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4~ 5 ldentify the main purposes of ICS
<~ 5 ldentify the major henefits of 1GS
> Wy 2 listthe five functions of ICS
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Ny “HRZWOPER" REGULATION STATES:
«

1IGS is required by law if an
emergency response Is made
to a situation involving

5
|

‘ hazardous materials
N .

29 CFR 191420 (g) (3)




by Homeland Security
> ‘ Presidential Directive 8

~ 5, National Response Framework
(NRF)

. National Incident Response
System (NIMS)
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ICS Features: Overview

— GCommon terminology - Gomprehensive resource
Command management

— Ghain of command and unity
of command

Planning/Organizational
structure

- Management hy objectives
— Incident Action Plan (IAP)

— Modular organization

- Manageable span of control

Communications/Information
Management

Professionalism
— Accountabiiity
— Dispatch/Deployment
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% PURPOSES OFICS

<
p
4‘  To insure safety

<~ 5 To define responsibilities
4‘ Insure that someone is always in charge

~ 5 To efficiently use resources
<

4 I June 21 E&E
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Wy BENEHTS OFICS
«

~  Uses standard terminology

~ 5 Modular design, expands as incident
> ~ g;milcontracts as incident comes under

Y v
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"y BENEHTS OFICS tcon)
«

~ 5 Manageable span-of-control /5:7J

~ 5 Gomprehensive resource management
, ~ Unity of effort, maximize efficiency

4‘ 5 Gonsolidated Incident Action Plans

<
N




‘W 9 FUNCTIONS OFICGS

Safety {5 Public Information

Liason

| |

B T T
W
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Incident Commander

Public Information Liaison I
Officer Officer
Safety
Officer

Operations Section I Planning Section Finance/Admin. I

Section
Support Time ompensatio f
Branch Unit Claims Unit l
Procuremen Cost

Unit Unit

Logistics Section

Service
Branch

Demob.
Unit

Resources

. Unit
Air Ops
e | 255 |
Commun.
Unit
Divisions

Medical

T Environmental Unit

Strike Team I Unit
B
Single Resource I

Supply
Unit

round
Supp_ort







%

<
‘9 COMMAND FUNCTION
<
< Central responsibility & accountability for
response operations

5 Provide a central place for
communications

5, Formulate objectives, priorities, etc

N
N
Wy «Assign roles
)

5 Goordinate actions of other functions

<
<
<
<
<«

June 21 E&E
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% COMMAND FUNCTION

<
<
4‘ 5 Retains all positions until delegated to

someone
< 5 Rlso Safety until delegated to someone!!
’ ~ 5 Needs to maintain the 1:5 span of control
| 5 Must be in a fixed location
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«
"%y OPERATIONS FUNGTION
«

<~ 5 The groups doing the work
4‘ 5, Group leaders and teams as needed

5 Deploying equipment

"y  Fighting fires/EMS/Clean-up
< Crew/Evacuation crews

< £ Mitigating the incident
~ 5 Providing current information IG
<«

June 21 E&E




<«
* ‘ Incident Command System
<

~ 5 Thatis enough for a small incident
5 There is a lot more to building a good ICS

5 Everyone must know the system, including
| ~ administrative and non-emergency
< leadershin

~ 5 Must he formally accepted by all local,
state, private, and Federal agencies

~ involved in emergency response activity
4 June 21 E&E 16
)
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emergency response guidebook video download 28 Search ~ | 8§ Share | More »

View  Favorites Tools Help

Careers | Contact Us | FAQs | Site Map

Advanced Search

- U5, Department of Transportation
Pipeline and Hazardous Materials
Safety Administration

Hazrmat Safety Commmumnity Pipeline Safety Community Briefing Room

Doing Business with PHMSA

Home » Hazmat Ssfeoy Community = Treining & Owtreach

Emergency Response Guidebook (ERG) In This Article:
i — o Dwernview
Overview . Before an Emergency

- State Coordinators

- Argonne National
PHMSA 2012 Emergency Response Guidebook Laboratory Report

- ERG Data Files [English)
- ERG Data Files (Spanish)

- Emergency Response
Guidebook (ERG) Training
Presentations

- Field Dperations

« Grants

. Hazardouws Materials
Information Center

- Incident Reporiing

« International Standards

- Interpretations

- Library

. NTSB Safety
Recommendations

. Registration

« Regulations

« Risk Management

- Safety Advisory Notices

« Security

Related Downloads:

. Current ERG (PDF)

« ERG2012 Software for
Windows XPVista!'7

- ERG20112 Mobile Apps Press
Releaz=

- ERG2012 Press Releass
i . = 2012 Summary of Changes
. Special Permits & from ERG2008

Appeiyals . CORRECTIONS {fist of

» Training & Dutreach changes to the current ERG)
Quickly Tdentify Hazmat Emergency Procedures

- Commerciad Suppliers List
PHMSA's 2012 Emergency Responsze Guidebook provides first responders with a go-to manual (PDF}
to help deal with hazmar accidents during the critical first 30 minutes, DOT's goal is to place an . Current Spanish ERG (PDE)
About [ - ERG in every emergency service vehicle nationwide. . Arganne National Leborat
PHMSA Sy’ To dave, nearly 11 million free copies have been distributed to the emergency response Report (POF)

| community through state emergency management coordinators, Members of the public may Related Links:
purchase a copy of the ERG through the GPD Bogkstore and other commercial suppliers.

- ERG Mobile App
First responders, we want your feedback! Submit your name, organization, contact - Nearinal Eil E M editininte
information, and comments to ERG20123&dot.gow. h:é:nﬂa[hérel?;;lnhrr:ggir_l




%

\ £RG 2012 Background Info
<

~ < Formerly the DOT Guidebook
< ™ o New edition every four years

8 Designed for people trained to the Awareness
< level (pages 2-3)

' ‘ 5 Used for Defensive Actions Only

. ~ 5 Provides general response guidelines based on
<

~ 5 Not chemical-specific- Glasses of Ghemicals
<«
e
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~ Shipping Documennts suside covers

<
<

~ 5 Required for most hazmat in transportation

5 Gontain vital info for first responders
< Emergency contact phone number
» ~ Shinping Name, UN 4- digit 1D Numhber
< Hazard Class / Division and Packing Group
~ Number / tyne of packages, Total quantity
|

~ s Note placard examples
<




SHIPPING DOCUMENTS (PAPERS)

Shipping Documents (Papers) are synonymous and can be found as follows
Road - kept in the cab of a motor vehide
Rail = kepl in possession of a crew member
Aviation — kept in possession of the aircraft pilot
Marine - kept in a holder on the bridge of a vessal

Shipping Documents (Papers) provide vital information regarding the hazardous
matedals/dangerous goods to initiate protective actions*

Information provided
4-Digit Identification Number, UN or NA (go to Yellow Pages) **
Proper Shipping name (go 10 Blue Pages)
Hazard Class or Division number of material
Packing Group
Emergency Response Telephone Number
Information describing the hazards of the material (etered on or attached to
shipping document)

EMERGENCY CONTACT ‘.{ 'EXAMPLE OF EMERGENCY
1-000-000-0000 CONTACT TELEPHONE NUMBER

NO.& TYPE ' OR DIVISION NO.
OF PACKAGES ‘
3

1 TANKTRUCK  UN1219 ISOPROPANOL

- “"""‘ﬁ I ""'%u:

L

EXAMPLE OF PLACARD AND PANEL WITH ID NUMBER
The 4-digit ID Number may be shown on the dismond-shapec placard or on an adjacent
orange panel displayed on the ends and sides of a cargo tank, vehicle or rail car.

)
mbe! APl d
1219 “oa” OR  sndan 1219
3 Orange Panel

* For the pugoses of tha guisebaok, tha inms hazardous malenals'dangerous Joods A @pnommo.s
= Afer January 1, 2013 in the Unled Staless, the idantification number must appear first in fhe basc desaription
For example, UNZT44, Cydobutyl chioroformets, 8.1, (3, 8), PG I". This is cumely cpiional in Canada

Shipping
Papers




<Yow To Use This Guidehook

> ‘Mhite page 1)

ldentify the material

< 'S) Look up the 3-digit Guide Numbher
4 —digit 1D Number Index (Yellow pages)
< Alphabetical Name Index (Blue pages)

' ‘ Explosives List (p. 1)
Table of Placards
< ‘ If no info available, use Guide # 111

“P” suffix - may violently polymerize
4‘ Highlighted - Look in Green pages




How to Use This Guidehook

lcontinued)]

5 Read the Numhered Guide (Orange pages)
Read all sections hefore responding

5, Read the “Table of Initial Isolation and
Protective Action Distances” (Green pages)
If Indicated

5 Follow Safety Precautions (White page )}
5 Gall for assistance (White pages )




45 DOT Hazard Classification
- ‘ system

<~ s, Hazard Classes are identified by a Glass (or
Division) number and name

‘~ 5 ehicles transporting hazmat must display
N Cossesoitematerials

~ 5 The Primary Hazard placard includes the
< class/division number:

%

<«
N
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<
' ~ DOT Hazard Classes
<

~ 5 Glass 1 Explosives
< - 6 Divisions

oY o

~ 5 Glass 3“|;:::I[lllslla|l|ﬂ

~ 8 Class 4 Flammable
< Solids

~ — 3 Divisions

<«
N

5 Glass 9 Oxidizers
— 2 Divisions
5 Glass 6 Toxics
— 2 Divisions
5 Glass 7 Radioactive
Material

5 Glass 8 Gorrosives

5 Glass 9
Miscellaneous
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<
By DOT Placards

<

EXAMPLE OF PLACARD AND PANEL WITH ID NUMBER

The 4-digit ID Number may be shown on the diamond-shaped placard or on

an adjacent orange panel displayed on the ends and sides of a cargo tank,
vehicle or rail car.

A Numbered ar A Placard
Placard and an
Orange Panel




< hite pages 6-7)

TABLE OF PLACARDS AND INITIAL ey
USE THIS TABLE ONLY IF MATERIALS CANNOT BE SPECIFICALLY IDENTIFIED BY USING THE SHIPPING DOCUMENT, NUMBERED PLACARD, OR ORANGE PANEL NUMBER

| Tabe
retiad

e INHALATION
DO NOT ENTER HAZARD %

MARINE POLLUTANT
Page 16 |
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<~ As \!ﬂll I'BSI]II!I(I to a highway accident, you
4: i.'i‘;‘;':‘.’.‘i ‘.'.T'.E'r‘.’g'.f_ g5 nthe '.i'u;.! :'.:R.':f.:.:ﬁ“" .
< IIOGSII:I hﬂ?’ﬂ ::I“::l :::I:l(:l I'nstlli‘:l Il‘llllll!lll n’aunre I'S.
: Where in the ERG can you find information

for this situation? And what guide
number would you use for a MC-338

< ™ Cryogenic Liquid tank2

<
<




CAUTION: Emergancy responsa persornel musl be awans el ral fank cars vary widesy
in construction, fitings and purposs, Tank cars could transport products that may be solids,
fquids or pases. The products may be under pressure. Il & essential hal products be
idenified by congufing shipping documents ar rain consist o comacing dispatch centars
before emerpancy response & infliated.

The mlornation stanciled on the sides or ends of tark cars, as Musirated above, may be

iszad o kdentity the product ulilzng:

g tha commedily name shown; or

b the ather information shawn, espacially raparting masks and car rumibes which, when
suppied to & dispaich camer, will faciitabe the identification of he product.

' The recommended guides should be considered ss last resort if the material
cannal be kdentified by amy other means,

Page &

VAR ) Gl FiianEs
+ CHEPRCITY IH DALLOWE Of LIFERE

I

e

ummmm
Crynganic l.lhileH
(TE34n, ChRaat)

CAUTION: This charl dapicts only the moest general shapas of read trakars. Emengency
rasponse personnid must be aware 1hal thare are many variations of road iraikars, nod
ilustrated shove, that are used for shipping chamical products. The suggested guides ans
for fhe mast hazardous products hat may be fransporied in these raller typas.

*  Tha recommeanded guides should be considered as lasi resort il the material
cannol b ident Iled by sny other means.

Fage 9



WWhat does the 33 and 1203 stand
‘fﬂl’ and where can you find this?

TE NTAINE

Hazard identification codes, referred to as “hazard identification numbers™ under European and
some South American regulations, may be found in the top half of an orange panel on some
intermodal bulk containers. The 4-digit identification number is in the bottom half of the orange
panel.

The hazard identification code in the top half of the orange panel consists of two or three
figures. In general, the figures indicate the following hazards:

2 - EMISSION OF GAS DUE TO PRESSURE OR CHEMICAL REACTION

FLAMMABILITY OF LIQUIDS (VAPORS) AND GASES OR SELF-HEATING
LiQuID

FLAMMABILITY OF SOLIDS OR SELF-HEATING SOLID
OXIDIZING (FIRE-INTENSIFYING) EFFECT

TOXICITY OR RISK OF INFECTION

RADIOACTIVITY

CORROSIVITY

RISK OF SPONTANEOUS VIOLENT REACTION

Doubling of a figure indicates an intensification of that particular hazard (j.e. 33, 66, 88).

Where the hazard associated with a material can be adequately indicated by a
single figure, the figure is followed by a zero (i.e. 30, 40, 50).

A hazard identification code prefixed by the letter “X” indicates that the material
will react dangerously with water (i.e. X88).
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No. No.

1D Number Index (Yellow pages)

ID Guide Name of Material

ID Guide Name of Material

No. No.

2599 126

%
N
%
%
%
%
%

Chlarotrifluoromethane and
Trifluoromethane azeotropic
mixture with approximately
60% Chlorotrifluoromethane

Refrigerantgas R-13 and
Refrigerant gas R-23
azeotropic mixture with 60%
Refrigerant gas R-13

Refrigerant gas R-23 and
Refrigerant gas R-13
azeotropic mixture with 60%
Refrigerant gas R-13

Refrigerant gas R-503
(azeotropic mixture of
Refrigerant gas R-13 and
Refrigerant gas R-23 with
approximately 60%
Refrigerant gas R-13)

Trifluoromethane and
Chlorotrifluoromethane
azeotropic mixture with
approximately 60%
Chlorotrifluoromethane

Carbon monoxide and Hydrogen
mixture

Carbon monoxide and Hydrogen
mixture, compressed

Hydrogen and Carbon monoxide
mixture

Hydrogen and Carbon monoxide
mixture, compressed

Cyclobutane

Dichlorodiflugromethane and

2602 126

131
132
155
155

Refrigerant gas R-12 and
Refrigerant gas R-152a
azeotropic mixture with 74%
Refrigerant gas R-12

Refrigerant gas R-152a and
Refrigerant gas R-12
azeotropic mixture with 74%
Refrigerant gas R-12

Refrigerant gas R-500
{azeotropic mixture of
Refrigerant gas R-12 and
Refrigerant gas R-152a with
approximately 74%
Refrigerant gas R-12)

Cycloheptatriene

Boron trifluoride diethyl etherate
Methoxymethyl isocyanate
Methyl orthosilicate

129P Acrolein dimer, stabilized

129
156
132
131
127
129
127
129
129

Nitropropanes

Triallyl borate
Triallylamine
Propylene chlorahydrin
Methyl propyl ether
Methallyl alcohol

Ethyl propyl ether
Triisopropyl borate
Methylcyclohexanols

2618 130P Vinyltoluenes, inhibited

2619 132

Benzyldimethylamine




Wumbered Guitle o s

POTENTIAL HAZARDS EMERGENCY RESPONSE

REXPLOSION s
HIGHLY FLAMMABLE: Will be easily ignited by heat, sparks or flames. 7 RSO S—
Vapors may form explosive mixtures with air. ighting fire may be Incfficient.

Vapors may travel to source of ignition and flash back. Small Fires

Most vapors are heavier than air. They will spread along ground and collect in low or + Dry chemical, CO,, water spray or regular foam.
confined areas (sewers, basements, tanks). Large Fires

+ Yaporexplosion hazard indoors, outdoors or in sewers. « Water spray, fog or regular foam.

+Some may polvmerize (P) explosively when heated or involved ina fire, + Do not use straight streams.
* Runcit1o sewer may oréate fire or explosion hazard. + Move containers from fire area if you can do it without risk.
* Containers may explode when heated. Fire involving Tanks or Car/Trailer Loads
Many liquids are lighter than water. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles.
HEALTH Cool containers with flooding quantities of water until well after fire is out.
May cause toxic effects if inhaled er absorbed through skin. « Withdraw immediately in case of rising sound from venting safety devices or
Inhalation or contact with material may irritate or burn skin and eyes. discoloration of tank.
Fire will produce irritating, corrosive and/for toxic gases. ALWAYS stay away from the ends of tanks.
Vapors may cause dizziness or suffocation. Formassive fire, use unmanned hose holders or monitor nozzles; if this is impossible,
Runoff from fire control or dilution water may cause pollution. withdraw from area and let fire burn.

PUBLIC SAFETY SPILL OR LEAK

CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping ELIM\ﬂATE allignition sourcesl(no smoking, flares, sparks or flames in immediate area).
Paper not available or no answer, refer to appropriate telephone number listed on the All equipment used when handling the product must be grounded.
inside back cover. Do not touch or walk through spilled material.

Isolate spill or leak area immediately for at least 50 to 100 meters (160 to 330 feet) in all + Stop leak if you can do it without risk.
directions. Prevententry into waterways, sewers, basements or confined areas.
Keep unauthorized personnel away. Avapor suppressing foam may be used to reduce vapors.
Stay upwind. Absorb or cover with dry earth, sand or other non-combustible material and
Keep out of low areas. transfer to containers.
Venlilate closed spaces before entering. Use clean non-sparking tools to collect absorbed material.
7 TE T Large Spills « Dike far ahead of liquid spill for later disposal.
ROTECTIVE CI : At
Wear positive p + Water spray may reduce vapor; but may not preventignition in closed spaces.
Structural firefighters' protective clothing will only provide limited protection. FIRST AID
TR + Move victim to fresh air. ~ « Call emergency medical care.
Large Spill Glea Apply artificial respiration if victim is not breathing.
+ Considerinitial downwind evacuation for at least 300 meters (1000 feet). Administer oxygen if breathing is difficult
Fire Remove and isolate contaminated clothing and shoes.
« Iftank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all In case of contact with substance, immediately flush skin or eyes with running water for at

directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. least 20 minutes.
Wash skin with soap and water.

Keep victim warm and quiet.
Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed.

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







4‘lllllllﬂl'ﬂl| Guide wrange pages)

POTENTIAL HAZARDS EMERGENCY RESPONSE

HEALTH 2 : o -
TOXIC: inhalation, ingestion or contact (skin, eyes) with vapars, dusts or substance may * When material is not involved in fire: do not use water on material itself.

cause severe injury, burns, or death. Small Fires

Fire will produce irritating, corrosive and/for toxic gases, + Dry chemical or CO,.

Reaction with water may generate much heat which will increase the concentration of fumes + Move containers from fire area if you can do it without risk.

inthe air. Large Fires

Contact with molten substance may cause severe burns to skin and eyes. + Flood fire area with large quantities of water, while knocking down vapors with water fog.

Runoff from fire control or dilution water may cause pollution. Ifinsufficient water supply: knock down vapors only.
FIRE OR EXPLOSION Fire involvinlg Tank.s or Ca(fTrailer I‘.‘I:ads ) o
« Some of these m..éle.r.i.al'sﬂmay burn, but none ignite readily. + Cool containers ujvlih floodlng‘quantmes of water until well after fire is out,

May ignite combustibles (wood, paper, oil, clothing, etc.). ! Du_ not gel‘water !nsme‘comamers.. ; : .

Substance will react with water (some violently), releasing corrosive andfor toxic gases. * Withdraw immediately in case of rising sound from venting safety devices or

Fi bleftoxi i fi o discoloration of tank.
caar;ngg)e oxic gases may accumulate in confined areas (basement, tanks, hopper/tan s ALWAYS tdyaway froim the erids ofanks:

Contact with metals may evolve flammable hydrogen gas. SPILL OR LEAK
Containers may explode when heated or if contaminated with water. Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire.
Substance may be transported in a molten form. Do nat teuch damaged containers or spilled material unless wearing

appropriate protective clothing. .
PUBLIC SAFETY Stop leak if you can do it without risk.

CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping Use water spray to reduce vapors; do not put water directly on leak, spill area or inside
Paper not available or no answer, refer to appropriate telephone number listed on the container.
inside back cover.

Isolate spill or leak area immediately for at least 50 to 100 meters (160 to 330 feet) in all

directions. . with plastic sheet to minimize spreading or contact with rain.

Keep unauthorized personnel away. + Use clean non-sparking tools to collect material and'place it into loosely covered plastic
Stay upwind. containers for later disposal.

Keep outoflow areas, + Prevententry into waterways, sewers, basements or confined areas.

Ventilate enclosed areas. FIRST AID

Move victim to fresh air.  + Call emergency medical care.
+ Wear positive pressure self-contained breathing apparatus (SCBA). Apply artificial respiration if victim is not breathing.
+ Wear chemical protective clothing which is specifically recommended by the manufacturer. Do not use mouth-to-mouth method if victim ingested orinhaled the substance;

+ Structural firefighters’ protective clothing is recommended for fire situations ONLY itis not induce artificial respiration with the aid of a pocket mask equipped with a one-way
effective in spill situations. valve or other proper respiratory medical device.

Administer oxygen if breathing is difficult.
Remove and isolate contaminated clothing and shoes.
In case of contact with substance, immediately flush skin or eyes with running water for at

GNTIGNIE] SUDSTANces, INCrease, In e GOWNWING aIreclion, as necessary, least 20 minutes. ) ‘ )
isolation distance shown under “PUBLIC SAFETY" For minor skin contact, avoid spreading material on unaffected skin.
Fire Removal of solidified molten material from skin requires medical assistance.
+ Iftank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all Keep victim warm and quiet.
directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions. Effects of exposure (inhalation, ingestion or skin contact) to substance may be delayed.

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

Keep combustibles (wood, paper, oil, etc.) away from spilled material.
Small Spills * Cover with DRY earth, DRY sand, or other non-combustible material followed




<~ Table of Initial Isolation and Protective
> Wy Action Distances (Green pages)

Used for goods considered toxic hy inhalation
< Nmm

ﬁ Based on first 30 minutes after spill
< /3] Many factors may affect actual distances needed

* ‘ Divided by Small/Large and Day/Night
« Small spill - generally up to 95 galions

~ Daytime - atmosphere generally less stahle so plume
< breaks up more quickly

%

<«
N




Initial Isolation vs. Protective Action
[Green pages )

Wind Direction

>

Protective Sy e

Action Zone 1/2 Downwind
Distance

Initial

Isolation
Zone Downwind Distance

1/2 Downwind
Distance




Frst Then First Tren
ISOLATE PROTECT ISOLATE PROTECT

n In al Drections — in @l Directors
No.  Guide NANE OF NATERIAL v
005° 125 Ammonia, antydrous Om {100M) J01km (Oim) O2km ©O1m) | 1S0m {S00M) | OBkm (OSm) 20km [13IM)
006° 125  Achycrouws ammonia
1008 125  Boron kriluoride Xm (100M) |0.1km (0.1m) O5km (O4m)|30= (1000H) | 1.7kn  (1im) 48km [30m)
1008 125 Boron iuoride, comprésssd
1016 119  Caton mongede Om {100M |01km (0.1mi) O2km ©O1m) J200m (600N | 1.2km (08m) 4Bkn [0m)
1016 119  Caton mongeds, compressed
1017 124 Chicrine @m (200K |04km (©02m) 15km (10m) | 500m (15001 | 30kn (1Sm) 79km KIM)
1023 19 Cealges @m (200H) |02km (0m) O2km ©.1m)j]0Om {300f) | 04kn (02=) OS5kn (03Im)
1023 119 Coal gas, compressed
26 119 Cymnogen Om (1001 |01km (Oaem) OS5km (O3m) ] 60m (200f) | Odkm (02=m) 17km {1.0mj)
26 119 Cynogen gas
1040° 1190 Etfvers oxide 3Om (1001 |0thkm (Om) O2km (O1mi) | 1S50m (S00M | 0O8km (0Sm) 20km {1.3mj)
1040° 1190 Ethylere oride with Nivogen
045 124 Florne 30m (1001 |0tkm (0'm) O2km OImi)j100Om (300M | O5km  [(03m) 23km {14m)
1045 124 Florne, compressed

125 Hydrogen bromide, sebpdrows | 30m  (100K) |O1km (01m) O3bkm (02mi) | 200m (00H) | 1.2km ([08m) 39km [24m)}
1060° 125  Hydogen chiodde, arbydous | 30m (1008 |Otkm (01m) O30km (02mi) ] 60m (200f) | O3km (02m) 13km O8m)
1051 117 AC(whenusedasaweapon)| €0m (20000 | 03km (02m) 10km (06mi) J1000m (300010 | 37km [23m) &d4im {S3Im)
e N _~ ~ Y - . — L — — — —_— — — — - g—
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HOW TO USE TABLE 2 - WATER. REACTIVE MATERIALS
WHICH PRODUCE TOKIC GASES

Tatie 25l materils which produce arpe amounts of Tovc el
illedd | than
when spiled in water and identifies tha T gases produced, azard {TIH) pasas

Tha materials are bsted by 10 number arder,

Thisze Water Raactive malerials are aaiily idantfied in Tabie 1 25 Mg i i
inliowed by (when spiled fn waler). SRR,
Mote:  Some Water Reactive materials arg also TIH mate:
er f i atetals them

(e, Broenine mifluceide {1746, Thionyi chiiica {1836, el In hess 'rl':siamn:ga

I enias are proyidod in Table 1 for land Dasad and water basd splly

:thmlim malial 1§ NOT a TH and tis masera Is NOT spled i

i, 1 ard Table 2 do not apply and i i
within the appropriale arange fuida, RNy o

Materlals Which Produge Large Amounis of Toric-by-Inhalation (TIH) Gas{es)

When Spilled in Water

D Guide
Mo, Mo

Marmne of Malanisl

TIH Gasles)
Produced

1162
183
1156
14
1250
1285
1288
1305
1305
1340

Dimuthyidichimsdans
Elfydichiomesdans
Ethyftriciicrasilare
Medhylidichinestana
Methyiirichirosilana

Trehinmsiiing

TimelhylcHl oreakare

Vimglirichionsiang

Vingliticrdnrcsiane, siaiized

Phosphorus pantasufida, Fee from yelow and whits Prasphongs
Phosphans pantaaiphide. fis from yelow and while Phosphons
Calgium phosnfide

Sodium dthignis

Sodium hydeauliley

Soalum rydrosuipnie

Aluminum phosphics

lhagneakom slumbnm phasphida

Secium phazphida

Agalong Sranatydrn, slabfiaed

Polazsim cyanioe

Pulassium cyamda, soid

Socium cyanide

Eocium cyande, scid

HEI
HEI
HCI
HE|
HEI
HEI
HE
HEl
HEI

HS
FH.;.

Chemical 3ymbols for TIN Gasos:

Br,  Bromins Hydrogen fluorida Hiaragan dicxids
Gl na Hydrapen jedide Phaaphing

HEr  Hydeogen bromida 3 Hydroges sullide  Sulfur dioxide
aen chioride Hydrogas sulphide f Sulphur dhoxida

Chiori

HEL  Hyire

Ammania
[l |"I+ :_'!'| & . .
d -'f-l'.i"!;!-'!‘;'lr'."_ﬁ;.’ﬂ\%:n.' HHEE 17




~ Water-Reactive Materials

Materials Which Produce Large Amounts of Toxic-by-Inhalation (TIH) Gas(es)

When SEmed in Water
ID  Guide TIH Gas(es)
No. No. Name of Material Produced

1834 137  Sulfuryl chloride HCI S0,
1834 137 Sulphuryl chloride HCI SO
1836 137  Thionyl chloride

Titanium tetrachloride

Acetyl iodide

Calcium dithionite

Calcium hydrosulfite

Calcium hydrosulphite
Phosphorus oxybromide
Phosphorus oxybromide, solid
Magnesium diamide
Magnesium phosphide
Potassium phosphide
Strontium phosphide

Trichloroacetyl chloride




The sefected marsias arg;

* Ammonia (L1005
* Chioring (UN1017)
* Etfylene axide (UN104g)
. I-lrdrugmd'hmtmmﬁujammﬂmganmluﬁ& g !
* Hydrogen fupids (LIK10E3 ’ IWHMN(M]MJ
- &Jrh.rﬁmiﬂeu'&ﬂmwtﬁmﬂen:umwﬂl,l
The materals ans esented in aiphabstical arder and

Monbiiosiord Pravidi filial Issiation ang
mhr;nsmrms fer farge spils mara #1an 208 likers pr 55 usmjqu

different '
Shustions and s gy e RS b anditomg

OF S0 COMMON TiH GASES

UN1005 Ammonia, anhydrous: Large Spills

TABLE 3 - INMAL ISOLATION AND PROTECTIVE ACTION DISTANCES FOR DIFFERENT GUANTITIES

0 ma

28 (05

ez ooy

T 4

15 @

{74

1

itn

ar

A | it qTe

b K

ooy

13

0E @)

%]

03 o3

L I

|20 | BE A}

(55)
15 Ry

aa

15 g

L 1]

i+l

e

40 s

UN1017 Chiorine: Large Spills

1000 {300

0 i3000) | B

B0 | 28 (15

Agricufiural rores ek 60

Wuligls amalt eylindsrs| 30 (00

Highmiay bk rick
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uimiphs ton eylinders | 400 (1S
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Use with caution, The liowing table ghvas 5 Aurmary of fark properties, crfics fimes,
critical distances and coaling waler flaw rates for warious tank slzes, Thi Izhia i5 provided
1 phe tasponders some Gukdance i i shauld b wsed with catian

Tank dimensions &
appficafion,

Tookeeg waer

e rade
Me |
pIUR]

(5]
Jilsd
Fret
s

TR
{ray

16 /Gio o

Wi @ | i
0T M) BE e sy
W | vmE i)

*
[ &

1T [ERT | 220 {r

VRSN | Emmuntinn

an the conditans |t
bariers or water Hray coakng,

Minfrum time 1o emgdy & bacad e & eagulling fire with 3 PUopey sized prassire ralig|
vahe i ke ank & amiy partially engubied then Emie to ety will ncrease de,, |tk is 508,
enguitad then the tangs will ake fwiza &2 fong o ampty), Qnce again, ithas beon assimed
thal tha tank iz rot equipged with a thermal barsias ar waler spray,

Tanks squipped with tharmal barriers or water spray cooling sirEicanly incrogss the
hmess o ikir and the fimes iq Bmaty. A thermal baigr can BiIcE tha heal inpul 1o 4 tan

by & factor of tan or more. This mmaans: i coukd taks ten fimas ag long to empty the fank
IFrough e Pragsye Ralief ale [PRY),

Firabafi ratlus and EMERGRNCY response distnce = basad on matheratioy) 2ijuaficng
and s approvimats, They assume sphariea) firabaks and this & no Aiways the case

Thio safety distances for Pulic eacuation. The min| :
Mat are launchad with & emat Elevation angla i g, a fiesy hagr Maizontal), This g
mast comman for harizanal oylingar. The pratsrmag Evacualian distance has mara margin
of salidy since |f azsumes the tarks ars limchied at 5 45 degrea angla fo fhe herizonial,
This might be mara spropriate i & vertical svfincler is invmived,

It iz undarsiand that thase dis2ancas. are vary large and may not ba Preciical b g fighly
Papulated aras Howevar # should be urderstoad that the risks inereass recnchy the chaser

You ara ta 3 BLEVE, Koap iy ming thal Ihelurlmsrrea:hm Prajactiles seind & coma off |
e z0nes 45 degreas o each sda of the lank engs

Water Hlow rate is based on “capacity (USgai = Usgalimin neaded fo cool tank meta,
Warning: the data given ar EfDrmimate and should only be usad with ETEME Gailipn,
For example, whers fimes e gnven & tank Filurs or gk Bmptying through the pressurs

rebal vaive — ihase limas are fypical bt ey can vary from situation fo stuagian, Tharefarg,
Piever risi Me based on hgss fimes

B0 | B (B0 | ms2 jseey
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£9¢ abey

BLEVE
(USE WITH CAUTION)
Capacity 'Dhmbr Length | Propane Mindmum roximste| Fireball |Emergency | Minknum Preferred Cooling water
‘ Mass lime to !A“t::mto radius response |evaouation |evacuation How rate
failure for | empty for distance | distsnce | distance
zavere on%:ﬂng
torch e
Litres (Gallons) Meters (Fest) | Moters (Feet) [Kilograms(Lbsl  Minutes Win.tes Netars (Feat)| Melers (Fool) Maters: (Fool] | Maters (Feol) | Liresmin USgalmin
W 3G 3 )] 15 (ay i |63} ] ] W 3] 90 @514 9w (W07)| w8 b
@0 (1544) | 0. 2} 15 WU 160 359 4 12 16 5 0 (295) | 264 01| 483 (16e1)| 1893 50
200 (|09 (37 3 98| e (1784 5 8 B 82 MmM 8| a7 e | em 28| 44 12
4000 ||5-u|‘ T Q3| 9 (a1) | et psan 5 2 5 (18 | 40 (459 | 525 T2 | 1050 [3M8)| 596 158
000 Q0eE) (128 (a1 | 65 213 | 200 (7055) 6 2 4 (1 5| 681 280 | 13 “31)| s 224
2000 Bas2) | 21 83 | &7 (22) | 3000 (19900) 7 2 €2 200 | 247 810} | 28 o | 1882 (6075)| 1404 m
2000 ey | 21 .9 | 18 = 6800 |37 7 2 7253 | 106 (10M) (1148 @TTD) | 2200 5| 198 §12
82000 {310%2) | 275 2;: 137 (Js,ni‘m (r2310) H &« 86 [15) | 33 (1257) (1438 (e708) | 2200 218)| 2rv né
!
40300 |smml 33 (08 | 172 (564 SE000 (123457) Kl 4% (14 @379 ' &7 (1@ [1ms zen | 22m (T215)| ¥» 938
e
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improvises Explosive Device (IEDy
SAFE STAND OFF DISTANCE

Threat Desc-pton Explosives ; Buikding Outac
i Mass (TNT | Ewvscuation Evacuztion
| | equivadent)’ l Distance’ Distance’
( ! Pipe Bomb | Sbs 23 nn 2 sson  2%9m
I g Suscide Bet | 10 te 45ig ‘ 07 Um | 1000F XOm
| B Sulcide Vest | ke gig ‘ 1101 Mm | 1300 45m
g e buste ob 2 | e am ‘ 1A50R  S64n
= Compact Sedan | 500 bs 21wy | R sem ‘ 15008 &7m
| ]
Secan | 1,000 be a4y ‘ ROk 12n ! 1750t Sdm
} a PassengerCargo Van | 4000 e 18140 ‘ (2] | 1%5m 2Ton 8¥m
Semall Moving Yan/ . _ . . x -
5 Deil Truck 10,000 bs 4508 kg gaon 2683m 370N 1143m
x

uwmv-\murmc-| 30,000 b t]a:emi 1200 e 6500 1082m

Semitrailer l Slooke 272164 l 15708 im 70000 213m
] rmuomupnon] LPG Mass/ Firebsll | Safe
__ Volume' Diamater* | Distance®
Small LPG Tank N ke oo Php8L | wn 12m | MOR 48m
Large LPG Tank 100 ba25 gal ShglsL | en 21w %k Bm

M:wnuuonnk 2000 Ba520 g TR 4OL | 184t mm | TN 24m

$mall LPG Truck B000RR2000¢d 3EMkYTSIOL | 2220 Som |10480 Fém

Petroleum Gas
(LPG - Butane or Propane)

Semitanker LPQ ON0b10L00 g8 18144 kp3TBS0L | 430K 152, (1998 EOIm

A A

L

' Besmd cn he maximum ancunt of matenial hat cockd reasonabily ® o a comtana of wabicle, Viarations possitie
! Gowernod by the abity of an urrsiskoeced bylding o wihslard sewes darmage of colEpse

! Goverrad by the greaer of Fagment Srow dstancs or gless bessagataling glass hazerd cietance. These distances
C3n De secudsd Y parsornel wearng balistc prolection. Note Bt the poe toT, fSde balvest ard bnelzaze
fUlcase tomh a9 asbumed o have & Yagmentsion chamaclensh: Pl recuises a3k sandol detarces e a0
BquE ancunt of eepioeies in 3 vehick

* Assuming eficient midng of He fammabie gas with ambiert air

* Determirnd By US. firefighing practions whesen 53l dietinces sre sorodmatedy 4 Smes he lare height. Note

hal an LPG ok 1850 wit* EN SwicEves would requre 3 Sgnicanty greaer slandcl delancs han il 1 wwe Flad

wth LPG

9399 372

Improvised
Explosive

Device
(IED)
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Knocking the glass out of this
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