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("Onshore pipeline transport of dangerous substances has a major hazard
potential, which is demonstrated through several case examples";).
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Date Place Diameter | Pressure Crater (m)
(") (Bar) (LxWxD)
4.3.65 Natchitoches, Louisiana, USA 24 54.6 23x9x4.5
10.6.69 Plessa, Brandenburg, Germany 24.4 48 80 m?3 of earth
blown
2.3.74 Monroe, Louisiana, USA 30 56 30x 9.1 x7.6
15.3.74 Farmington, New Mexico, USA 12.76 349 13x 5.2 x3
21.5.74 Meridian, Mississippi, USA 6.6 21.1 3x 3x1.8
9.6.74 Baeleton, Virginia, USA 30 50.5 36x 11 x2.1
9.8.76 Cartwright, Louisiana, USA 20 54.1 13.7x 7.6 x3.1
4.11.82 Hudson, Iowa, USA 20 57.7 19.5x 15 x2.75
25.3.84 Erlangen-Eltersdorf, Germany 27.56 67.5 15 radius X 6
25.11.84 Jackson, Louisiana,USA 30 71.4 27.5x 7.6 x3
10.3.85 Ignace, Ontario, Canada 36 66.5 17x 17 x3
27.4.85 Beaumont, Kentucky, USA 30 69.7 27.5x 11.6x3.7
21.2.86 Lancaster, Kentucky, USA 30 69.4 152x 9.1 x1.8
6.6.90 Marionville, Ontario, Canada 12.76 47 4.6x 1.5 x1.7
15.1.91 Cochrane, Ontario, Canada 30 63.1 49x 33 x5
8.12.91 Cardinal, Ontario, Canada 20 63.4 17.8x 9 x2.7
15.7.92 Potter, Ontario, Canada 36 69 56x 13.6 x4.5
22.12.93 Palaceknowe, Moffat, Scotland 36 48 10x 10 x4
23.3.94 Edison, New Jersey, USA 36 68.2 43x 20 x4.3
23.7.94 Latchford, Ontario, Canada 36 69 36x 16 x2-4
29.9.95 Rapid City, Manitoba, Canada* 36/42 61 51x 23 x5
15.4.96 Norbert, Manitoba, Canada 34 50 17x 13.5 x5
19.8.00 Carlsbad, New Mexico, USA 30 47 26x 14 x6
2.2.03 Viola, Illinois,USA 24 55 7x 12 x7.6
23.3.03 Eaton, Colorado, USA 24 ? 305x 15 x6
30.7.04 Ghislenghien, Belgium 394 60 9x 9 x3.5
12.3.07 Baden-Wirttemberg, Germany 5.9 70 5x 2 x2
5.11.09 Bushland, Texas, USA 24 52.5 27.4x 18.3 x4.6
9.9.10 San Bruno, California, USA 30 26.6 51x 8 x12
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A Baltimore city firefighter takes measurements of
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gas in a manhole in downtown Baltimore in 2006 after two manhole covers
blew off due to an underground natural gas leak.

Oil spill threatens Australia; Australia’s worst oil spill, 21.8.09 7.8

In this August 22, 2009 photo white
smoke billows from an oil rig off northwest coast in Australia. A damaged oil
well in the region has been spewing thousands of gallons of crude oil into the
Timor Sea since August 21.

Gas leak closes roads for repalrs, Augusta, Georgla, 8.10.10 7.9
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ruptured pipe.
7.10
Agave Energy Company n920 Yv D1D790 Nmn
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Natural gas leak, Forest Grove, Oregon 6.1.11 7.11
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Natural gas well leak affects four villages at Konaban - India; 17.6.11 7.12
*J i
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Gas leak at the Elgin Well head platform, 25.3.12 7.13
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Air exclusion zone (3-mile radius)
Sea exclusion zone (2-nautical-mile radius)
Source: Total, Shell, : d

MY ¥13 TIN NDOYT HY DONAND YV Comiaunr I Oivgas fokds
DY9INN IIWNI .TIDVIPD XN TPY AN DX #INVIVY NN DY ININ NPAN NPDINY

M2Y NP 4.8 -Y IPIN N NP 3.7 YW (exclusion zone) NPNIN N DY 10N
Shearwater NpPONN NTONN DMIPN KON D¥TAIYN DD NN NN 7OV” NIAN .DX0IVN
.Elgin -n n"p 6 Yv pnana

Aerial shot (28.3.12) of Elgin Wellhead Platform
(Total) in the North Sea in front of Scotland. The gas platform has a leak to one

of the drill holes. Methane gas is getting out.
:VIYPND INN DIPN APY 702919 1NN

Gas cloud

“_— Gascloud
Natural cloud \\
J Natural cloud

Elgin Platform /|~ Elgin Platform

Greenpeace released this image which shows the scale of the gas cloud from
energy giant Total's Elgin platform 25.3.12.
MOYTHY NMNN THIYVIPOD TMPHN NNYPNL INDND YIVPRD INNX APYNN ToNN2
{PIAINI NPONN NP NOLYNN

These images show an
out-of-control oil well spewing natural gas a few miles of Douglas, Wyoming
on 25.4.12. A blowout occurred at the well. More than 60 people living nearby
evacuated from their homes while crews began work to plug the well with
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drilling mud and avoid an explosion. Nobody was hurt.

Gas Leak from well, Denton Texas, 19.4.13 7.15

Vapor shoots from a natural gas well near Denton
Enterprise Airport, Friday, April 19, 2013, in Denton, TX.

Aurora Colorado natural -gas leak 29.5.13 7.16

¢ An Aurora natural gas leak
sent a visible smoke cloud into the air causing an emergency crew response and
several road closures.

Vent 529NN 5930 1) 9HINY — DINPON NIYH .8
= NYP OMNDON NOIYN

A2 T2 TIWY DT TIT AR, IX AND TIT ATOOMUNY 83 M2 yo2 1 qwNd” 8.1

.. IWDNT NPO0PT MR 153 ,(Choked velocity) npawn
N9OYN 1121 NN DNIDON NIIWN NAVNHN N2YINI DN PN A8P WM INND

DNY2I8 72127 W DINDPON NIIYN TINND NNINY XX NT 2N 0N 230 XINY
13 1IN NYIIAPS DINDON NIIWN NPYIYRY 120NN ;00 240 87 *2D7ON
oW N WP 00 MND P 0w 240 -7 TV 728 17 10199 jet dispersion -7 nyomn 370 "
N W02, VPP 12002 D92°97 D°N2°7 PN vent -T2 ANYYT WITINIW KT MYPWT v
"X 505 1
"0 DYANINA TN Y5 0) PN IWIN Y5 ¥¥AY AN IN ANHAYN HNIN SN OX , DN 8.2

SN2XNN MINNAY DIVYVN JPNNA NNYN MNP
™M279 ,79NNWNN 1N PY 2 1NN NN 1OIND DINIT DX ,DOY0 MISNIY DINPRN DO

AYNNA YPIPN 299 01 I ,NPann MINAN X Elgin nToxa 1 9n1»a may \nva
271991 MO DY GNDXNY NHN NIN NNINIDY PNNIN I (INNN) P¥2070 N .TPHPIVN
2IWN DR DDAN NIN T YY) DMN1PDN NIIYN TADN HW INNIN DI X7 .19YN 299

: Gas Dispersion nnmM5v Drdger n1an Yv 15770 nInn N xo1y - 8.3
Sw AP AITININGR IR °IORAD YOI TA7 12w NIRRT 1°2 2W°N 2P '|"5Tm?3 "]5'!7 wa"
QPNXN0 Q°RINAN YOI K17 72 .'l'ﬂPJb ("2 vy ,’r‘ﬂb ,173153) NX721 X177 12 '|’5Tm.'l
WA RO TA NN DY T N0V ("1 IMYIDHY AU C1D M MR ,'173153)
bW BT NNWAT AT DY 2°5¥1977 2°INwnT YW 277 01901 9932 NP2 N3N
JTOPIITI IR RYT TAT NINDOER by 29 00annw A MUwWDNT
" When a gas leaks from a process there is a boundary between when the gas is
influenced by its process characteristics or thermodynamics (i.e. pressure,
temperature, etc.) and the point where it becomes influenced by the ambient
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conditions (i.e. wind speed, terrain, temperature, etc.) It is extremely
complicated to model a gas release due to the number of variables acting upon
the released gas. It is not accurate to base a gas dispersion model on gas

"

densities alone.
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Experiments to contain a
dispersing natural gas cloud with a physical barrier. (Falcon LNG vapor barrier
experiments, Nevada Test Site 1987).

DOE’s Burro experiments with LNG vapor
dispersion, where Rapid Phase Transition shows explosive behavior.

From: Kernagan, James and Franklin, Toni, ENI, Sustainable Development
Briefing at the NGO Forum in Dili, June 2007.
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From: NTSB, Pipeline Accident Brief,

Anhydrous Ammonia Pipeline Rupture, Kingman, Kansas 27.10.04.

" |

i 5 - Anhydrous ammonia leak
temporarily closes Illinois 121, SEPTEMBER 26, 2008
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21 Text Summary

SITE DATA:
Location: EHEK HEFER, ISRAEL
Building Air Exchanges Per Hour: 08.37 (unsheltered single storied)
Time: June 21, 2813 2188 hours ST {user specified)

CHEMICAL DATA:

Chemical Hame: HETHAHE HMolecular Weight: 16.84 g/mol
PAG-1: 2988 ppm PAC-2: 2988 ppm PAC-3: 178088 ppm
LEL: 58888 ppn UEL: 158888 ppm

Ambient Boiling Point: -161.6° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,808 ppm or 1008.8%

ATHOSPHERIC DATA: (MAHUAL IWPUT OF DATA)
Wind: 1.5 meters/second from W at 18 meters

Ground Roughness: open country Cloud Cover: @ tenths
Air Temperature: 18° C Stability Class: F
Inversion Height: 388 meters Relative Humidity: 56%

SOURCE STREMGTH:
Direct Source: 66.7 kilograms/sec Source Height: 18 meters
Release Duration: 68 minutes
Release Rate: 4,808 kilograms/min
Total Amount Released: 248,128 kilograms
Hote: This chemical may flash boil andfor result in two phase flow.
Use both dispersion modules to investigate its potential behavior.
THREAT ZOME:
Threat Modeled: Flammable Area of Vapor Cloud
Model Run: Gaussian
Red : LOC is not exceeded --- (1588088 ppm)
Hote: Threat zone was not drawn because
the ground level concentrations never exceed the LOC.
Orange: 1.2 kilometers --- (50888 ppm = LEL})
Yellow: 1.7 kilometers --- (38888 ppm = 68% LEL = Flame Pockets)
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