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Abstract - Accidents of HAZMAT transport vehicle are generally dealt by unskilled firefighters. As a re-
sult, firefighters became 2nd victims of accidents in some case because of this reason, and it is required to pre-
pare an accident response guidelines against HAZMAT transport vehicle accidents.

In this study, risk assessment methods and making methods of guidelines were investigated to make acci-
dent response guidelines of HAZMAT transport vehicle accidents. and It identifies hazards and combines with
guideword for making guideline items. At last, we determine criteria or detailed methods by referring survey
regulations and existed methods.

Key words : HAZMAT transport, vehicles accidents, emergency response guidelines
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SOP : 306 Transportation accidents |-

Hazard & Character of Accident

Response Procedure & Criteria

Reception SQOP 310
accident & R HAZMAT
dispatch accident
Response SOP 311
Procedure > Radioactive
for car type accident
Finishing SOP 312
R ¥ Hybrid vehicle
esponse .
accident

Fig. 1. Configuration of Central Fire Service
SOP 306 : Transportation accidents.
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Scope Definition

v

Movement
Description

v

Hazard or Initiating
Event Identification

v
Incident
Enumeration and
Selection
L ¥
C T . .
ons:equt.ance Likelihood Estimation
Estimztion
I |
¥

Risk Estimation

Fig. 2. Procedure of Transport Risk Assessment.
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2.2 Emergency Response Guidelines

- Incident Enumeration and Selection 2.2.1 FEMA (Federal Emergency Management
A 753 IncidentE: Q5 £7] oJHIE Agency)

o F/e ARl UEd ¥, 449 Aol v FEMACI A= 2 91717d%ol thik tiu] 5l
A Ak AE ==3 o8 7hel=gkel A4S 7 da gl FAHLLAES
A A B ATH4]. Fig. 3. oA 7rel=gkel 2Had A3}

- Consequence Estimation E 22402 Ytk FEMAS] HAE2 9184
Incidentol] thsto] A2 o2 WAL = = B7he 7oz ko] ol tid ti-&& AFsta,
el i B4S FyAh o] Aol 17 Lo EX BE 0SS EHehe AR O A

Avle} FARHAl F71F Y (Vapor Cloud o] 912, PDCA(Plan, Do, Check, Action) Cycle®ll
Explosion), BLEVE(Boiling Liquid Expanding el AYe ALH o7 fA BET AL 9Tt
Vapor Explosion), Flash Fire 52| @/do] &4 AT

STEP 1 STEP 2 STEP 3 STEP 5 TEP

Form a Understand Determine Plan Preparation, Plan
Collaborative the Goals and Development Review, & Implementation
Planning Team Situation Objectives Approval & Maintenance

Identify Determine Develop and _ .
Core Operational Analyze Write Exercise
Planning Brickias Course the Plan the Plan
Team of Action

Engage the Set Goals : : Review,
Whole Assess e Identify Review Revise, and

Community Risk Objectives Resources the Plan Maintain
in Planning the Plan

Identify Approve
Information and
Disseminate

an
Intelligence
fcbid the Plan

Fig. 3. FEMA’s steps of planning emergency response guidelines.
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Table 1. NATO’s CBRN incident guideline ele-

ments
Step Procedure
Information Call Center
Gathering First Responders Approach at Scene
Initial Steps
S .
cene Containment
Management
Considerations
Saving Lives
Saving and
Protecting Giving Warnings
Lives
Managing Evacuation
Specialist Support
Notification at Local
Impact Assessment
Additional Victim/Casualt B
Consideration ictim/Casualty suppo
Information to Public
Site decontamination
Long term consideration
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Initial Event
Identification
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Incident Consequence 2nd accident analysis

|| ]
L 2

Develop Guideline

!

Develop SOPs

l

Develop detailed
description

Fig. 4. Flow of developing guidelines and SOPs.
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Table 2. Initial event of HAZMAT transportation

accidents
Group Deviation Causes Consequence
Ovc?r Driver Error Material
Turning Release
lisi
Accident Cgr:;zn Vehicle Material
Related . Crash Release
Crossing
High Other Fire BLEVE
Temperature
i Material
Equlpment Corrosion ateria
Failure Release
Overheating .
Jet F
Non- High Loss of ¢ 1r'e
. . . Flash Fire
accident Temperature Refrigeration
. BLEVE
related Freezing
. Explosion
. Overfill .
High Pressure veririing Material
Weather
Release

Table 3. Second accident hazard of vehicles

Deviation Causes Consequence
Rain & Snow
Car Slip Material Pool
Tire Blowouts
Driver Error Vehicle Crash
Driver Night
Overlook Overspeed
Curve
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Jet Fire

Material Phase Immediate ignition
Release Gas

Delayed ignition VCE or Flash Fire

Liquid =

N
Toxic Material 1OXIC Vapor Exposure

Y
N
No consequence

Pool Fire

Immediate Ignition
Y

N

Delayed ignition VCE or Flash Fire
Y

N )
Toxic Material 1OXIC Vapor Exposure
Y

N
No consequence

Fig. 5. Event tree of HAZMAT incidents.
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Table 4. Guidelines for HAZMAT transportation hazard

Event Guideword Parameter Guideline
Target - Do not approach affected area
Eliminating g - Should not attempt Identification of a hazardous material without PPEs
or Avoid
Toxic Hazard - Remove toxic materials
Vapor
exposure - Equip PPEs(Personal Protection Equipments)
Target . .
. - Approach with upwind
Mitigate
Hazard - Using absorbent or neutralizing agents
- Do not approach affected area
s Target
Eliminating - Set safety zone(hot, warm, cold)
or Avoid
VCE & Hazard - Eliminate all of ignition sources
Flash Fire
Target - Approach with upwind
Mitigating
Hazard - Spray water to a tank for cooling
- Do not approach affected area
s Target
Eliminating - Set safety zone(hot, warm, cold)
or Avoid
Hazard - Eliminate all of ignition sources
Jet Fire
& Pool
. - Equip PPEs(Person Protection Equipments)
Fire Target . .
- Approach with upwind
Mitigate
- Wait for exhaust material
Hazard .
- Spray water to a tank or nozzle for cooling
L Target - Move away tanks from road
Eliminating
or Avoid . .
Hazard - Establish Traffic cordon
Driver
Overlook Taroet - Block tank from other vehicles with operation vehicles
SN g - Set traffic safety agent with light
Mitigating
Hazard - Set roadway safety materials(Warning Triangle, Wheel stopper, rope etc)
. Target - Move away tanks from road
Eliminating
. or Avoid .
Car Slip Hazard - Establish Traffic cordon
Mitigating Hazard - Housekeeping vicinity

KIGAS Vol. 19, No. 5, October, 2015
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Table 5. Standard Operation Plan of HAZMAT transport vehicle accidents — Basic plan

Steps Description Note

* Responder must be safe
Strategy * Rescue of survivor
Object * Provide information to nearby residents
* Site control until the termination conditions

* Safety of people non-injury must be first

* Gather all available information to first reporter L
* Identify Hazards * Information list
* Establish an overview of the affected area. Location, Material, Labeling information.

Call Cent . . * Toxic, Fire & Explosion Hazards.
all Lenter * Determine pre-determined level of response to HAZMAT oxie .1r'e. P o§1on 'azar
* Expect initial separation distance.

incidents. * Response Plan must to be determined
« If necessary, call reinforcement (Police, Army, etc). P :

* Approach scen with upwind
e Carry out scene assessment &

set separation distance. * Need weather information
* Establish Incident Command » Shape of Tanks, Detection Equipment, etc.
Scene Arrive * Do not approach or touch tank and packages. * Hot zone, Warm zone, Cold zone
*Do not operate radios, mobile phones or other electronic * Responder must full protection
devices within vicinity. until assess is done

* Set safety zone(Hot, Warm, Cold zone)
* Set dike to sew and river.

« Establish traffic cordon
* Decontamination with absorbents and neutralizing agents
» Contain contamination material liquid
* Spray water to tank if there are fire for cooling
Scene Management ¢ Eliminate all of ignition sources
» Housekeeping vicinity
* Set roadway safety materials(Warning triangle, Wheel
stopper, rope, etc.
* Set traffic safety agent with light(Night)

* Get additional material information
(neutralizing agents, water reactivity)
from center
* Do not inject water to tank
* Electronic device can be ignition sources
*Even all of ignition sources were -elimi
nated, but still remain power system
of vehicles

* Evacuate inner cordon

* Evacuate nearby residents in wind direction

* Provide safe working methods for rescuers

* Carry out necessary rescues

* Implement personal decontamination (responder/rescuer)
« If sign of explosion is found, evacuate immediately

* Put safety of responder above it of rescuer
* Sign of explosion : sounds of gas
release, odour of chemical

Save lives

- 95 - Sk 7}~ 8F 3] %] #1999 A|5% 2015 102



AA S 5 - AFT - BBE - 2AS

Table 6. Standard Operation Plan of HAZMAT transport vehicle accidents — Supporting annexes

Functions Description
* Location of accident occurred * Sign of Tanks
« Existence of surviver * Shape of Tanks
Collect Tnformation | Name of a reporter * Fire & Gas Release
* A number of reporter * Weather
* Material * Geometry(hill, river)
* GHS Diagram * Material release condition existence
Call Center * Assess safety zone by dispersion prediction * Determine decontamination Methods
Assessment * Additional support assessment * Determine scale of accident(Large, Small)

* Predict material from Tank(see Table 8.)
Scene Assessment | * Reset safety zone by wind direction and
dispersion area assessed

* Identify sites/location to accommodate large number
of multi-agency vehicles and resources

Table 7. Standard Operation Plan of HAZMAT transport vehicle accidents — PPEs list

Level Description Note

Self-Contained Breating Apparatus
Fully encapsulating chemical protective suit
Gloves with chemical resistant
Boots with chemical resistant

Hot zone

Self-Contained Breating Apparatus
Chemical Resistant Clothing
Gloves with chemical resistant
Boots with chemical resistant

Warm Zone

Air Purifying Respirator with Full face mask or half mask
Chemical Resistant Clothing
Gloves with chemical resistant
Boots with chemical resistant

Warm Zone

Coveralls and safety boots other equipment is used

1 )\
by situation(example-gloves) Cold Zone only
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Table 8. Predict material methods by tank shape

Tank Type Tank shape

Materials

Flammable and combustible liquids and

MC306/406 ﬁJ Class B poisons
= Flammable and combustible liquids and
- Class B poisons and chemicals with a
MC307/407 = © vapor pressure of 124.1 kPa at 37.8C
— or greater but not more than 275.8 kPa
at 21.1C
MC312/412 Corrosive liquids
Liquefied gases
MC331 (LPG, Chlorine, Ammonia)
MC338

Cryogenic gases

Tube Trailers

Helium, Hydrogen, Nitrogen, Oxygen

Intermodal
Tank container

Various material
(Any materials can stored)
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