Committee

FROM: Jill Rodriguez, Library Director

RE:

Conditional Use Permit - EMC

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 repart 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 fo 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 sigh we have selected

a copy of the leiter 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 fagade.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



read. think. dream. create.

Bensenville Community

Public Library

Our Mission Statement

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 messadge sign

e 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 {o 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 Library

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.

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.

Safety Issues

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, efc.

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.
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Hi Neighbor

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 fo 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.

| 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, Bensenville, T 60106 - Phone:{630) 766-4642 . Fax:{630)766-G788 - www.benlib.org
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EXHIBIT B

(1 PAGE)
Print | 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

L OHi,
| just want to let you know how happy | 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 | have often wondered when you would take _
. this step. Of course, | drive by the Library every day as | go to and from work, and as a neighbor and resident |
should know what’s going on at the Library. However, having a visible reminder each day will be great. And |
. love the design. It's so appropriate for the location. :

: As you know, the digital sigh that | 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. Nileshad
~ 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 6th graders to check their reading lists! This met with some really
positive feedback.

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

—Qpinicns 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.

lof1 8/13/2013 2:12 PM



EXHIBIT C
(1 PAGE)

We the undersigned residents of the Village of Bensenville are oppased 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 of Trustees to deny this request, if not
withdrawn by the Bensenville Community Library.

Name Address
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LNG Properties
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.

& 5

|G is natural gas in its liquid

form

LNG is natural gas cooled to around -260¢9F.

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







LNG Liguefied 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 5552 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 fess
maintenance. Removing one diesel 18 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.
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Blu provides a robust LNG fueling opportunity, focusing on LNG, for the
heavy duty trucking industry.

A Blu fueling facility is primarily an LNG fuel distribution point for day cab
haulers, and does not cater to long haul, over the road, users. Blu also sells
diesel as a secondary fuel for the convenience of its dual fuel customers.

Blu is open 24 hours per day for the convenience of the trucking industry.

There is adequate circulation and room for trucks to park for a brief period,
but this is not an overnight parking facility.

Fuel is dispensed from traditional fueling islands from LNG dispensers and
diesel dispensers,

initially, the fueling facility will have a full time “life-safety” person on site
to educate on safety issues.



Trucks from

Bensenville
Wood Dale
Elk Grove
Chicago

will use the facility

UPS has just ordered 700
LNG tractors to add to its
existing LNG fleet.

Travel Centers of America
recentiy announced it will
locate LNG fueling facilities
on its over-the-road truck
stops.

Pilot has future LNG
fueling facilities on some
of its over-the-road truck stops
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Daily Truck Traffic Generation Hourly Distribution Scenario

5:00 AM
6:00 AM
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
MNoon
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
Dvernight

Year 1

Year 2

R = R
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P b
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12
14
14 40
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Year 3
18
21
21
21
18
15
12
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15
15
i8
21
24
&

Distribution %

5%
7%
7%
7%
%
5%
4%
4%
5%
5%
6%
7%
B%
23%

B0 173

Model Assumes; 20 Fueling Davs pey Month

297

100%
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Section 10-14-13A Allow a detached structure 39 feet 6 inches in height

Section 10-18-12 A 2C Aliow 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;

21



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 cutside 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 [easing 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)

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

 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
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EXHIBIT 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 LING “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
comparnies.

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 1o 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

Trﬁnsfuels 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 “déf irippe.rs”, not over the road truckers. (Tr. p.10, 14). There Would be no sale of either
type of fuel to automotive customers. |

A(;c_oi'ding to Transfuels® own evidence there are only a limited number of LNG facilities in
the Uﬁited 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 llinois (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
mﬁst also use diesel fuel due to the scarcity of LNG facilities. (Tr. pp.15-16; 22).

Transfuels contends that LNG will be a cheaper fuel than diesel, (Ir. 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 paftner 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 p.ressurized 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 of Transfuels’ exhibits (Geometry Plan C012, amongst others) show two tanks. Does
that mean that if Transfuels’ 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 aboveground 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 'tha.tr 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 expert 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, LLNG is highly dangerous,
volatile, flammable, and combustible.e .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 oécur 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 NEEDELD TO PERMIT THE AST

Transfuels seeks a variation from the requirements of Sec. 10-14-13 (12 foot maximum
height for detached structures) by mischaracterizing its nearly 40 foot tall AST as a “detached
structure”. There are & numnber of problems with this preposition.

| 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).

Aﬁ “accessory structure” is defined as “A structure that serves as an accessory use” and an
“accessory use” is defined as “A subordinate land use focated 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. 10-2-3.)

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 Viilage 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,
bet\%feen Ellis and United. The speed limit on Devon is 40 miles per hour and according to
Tra.nsfu;gls’ engineer quoting IDOT statistics Devon currently serves 17,500 “cars” per day (Tr.
p. 35). fhere is no signalization between York Road on the East and Busse on the West to slow
down t’his 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 of 80 feet with 131 foot turning radius as its primary
eﬁtrance, claiming that doing so will avoid conflicts with ﬁafﬁc on Ellis (Tr. p. 27). They also
propose a secondary right in/right driveway to be located partially on the West side of the
S_uiaject Property and partially on an.adjacent, vacant parcel. Furthermore, their plans show a
stub connection from the property to the property innnédiately 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
th.e intersection of Devon and Ellis.)

- Gullo owns the property on which the right in/right out and the cross connection are
pro-i:)osed 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
turn 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 irucks per day by the -‘third vear tTr. p 41) based apon 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 justificd.

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

Sec. 10-3-3B sets out nine criteria that a petitioner must meet in order to be granted a zoning
variance. Transfuels itself failed to provide credible evidence that its proposal meets those
criteria and instead relied on the Village staff to provide justification for granting the variances.

(Tr. p. 76). (The text of each of the criteria is listed in Tab G).

Memorandum §-13-13 7



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 ar;d
unnecessary signage. ASTs containing combustible or flammable l.iquids are illegal in
Bensenville. Moreover, Transfuels mischaracterizes this AST as an “aceessory structure” (ir. p.
76 and -elsewhere) when in fact it is the primary siructure on the property. - Transfuels’ witnesses
emphasized that the proposed facility is intended to serve ﬂeét 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 of Transfuels’ proposal; they are not peculiar to this property.

2. Hardship or Practical Difficulties. The “unnecessary and undue hardship or practical
difficuities” are the product of Transfuels’ proposed use of the Subject Property. The property is
zoned 1-2 which even Transfuels admits allows a plethora of other uses. The “hardship and
practical difficulties” are traceable solely to Transfuels’ desire to construct an illegal 40 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 Property: 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 of land. The need for the

requested variances is attributable solely to the extreme nature of Transfuels’ 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 Property: The only rationale for the requested variances is to

increase Transfuels’ economic return, As noted above, the Subject Property can be used fora

multitude of uses in the 12 District that would allow the owner of the property who is the

applicant (Transfuels is not the owner; it would be a tenant) fo 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 wiil

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. 10-3-4

C Those criteria are as follows:
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i, “Traffic: Any adverse impact of types or velumes 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 staff’s opinion (Tt. 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 of light 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
prohtbited 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
permitied 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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- Transfuels is concerned the mors traffic, the more profitable ifs business. This hardly meets the

. requirement 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 1o a degres disproportionate to that normally expected of
pennitted 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 turn will exacerbate the already existing traffic congestion. Itisa
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 conditionai uses and variances criteria and

Memorandum 8-13-13 11



addressed each one. However, we submit that based on the issues raised in this Memorandum,
the foundaﬁon of Transfuels’ case i built on sand. Transfuels presented viriually no credible
evidence tq;support either the requested conditional uses or the requested variances. In fact ‘its 7
“evidencé”éwas contradictory on numerous points. The CDC’s findings are against the marﬁfest
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 return. The
Village has nothing to gain and much to lose by granting the requested conditional use and
variances. Both the public safety and traffic concerns justify denial of Transfuels’ proposal.
WHO IS TRANSFUELS?

Transfuels’ presentation before the Community Development Commission lacked candor
about itself and was replete with misleading information about LNG.

Transfuels 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

Memorandum 8-13-13 12



for this silence because it u-, little more than the “front mar” 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 Transfuels’ Chinese “partner”. Since the whole venturs is cloaked in
secrecy there 1s no information available regarding the payback to ENN 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 LING—
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 conjlunction 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 appérenﬂ'y convinced the staff that TNG was not dangerous—-a conclusion
demenstrated by Mr. Rysay’s comments that LNG was not dangerous bacause the office of the
State Fire Marshall had not yet declared it to be so. The following material will dispel that
misconception.

OSHA requires that all chemical manufacturers prepars and distribute MSDS (Material
Jafety Data Sheet). They are the “bible” for all distributors of dangerous chemicals. Under Tab
C you will find two M3DS regarding LNG, one produced by Devon and the cther 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 1s 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
neighborhodd. 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 assumiﬁg that the technology has advanced materially since 1944, the dangerous nature of
ENG 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 détaﬂed 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). | 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 of Transfuels’ 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
d6 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 handied 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, if there 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?

Paui F. Conarty

" 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
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" Single Location
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Company Qverview of CH4 Energy Corp.
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Founded in 2008
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Transfuals Lic had 31,5 Million in estimated gnnuat revenus (Estimated data).

e Transfusls Lic employs 11-50 (Show Value) people (Actuai data).
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Exclusive: Chinese firm puts millions into U.S. natural gas stations | Reuters Page 1 of 2

By Nichota Greom
LGOS ANGELES | Thu Mar 14, 2013 5:5¥qm EDT

(Reuters) - ENM Group Co Lid, ong of China's larmest orivars
companies, is quietly rolling out plans to establish a network of natural

gas fueling stations for trugks along U.8. highways.

With plans to build 50 stations this vear alona, SNM jolns a small but formidable group of players -~
including Clean Energy Fuels Corp and Roval Ouich Shell Pl - in an aggrassive push to develop
an infrasirocitre lor hosyy-duty trucks fueted by chazo and sbundant najural gas. Glean Enargy is
backed by T. Boone Plckans and Chesapeake Energy Corp.

The mave s yet another example of China's ambition to grab a piece of the LS. shale gas beom.
Just last month, Sincpac Group sald it would pay 31 billion for some of Chesapeske's ol and yas
properties in the Mississippi Lime shale.

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

on diesel fuel made from imported crude cit, and the trucking industry (s in a big push fo use more of
the domastically 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 naturai gas, truckers need to know they can refuel along their highway
routes.

Enter ENN, led by billionaire energy tycoen Wang Yusuo, The company has already built natural
gas stations in China, which Is farther along in its adoption of natura! gas frucks.

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 350 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 fop player in U.3, naturai 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 fueling station in Sait Lake City with the help of
federal stimulus funds.

he deal created Transfuels LLC, which operates as Blu LNG. ENN has a majority stake in the joint
enture and controls its board of directors, according o sources familiar with the deal.

Merritt Norton, who founded CH4, is BIu'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 { 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.”

Biu 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 ware unsuccessful.

A NATIONAL NETWORK

httn /farorw reuters. com/article/2013/03/1 d/ms-enn-ino-nsa-idUSBRES2DOOY201303 14 8/10/2013



Exclusive: Chinese firm puts mitlions into U.S. natural gas stations | Renters Page 2 of 2

Today thers are 28 public LNG refusiing stations in the United States, according to the U.S.
Dapartment of Energy.

LNG is sensgr than cormnpressed naturzl gas, which fuels many buses and garegs ucks. That
means trucks require fewer fual storage tanks to go the same distance. Also, LNG stations are
chaapsr to build than CNG stations because they do not tap inte $as lines. Much like diesel, the
liquid fuel is trucked in,

The number of stations Blu will open this year is abaut 2qual lo the 50 to 80 stalions Clean Energy
is planning. Clean Enargy already has 70 LMG stations, though most will oniy stait operating when
there are a sufficient nurnber of frucks thet nead them. Sheli has seid i plans to build about 100

LMG fueling stations in the United States, but has not given a timeline,

Blu's eventual plan is 1o build about 500 LNG stations in the Unitad States, according to another
person familiar with their strategy. When asked about that figure, a Blu spokesman said the
company was commitied 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 LS, truck stop aperator, TravelGenters
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 he did not view other players in naturat gas as competition,

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

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

It has also been daveloping 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 befter luck in natural gas. Last month ENN inked a global deal with
natural gas engine maker Westport Innovaticns o 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 Westpart's China business. "Thay know
what they are daing and they have the money for it."

{Additional reporting by Charfle Zhu in Hong Kong; Editing by Patricla Kranz and Mary Milliken)

hitn/forww . renters comi/article/2013/03/1 4/s-enn-1ne-15a-idUSBREI2TX00Y 201303 14 8/10/2013



LIS, China in Major LNG Truck Fuei Joint Venture

A US-China joint venture has unveiled plans to develop a network of at least 500 LNG fueling stations at truck siops
across the country. Credit: truckertotrucker.com

China’s ENN Group Co. Ltd. and 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 pian 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 fireled by cheap and abundant natural gas,” said a joint statement
refeased 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 venture, in furn, led to the creation of Transfuels LLC, which currently operstes as Blu LNG, which is majority
owned by ENN. The company is on the record saying it cannot commsnt on its ownership struchirs or board of direstors,
which is controiled by ENN, and that it is “unable io comment on behaif of ENN.”

Biu LMG now has five LNG fusling stations in operation with another three dus to open in the near future. However, a
company spokesiman did say that, while Blu LNG “does not have o deal with a national truck stop owner & this time,” the
company 15 “working with some regional compaaies,” which he declined to identify.

The average liquefied natural gas station costs around 51 miliion o build, according to indusiry experts, with estimates of
ENN’s investiment in the US project hovering at around 545 million o 350 million.

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

The ENN-CH4 joint veniure can expect heavy-duty competition from Royal Dutch Shell Ple 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 of trucks that need them.” Shell has said it plans to build about 100 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 39 cities
in China, and has said it also plans to develop several LNG liquefaction plants in North 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 $35 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 transportation solutions and
fuel for on-road, off-road, rail and marine applications,” said a statement,

While the ENN-Westport partnership covers the US, Canada, Asia, Europe, Australia and Africa, the company made it
clear that Westpori “is not invelved with the planned Blu network of stations in the US.”
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A Blu LNG fiiling station in Salt Lake City, Utah, March 13. ENN Group Co Lid, 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 Lid, one of China's largest private companies, is quietly rolling out plans to
establish a network of natural gas fueling stations for trucks along .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 Ple -- 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 thetr 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 snergy 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 lquefied natural gas station costs around $1 million to build, according to industry
experts, putting ENN's investruent 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 fuching, Clean Energy, about
forming a partnership, according to people familiar with the matter, Clean Energy would not
corament.

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 fueling station in Salt Lake City with
the help of federal stimulus funds.

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

Merritt Norton, who founded CH4, is Biu'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 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 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

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



- LNG is denser than compressed natural ozs, which fusls many buses and garbage trucks. That
means trucks require fewer fuel storage tanks to go the same distance. Also, NG stations ars
cheaper 1o build than CNG stations because they do not tap into gas lines. Much like dissel, the
liquid fuel is trucked in.

The number of stations Blu will open this yedr is sbout coual to the 50 to 60 stations Clean
Energy 1s planning. Clean Energy already has 70 ILNG stations, though most will only start
operating when there are a suffictent number of trucks that need them. Shell has said it plans to
build about 100 LNG fueling stations in the United States, but has not given a thmeline.

Biu's eventual plan is to build about 500 LNG stations in the United States, according to another
person familiar with their strategy. 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 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,
TravelCenters 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 he 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 50 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."
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o Jeff Uscher, Contributing Writer - March 15, 2013

A private energy company based m 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 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: CLNLE),
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 Shelt (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.



fueling stations. Shell says it is ia negotiations with Trave!Ceniors of America 5..-_‘ CINYSETAY
to operate its piam}cd LG fueling network.

Clean Energy uses Pilot Flyving J, a closely held, nationwide truck stop operator, to mn its LNG

Bluremains unaffiliated with any truck stop chain, The compeny says it ultimaisly plans to build
up to 500 LNG stations nationwide,

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

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



Why This Chinese Company Is Investing in U.5. LNG

Apivata enargy company basad in China is reporedly investing in the construction of 2 network of llquefied naiurs
gas (LMG) fusling stations in the United States. According to & Reuters raport, ENM Group Co. Lid. Is teaming with &
smail U.S.-based company, and the parinership plans tc open 50 to 50 LNG fueling siaticns this year. LNG slations
cost an gverage about $1 million each to bulld, industry axparts say. ENN has already bullt a number of natural gas
fugling stations in China, which is much further along in use of LNG for heavy trucks than the Unitad States. LNG's
been promoted by investors such as 7. Beone Pickens and natural gas producars including Chesapaaks Energy
Corp. (NYSE: CHIK ) as a cheaper, cleaner fusl for long-hau frucks. Mow more natural gas companies are ieaming
up to provide LNG, which means more investment opporiunities for 2nergy investors. To continve reading, please
click here... '

A private energy company based in China is raporiedly investing in the censtruction of a network of liguefied natural
gas {LNG) fueling stations in the United Siates.

According to a Reuters report, ENN Group Co. Lid. is teaming with a small U.5.-based company, and the partnership
plans to open 50 to 60 LNG fueling stations this year. LNG stations cost an average about $1 miilion each 1o build,
industry experts say.

ENN has already built a number of natural gas fugling 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 frucks.

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

Natural Gas Companies Focusing on LNG

Reuters reporis 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-haui
trucks,

ENN was rebuffed by CLNE, which has already built 70 LNG statiens in the 1.S., and turned to a tiny Utah company,
CH4 Energy, which operated a single LNG and compressed natural gas (CNG) fueling station in Salt L.ake City.

ENN and CH4 Energy formed Transfuels LLC, which operates under the Blu LNG brand. 8Blu has now opened five
LNG fueling stations and will have several more open later this month.

Royai 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 TravelCenters of America LLC (NYSE: TA) to cperaie its planned LNG fusling network.

Blu remains unaffiliated with any truck stop chain. The company says it uitimately 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 |.NG stations will be along major
interstate highways.



Advantages of LNG
Matural gas has many advantages as a transportation fuel.
F|rst LNG and CMNG are much cheaper than pasoline, Truckars can sava $2 a gallon or more using natural gas,

Sscond, natural gas is abundant hers in the 1LS, so we don't have to send meney 1o unfriendly counlries ovarseas o
buy thair oil,

Third, natural gas burns much cleansr than most other hydrocarbons. Matural gas s mostly methane and, when
burned, methane releases carbon diexide and water.

Compressed natural gas is more widely available than LNG, which raguires low-temperature slorage 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 hoid in a
200-galion 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 iess pollution.

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

The real issue is distribution. The gasoline distribution infrastructure in the United Stales 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
avaitable around the country, long-haul truckers will be slow to adopt the new fuel, despite its advantages,

In addition to the natural gas fueling staticns mentioned above, investors might want to look at Westport [nnovaticns
Inc, (Nasdag:; WPRT}, the nation's leading manufacturer of CNG, LNG and bi-fuel (combination CNG and gasoiine)
engines. As the natural gas fueling network in the United States is expanded, Westport can he 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 cut Money Mornlng Global Energy Strategist Dr. Kent Moors'
report "Betting on the Caming Boom in Natural Gas."




Why China is Buying Into U.S, Natural Gas — The Street Report
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A private energy compary based in China is
reportedly investing (n the construction of a
network of Bquefied natural gas (LNG} fueling
stations in the United States,

© According to 4 Reaters report, ENN Groop Co, Ltd,
18 teaming with & small U.8,-based company, and
the partnership plans to open 50 to 50 LNG fueling stations this year, LNG
stations cost an average about $1 million each to build, industry experts say.

LLC in 3 Easvy Siteps ENN has already built a number of
B wwwlLegalZoom.com/ALC %ﬂﬁ natural gas fueling stations in
Form a Limited Liability Company. | ot China, which is much Further

Featured by Ferbes & Entrepreneur,

along in use of LNG for heavy
Trade Architect Platform _ trucks than the United States.
8] THAwmeritrade.com | = |
Web Based Trading Platform from TD- ||
Ameritrade. Trade Free for 60 Days!

Best Dividend Stock ) ) _ o
) - ) ——;  natural gas producers including
- www dividendsandincomedail y.com I ‘ Chesaneake B N NYSE:
Free Insider Advice: Our Ten Must-Own [l 1esapeake Energy Corp. ( '
Dividend Stocks of 2013} AdChaices (b CHI) as a cheaper, cleaner fuel for

long-haul trucks.

LNG's been promoted by investors

guch as ‘T, Boone Pickens and

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

Naturai Gas Companies Focusing on LNG

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

ENN was rebuffed by CLNE, which has already built 70 LNG stations in the U.3,,
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 fucling stations and will have several more
open later this month.

Royal Dutch Shell (NYSE: RDS.A) is also entering the U8, LNG fucling station
business, with plans to open 100 fueling stations although no schedule was given,

Clean Energy uses Pilot Flying I, a closely held, nationwide truck stop operator, to
run ity LNG fueling stations,

Shell says it is in negotiations with TravelCenters of America LLC (NYSE: TA) to
operate its planned LNG fueling network.

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

httn://streetreport.net/commodities/swhv-china-is-buvine-into-u-s-natural-sas/

Page 1 of 2
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All of the companies invelved are being rather secretive about where they plan to
tocate their fueling station,

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

hitny /fatrestrenort. net/commodities/whv-china-is-buying-into-u-s-natural-gas/ 8/10/2013
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FREVESION aNs

Prodiist use

fanufacturer/Susplisr

Emergency

2. Hazards identification

Physical state
Appearance
Emergency overview

OSHA regulatory status

Potential health eifecis
Routes of exposure

Eyes
Skin

Inhatation

ingestlon
Target organs
Chronic effects

Signs and sympioms

MATERIAL SAFETY DATA BHEET

Patural Gas Liguids (Y Grade)
1

06-02-2010

Fual.

Devon UD Goerations

20 North Binadway

Oklahoma Clty, OK 73102-8260
Telsphons: (408) 235-361

Devon Canadian Operations
Calgary, AB. T2F 4H2

2000, 400 — 3rd Avenue SW.
Telephone: {403) 232-7100

Emergency Chemtrec:

Within the USA (800) 424-9300
Qutside the USA (703} 527-3887
Deven Canada Emergency Phone:
{403) 2327100

Gas.
Liguefied gas.
DANGER

Extremsly flammable gas - may cause flash fire. Confents under pressure. Vapors may cause
flash fire or explesion. 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 animail 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 1888/45/EC and its
amendments. This product is hazardous accerding to OSHA 29CFR 19101200,

Eve contact. Skin contact. inhalation.

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

Gas may be irritating to the skin. Centact with evaperating liguid may cause frostbite or freezing of
skin,

Gas may be irritating to respiratory tract. This product is an asphyxiant gas which can cause
uncensciousness/daath if OXYGEN levels are sufficiently reduced. In high concentrations, vapors
are narcotic and may cause hezdache, 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 discrder (e.g., narcosis involving a loss of coordination,
weakness, fatigue, mental confusion, and blurred vision) andfor damage. Possible reproductive
hazard that may cause adverse reproductive effects based on animal data. May cause damags to
the liver and kidneys.

Narcesis. Decrease in moter functions.

Potential environmental effects  Not expected to be harmful to aguatic organisms.

3. Composition / Information on ingredients

Components CAS # Percent
Propane 74-98-6 15-18
IsobLtane 75-28-5 1-5

Natural Gas Liquids (Y Grade)

DV A MSDS
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n-RButana

10G-97-8 2-8
n-Faniang 109-88-0 1-3
Hexanass 40-54-53 .3
Methane 03 '

Compoztion commaents

4. Pirst Ald BMeasures

First aid proos
Eye contact

Skin contact

Inhalation

ingestion
Motes to physician
General advice

5. Fire Fighting Mieasures

Flammable properties

Extinguishing media
Suitable extinguishing
media
Unsuiiable extinguishing
media

Protection of firefighters

Specific hazards arising
from the chemical

Proteetive equipment and
precautions for firefighters

Special protective equipment
for fire-fighters

Specific methods

Hazardous combusiion
products

Al conoantrations arp In percant by weignt unless ingredisnt is 2 gas. Gas concentrstions ars in

peient by volume,

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

Mot expected to be absorbed through the skin but may cause slight irritation. High pressure
injection through the skin requires immediate medical atiention. Treat frostbite area of skin by
immersing the affected area in warm water (between 100F/38C and 110F/43C, not exceading
112Fi44C). 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 personne! 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
axplosive viclence. Vapors are heavier than air and invisible mixture spreads easily and may
accumulate in low or confined areas, fravel considerable distance to source of ignition and flash
back., Runoff to sewar may create fire or explosion hazard.

Extinguish with 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 alt persons from the vicinity of the incident. No action
shall be tzken involving any personal risk or without suitable training. For fires invelving this
material, do niot enter any enciosed or confined fire space without proper protective equipment,
inciuding self-containad breathing apparatus. Stop flow of material. Use water tc 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 atlempting to stop leak.
Prevent runoff from fire control ar 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.

In the avent of fire and/or explosion do not breathe fumes. Evacuate area. Check oxygen content
before entering area. Water spray should be used fo cool containers. Remove pressurized gas
cylinders from the immadiate vicinity. Turn leaking cylinder with the leak up o prevent escape of
gas in liquid state. Containers can burst viclently whern heated, due to excess pressure build-up.

Carbon monoxide and carbon dioxide.

Natural Gas Liquids (Y Grade)
3585 Version #: 01

Revision date:; 06-02-2010  Print date; 06-02-2010
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8. Accidental Ralss

Parsonal precautions Efiminste ali sources of ignition in vicinity of releaged v a;@ors. Evacuate ali ncra»essantiai
uﬂur}'“w o an area upwind. Slop leak if p ;
i - forrnation of t owc, flarmmaile or ox
i3, Awold vapor oloudd -
profective squipment (seclion &),

ase Measures

f\'J

Envirosmental precautions 20t il

or lowt fying &

Kaege or ‘*{Jli\ch if a4
ioe seclion 13 for wasts

Fethoos for containment Stop teak 1f you can do so without risk. Pravant endry into watsrvay, sewears or confined arsas.
Hethods for cleaning up Siop the fiow of gas, Aliow o dissipate with ; ate vantitation
Cthsr information Thesa gasss may He used as an auxiiary { mmad of by puming in a proparly designad

Hare or incinarator in accordance with fao

reguiremeants.
7, Handling and Storage

Handling Put on appropriate personal protective equipment (see section 8). Special precautions should be
taken when entering or handling equipment in this type of gas service because of possible
radicactive contamination. All equipment should be checked for radioactivity or cpened 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 gensaration of dust, smoke, furmes, elc. in the
work area, or if thay cannot be avoided, a tested and certified radionuclide dust respirator should
be worn. Smcking, eating, or drinking should be prohibited when working with the squipment.
Empioyees should wash tharoughly with soap and water and discard contaminated clothing after
entering or handling the equipment. Workers should wash hands and face before eating, drinking
and smcking. Use only with adequate ventilation. Wear appropriate respirator when vendilation is
inadequate. Do not enter enclosed areas and confined space unless adeguately ventijated.
Store and use away from heat, sparks, open flame or any other ignition source. Use
explosion-proof electrical (ventitating, lighting and material handiing) equinment. Pumping and
transferring operations must be electricaliy grounded and bonded to dissipate static build up.

Storage Keep away from heat, spark, and open flame. Store storage containers in cool, weil-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,

3. Exposure Conifrels / Personal Protection

Occupational exposure limits

ACGIH
Components Type Value
Hexanes+ {110-54-3) TWA, 50 ppm
Isobutane (75-28-5) TYWA 1000 ppm
Methane (74-82-8) TWA 1000 ppm
n-Butane {106-97-8) TWA 1000 ppm
n-Pentane (109-66-C) TWA 600 ppm
Propane (74-98-8) TWA 1000 ppm
U.S. - OSHA
Componeints Type Yalue
Hexanes+ {110-54-3) PEL 500 ppm
1800 mg/m3
TWA 180 mg/m3
50 ppm
n-Butane {106-97-8) TWA 800 ppm
1900 mg/m3
n-Pentane (108-66-0) PEL 2950 mg/im3
1000 ppm
STEL 750 ppm
2250 mg/m3
TWA 600 ppm
1800 mg/im3
Propang {74-98-6) PEL 1000 ppm
1800 mg/m3
TWA 1800 mgim3
4000 ppm

Natural Gas Liguids (Y Grade) DVN MA MSDS '
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Canada - Alberta

Componenis Tyna Value
Hexanes+ (110-54-3) TWA 50 ppm o
: 176 mghm3
n-Buiane (103-857-8) TYWA 1000 pom
n-Paiitane (108-86-3) TWNA Y70 mgm3
800 npm

Propane (74-98-8) WA 1060 pem
Camadsa - Britiah Columbia
Uomponents fyoe Yalus
Haxanes+ (110-54-3) f 20 ppm )
Methang (74.82.8) 1000 poim
n-Butans (106-97-8) . 730 ppm

TWA 800 ppra
n-Pentane (109-66-0) TWA GO0 ppm
Propane {74-98-6) WA 1000 ppm

Engineering controls

Personal protective equipmeant
Eye/face protection
Skin protection

Respiratory protection

General hygiaene
considerations

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

If eye contact is likely, safety glasses with side shigids or chemical type goggles shouid 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, stich as washing after handling the material
and before eating, drinking, and/or smeking. Routinely wash work clathing and protective
equipment to remove contaminants, Observe any medical surveillance requirements.

9. Physical & Chemical Properties

Appearance
Color

Odor

Odor thusshold
Physical state
Form

pH

Welting point
Freezing point
Boiling point
Flash point
Evaporation rate
Flammability

Flammability limits in air, upper,
% by volume

Flammability Bmits in air, lowsr,
% by volume

Vapor pressura
Vapor density
Specific gravity
Solubility {water)

(n-octanoliwater)
Auto-ignition temperature
Decomposition temperature
Buik density

Liguefied gas.
Colarless.
Cderless.

Not available,
Gas.

Liquefied gas,
Not available.
Not available,
Not availabls.
-126.4 °F (-88 °C)
-211 °F (-135 *C) Cleveland Closed Cup
Not available,

Not available.
12.5

1.1

697,96 (38°C /100°F)
Not available.

Not availabie.
Negligible

No data available.

500G °F (260 °C)
Nct availabls,
1.1 (Air=1)

Natural Gas Liquids {¥ Grade)
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10, Chemical Stabiilly & Reactivity Information

Chemical stability
Conditions {o aveid

innompatinle materials
Marardous decomnosiiion
mrodnois

Fogsibiitty of harardous

FRALUTNE

Siable under nonmal temperature conditions.
Heat, flames and sparie.
Shrave oxiowing agents,

Carbon Dioxide. Carbon monoxide.

Hazardous polymerization doss not nocur.

1. Toxicologioa! Information

Toxivological dala

Comnornsnts

Tost Resuils

n-Butane (106-97-8)
a-Pentane (109-66-0)
Propane (74-98-8)
lscbutane (75-28-5)

Toxicological information

Acute effects

L.ocal effects
Sensitization
Chronic effects
Carcinogenicity
Epidemioclogy
Mutagenicity
Meurological effects
Reproductive effects
Teratogenicity

12. Ecological Information

Ecotoxicological data
Componants

Acute Inhaiation LCEC Rat 858 mg/ 4 Hours

Acute Inhalgtion LCA0 Rat: 364 mg/l 4 Hours

Acute Inhalation LC50 Rat: > 1442 847 mg/l 15 Minutes

Acute Inhalation LCB0 Mouse: 52 mg/l t Hours
This product may contain detectable but varying quantities of the naturatly occurring radioactive
substance radon 222. The amount in the gas itself is not hazardous, but since radon rapidly
decays (11/2 = 3.82 days} to form other radicactive 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 equipmeant. Inhalation, ingestion or skin
contact with radon daughters can lead to the deposition of radicactive materiat in the lungs, bone,
blood forming organs, intestinal tract, kidney and colon. Occupationat exposure to radon and
radon daughters has been associated with an increased risk of iung cancer in underground

uranium miners. Follow the special precauticns 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
affects. This product is an asphyxiant gas which can cause uncenscicusness/deain if OXYGEN
lavels are sufficiently reduced, Contact with liquefied gas can cause damage (frosthite) due to
rapid evaporative cooling.

May cause central nervous system eflects.

Not a skin sensitizer.

May cause damage to the liver and kidneys.

No data available.

No data available.

Ne 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

n-Pentane (109-86-C)

Hexanas+ (110-54-3)

Ecotoxicity

Environmenial effecis

Persistence and degradability

Bioaccumulation /
Accumulation

Partition coefficient
(n-octanoliwater)

-ECH0 Daphnia: 2.3 mg/l 48 Hours
LC50 Fish: 3.1 mg# 96 Hours
L.CE0 Fathead minnow (Pimephales promelas): 2.101 - 2,881
mg/l 96 hours '
Not expected to be harmful to aquatic organisms. The product contains volatile organic
compounds which have a photochemical czone creation potential.
Ecological injuries are not known or expected undar normal use.
No data available.
No data available,

No data available.

Natural Gas Liguids (Y Grade)
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fobillly in environmantal The product is a volatile substance, which may spraad in the almosphere.
mssdiia

13, Disposal Considerstions

Wousle codes D0 Waska Flarmimadle rmaterial with 2 flash peictdd oF

Disposel fstructons spacial wasie collection polat. Must be

slvared by the compatent authoritias,

E et g e T 5 T I
14, in'.rﬁi':{':p{ﬁ.t Informadion

[V
Basic shipping requiremaents:
1M number UNTOT5
Proger shipping name Patrofaumn gases, liguseiiad
Hagard class _ 24
Environmenial nazards
Marine poliutant No
Labels required 2.1
Additional information:
Speciai provisions T50
Packaging exceptions 306
Packaging non bulk 304
Packaging bulk 314, 315
ERG number 115
DOT BULK
Basic shipping requirements:
UN number UN1075
Proper shipping nams Petroleum gases, liquefied
Hazard class 24
Labels reguired 2.1
Addltional informatinn:
Special provisions TH0
Packaging exceptions 306
Packaging non bulk 304
Packaging butk 314, 315
ERG number 115
IATA
Basic shipping requirements:
UN number 1075
Proper shipping name Petroleum gases, liquefied
Hazard class 2.1
MDG
Basic shipping requirements:
UN niumber 1075
Proper shipping name PETROLEUM GASES, LIQUEFIED
Hazard class 2.1
Environmenial hazards
Marine pollutant No
EmS No. F-D* 8-U
TDG
Basic shipping requirements:
Proper shipping name PETROLEUM GASES, LIQUEFIED
Hazard class 2.1
UN number UN1075
Marine pollutant No
Natural Gas Liquids (Y Grade) . DVN NA MSDS
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GOT BULK

TDG

15. Reguiatory Information

U8 federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910,1200.
Alt components are on the U.S. EPA TSCA Inventory List.

US EPCRA {SARA Title If) Section 313 - Toxic Chemical: De minimis concentration
Hexanes+ (CAS 110-54-3) 1.0 %

UsS EPCRA {(SARA Title IH) Section 313 - Toxic Chemical: Listed substance
Hexanes+ (CAS 110-54.3) Listed.

U5 TSCA Section 12{(b) Export Notification: Export Noiification requirement/De minimis congenfration
n-Pentane (CAS 109-66-0) 1.0 % One-Time Export Notification only.

CERCLA (Buperfund) reportable guantity (Ibs)
Fropans 100
|sobutane 100
n-Butane 100
n-Pentane 100
Hexanes+ 100
Methang 100

. Superiund Amendmenis and Reauthorization Act of 1986 (SARA)

Hazard categories Immediate Hazard - Yes
Detayed Hazard - Yes
Fire Hazard - Yes
Pressure Mazard - No
Reactivity Hazard - No

Section 302 extremely Mo
hazardous substance
Section 311 hazardous No
chemical
Orug Enforcement Agency Not controlled
(DEA)
Canadian regulations This product has been classified in accerdance with the hazard criteria of the CPR and the MSDS
contains all the information required by the CPR.
WHMIS status Caontrolied
YWHMIS classification A - Compressed Gas

B1 - Flammable/Combustible

Naiural Gas Liguids (Y Grade) DV NA MSDS
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WHMIS labeling

7

ouiRinng

This product does not contain
dafects or other r‘:‘DIOGLICf“'

in 2 chamical known to tha State of California to cause cancer, birth
= Narnm.
DU Californka acmrdous Subsians s (Rirestofs) Lstsd subet
Hexanas+ (CAS 110-54-3)
n-suiang (CAS 108-27-86)
n-Pontane (CAS 109-56-0)
Li3 - Massachusetts RTH - Dubstanes: Listed substanos

Haangs+ (CAS 110-54-3) Lisisd.
Izobutane (CAS 75-28-5) Listed.
Mathane (CAS 74-82-8) Listad,
n-Fentang {CAS 108- pS -0} Listad.
Fropane (CAS 74-98-6) Listed.

UE - Maw Jersey Community RTK {(EHS Survey): Reportable threshold
Hexanes+ (CAS 110-54-3) 500 LBS
Isobutane (CAS 75-28-5) 500 LBS
Methane (CAS 74-82-8) 500 LBS
n-Butane (CAS 106-97-8) 500 LBS
n-Pentana (CAS 109-86-0) 500 LBS
Propane (CAS 74-58-8} 500 LBS

US - New Jersey RTH - Substances: Listed substance

' Isobutane {CAS 75-28-5) Listed.

Methane {CAS 74-82-8) Listed.
Fropane (CAS 74-98-5) Listed.

US - Pennsylvania RTK - Hazardous Substances: Listed substance
Hexanes+ (CAS 110-54-3) Listed.
Isobutane (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® is a registered trade and service mark of the NPCA.
HMIS® ratings Health: 1*

Flammability; 4

Physical hazard: 0

NFPA ratings Health: 1
Flammability: 4
Instability: 0
Disclaimer This information is provided without warranty. The information is believed to be carrect. This

information should be used to make an independent determination of the methods to safeguard
workers and the environment.

lssue date 06-02-2010
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Revision Date, issuing Date 22-Sep-2011, Page 1/ 1

1. PRODUCT AND COMPANY IDENTIFIC

Product Name Liquefied Natural Gas
UN-Number UN1972
Recommended Use Industriatuse.
Synonyms LNG
. Supplier Address” Linde Gas Mosth America LLC - Linde merchant Preduction inc. - tinde LLC

575 Mountain Ave.
Murray Hill, Nj 07974
Phone: 908-464-8100
www.lindeys.com

Linde Gas Pyerto Rico, inc.
Las Palmas village

Road No. 869, Street No. 7
Catano, Puerio Rico 00942
Phone: 787-641-7445
www. prlindegas.com

Linde Canzada Limited

. 5860 Chedworth Way
Mississauga, Ontario L5R QA2
Phone: 905-501-1700
www findecanada.com

* tMay include subsidiaries or afftiiate companies/divisions.

For additiona! product information contact your local customer service.

Chemical Emergency Phone Chemirec: 1-800-424-9300 for US/ 703-527-3887 cutside US
Number

2. HAZARDS IDENTIFICATION

DANGER!
Emergency Overview

Extremely flammable
Extremely cold liquid and gas under pressure.
May cause skin, eye, and respiratory tract irritation
Asphyxiant at high concentralions
May cause central nervous system depression
Contents upder pressuse
Keep at temperatures below 52°C / 125°F

Appearance Colorless. Physical State Cryogenic Liquid. Odor Petioleum like

0SHA Regulatory Status This material is considered hazardous by the 0SHA Hazard Communication Standard (29 CFR
1910.1200).
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Potantial Health £fiecis

Principle Routes of Exposure
Acute Todldty

inhalation

Eves
Skin
Skin Absorption Hazard

Ingestion
Chronic Effects
Aggravated Medical Conditlons

Environmental Hazard

Inhalatien.

May cause central nerveus system depression with nausea, headache, dizziness, vomiting, and
incoordination. Simiple asphyxiant. May cause suffocation by displacing the oxygen in the aii.
Exposure to oxygen-deficient atmosphere (<19.5%) may cause dizziness, drowsiness, nauses,
yomiiing, axcess salivation, diminished mental aleriness, loss of conscicusness and death. £xposure to
atmospheres containing §-10% or less oxygen will bring about uncensciousness without warning and
so quickiy that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause
serious Injury of death,

Contact with product may cause frosibite.
May cause frostbite.
No known hazard in contact with skin.

Not an expected route of exposure.
None known,
Respiratory disarders.

See Section 12 for additional Ecological Information.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name CAS-NO Volume Y% Chemical Formula
Methane 74-82-8 62-93 (Hq
Nitrogen 7727-37-9 1-9 E
Propane 74-98-6 1-7 (C3Hs
EFthane 74-84-0 3-11 C2He
N-Butane 106-97-8 1-3 Catf1o
Isobutane 75-28-5 1-3 Cat1o
Helium 7440-59-7 <2 He
isopentane 78-78-4 <1 CsHyz
- Pentane 109-66-0 <1 (sHiz
Carben dioxide 124-38-9 <1 K0

4. FIRST AID MEASURES

Eye Contact

Skin Contact

In the case of contact with eyes, rinse immediately with plenty of water and seek medical advice. |f

frosthite is suspected, flush eyes with cool water for 15 minutes and obtain immediate medical
attention.

Wash off immediately with plenty of water. If skin irritation persists, call a physician. For dermal contact
or suspected frosthite, remove contaminated clothing and flush affected areas with lukewarm waier,
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 in deep tissue fraezing.
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inkhaiation PROMPT MECICAL ATTENTIOM 1S MAMDATORY IN ALL CASES OF INHALATION OVEREXPOSURE. RESCUE
PERSOMMEL SHOULD BE EQUAPRED WITH SELF-CONTAINED BREATHIMNG AFPARATUS. Consciaus inhalation
victims should he assisted to an uncenteminated area and inhale fr2sh alr, If bieathing is difficul,
administer oxygen. Unconscious persons siould be moved to an uncontaminated area and, as
necessary, given artificial resuscitation and supslemental oxygen, Treatment should be symptomatic
and sunportive.

Ingestion Mone under normal use. Get medica! attention if symptoms occur,

Motes to Physician Treat symptomaticatiy.

5. FIRE-FIGHTING MEASURES

Flammable Properties Extremely flammable.
Suitable Extinguishing Media Ory chemical or CO;. Water spray of 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 mpact  None

Sensitivity to Static Discharge Yes.

Specific Hazards Arising from the  May form explosive mixtures with aie. Continue to cool fire exposed cylinders until flames are

Chemical extinguished. Cylinders may rupture under extreme heat. Damaged cylinders should be handled only
by specialists, vapors from liquefied gas are initially heavier than air and spread along ground. Vapers
may travel to source of ignition and flash back.

Protective Equipment and If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an

Precautions for Firefighters 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
nan-sparking tools to close container valves.

Use waler spray to cool surrounding containess. Be cautious of 3 Roiling Liquid Evaporating Vapor
Explosion, BLEVE, if flame is impinging on sufrounding containers.

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

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions ELIMINATE 3l 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 material. Stop
leak if you can do it without risk. Wear seif-contained breathing apparatus when entering area unless
atmosphere is proved to be safe. Monitor oxygen level,

Environmental Precautions Use water spray to reduce vapers or divert vapor cloud drift. Avold allowing water runoff to contact
spilted material. Prevent spreading of vapors through sewers, ventilation systems and confined areas.

tethods for Containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leakisin
container or container valve, contact the appropriate emergency telephons number in Section 1 or ¢all
your clasest Linde location.

Methods fer Cieaning Up Return cylinder to Linde or an authorized distiibutor.



7 HANDUNG AND STORAGE

Handling

Storage
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Ground and bond ali fines and equipment assodiated with oraduct system. All equipment should be
non-spasking and explosion proof. Remave 3l souices of ignition. Use only in ventilated areas. "NQ
SMOKING" signs sholid be posted in storage and use zreas.

Never attempt to lift a cylinder by its valve protectinn cap. Protect cylinders from physical damage; do
not drag, roll, slide or crop. When moving cylinders, even for short distance, use a cart designed to
transport cylinders. Use equipment rated for cylinder prassure. Use backflow preventive device in
piping.

Use an adjusiable strap wrench to remove over-tight or rusted caps. Never insert an object (e.g.
wrench, screwdriver, pry bar,eic.) inlo valve cap openings. Doing s¢ may damage valve, tausing leak
to occur, If user experiences any difficulty operating cylinder valve discontinue use and contact
supplier.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt to
refill a comprassed gas cylinder without the owner's written consent. Never strike an arc on a
compressed gas cylinder or make a cylinder 3 part of an electrical dircuit.

For additional recommendations, consult Compressed Gas Association Pamphlets P-1, P-14, and Safety
Bulletin $B-2,

Outside or detached storage is preferred. Protect from physical damage. Cylinders sheuld be stored
upright with valve protection cap in place and firmly secured to prevent falling, Store in coal, dry, well-
ventilated area of non-combustible construction away from heavily trafficked areas and emergency
exits. Keep at temperatures below 52°C / 125°F. Full and empty cylinders should be segregrated. Use a
"first In-first out” inventory system to prevent full cylinders from being stored for excessive periods of
time. Always store and handle compressed gas cylinders in accordance with Compressed Gas
Assaciation, pamphiet CGA-P1, Safe Handling of Compressed Gases in Containers,

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure Guideiines
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Chemical Name ACGIHTLY DO5HA PEI MICSH IOLH
lsapeniane TWA: 600 ppm
78-78-4
Carban dioxide STEL= 30000 ppin TWA: 5600 pom IDLH: 40000 ppm
124-38-9 TWA: 5000 ppm TWA: 9000 mg/m? TWA: 5000 ppm
{vacated) TWA: 10000 ppm TWA; 9000 mg /m?
{(vacated) TWA: 12000 mg/m’ STEL: 30000 ppim
{vacated) STEL: 30004 ppm STEL: 54000 mg/m?3
{vacated) STEL: 54000 mg/m?
N-Butane TWA: 1000 ppm {vacated) TWA: 200 opm TWA: 800 ppm
106-97-8 {(vacated) TWA: 1900 mg/m? TWA: 1900 mg,/m?
Pentane TWA: 500 ppm TWA: 1000 ppm 1BLH: 1500 ppm
109-66-0 TWA: 2950 mg/m? Ceiling: 610 ppm 15 min
{vacated) TWA: 600 ppm Ceiling: 1800 mg/m* 15 min
{(vacated) TWA: 1800 mg/m? TWA: 120 ppm
(vacated) STEL: 750 ppm TWA: 350 mg,/m?
{(vacated) STEL: 2250 mg/m?
Methane TWA: 1000 ppm
74-82-8
Ethane TWA: 1000 ppm
74-84-0
Propane TWA: 1000 ppm TWA; 1080 ppm IDLH: 2100 ppim
74-98-6 TWA: 1800 mg/m? TWA: 1000 ppm
TWA: 1800 mg/m?
Isobutane TWA: 1000 ppm N/A N/A
75-28-5

immediately Dangerous to Life or Health.

Other Exposure Guidelines

Engineering Measures
Veatilation

Personal Protective Equipment

Eye/Face Protection

Skin and Body Protection

Respiratory Protection

General LUse

Emergency Use

Hygiene Measures

Yacated [imits revoked by the Court of Appeals decision in AFL-CIO v. QSHA, 965 F.7¢ 962 {(11th Cir,
1992).

Showers. £yewash stations. Explosion proof ventilation systems.

Use venlilation 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, Cotion or Nomex® clothing is reccmmended to prevent static build-up.

If expasure Timits 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
requlations.

Use positive pressure airling 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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&, PHYSICAL AND CHEMICAL PROPERTIES

Product Information

Appearance
0doi Threshold
Flash Point

Autoignition Temparature

Colorless,

No information available

-306%F / -188°C
580°C / 10746°F

Odor
Physicai State
Hashpoint Method

Peirpleum like.
Cryogenic Liquid
Closed cup

Flamsmability £imits in Air
Uoper
Lower

The fellowing information is for the NON-INERT components of this mixture:

&
15%;
5%

incompatible Products

Conditions to Avoid

Oxidizing agents,

Heat, flames and sparks.

Hazardous Decompasition Products Carbon monaxide (CO). Carbon dicxide (COz).

Hazardous Polymeri

Acute Toxicity

Product Information

zation

Hazardous polymerization does not occur.

11. TOXICOLOGICAL INFORMATION

Chemical Name Boiling Point | Melting Peint | Molecular Evaporation | Water Solubility | Vapor Pressure | Yapor Density | Gas Density
Weight Rale {Alr=1) Kg/m@20°C
Isapentane 28 °C -160°C 7214 - No informaticn 2.5 3212 @15°
. available
iCarbon dioxide 56 °C 56 °C 44.00 0.145g/ml @ 338 psig (5778 1,522 1.839
25°C kpa) @ 21.1°C
Pentane 38°C <-50°C 72.14 Noinfermation {31100 hPa @ 38 °C 25 3228 @15°
available
M-Butane -0.5 9 -138.3°C 58.12 Mo information 12200 hPa @ 20 °C 211 2.52@15°
available
Methane -162 °C -182.5°C 16.04 Noinformation | 46700hPa @ - 0.56 0.668 @15°
available 82.5°C
tthane -88.7°C -183 --20°C 30.06 Noinformation | 600 - 39000 hPa 1.05 1.282 @15°
availatle @ 20°C
Propane -42.1°C -183--20°C 4409 Noinformation | 600 - 39000 hPa 1.55 1.99 @15°
available @ 20°C
Isobutane -11.7°C -255°C 58.12 No inforration |2100hPa @ 20 °C 2.06 2.51 @15°
avallable
The following infermation is for the INERT components that may be part of this mixture:
Chemical Name Boiing Point | Melting Point | Molecutar Fvaporation | Water Solubility ¢ Vapor Pressure | Vapor Density | Gas Density
weight Rate {Air=1) Ko/m*@20°C
Helium -268.94 °C -272.0°C 4.00 - 0.008% (vol/vel @) Above critical 0.138 0.166
20°C and 1 alm} temperature
Nitrogen =196 °C -210°C 28.01 0.023 {vol/vol @ | Above critical 0.97 1.185
20°Cand 1 atm) temperature
10. STABILITY AND REACTIVITY
Stability Stable.




LD50 Oral
LD50 Dermal:
LC50 Inhalation:

Repealed Dose Toxicity

Component information
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Mo information available.
No information available.
Mo information available,

No infarmation available,

Noinformation available.

Chronic Toxicity
Chronic Toxicity

Carcinogenicity

Irritation
Sensitization
Reproductive Toxicity

Developmental Toxicity

Synergistic Materials

" Target Organ Effects

12. ECOLOGICAL iINFORMATION

Ecotoxicity

wiil not bioconcentrate.

Ozone depleticn poteatial; ODP; (R-11 = 1): Does not contain ozone depleting chemical {40 CFR Part 82},

None known.

Chemical Name LD5G Oral LDS{ Dermal LC50 inhatation
Propane - =658 mg/k (Rat)dh
Ethane =658 mg/L {Rat)4h
N-Butane 658 mg/L (Rat)dh

isobutane =658 ma/L {Rat)4h
Isopentane = 280000 ma/m> (Rat) 4 h
Pentane > 2000 mg/kg (Rat} = 3000 mg/kqg { Rabbit) =3640/m® {Rat)4h
{arbon dioxide | 470000 ppm (Rat)

Contains no ingredient listed as a carcinogen.

Mo Information availahle,
No information available.

No information available.

Oxygen deficiency during pregnancy has produced developmenta! abnormalities in humans and

experimental animals,
None known.

Mone known.

Chemical Name

Toxicity to Algae

Toxicity to Fish

Toxicity to Micrcorganisms

Daphnia Magh"arf\;vaier
Flea)

lsopentane

EC5048h:=23mg/L
{Daphnia magna}
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Chemicel Mame Toxiciy to algan Toxicity to Fisn Toxicity to Microoryanisims | Dapnaia Magna (Watar
— Flea)
Pentane LC5096 h:=11.59 ng/1 EC50 48 h:=9.7d mg/L
{Pimephales promelzs) {Daphniz magna)

LC50 96 b = 9.27 mg /L.
{Cncoshynchus mykiss)
LS50 96 h: = 9.99 mg/L
{Lepomis maciochiius)

Chemical Name N Log Pow
[sopentane 33
N-Butane 2.89
Pentane - 3.39

Ethane 2.8
Propane 2.3
Isobutane 2.88

13. DISPOSAL CONSIDERATIONS

Waste Disposal Methods Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE QUTLET 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
requlations {40 CFR 261},

14. TRANSPORT INFORMATION

pot

Proper shipping name Methane, refrigerated liguid

Hazard Class 2.1

Subsidiary Class None

UN-Number UN1972

Description UN1972,Methane, refrigerated liquid, 2.1
Emergency Response Guide Number 115

106

Psoper Shipping Name Methane, refrigerated liquid

Hazard Class 2.1

UN-Numbey UN1972

Description UN1972, METHANE, REFRIGERATED LIQUID, 2.1
MEX

Proper Shipping Name Methane, refrigerated liquid

Hazard Class 2.1

UN-Number UN1972

Description UN1972 Methane, refrigerated liquid,2.1
IATA

UN-Mumber UN1672

Proper Shipping Name Natural gas, refrigerated liquid

Hazard Class 2.1

ERG Code 10L
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Cescription

Maximum Quantity for Passengar
Maximum Quaniity for Cargo Cnly
Limited Quantity

1MDG/1MO

Proper Shipping Name
Hazard Class
UN-Number

£ms No.

Description

ADR

Proper Shipping Name
Hazard Class
UN-Number

Classification Code
Description

15. REGULATORY INFORMATION

International inventories

TSCA Complies

DSt Complies

EINECS /ELINCS Complies
Legend

UMN1972 Natural gas, refrigerated liquid, 2.1
Forbidden
cm jm

Methane, refrigerated liquid

21

UN1972

F-D,5-U

UN1972, Methane, refrigerated liquid,2.1, FP-188C

Methane, refrigerated liquid

2.1

UN1972

3F

UN1972 Methane, refrigerated fiquid, 2.1,

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory
DSL/NDS1 - Canadian Domestic Substances List/Non-Domestic Substances List
EINECS/ELINGS - European inventory of Existing Commercial Chemical Substances/FU List of Notified Chemical Substances

1.5, Federal Regulations

SARA 313

Section 313 of Title i of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product dozs not contain any chemicals
which are subject to the reporting requirements of the Act and Title 40 of the Cede of Federal Regulations, Part372.

SARA 311/312 Hazard Categories

Acute Health Hazard

Chronic Health Hazard

Fire Hazard

Sudden Release of Pressure Hazard
Reactive Hazard

(lean Water Act

Yes
NO
Yas
Yes
NO

This product does not contain any substances requlated as pallutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 (FR 122.42).

Risk and Process Safety Management Programs

This material, as supplied, contains one or more requlated substances with specified thresholds under 40 CFR Part 68 or requlated as a
highly hazardous chemical oursuant to the 2% CFR Part 1910.110 with specified thresholds:
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Chemical Name 1.5, - CAA (Clean Al ACt) - U.5. - CAA (Clean Alr Ach) - U.5. - OSHA - Process Seiety
Accidental Releass Prevention - | Accidantal Release Preveation - | Management - Highly Hazardous
Toxic Subsiances Flammable Substances Chemicals

Isopentans 10000 Ibs
N-Butane 10000 Ibs
Pentane 10000 bs
Methane 10000 {bs
Ethane 10600 1bs
Propane 10000 Ibs
sobutane [ 10000 Ibs

Clean Air Act, Section 112 Hazardous Air Poilutants (HAPs) {see 40 (FR 8 1)

This product does not contain any substances requlated as hazardous air polltants (HAPS} under Section 112 of the Clean Air Act

Amendments of 1990,

CERCLA/SARA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liabtlity Act (CERTLAY (40 CFR 302} or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR
355). There may be specific reperting requirements at the local, regional, or state level pertaining to releases of this material.

1.5, 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 Pennsylvania illinois Rhode Istand
Heliym X X X - X
Isopentane X X X
Carbon dioxide X X X X
N-Butane X X X X
Pentane A X X X
Methane X X X X
Ethane X X X X
Propane X X X X
isobutane X % X
Mitrogen X % X - X

International Reguiations

Chemical Name

Carcinpgen Status

Exposure Limits

Carbon dioxide

Mexico: TWA= 5000 ppm
Mexico: TWA= 9000 mg/m3

" Mexico: STEL= 15060 ppm

Mexico: STEL= 27000 mg/m?

N-Butane

Mexico: TWA 800 ppm
Mexico: TWA 1900 mg,/m?

Pentane

Mexico: TWA 600 ppm
Mexico: TWA 1800 mg,/m?
Mexico: STEL 760 ppm
Mexico: STEL 2250 mg/m?

{anads
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This oroduct has been dassifisd in accordance with the hazard criteria of the Controllad Products Regulations (CPR) and the MS0S
centains all the information required by the CPR.

WHMIS Hazard Class
A Comprassed gasas
81 Flammable gas

16. OTHER INFORMATION

Prepared By Product Stewardship
23 British American Blvd,
Latham, NY 12170
1-800-572-6501

Issuing Date 22-5ep-2011

Revision Date

Revision Number 0
Revision Note Initial Release.
NFPA Heaith Hazard 3 Flammability 4 Stability 0 Physical and Chemical
Hazards -
HMIS Health Hazard 3 Flammability 4 Physicat Bazard 2 Personal Protection -

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) quidelines as published in CGA Pamphlet P-19-2009,
CGA Recommended Hazard Ratings for Compressed Gases, 3¢ Edition.

General Disclaimer

For terms ard conditiens, 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 QF EXPRESSED AND IMPLIED WARRAMNTIES

Although reasenable 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 informatien contained herein, and assume no responsibility regarding the suitability of this information for the user's intended
purpases or for the consequences of its yse. Each individual should make a determination as to the suitabitity of the information for their particutar
purpasea(s).

End of Safety Data Sheet
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The Cleveland Bast Ohis £ ?
1944 The resuliin 3 ‘m," logion and fires killed 130 people and desiroyed a ¢
i

Uanlosion occurred on the afternoon of Friday, Qc.t bey 20,
mile area on Cleve I i Chio's east side,

The disaster|edit source | edi]

At 2:30 p.m. on the afternoon on Friday, October 20, 1944, above ground storage tank number 4,
holding liguefied natural gas in the East Ohio Gas Company's tank farm, began to emit 2 vapor
that poured from a seam on the side of the tank. The tank was located near Lake Frie on Hast
61st 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 putters.

As the gas mixture flowed 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 cover 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 3:00 p.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 hormes. Housewives who were at home suddenly found
their homes engulfed in flame 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.

Cuyahoga 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 human flesh and bone, makmg an exact count

impossible until weeks after the disaster. The final death toil was lower than the coroner’s initial
estimnates,

The toll could have been significantly higher had the event occurred after local schools had iet
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
infrastructure destroved.
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East Ohio Gas Company Explosion - Ohio History Central Page1of2

Lompany

On Octebeair 20,
1844, a natural
gas storage tank
at the East Chio
Gas Co. plant in
Cieveland, Qhio,
exploded. The
piant was located
north of St. Clair
Avenue near East
61st and East
62nd Streets.
Although
mvestigators
never discovered
a cause for the
explosion,
witnesses stated
that a leak in one
of the tanks
necurred. Some
spark must have
then ignited the Damage caused by an explosion at the East Ohio Gas Company’s #2
gas, although, Works, Liguefaction Sterage Facility in Cleveland, Chic on October 20,
with World War 11 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.

currently raging,
some residents
initially suspected
a German saboteur. This was one of the worst disasters in Cleveland's history, with 131 peopie
killed. Twenty-one of the victims were never identified.

The explosion occurred at 2:40 PM on a Friday afterncon. The death toll may have been even
higher if schools were not still in sesslon, keeping many children away from the heart of the
explosion. Numerous homes and businesses were entirely destroyed over several city biocks. To
store more natural gas in the tanks, the East Ohio Gas Co. had liquefied the gas. The liuid gas
seeped into the city's sewer system, causing manhole covers to explode into the air and creating
a firebali underground that ignited numerous homes and businesses. The fireball supposedly was
mare than three thousand degrees Fahrenhelt 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 cne 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 flamas destroyad
several blocks of homes. Many of these people also had withdrawn their savings from banks
during the Great Depression, as numerous hanks 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 underground, The company alse helped rebuiid the community by paying more than
three millicn dollars to neighberhood residents and an additional one-half million dollars to the
families of the fifty-five company workers who lost their lives.

http://www.ohichistorycentral.ore/w/East Ohio Gas Company Explosion?rec=1605 #/8/2013
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The East Ohle Gas Co. continues W oparate in the neighborhood, but it is now known as
Dominion East Onlo, T op ;
America, with much oF ih

ial

i

http://www.ohiohistorycentral.org/waaét Ohio Gas Company Explosion?rec=1605 8/8/2013
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ADr 14, 2004 02:00 AM

Anewly released document provides important insights into the chain of events
January explosion of a LNG facility in the Afvican nation of Algeria. Several scientists who specialize
in LNG research said the document indicates that a sirmilar accident could occur at LNG plants like
those proposed for Mobile Bay and elsewhere in the United States.

Initial reports blamed a fanlty 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 Plani: 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.

thatled to the

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 docament 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 hoilers 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 country, 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-minute leak of LNG at
the plant.

"The fire burned for eight hours, and that fact does seem unusual. T would have thought it would

http:/fwww.gasandoil.com/news/2004/05/atad 1868 &/6/2013
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have burned up more quickly," Fay said. "Maybe there wasn't anyone to shut the eqmpment down.
Waybe all of the workers perished in the blast, and 1"“9 Eﬁ"mmmm just kent running, spewing LHG
out 80 "j“st 1(’”?3 o1 wnw d burning. ... FLR s rul B2 ywewld have a 10-minute

leak, That's it. Bot o enmv this ons kept leaking for a munh onger time pariod.”
Fay aud others suid the report is mis: uhg a critical plecs of information: Whether the fuel that leaked

from the pipe at the plaq{ was LING or a LPG, such as vropane, or sorme comuination of both, LNG

and LP( were present in some quantities at"l;he;.k ikda plant, he report said, though the damages to
thﬂ facility was 50 extensive, it may ba impossilile o know exactly what kind of gas iarmea the
vapour cloud.

ew would be surnrised if LPG pI‘O\TLd to be the cwlprit — the vapours are known to be highly

volah_m, and prong to explode when exposed to flame. Pure LNG - which is almost 100 % methane
-~ usually is thought to explode only in confined spaces, such as a building or the hull of a ship,
according to scientists.

In presentations made in Mobile by the DOE, FERC and ExxonMobil, 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 literature suggests that much of the LNG shipped to facilities around the country typically
is contaminated with some guantity 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 turned 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” aud 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 hydrocarbons."

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 alsc one of the largest vapour cloud explosions on
record, according o 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 L.PG
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.
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Report sheds new light on LING blast in Algeria — Alexander's Gas and Oil Connections  Page 3 of 3

A Halliburton website touts the revamped LNG terminal as a model of modern American
workmsanshi p. '
"Halliburion is pleas _
Algeria, has passed all its performaace tests,” reads &m COTATAETD
project’s Ponm'%?h o, "KBR'S work inelnded extensive ravar
utilities and : aries snd a commplate revanp of the 2ox
systems. ... Over 6,000,000 con ion wan- hm;
The three separate LG regasifics ants or "rains” tha
destroyed in the explosion.

o Yavamp Project o
elease announs mg, lhe

hree LNG traing and associated
sl power and control

o i were revainped by Halllbeirtow we

Powers said Halllburton's e 1,0,1'1(,&,?; had missed a weak n{ in *’:’;’kﬂ" ir safety planning for the facility.
"That highlights the importance of putting these facilit here, no maf:*fu wuat people
will not be at risk. if a cornpany like Halliburton missed a sce nano *‘mt could cause his, that tells us
that we cannot account for all possible accident scenarios at LNG {acilities,” Powers sa;d
"Halliburton would have exhaustively checked out every possible accident cham 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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winen a huge explosion deg

1a LNG plant in
the eastern Al port of Bkikde, in the counir iependence in
1962, the state 2nergy group Sonatrach said.
The minister for energy and mining, Chakib Khelil, told after 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 Skikda hospital but 43 others had been
discharged after receiving treatment. Another five people were taken to hospital in Annaba, a port
city about 100 km further east. The director of the plant said the blast cccurred at 6:40 pm {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 conirol.

The Skikda complex included six plants for the processing of gas and oil products and employs
12,000 people. It exported 15 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 ¢m and its share of the export earnings of the gas sector at 45 %.

Source: The News International, Pakistan

httn://fwarw oacandoil com/newre/ati1ea/Sh752201 Ceddiniahdaee3al1bed06ah start=5560  R/R/70173



Skikda LNG explosion | The Energy Library

Page 1 of |

Skikda LMG explosion

On January 12, 2004, an =xplosion occurrad in a nalural gas iquefacuan slant n Skikag, 500k
Alniers, Algeria. The plant is oparated by Sonatrach, the St

y zast of

-awngd ol and

ompany. Trree out of six
gas liguefaction iraing ware dastroyad and rea, which ware not ofs

ating a tha tima, were damaged (" ain"

et

is the lenm uzed (0 describe the liouification and purifi
The administraion buiding and e manlsnance workshep, together with ather bu
destroyed The exalosion also led to the shutdown of 2 neardy electncity generating plac
Al teast lweniy-saven people died and i lzas! 74 were injurad

Skikda 13 & six train natuiat gas iquefsclion plant, consisting of four older liquelaclion trains - 10, 20, 30 and
20 — siwatad on one side of the LNG stovags arza and hwa newer ones — 5P and 6P — on the other side
Train 40, where the initial explosion occurad, differad from the two other adjacent irains, using boiiers to

make high-pregsure steam to driva lurbinies which power planl's ralrigerant compressars that are ussd to
fiquefy the natural gas. Thiz technalogy is now cansidared ouldated. Train 40 also eckad the mercury

ramoval sactions which ara fittad (o the other frains.

The sequerice of evenis was as foltows ;

- ALG38 pmoon 18 January sleam pressurs was obiserved o nse in the steam

bailer agjacent lo the C.85 mia capasity train, GLT-K unit 40 The operator took aclan 10 reduce fuel mpul to
Ihe lowest laved

A visible vapor cloud was Lo train 40

albeip

T OrSREUrS in s

=, because unknown o INe coerator. lammable vapor
from the external vapar cloud was hat
mixture in the bolles fire Doz

a drawn into ihe air inlake (sspirator fank, fasuiting in an explasive

- Segconds latar, at 540 p.m. thers was a firs
expinsion and firsbal! - @ vapar cloud explosion

colosicet (the Hoiler) foltowed iminediately by a massive

- Alarge fire cavered trains 40, 30 and 20, owing 1o release of fiaminable gas

and liguids caused by major blast damage. Emerganey medical halp was soughi far injured persons. The
sia's fire-fighting team from the unaifected pan of he plant, the fire sennces from the Skikda industrial area
and the regional fire brigadse took aclion to pratect tain 10, nearast ta the fre, and the LNG storage tanxs.
Remaining LNG operations were shut down

- After & hows. 1he fire on irains

was extinguished

Sourcas

- Federal Energy Reguiainry Commission, LNE - Safety Record. Accessed 29 August 2008

- Hydrocarbons-technology. com. Sonatrach Shikda LNG FProrect, Algenia Accessed 28 August 2008
- Poten & Partners, Zxplesics al Sonairach s Skikda LMG Export Plant, 1122104, Accessed 29 August 2008,

+ Ree, Davd, Repoit oo LNG 1dm Qatar - pa

1 LMG Journal. tarchiApnt 2004, Accessed 28 August
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The notes for Chapter 8 appear on page 355 of this pdf.

Natural gas can be sent by pipeline over long distances. For a price, it can be
piped from North Sea platforms to the British mainland, from Algeria to Ttaly,
or {from Siberia to Western Turope. But pipelines are not a feasible way to
send gas across major oceans—for example, from the Mideast or Indonesia to
the United States, A high-technology way to transport natural gas overscas
has, however, been developed in the past few decades, using the techniques of
aryogenics—the science of extremely low temperatures.

[n 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 lig-
uld at a temperature of two hundred sixty degrees Iahrenheit 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 m 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 lig-
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” Sach plants can be sited anywhere gas is avail-
able in bulk; they need have nothing to do with marine LNG tankers.

I.NG 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-
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cent less energy per cubilc meter than oll, but is potentially far more hazardous.?
Burning ol cannot spread very far on land or water, but a cubic meter of
spilled LNG rapidly boils into about six hundred twenty cubic meters of pure
natural gas, which in tum mixes wath surrounding air Mixtures of between
about five and fowteen percent natural gas n aiv are Jaramable. Thus a sin-
gle cubic meter of spilled LMG can make up to twelve thousand four hundred
cubic meters of flammable gas-alr mixture, A single modern LNG tanker typ-
ically holds one hundred twenty-five thousand cubic meters of LNG, equiva-
lent to twenty-seven hundred million cubic feet of natural gas. That gas can
form between about twenty and fifty billion cubic feet of flammable gas-air
mixture—several hundred times the volume of the Great Pyramid of Cheops.

About nine percent of such a tankerload of LNG will probably, if spilled
onto water, boil to gas m about five minutes.” (Tt does not matter how cold the
water 1s; it will be at least two hundred twenty-eight Fahrenheit 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 stll be denser than air. It will
therefore flow i a cloud or plume along the surface until it reaches an igni-
tion source. Such a plume might extend at least three miles downwind from a
large tanker spill within ten to twenty minutes.” It might ultmately rcach
much farther—perhaps six to twelve miles. If not ignited, the gas is asphyxd-
ating, If ignited, it will burn to completion with a turbulent diffusion flame
reminiscent of the 1937 Hindenberg 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 male or two away.® An LNG fureball
can blow through a city, creating “a very large number of ignitions and explo-
sions across a wide area. No present or foreseeable equipment 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 TNT, or about fifty-five Hiroshima bombs.

A further hazard of LNG is that its extreme cold causes most metals to
become brittle and contract violently. I LNG spills onto ordinary metals (that
15, 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 cryogenic-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 marine vessel-and cause it to unzip like a banana,’ a risk most
analyses ignore.” LING can also seep into earth or into Insulation—the cause of
the Staten Island terminal five 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, requiring the installation of heaters to maintain soif dimensions and
loadbearing nroperties that are essential to the inzegrity of the tank,

The potential hazards of LING are llustrated by the only major LNG spill
so far experienced in the U.S.~in Cleveland in 1944, A ok holding four
thousand two hundred cubic meters of LNG, part of America’s first peak-shav-
ing LNG plant, coliapsed. Not all the spillage was contamed by dikes and
drains. Escaping vapors quickly ignited, causing a second tank, half as large,
to spill its contents. “The subsequent explosion shot flames more than half a
mile into the ain The temperature 1 some areas reached three thousand
degrees Fahrenheit” Secondary fires were started by a rain of LNG-soaked
insulation and drops of buming LNG." By the time the eight-alarm fire was
extinguished (impeded 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 factories were partly destroyed.” The
National Fire Protection Association Newsleiter of November 1944 noted that had the
wind been blowing towards the congested part of the area, “an even more dev-
astating conflagration...could have destroyed a very large part of the East Side”

It is noteworthy that the plant’s proprictors had taken precautions only
against moderate rates of LNG spillage. They did not think a large, rapid
spillage was possible. “The same assumption is made today m designing dikes”
around LNG facilities.” The Cleveland plant, like many today, was sited in a
built-up area for convenience; the proximity of other industrial plants, houses,
storm sewers, and so forth was not considered. Less than six thousand three
hundred cubic meters of LNG spilled, mostly on company property, whereas
a modern LNG site may have several tanks, each holding up to nimety-five
thousand cubic meters. And the cascading series of failures in two mner and
two cuter tanks was probably caused by a single minor initiating event,™

The future of LNG in the United States is highly uncertain, largely for
economic reasons. LING shipment requires highly capital-mtensive facilities at
both ends and in between. Their coordination is a logistical feat that exposes
companies 10 major fimancial risks: “if any of [the system’s components is not
ready on time]...,the entire integrated system collapses.”” Like the nuclear fuel
cycle, LNG projects require exquisite timing but often do not exhibit it—as
when Malaysia was “caught with finished [I.NG] carriers betore their ficlds
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 the price and dare the buyers to write off themn tankers,
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terminals, and regasification plants.

‘This actuelly happened i 1980-81. Algeria—the major LG exporter, and
the sole source of LNG exports to the 1.5, during 1979-80-abruptly demanc-
ed that is LNG be priced at the energy equivalent of OFEQ o, more than a
trebling of eatlier prices. The U.S. government, which had jusi negobated a
much lower gas price with Canada and Mexico, rejected the Algerian demand.
On 1 April 1980, Algeria cut off LNG deliveries to the El Paso Nataral Gas
Company, idiog its costly tankers and its terminals at Cove Point, Maryland
and Elba Island, Georgla, A third of the Algerian shipments contnued to
amve--via the older (1968-71) Distrigas operation in Everett, Massachusetts,
which uses an oil-linked pricing structure and Algerian-owned ships, Bat by late
1981, the Cove Point and Elba Island faciliies were still sitting as hostages to
price agreement 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 mtend to move rapidly to oil parity. Partly for
this reason, the proposed Point Conception (California) TLNG terminal secms
unlikely to be built. Argentina, which has never exported LNG, now proposes
to build a liquefaction plant to ship aver eight hundred million dollars’ worth of
LNG per year to the idle Cove Pomnt and Elba Island plants, but market condi-
tons seem most unfavorable for this project. Acknowledging the bleak eco-
nomic outlook, El Paso in February 1981 “wrote off most of the equity ($365.4
million) in its six tankers which hauled Algerian ING t0 the East Coast”"—a
sizable loss even for such a large company. Of course the tankers might be
revived under some new price agreement; but the nvestors would then have no
guarantee that history would not simply repeat itself. Their massive investinent
would continue to hold them hostage to demands for higher prices.

The economic difficulties of LNG arise not only in the internatonal market-
place but also n the domestic one. New, and probably existing, LNG imports
cannot compete with domestic gas (let alone with efficiency mprovements and
some renewable options). Recent drilling has vastly expanded the reserves of rel-
atively cheap domestic natural gas. Recent geological evidence suggests that
enormous reserves can be tapped at prices well below that of imported LNG,
LNG has so far been saleable only by “rolling in” its high price with very cheap
(regulated) domestic gas, so that customers see only an average of the two. Gas
deregulation will probably increase domestic supply and reduce domestic
dermmand so much further as to squeeze LING out of the market entirely.

Despite these uncertainties, some LNG is now being imported into the
U 5., and facilities arc available for more. Even though the present imports are
only about a thousandth of all U.S. natural gas supplies, they represent a clis-
turbing vulnerability: not so much in nterrupted energy supply as in the dam-
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age which the LNG factlities—tankers, terminals, storage tanks, and trucks—
could do to thair neighhors,

LIS tanlkers

Fourteen LING rermmals are operable worldwide. Some are sited in major
urban areas, including Boston Harbor and Tokyo Harbor. (Another, built in
Staten Island, New York, has remained mothballed smce its fatal 1973 fire,
though m ¥ebruary 1980 it was proposed that it be completed and used as a
peak-shaving LNG storage facility.) In 1980 the world fleet contamed abouc
eighty specially nsulated, double-hulled tankers of several designs.® Their
average LNG capacity was somewhat over fifty thousand cubic meters; the
largest held one hundred sixry-five thousand cubic meters—“enough to cover
a football field to a depth of one hundred thirty feet™ A modern standard
LING 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 15 fueled partly by the gas {normally between an eighth and a quar-
ter of one percent per day) that constantly boils off as warmth seeps in
through the thermal imsulation. LNG tankers carry unique safety equipment
and are subject to special rules, usually involving escorts and traffic restric-
tions, when moving 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 megawatts, or the rate at
which about seventy giant power stations send out encrgy. The pipes used in
this operation are exposed on the jetty, and lead to at least two tankers’ worth
of storage tanks, contained (with kmitations noted below) by dikes, A typical
LNG storage tank, of which most terminals have several, is one hundred forty
feet hugh 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 projections that it will con-
tinue are unpersuasive.” Fyven the lirnited reports available show some spills.”
One LNG carrier has gone aground, and three failed certification owing to
cracked insulatdon™-a loss of three hundred million dollars for Lloyds of
London. Double-hulled LNG tankers—unlike single-hrulled, pressunzed tankers
used for liquefied petroleum gas—are relatively resistant to damage by collision
or light attack. They could, however, be pierced by certam weapons available to
international terroxists, including limpet mines. Onboard sabotage would be rel-
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atively straightforward. Manipulation of onboard valves could in some cironm-
stances rupture the LMG tanks fromn overpressure® Alternatively, all LING
tanier designs aliow internal access below the ranks, and if a tank were delib-
erately ruptursd, ducts open at both ends and rumning the full length of the
cargo area would help to distribute lguid® Any such substantal spillage of
LNG onto the steel hull would probabily shatter it. The General Accounting
Office warned that “Only an expert would recognize seme types of explosive
material as explosives. One LNG ship crew member, ramed i the use of explo-
stves, could cause simultancous tank and hull damage...[which] might mitiaze an
extremely hazardous series of events” (Ships carrying liquefied propane and
butane, described below, are even more easily sabotaged.)”

LING terminals and storage tanks

The enormous amounts of LNG and, if it leaks, of flammable vapors make
LNG terminals and storage arcas highly valnerable. The world’s largest LNG
gasification plant, built at Arzew, Algeria at a cost of over four bitlion dollars,
narrowly escaped destruction one night a few years ago when a gas cloud
from a leaking tank drifted through it and dispersed without igniting. The
Tokyo Harbor terminal has luckily escaped damage i several marine fires
and explosions, including at least one major one from a Liguid gas tanker. The
Canvey Island LNG terminal downriver from central London recently had its
third narrow escape from disaster when a two-hundred-thousand-ton ol
tanker collided with a Shell oil jetty that protrudes into the river upstream of
it at Coryton.” 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 carli-
er, this very nearly happened when the Iralian freighter Monte Ulia sheared off
that same oil jetty, causing a melange of burning oil and trash barges to dift
downriver. A change of wind, fortuitous currents, and desperate firefighters
stopped the fire just short of the LNG terminal” One known and one sus-
pected incident of arson aboard a Texaco tanker have also recently endan-
gered the Canvey Island LNG terminal.® At a similarly exposed position in
Boston Harbor lies the Everett Distrigas LNG terminal. It is near Logan
Airport, and its ship channel lies under the flight path for at least one runway.
In 1973, a Delta DC-9 on an instrument landing crashed into the seawall short
of that 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 terminals are vulnerable to natural disasters or sabotage. So are the
far more numerous peak-shaving LNG plants. (In 1978 the U.S. had forty-five
such plants, each storing more than twenty-three thousand cubic meters—three
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and a hall times the total spill in the 1944 Cleveland disaster) An audit of five
LMNG and LPG sites by the General Accoundng Otlice, the independent watch-
dog agency of the 1.5, goverament, found that ar three of the sites, tanks had
very small earthquake salety margins; “two of these three sites, including three
large tanks, are located next to each other in Boston Harbor™

In: Japan, LNG tanks are normally built underground, where they are bet-
ter protected from rishap and spills are more likely to be contained. In the
Umited States, LING tanks are normally built aboveground and surrounded by
dikes. But General Accounting Office calculations and experiments suggest
that most dikes meant to contain minor leaks will in fact fail to contain at least
halt of any sudden, major spill. Some thin dikes could fail altogether™ Abrupt,
massive releases are Indeed possible, as in Cleveland in 1944, because “if the
imner tank alone fails for any reason, it is almost certain that the outer tank
will rupture from the pressure and thermal shock.™ It also appears that rela-
tively small cracks or holes m a large, fully loaded LING tank could cause it
to fail catastrophically by instant propagation of the crack.”

This proneness to brnitle fracture implies that relatively smali disruptions
by sabotage, earthquake, objects flung at the tank by high winds, etc. could
well cause immediate, massive fallure of an above-grade LNG tank. Certainly
enough weaponry is available to pierce such 2 tank with ease. The General
Accounting Office confirms that the equipment stolen from National Guard
armories mciudes

small arms, automatic weapons, recoilless rifles, anti-tank weapons, mortars, rock-
et iaunchers, and demolition charges. A large nunber of commerdially available
publications provide detailed instructons on the home manufacture of explosives,
meendiaries, bombs, shaped charges, and various other destructive devices. All the
required material can be bought at hardware stores, drug stores, and agricultural
supply outlets.... It is not unusual for mternational terrorist groups to be armed with
the latest military versions of fully antomatic firearms, anti-aircraft or and-tank
rockets, and sophisticated explosive devices,™

The General Accounting Office also found, however, that such sophistication
would not be necessary to cause a major LNG release. Live firing tests “con-
firmed that the double-wall structure of {LNG]...tanks affords limited protection
even against non-military small arms projectiles, and that devices used by ter-
rorists could cause a catastrophic failure of the inmer wall”™ Some tanks allow
access to the msulation space through ground-level manholes, or are built in the
air on pilings, thus greatly mcreasing the effectiveness of explosive charges.

In 1978, none of the sixteen LNG [acilities visited by the governinent audi-
tors had an alarm system. Many had poor comumnunications and backup
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power sources, Guarding was minimal-often one unarmed waschman,
Procedures were 30 lax that “Access 1o all of the facilities we visited would be
easy, even for untrained personmel™

LMNG shipments by truck

More than seventy-five insulated, double-walled trucks deliver LNG from
texminals to over one hundred satellice distribution tanks in thirty-one states,”
chiefly in urban areas® Some LNG may also be imported by truck from
Montreal to New England.® Mere than ninety truckloads of LNG can leave
Boston’s Fverett Distrigas terminal in a single day.” Though puncture-resist-
ant, the trucks have points of weakness and a very high center of gravity,
encouraging rollover accidents.” Each truck carries forty cubic meters of
LNG, with a heat content equivalent to a quarter of a kiloton of TNT, or
about a fiftieth of a Hiroshima yield.

Before LNG trucks 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 trucks.” LNG trucks are easily sabotaged. The
double walls “are relatively thin,..and can be penetrated by a fairly small
improvised shaped charge. Properly placed, such a charge would cause LNG
to discharge into the insulation space, causing the outer jacket to fracture and
disintegrate™ Further, a truck could be hijacked from its fixed route for
extortion or for malicious use of its cargo. It is “particularly dangerous,
because [it allows]...the casy capture, delivery, and release of a Jarge amount
of explosive material any place the terrorist chooses.™

At least twelve LNG truck accidents had occurred in the United States by
1978. Two caused spills.* One driver blacked out after driving far more than
the permitted number of hours and falsifying his logbook.” 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 2 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.,” The entrances to the Sumner and Callahan Tunnels are about a
hundred yards downhill from the Southeast Expressway.” The 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
atr into flarmable proportions, are enough to fill more than one hundred and
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ten 1ndles of six-foot sewer line, or sixtean miles of a sixtean-foor-diamater subs-
way systern That s enough, if the gas acwally went that far and did not
tzak out partway, to {il up virtwally the entire Boston subway svstem. An
LING spill into a sanitary sewer would vaporize with encugh pressure to blow
back methane through domestic traps into basements.” Even if buildings are
not involved, sewer explosions can damage large areas. Farly on 13 ¥ebruary
1981, {for cxample, an hour before rush-hour traffic, miles of streets in
- Lowsville, Kentucky were instantly torn 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,” and have been used for sabotage.”
Analogous hazards of liquelied 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. These are by-products separated from natural gas at the
wellhead or, on occasion, derived from other parts of the petroleumn 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 liquely
at normal temperatures under modest pressure, or alternatively with moder-
ate cooling at atmosphernc pressure.” Because LPG is delivered to retai} cus-
tomers as 2 liquid, it requires many small shipments. Yet because those ship-
ments make up about three percent of all 1J.5. energy supplies, vehicles car-
rying LPG are ubiquitous. It is a far older and better-known fuel than LNG,
vet is less well studied and regulated—even though 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;” the rest is stored aboveground
in tanks, often small ones. As these tanks are generally pressurized rather than
chilled, they do not require insutation as LNG tanks do. Instead, they have
only a single wall and hence are easily penetrated or destroyed. In 1978 the
U.S. had twenty aboveground LPG storage facilities with capacities greater
than twenty-three thousand cubic meters.

Most LPG is transported through some seventy thousand miles of high-
pressure pipelines. The rest travels in sixteen thousand pressurized raiicars (as
opposed to LNG, which does not move by rail) and in twenty-five thousand
pressurized tank trucks, whose squat cylindrical outimes are a daily sight on
our highways. A large LPG truck, like its LNG counterpaxt, holds about forty
cubic meters. But unlike an LNG truck, it is under pressure and is single-



96 Disasters Waiting io Happen

walled, It 15 therefore move vulnerable to breakage through accident or sabo-
tage. LPG trucks are also more Likely to explode in fires, both because they
are umnsulated and because their cargo creales very high pressuras by botling
when exposed to heat.

Many LPG nuck accidents have ocoured worldwide™—often through faulry
repairs, delivery procedures, or valve operations.” A truck laden with thirty-
four cubic meters of LPG, for example, overturned in 1972 on a mountain road
above Lynchburg, Virginia, creating a fucball more than four hundred feet in
diameter.” Four people were burmed to death at the site, and three more at a dis-
tance by the radiant heat. In a far more destructive accident near Fagle Pass,
Texas in 1975, a thirty-eight-cubicmeter LPG tank broke loose from its trailer.
Two explosions blew the frone of the tank about sixteen hundred feet and the
rear {in threc pieces) some eight hundred [eet. Sixteen people were killed and
thirty-five injured.” In Berlin, New York, in 1962, a twenty-eight-cubic-neter
EPG serm-trailer jack-knifed, hit a tree, and split. The tank was propelled eighty
feet back up the road, spewing gas as it went. Alter some minutes, the gas, hav-
ing spread over about five acres, ignited and burned m a few seconds, engulf-
ing ten buildings and causing ten deaths and seventeen injuries.” And m West
St. Paul, Minnesota, a midnight LPG delivery fire in 1974 killed four people and
demolished large sections of three apartment buildings.®

LPG railcars, each containing about one hundred fifteen cubic meters
(equivalent to about an eighteenth of a Hireshima yield),

are invelved in many of the ten thousand railroad accidents that occur m this coun-
try cach year. There are often more than ten consecutive LPG cars on a train. Each
car can form a ten-second fireball about {four hundred feet]... in radius.”

This can cause third- and second-degree burns out o nearly three thousand feet
and to one mile respectively.” The range can be even larger, In 1973, a slighdy
oversized railcar of LPG developed a small leak while being unloaded. The ensu-
ing small fire burst the tank after nineteen minutes, causing a fireball nearly a
thousand feet in diameter. Thirteen people were kilied. Many of the nmety-five
people injured were standing along a highway a thousand feet from the track.™

The General Accounting Office’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 fire may rupture an unpunctured car in a
“Boiling Liguid Expanding Vapor Explosion,” or BLEVE [where sudden depres-
surization: rapidly boils and expels the LPG as an aerosol-vapor-air mixture], Each
fire 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 & tank for a quarter of a mile. This is what hap-
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pened 1o a deralment near Oneonta, New York, in 1974 LPG vapor from a
crughed LPG vickly i zcr_ntc(_ and formed a freball, Fire f ghters atccmptirw w
cool down several other LPC cary were caught in 2 subsequent expl nsion; afey-
four were drjured.... Ina 1974 railyard u._zdcm near DLC"&JI {lkinots, an LPL rail-
Tar was punctured; the resuliing ricu did not ignite J,\nmec‘}atdy, bvt sprcad and
then ¢ \pl(*uca over fm e " onc-nmf by three-quarters of a mile, [The blast was felt
forty-five railes away;” such unconiined vapor-air explosions are similar to those
cansed by military fuel-air bombs, some of which use propane.] There were seven
deaths, three hundred forty-nine injuries, and twenty-four million dollars n dam-
age [including blast damage out to two and a haif miles]. Litter and dcbris...cov-
eved twenty blocks of the dity.... LPG railcars travel through densely populated
areas of cities, even cities which prohibited LPG storage.”

LPG trains could easily be derailed at any desired point: “youth gangs fre-
quently place obstacles on tracks which delay freight mains in New York City
just to harass the trammen,” and simifarly in Lus Angeles.” Sabaotage caus-
ing serious damage to trains has occurred across the ULS.” including trains
carrying LPG (whlch fortunately did not leak)™ and chlcnme {whose leakage
in a Florida derailment killed cight people and injured nearly a hundred).™

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 tampering and fires. Ammunition trains have blown up in
switchyards. A few years ago, a chemical tank car being shunted in
Washington State exploded with the force of several World War IT block-
busters, A forty-hour fire in a railcar of toxic ethylene oxide recently shut the
Port of Newark and curtailed flights at Newark International Airport for fear
of an 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 terrorists...”” A small Jeak can be dangerous
because LPG vapor is heavier than air even when it warms up (unlike LNG
vapor, which s 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 and rail, penetrate the most
vulnerable parts of our industrial system. The General Accounting Office has
published an aerial photograph of a major LPG receiving terminal near Los
Angeles Harbor.™ Its propane storage tanks, a stone’s throw from the Palos
Verdes earthquake fault, are surrounded on one side by a large U.S. Navy fuel



Lisasrers Wairing to Huppes

depot and by a tank farm, and on the other side by a dense vasidential arza
that runs for miles. All are within the range of an LEG contlagration. Marine
LPG tankers add to the hazard and can endanger the texminal itsell. In 1974,
the LPG tanier Yiyo Maru collided and burned in "Ibkvo Bay with the loss of
thirty-three crew, In 1968, the small Swedish LPG tanker Claude, having col-
lided with a freighter i Southampton water, 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, and 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 the
courage of a few remaiming crewmen that got the valves shut before the gas
cloud ignited, for it could well have destroyed the refinery too.

In 1977, a fitty-thousand-cubic-meter refrigerated propane tank in (Jatar,
designed by Shell International on a pattern similar to that of tanks m the Los
Angeles terminal, suddenly collapsed, sending liquid propane over the dike.
The resultng 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 more than five hundred feet
away, leadimg to the explosion of exght butane and propane tanks.” In a little-
noted incident on 30 January 1981, an FB-111 aircraft crashed a quarter-mile
from the edge of the tank farm in the second largest LPG/LNG facility in New
England (in Newington, New Hampshire). The plant is about two miles from
the center of Portsimouth (population about twenty-seven thousand), two and
a half miles {rom a nuclear submarine base, and three-quarters of a mile from
Pease Air Force Base with its huge fuel depot. For comparison, the direct fire-
ball raciation alone from the burning of thousands of cubic meters of LPG can
start fires and cause third-degree burns at ranges of a mile or more.”

The risk from liquefied energy gases (LEG)

In practical effect, the most densely industrialized and populated areas in
America have potential bombs in their midst, capable of causing disastrous
explosions and firestorms without warning. As the General Accounting Office
summarized, describing both LNG and LPG by the generic term “lquefied
energy gases” (LEG):

Successful sabotage of an LEG facility in an urban area could cause a catastrophe,
We found that security precautions and physical barriers at LEG facilities are gen-
erally not adequate to deter even an untrained saboteur. None of the LEG storage
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areas we exarnined ar2 Impervious o sabotage, and most ae highly valaerable ¥
Moreover,

In many facilities, by manipulating the cquipment, it is possible to spill 2 large
amount of [LEG]... cutside the diked area through the deaw-ofl Tines. LEG storage
facilitics in cities are often adjacent to sites that store very large quantites of other
hazardous substances, including other voladle liquids, Thus, a simgle cause might
simultaneously destroy many tanks, or a spill at one facility might cause further
fallures at adjacent facilities.™

These might include ports, refineries, tank farms, or power stations. For exam-

ple, although the Cove Pomt, Maryland LNG terminal is not near a city, it is

five miles upwind—well within plume range—of the Calvert Cliffs nuclear

power plant, which probably could not withstand being enveloped in a fireball.
"The General Accounting Office report concluded:

Nuclear power plants are built to higher standards than any other type of energy
instailation, much higher than those for LEG installations. Nevertheless, they are
never located in densely populated areas, We believe that new large LEG facilities
alse should not be located in densely populated areas.™

LNG shipments and facilities ikewise perforate America’s industrial heart-
land. Even the most sensitive “chokepoints” are put at risk. In February 1977,
for example, LNG was being trucked along the Staten Island Expressway and
across the Verrazano Narrows 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 common for LNG shipments to pass near
major ¢il, gas, and nuclear facilities, few il any of which could withstand
envelopment in a burning gas cloud, While many local authorides would ke
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 haif-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.



