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Table 1 Examples of HPV chemicals [1]

Organic chemicals  Inorganic chemicals _ Plastics Fertilizers
benzene chlorine polyethylene ammonia
ethylene sodium carbonate polvpropylens AIMONIM NIrate
methanol sodium hydroxide polystyrene phosphate rock
propylene sulphuric acid polyvinyl chloride  phosphoric acid
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Table 2 Examples of chemical incidents resulting in regulatory actions

Accident lscation Date Type of event Conzequences Actions Fef.
Hypo UK Ltd, 1 Fum 1974 Ewplosion and fire = 28 killed: 8% inured,  Influenced Sevese 1 [6.7]
Flizborough, UK releaze of 30 fonzes of damage for several ki content
fy‘z%aheme resulting Led to the UK Health
= 3 vapowr cloud & Safetv at Work Act
wplozion & establishment of
UK Health & Safety
Exzecunive
Hoffmann LaRocke 10 Tl 1576 Faimaway thermal Crver 5700 rezideniz  Ladto Sevess 1 i3-71
Sevese, ltaly reaction ~towse and  svaouated; 220000 Dhrecnve
corrosive chemical  people under medical
loud formed, sarveiiiznce; 447 cazes
coptaming phencls,  of skn lesions ar
sodium hvdromide, and chloracse: »3000
~Ikpof23738- amummals dead: 80,0600
tetrachios EnTn-D @m%ssl.mgixma&,
diresin (TCDDN affected 3 18 2qkm
zrez; 20 bilkor lire
paid in compenzation
Uniom Carbide India 3 Dec 1934 Funaway reaction —  Z300-6000 desths;  Ledtochengesim [3-7]
Lid, Bhopal, India 3040 tonmes of = 200, 000 {njured; Seveso | dreshelds
methyl isocyanats =50, 206 suzvivors and prozzmity to
ovar mw&e&' gmz}:mg sthments such s popuistions,
mg’zmﬁg ﬁzgeagk Erembxslzg&h&a plssring provisions
= chromic ghstructive Led to {;gg
s pulmeonary diseate,
emphyzema, recurrent g Cmmxy R;gsf
chest infacnions, to Know Act & CMA
kerstopathy and CAER Program
conmeal opacities
Sandoz. Bazel, 1 Hov 1586 Warehouse fire — 30 Rdazzive Extended Sevesalts [6.7]
Switzerland tonnes of chemizsls contammpbon of the  inclnds vtorage
meleased into v snd Bhime 00000 fizh  activites
ermanl, mravelled over 300 bae
orzanochionnes,
srganephosphates,
~150 kg meremy)
Fhillips 66 Ce, 2E Ot 1989 Esplosion and fire = 23 desths: move than  Togpered 1590 U84 [6]
Paszdena Tewms, U4 bugh denwiy 130 mpwed: over 81 Clean for fot & Risk
polvathylene billion i losses Mazmagesent Program
producton — relesse of (B & Process
famweshle prosess {BEME) process
gases standards
SE Fueworks, 13 Mz 2000 Explosion and fire ~ 20 killed: 947injured: Led to changes %o 571
Enschede, The 177 toomes of 20040 homes destroyed defimfion of
Hatharlands firewerks exploded sxplosives in Sevess I
Awml 5 A Baiz 30 Jam 2000 Breach in fathings dam Contzmmation of Extended application  [6.7]
hfara, Ronsanis = 100000 m® of water supphr 2224 of Sevess I
cyzmide nch tzilmes  locations affecting
{ovanide phus heavy 2300000 peaple;
metals inchodme maszve fish kil
copperl relered mie  destruction of aquatic
sivers feedme Derube species; pollution of ~
and Black Sez 200 im of river basin
Grande Paroizza, 31 Ben 2001 Explocion and fire — 30 daaths; 2 242 Changed applicstion  [5-7]
Toulouze, France 300400 tonmes of  mmjuzed (20 senously}, of Sevews I with
daraged: 5 schocls
destroyed; 100D
factories dumaged:
toxic chemacals leaked
b fver
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3 ELFEVHONT—F(BREFE) OEXMEOELLRIT) LT (A#IL)

ASHE ] A RIS
AEGL-3 F71=[& PAC-3 s NFPA
: b el = . X % NFPA
(mg/m*) za7 NFPA ATRAMEE#E 257 NFPA E{.j'rigﬁ 237
~\\ ~ 250°C (DB H 1 2 = (IPD)
<1 4 ARMEARF-EEBEEYME 4 AM000W/mLEFZZFNLL 4
\ LONE | BEEETRHO
BIKRM22 8°CHRIFE M DR RER-MEFRICLYRIET
A%37(37.8TIX ?) CHRAMD KA %
ERICMNLSEEARRNTIVE
5| KR AY22.8°CR M DiFh M 250°CDIPDAY100W/mLEL £ T
%1 4 M37.8°CLLEDEK ; F=IF 1000W/mLKE ; SR -EmET
o 8 Bk mEA228CHUEMDRA S TRER-pEFRICLYRE S
HY37.8°C i DK EAC
51K 37.8°CLLETI3.4°CK i 250°CDIPDAYIOW/mLL £ T
< g
>10, =100 2 Dk 2 100W/mLkE 2
>100. <1000 ; BIREA9BACLEDERE, E | 250°COIPDAR0.0IW/mEA £ T ’
= &, FEE 10W/mL3kK
QI DERE> ) :
> 1000 0 %'EATO' e 0 250°CMIPDA.01W/mLsk 0
* REDFT L AMIBILTIEINFPA 704 %58 [30]
Table 3 Severity of hazard criteria and scoring of chemicals
Inhalational toxicity Flammability Reactivity
AEGL-3 or PAC-3 Toxicity NFPA flammability criteria® NFPA NFPA reactivity criteria® NFPA
(mgfm"') for 60 score SCOre score
min exposure
=1 4  Flammable gas or cryogenic 4  Matenials with instantaneous power density (IPD) of -
material 1000 W/mL or greater i@ 230°C; sensitive to
Liquid with flash point (FP) below localized thermal or mechanical shock at normal
22.8°C and boiling point (BP) below temperature and pressure
37°C
Materials that spontaneously ignite
when exposed to air
=1, =10 3 Liquids with FP below 22.8°C and 3 Matenals with IPD at or above 100 W/mL and below 3
BP at or above 37.8°C; or FPat or 1000 WimL @) 250°C; sensitive to thermal or
above 22.8°C and below 37.8°C mechanical shock at elevated temperature and
pressure
=10, =100 2 Liquds with FP at or above 37.8°C 2 Matenals with IPD at or above 10 W/mL and below 2
and below 93 4°C 100 WimL @ 250°C
=100, <1000 1 Liquuds, solids, semi-solids with FP 1 Matenals with IPD at or above 0.01 W/mL and below 1
above 93.4°C 10 WimL (@ 250°C
=1000 0  Ifassigned 0 by NFPA 0  Matenals with IPD below 0.01 W/mL @ 250°C 0

* see NFPA 704 for complete listing of criteria [30].



®4 NTF—F(EREEH) OEXMOREERITIV T (REIE)

T BE 37 BHE hEE BE
N —FOEREDRE Extreme Ma;)r Significant  Moderate MTnor

NF—FDEXMED B 4 3 2 1 . 0

(BASHE. ATHNE. RSO3 DDNF—K
HNEDSHL—BSLAKEED)

Table 4 Severity of hazard classes and scoring
Severity of Hazard Class Extreme Major Significant Moderate Minor
Severity of Hazard Scoring - 3 2 1 0

(highest score received i one of the 3 hazard categones:
flammability, toxicity, reactivity)

£5 RREDRITIVT (REIE)

ZASE (kPa 20°C) ST (mmHg 20°C) 237 (=)
K- EiERAE R - EHERIE 6
BIR, ZSKIE=50 BIR, AZRIE=376 5
BIR, ZRE=10, <50 TR, ERIE=75.2, <376 4
TA/EER, ZRREZ1, <10 HiK BRE=752, <752 3
BIA/ER, EZRE201, <1 &IE/ER, EZKRE=0752, <7.52 2
TR/ BEHE, ZKUE<O.1 TR/ B, ZERE<0.752 1
Table S Vapour pressure scoring
Vapour pressure (kPa @ 20°C) Vapour pressure (mm Hg @ 20°C) Score
Gas of pressunzed liquid Gas of pressurized liquid 6
Liquid, vp > 50 Liquid, vp > 376 5
Liquid. vp > 10. <50 Liquud, vyp=>75.2. <376 +
Liquid/solid, vp = 1. <10 Liquid/solid, vp > 7.52, <75.2 3
Liquid/solid. vp= 0.1, <1 Liquid/solid, vp = 0.752. <7.52 2
Liquid/solid. vp <0.1 Liqud/solid, vp <0.752 1 £
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5 AFLOT 0
AFLOTLEOR N & ) REVAGE D
BEEBILEIE. BARALDEL, LRECHI-> CEASNBIESL NS, 5
BEEOEMHHPY)
MRS TS, BARFBINEN (FEDE0) CEEICH->TERASh T 4
% KR D E & (CAN)
miRSn TS5, BARFINZ L REMGFEA. BREGER (CAR) 3
ﬂﬁ&)‘éh‘CL\EL\ EFERNES. FIBEYMENGoNS BENLGRFBTER TR 2
(CS
MHRSNTOEN EZERAHLD (ERLEZTENDE) | SRIHFHFRGEEREL 1
B (CSD)
Table 6 Criteria for determining the availability of chemicals and scoring
Availabiliry criteria Availability score
High Production Volume chemical. few purchase restrictions, 5
widely used and transported. mimimum security (HPV)
Commercially Available. No (or few) purchase restrictions. +
widely used. minimum security (CAN)
Commercially Available, major purchase Restrictions. limited 3
use, tight security (CAR)
not commercially available, Chemical Synthesis easy, 2
available precursors, standard equipment (CS)
not commercially available, Chemical Synthesis Difficult 1
(complex nmltistep), special equipment (CSD)
®7 BREOEARMEOBRBEERITIVT(REIE)
5 LIFLIERE BaRE Hof=ITEL BIYESITAL
REO=REDRE Frequent Likely Occasional Seldom Unlikely
BEOEARMEDORAK 30-25 24-19 18-13 12-7 6-1
Table 7 Probability of exposure classes and scoring
Probability of exposure class Frequent Likely Occasional Seldom Unlikely
Probability of exposure scoring 30-25 24-19 18-13 12-7 6-1
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Table 8 The role the public health community can play in the chemical disaster
management cycle

Prevention Emergency planning and Detection and alert Response Recovery
preparedness
= Identifying chemical = Contributing to the design, = Supporting = Activating the public = Organizing health care,
hazards set-up & maintenance of nstallation of health aspects of the including mental health care, to
effective emergency response  chemucal detection & incident management treat victims & to support them
infrastructures alarm systems system throughout the recovery cycle
= Conducting risk = Contributing to the = Establishing methods = Making rapid = Undertaking risk & health
assessment development of mtegrated to detect & report assessments of mcident  outcome assessments
chemical emergency plans covert chemical control options
incidents
= Determining health = Developing public health = Developing chemical = Advising and alerting = Implementing remediation
umpact of all potential  chemical incident response incident recognition  health care services and restoration actions
release scenarios plans traming
= Communicating data = Supporting the development = Developing = Ensuning coordination & = Collecting and compiling
on chemical hazards to  of relevant databases diagnostic integration of public epidemiological data
the general public technologies for health response
chemical exposures
= Supporting land use = Preparing information on = Providing phone and = Conducting a best » Evaluating emergency
planning regulations chemical hazards & Internet connections to outcome assessment for  response
countermeasures and report incidents both immediate & long-
communicating this term actions.
information to the public
= Supporting reduction = Mamtaimng an mventory of = Developing = Disseminating = Tabulating and disseminating
in quantities of extsting medical population health &  information and advice to lessons learned
chemicals stored countermeasures envirenmental responders, the public &
surveillance systems  the media
= Supporting product = Developing improved medical = Developing incident - Registering all exposed
substitution countermeasures alert systems individuals & collecting
samples to estimate
exposure
= Supporting improved = Developing training programs = Conducting
plant & equipment epidemiological
design investigations

» Supporting increased
security at chemical
transport and storage
facilities

» Planning and participating in
chemical mcident exercises

= Supporting law
enforcement and
mtelligence
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BXE Minor (0)

Figure 1 Risk matrix.

Risk Matrix

Probability of Exposure (PE)

Severity of :
Hazard (SH) | Frequent Likely Occasional Seldom Unlikely

(30-25) (24-19) (18-13) (12-7) (6-1)
Extreme (4) MODERATE

Majr (5 Wi | HOH | wobeRaTe
Significant (2) | HIGH | MODERATE |
Moderate (1) |

Stines (0) l MODERATE
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REEF R L 780" 1
Ivk 20 2 0 4
—_— k= Y\
-(’z;i)fl,’s“ 624% 2 2 3
BT E=D L 440%| 1 0 3 Ox
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2 BEE KUK 6 HPV 5 30(4E%
4 1B BAK 54| 5 HPV 5 2548%
3 237 UK 6 HPV 5 30|3E%
4 1B BAK 027 2 CcSD 1 2| CYESIzhL
4 1B wAK 0.00009| 1 CSD 1 ] fSUESTRUAR
3 37 E{& |0.000002| 1 HPV 5 5|ECYESITAL
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1 B El{K 1 HPV 5 5lEcyESish
4 1B KUK 6 HPV 5 30(3a%
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1 BE Uk 6 HPV 5 30(3E5%
3 3 wiA  [47025°C)| 3 HPV 5 15|B5 2 564
3 3 L3N 27| 3 CAN 4 12>tz
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Example showing determination of risk for chemicals released into the atmosphere

Inhalational

toxicity AEGL-3 | NFPA
Chemical or PAC-3 (60 score

min) (mg/m’)*

Value Score |F | R
Chlorine 58 2 0 | 00x
Methyl isocyanate 047 4 3| 2w
Phosgene 31 3 0 1
Sarin 0.13 4 I
VX 0.01 4 1 0
Methamidophos 8.1 3
Parathion 2 3 1
Sulfur mustard 2.1 3 1 0
Potassium cyanide 40 2 0 0
Sodium carbonate T80* 1
Fluorine 20 2 0 4
Tetraethyl lead 62.4* 2 2 3
Ammonium nitrate 440* 1 0 | 30x
Sodium azide 32 2 0 3
Methane 11000 0 4 0
Hydrogen cyanide 17 2 4 2
Ethylene oxide 360 | 4 3
Carbon monoxide 380 1 4 0
Phosphine 5.1 3 4 2
Hydrogen sulphide 71 2 4 0
Methanol 9400 0 3 0
Ammonia 769 1 1 0
Iron pentacarbonyl 141 3 3 !
ChibritgicHs < 941 3 0| 3

Principal SH
hazard

Reactivity
(R)

Vapor .
P L. — oyt .‘n‘lﬁ‘;’m Avait {Avall (PEIPE sk
score class o (kPa @ pod score score class
(20°C) 20°C) score
2 SIG gas 6 HPV 5 30
4 EXT liquid 54 5 HPV 5 25
3 MAJ gas 6 HPV 5 30
4 EXT liquid 0.27 2 CSD 1 2 UNL MOD
4 EXT liquid 0.00009 1 CSD ! 1
3 MAJ solid 0.000002 1 HPV 5 5
3 MAJ liquid 0.000005 1 HPV 5 5
3 MAJ liquid 0.0096 1 CS 2 2
2 SIG solid 1 HPV 5 5
1 MOD solid 1 HPV 5 5
4 EXT gas 6 HPV 5 30
3 MAJ liquid 0.027 1 HPV 5 5
3 MAJ solid 1 HPV 5 5
3 MAJ solid 1 CAN 4 4
4 EXT gas 6 HPV 5 30
4 EXT liquid 826 5 HPV 5 25
4 EXT gas 6 HPV 5 30
4 EXT gas 6 HPV 5 30
4 EXT gas 6 CAN 4 24
4 EXT gas 6 HPV 5 30
3 MAJ liquid 12.3 4 HPV 5 20
1 MOD gas 6 HPV 5 30
3 MAJ liquid 47 @25 3 HPV 5 15 :
3 MAJ liquid 21 3 CAN 4 12 SEL MOD




Guide to using the CEWG chemical risk screening tool
CEWG LR E DIRIRI)—=0 7 — VL DFER AR

The tool is used to determine the risk from chemicals that could be released,
accidentally or deliberately, to present an inhalation hazard. The tool has been
developed for generic risk assessment and considers all chemical hazards (flammability,
toxicity, reactivity).

OV = E BN EADNAF =R (BRAE EM) AT 572010, BRI EZITERBIC
HHEND AR D H AL FEME DIAZHEIZAVOID, ZOY — VIO S LI ATT
TAANDT=DIZEFE S, 2 TOFEAANT—R (BRE S /RN, %, /IS =25
LT3,

The example, given in Table 6, is generic, not site specific. It contains chemicals from
the EU: List of Chemicals and Thresholds Seveso II Directive [1], the United States:
List of Chemicals and Thresholds Risk Management Plan (RMP) Program (Sec. 68.130)
[2] and the US Department of Homeland Security list [3].

£ 6 TRLIZUEFEME D) I, GRTICRHE LIz O Tidel FLAEDE WS D THD, EU D
TARVES T TEDONIALFWE LBEOVANL], 7 AV IOV A7 EHEE (RMP) 7'0rZ
2 (Sec.68.130) TEDLNIALFME LREDUAN2], KEE LR 2REE OUANNIZET
bIVAL I E & A TOD,

The principal data sources required to use the tool are:

DY —NVEFEITDIZNLER, FRT —2Y —A(FRIF) IZU T DOLBITHD,
+ International Chemical Safety Cards (ICSC) [4]

- B bmE R e — R (ICSC) [4]

« Hazardous Substances Data Bank (HSDB) [5]

- fEE ST — % 37 (HSDB) [5]

+ Cameo Chemicals [6]

« CAMEO Chemicals 5 — % ~— 2z [6]

+ Acute Exposure Guideline Levels (AEGLs) [7]

- EMREHA T4 L~ (AEGLs) (7]

« Protective Action Criteria (PAC) [8]

- REITENEYE (PAC) [8]

« OECD 2007 List of High Production Volume (HPV) Chemicals [9]

- BEW IBRREME (OECD) 2007 F&4EE (HPV) (L¥E—%(9]
+ Chemical Weapons Convention Schedules [10]
AbFEREREEIEEKA T Y 2 — /1 ([10]

+ NIOSH Pocket Guide to Hazardous Chemicals (PGHC) [11]

- KEEN FBREEAEEFTINIOSH) ERICFEWER > A FPGHC) [11]
+ 2008 Emergency Response Guidebook [12]
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- 2008 FEREXEHT A N7 v 7 [12]
» WISER [13]
- UA ¥ —[13]
+ International Uniform Chemical Information Database (IUCLID) [14]
- EREHE—ALFER T — ¥ ~X—Z(IUCLID) [14]
+ NIOSH Emergency Response Safety and Health Database (ERSHD) [15]
- KEESH @R L/ AEMEFITNIOSH) BRa5E £4 - fRE7 — % ~— 2 (ERSHD)
[15]
+ Royal Society of Chemistry Chemspider (Chemspider) [16]
- BWEEZ(FE Chemspider(Chemspider)[16]
« DrugBank [17]
- DrugBank[17]

All data sources are freely available on the Internet at the URLs given in the references.
ETOT —&2/—Z(FHRF) 13, ZECMOEITFERL TD URL T, A2 —Fvb L THEE
TAFARETHD,

A single chemical can have a variety of names; for example, methanol has several
synonyms including methyl alcohol, carbinol and wood alcohol. However, every
chemical has a unique universal identifier, the CAS Registry Number (CAS RN) [18].
Chemicals, which are widely produced and transported, also have a four digit UN
Identification Number (UN ID) [12]. The CAS RN is used throughout the process to
ensure that the chemical is consistently identified at each step.

H—DtFEWE Th->Th, BHOALFREL > TWDIENDH D, FlZ 1L, AF¥ /— /L (methanol)
3 AF AT =) ANE )= )b KRR EBBORBEI D, —T7. ETOLEWE
[E 7 O R ELBOFAF ThD CAS B S (CAS RN) ZF [18], JA<BLE - fakSiu T
HALEYE ChHIVE, 4HTOEREE B (UN ID) S (CASIZINAZ ) FFo T D, [12] CAS BéRE =
1, EAT YT HEFEWEETEEICRET D720, (R —=2 7Y — )V ERT5) imEL
BLTHERASNG (A7) == 7Y = VOFEAT v T U EETERE T DI218, CAS Bk
FERAVD),

The guide was written assuming that the user was simply given a list of chemicals,
identified by a commonly used name, for assessmenti.

ZDHARIE, VAZT BEAARDT=DIT, — AN DN TR THAISN AL EWE DY
AN, FIRENEZ /LN AZEEFIRIC, (ERlShib D THD, *!

1 If the list was developed as the result of a survey of chemicals produced, used, stored, disposed of or
transported through the area of responsibility, the user may have obtained the CAS RN or UN ID plus
considerable data from the labeling/packaging of the chemical and from the Material Safety Data Sheet
(MSDS) included with the chemical. The user may also have data on the quantity of chemicals and their

location in his area of responsibility.



* 1 LFWEORIE, A, IR, B, BEHIRNORXICETIREOK REL TUAMMERSNL TR
I, FIAFIL CAS BE S OEEE BIIMA, (LFHE DT L LW EICRAash QOB %2
BT —F—~(MSDS) oEE T T —FEBONHILEN DD, FIFEIL, FEHIBRNOEDEOIEE
RIS DT — 2 2R L TS ATREMEL BB,

A schematic showing the steps is given in Figure 1.
AT T RN LI D& K 1SR T,

Figure 1: Schematic showing determination of risk

«—— Assessment ——< Data collection >

STEP 10
Determine RISK

STEP |
Find CAS RN for chemical

STEP 9
Determine probability of exposure class

K1 UAZOEFRNEN AT OFEALK

T—ADERE ATuF1
RTvT2
ATYT3
ATvT4
ER i ATvT5
ATvT6
ATYT7
ATvT8
ATvF9

L FMEDCASERESEHERTD

NFPA AI#AtE - RIGHER DT  MEEERREDT—2EHRTS
BT —SEHERTS
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BESN T ESORBEHET D
AFLPTSORYZEHET S
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ATYT10 YRHZHIET S
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Step 1: Positively identify the chemical by obtaining the CAS RN. Start by using the
ICSC [4], which can be searched by name, including synonyms, and several other
identifiersz. If an ICSC is not available for the chemical, use the Protective Action
Criterion Table 1: Chemicals of Concern and Associated Chemical Information PACs
Rev 27, February 2012 (PAC Tablel) [8], HSDB [5], Cameo [6], PGHC [11], ERSHD
[15], ChemSpider [16] or by an Internet searchs to obtain the CAS RN. Use the CAS
RN, obtained in this step, to continue the assessment.

ATy 71 CASESESEAHEL T, EIFWEERET D, ET1HDIZ, FEEMOU
SONDHBTHED, LR THRET HIENTELICSCAIZFIAT5%2, HL, ICSCHFIHTE
2 MEEYE DA 1% Chemicals of Concern and Associated Chemical Information PACs Rev 27,
February 20120 The Protective Action Criterion Table 1 (PAC Tablel) [8], HSDB [5], Cameo [6],
PGHC [11], ERSHD [15], ChemSpider [16]5° > & —y MR ** & > T, CASBERE Z 2155,
ZDARTy T THLONICASBGFE F&, UAT T £ AA M@ L TR 2.

2 There are several URLs for ICSCs: The INCHEM entry [http:www.inchem.org] provides access to the
ICSCs plus other reports on chemicals in the International Program for Chemical Safety database. The
NIOSH entry [http://www.cdc.gov/niosh/ipes/icstart.html] allows searching by UN Number and has
multilingual options.

%2 ICSC 1ZiZW <29 URL 23 TEE T 5 : The INCHEM entry [http:www.inchem.org] i, ICSC {277 AT
£ 57717 772< ., The International Program for Chemical Safety database (23D (b FE W E BT AMDEERIZT 7
BRATHZENTED, The NIOSH entry [http://www.cde.gov/niosh/ipcs/icstart.htmllid, UN FH THETHZ
ERTE, ZEBITISL TV,

3 The Merck Index [19], which is not available free of charge on the Internet, can also be used.

%3 The Merck Index [19]bFI A TELM, A& —Ry b L TIXHE LD,

Step 2: Obtain data on the physical state, the vapour pressure and the NFPA rankings
for flammability4 and reactivitys from the ICSC [4], HSDB [5], Cameo [6], ERSHD [15],
AEGL Technical Support Documentation [7] or other sources used in Step 1.

A7 w7 2:1CSC [4], HSDB [5], Cameo [6], ERSHD [15], AEGL Technical Support
Documentation [7] RAT Y7 1 TCEST-M DB RIENS, Ptk ZKRE, FIRME™ RUGHE™®
\ZB95 NFPA 70X 7 OF — 2% AFT 5,

4If the NFPA flammability score is not available, it can be calculated from data on boiling point and flash
point according to the criteria given in Table 1, column 3. This should be done if the ICSC indicates that
the chemical is flammable.

k4 KEESIB K2 (NFPA) D RIRMEADT BRI TERWES1E, R1OIT L3R HOELEITHE
REFIKBDEPORRETHILNTED, ICSC TRAMIZHEHSNTODLEWE L, ZOFREITINET
9D,

s If the NFPA reactivity score is not available and if the ICSC indicates that the chemical is highly
reactive, a default value of 2 can be assigned.

*5 KREESIFAA RS (NFPA) DBUSHEAZT 3R TE T, ICSC THRIGHEREROENEEN TOHLFEY
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B, BEEED 2 2B Y CTAZENTED,

Step 3: Use the 60 minute AEGL-3 value as a measure of inhalational toxicity [7]. The
value in mg/ms3 is given in the Technical Support Document provided for each chemical.
If an AEGL value is not available, use the 60 minute PAC-3 given in Table 4:
Protective Action Criteria (PAC) Rev 27 based on applicable 60-minute AEGLs,
ERPGs, or TEELSs [8] as the toxicity estimates.

AT w7 3: WM AFBMEDHIELL T, 60 0 AEGL-3 OEZEMEHT5[7], mg/m® DEIL, &1k
Z2WVEIZEE 5 Technical Support Document TEHx LI TNVD, L. AEGL DENFIH T&
WEEIE, BIED ALY EL T, AEGLs X BRRUSEFE N A N7 A > (ERPGs), BEER
BREEFRE (TEELs) IZ#-3< Protective Action Criteria (PAC) Rev 27 @ Table 4 (Z&5 60 47 ]
PAC-3 DE[81ZFEH T2, *°

6If an AEGL-3 or PAC-3 is not available but other information indicates that the chemical is toxic, the
chemical can be compared with similar chemicals that have an AEGL-3 or PAC-3 (e.g., pesticides can be
compared with other pesticides). Additional sources of toxicity data include HSDB [12], ERSHD [15],
INCHEM - International Program on Chemical Safety, Poisons Information Monographs [20], [UCLID
[14], WISER [13]. Alternatively a default toxicity score of 2 can be assigned.

%6 AEGL-3=°PAC-3 23F i TEZRVH, fLDIEFR CEMENHD LM H O F W E L. AEGL-3°PAC-3
IR OHLELME W E LI T 2N FRETHD (B BEILMORIELLETED) , HHET —F DB
HFHIEE LT, HSDB [12], ERSHD [15], INCHEM - International Program on Chemical Safety, Poisons
Information Monographs [20], IUCLID [14], WISER [13]183%%, LU T, OB EE THH2EEHTAHT
EHTED,

Step 4. : Determine the availability of the chemical, first by determining if it is on the
OECD 2007 List of High Production Volume (HPV) Chemicals [9]7. If the chemical is
not HPV, determine if it is commercially available by searching the Internet using the
CAS Registry Number and asking for suppliers 8. Drugs 9, some pesticides 10 and
explosives 11, although commercially available, may be subject to purchase
restrictionsi2. Chemical warfare agents (CWAs) are given in the Schedule 1 of the
Chemical Weapons Convention [10]. CWAs are difficult to synthesis, requiring great
technical expertise and good facilities, especially if kilogram or greater quantities are
requiredis.

2T T4 AL E D ANF LT IE T8, £9°, the OECD 2007 List of High Production
Volume (HPV) Chemicals [9] *" DYAMIBHDNEINEHERRT D, BL. TDFMEN HPV T
72T UE, CAS BEREFEE > TA L F—RyNTHRERLZD, #5670 ICfVWEbE720L T,
MRS TVDDE SN EHER T D, EIES I — DRI IZFY 1T, RSN TS
DTH->TH, BEARIR*? DX L7325 TWD A REMED DD, {LF LR (CWAS) I3 AR EE
1EZ%9 Schedule 1 [101IZRENTND, CWASIZE T DONREE T, B2 kg BATCZ L
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L OENVERISEIT. Bl EITRE P BB o I RSB E THD,

7 The OECD list of HPV chemicals includes those chemical produced or imported into the OECD
countries in excess of 1,000 tonnes per year. Production of a given chemical by the large chemical
industries of China, India and Brazil is only considered if those countries export that chemical in HPV
quantities to an OECD country.

*7 OECDOHPVALFEMEYAMTHIS I T DD, ££/1000hEL 14 OECDIN CTAE £72/Z0ECDIZH#
ASHTCOBLEDE THD, TE, AR, 7T TONHHOECDOEICHPY EDLFWE ST SN TG4
EFNOOEDOKBFMALF LTI I o THEESNIALFHEDOHEFL TVD,

8 CAS Online Chemical Catalogs File (CHEMCATS) [18] contains data on over 19,000,000
commercially available chemicals and their worldwide suppliers. However, this catalogue is not free.
%8 CAS Online Chemical Catalogs File (CHEMCATS CAS AvZ A A5m2) [181Ti, 1900 F &8 2 51
IREAV QOB E LR ARG T O 7 —F DS TS, LinUEE TR,

9 Data on over 6,000 drugs is given in DrugBank [17].

*9 DrugBank [17]iZiZ, 6000 LA EDEEE DT —F B3RS TND,

10 WHO Recommended Classification of Pesticides and Guidelines to Hazard 2009 provides data on
widely used pesticides [http:www.int/ipcs/publications/pesticides_hazard/en/]

%10 WHO Recommended Classification of Pesticides and Guidelines to Hazard 2009 {Z1%, JA<HILTNDE
HEOT —FZHPULHSN TN D,

11 Lists of explosives are found in national export control documents (e.g., A Guide to Canada’s Export
Controls[http://www.international.gc.ca/controls-controles/assets/pdfs/documents/expoertcontrols2007-en
.pdf] and in national regulations (e.g., Commerce in Explosives, List of Explosive Materials 2011R-18T,
United States Department of Justice,
[http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-26963.pdf}])

%11 BEHOVANI ., FEOHEEHE LE (H: A Guide to Canada’s Export Controls
[http://www.international.gc.ca/controls—controles/assets/pdfs/documents/expoertcontrols2007-en.pdf] <°[E
PN3RHE] (B]: Commerce in Explosives, List of Explosive Materials 2011R-18T, United StatesDepartment of
Justice, [http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011~-26963.pdf) ZHBEEN T3,

12 Purchase restrictions are governed by national policy.

*12 BEABIRIE, FEOBRICIVEEIIL NS (=BARIRITEEZ LICR]fISh T D),

13CWAs would be scored as 1. The exception is sulphur mustard (CAS RN 505-60-2) which would be
scored as 2. ‘

* 13 ALFEERBOAATIILET D, BISHIFRE < AZ —F (CAS FHE S 505-60-2) TAa7 2L %,
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Step 5: Score toxicity according to Table 1.

AT 75 FUCHEW AL TS

Table 1: Severity of hazard criteria and scoring of chemicals

Inhalational toxicity | Flammability Reactivity
AFEGL-3or
PACS | Tovicity | NFPA flammabiliy | NFPA NEPA
gms} for score | criteria* . seore NFPA reactivity criteria® score
exposurs
Flanunzble ga or eryoganic Materials with instantaneous
material R =
Liquid with flask point (FP) %“fme;‘i’i‘m’f 2)10521320‘0
=1 4 be%e?: 228°C md bc;%i&g 4 zensitive ti!;cahzed' ze ‘tlzexm?al or 4
point (BE} below 37°C mechasical shock at normal
Mdaterials that spontansoushy tampersture and pressure
ignite when exposed to atr
L B} Materizls with TP5 3t or above
{‘;‘fs‘“ﬁ “?BEI? below 100 WimL and balow 1000
=1, <10 3 |228CandBPatorshove 3 | Wiml @ 250°C; sensitive fo 3
T o 37.87C; or FP at or zbove = > ]
22.8°C and below 37.8°C mijma;ﬁﬁi hell
L. - X . Materials with IPD) af or above 10
=10, =100 3 13‘?;‘% “;fgiﬁ;;ﬁ? 2 }}s;gmul.c and below 100 WimL @ 2
L. . . Materials with IPD at or above
=100, <1000 1 | Liguids, solids, semi-salids 1 | 0.01 W/l 2nd below 10 Wial 1
with FP bave 934 °C @250°C
=100 0 |Ifassiened 0 by NFPA 0| e i o below 0.01 0
* sge MEPA 704 for complate listing of miteri;[’?.l}
#1 EESHEONF—F REEER OELEDEELSE
G A BT Bl FEAT
GO RAMBERIime'm3) |#iE | . . MFPA| T, NFPA
AEGL-3 Ff=14 PAG-3 [Ro7 [NFPA FIMERE a7 |[NFPA EREER 237
RO APRIEREORHE 250°COME A B E (IPD) A
Bk EARSCREENIOBRS 1000w/ mlERIEThE D
=1 4 |MATCRBOEE \ 4 |hE ‘ 4
ERICREhLLERR LT LD BERETHROREE- ST
g __ EHRI-LUEET S ;
Sk EH 2 ECERBIORSE 250°CMIPDAT00W/ mLELET
w1 =10 5 |PRTACUEOES g [1000W/mLsEE 5
= 3k EA 228 CRLERMDRA  |BE-BETTENETS
HITECEEOESE SRR - YRR
~10. <100 5 [SIARITACHETRACHES| , [|250°COPDAT0N mELET 2
=100, Z1000 ; |FIRRE e ACL EDES. F] | [250COPDA00TWmELET |
- tE, HME 108/ mLEE
>1000 o [WEPATORRUSTERATIY | o soccaposom/miks | 0

* ZEDEEUYAFZELTIINFRA 704121 1 &8
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Step 6: Calculate the Severity of Hazard according to equation 2. The maximum hazard
posed by a chemical is based on the highest score it received in any of the three hazard
categories (inhalational toxicity, flammability and reactivity).
Severity of hazard = (maximum hazard posed by the chemical) (eqn 2)

Determine the severity of hazard class according to Table 2.
2T w76 K210 T —F (EBRE FME) OEREZFET L, LFWEICEI-oTEERD
ENHNAYT—FR (fEfRFENE) DR KREILZ, 3OO —FITIV— (B AN, 78R, /&
M) DIHLNT N TELNDRL EWATTIZEEDL,

NP =R (EREEME) OERE = (EFEWEICL-oTHIERISNINT—FORKIE)
K2 T, NP —FITADERMEZ LT 5,

Table 2: Severity of Hazard Classes and Scoring

Severity of Hazard Class Extreme | Major | Significant | Moderate | Minor
Severity of Hazard Scoring

(highest score received in any of the 3 hazard 4 3 4 1 0
categories (flammability, toxicity, -

reactivity) )

K2 NY—F(BIREEH) OERMEDOEREERIT 7 (REIL)

BE 237 BE hIEE BE

Extreme Major Significant | Moderate Minor

NF—FDEXED R

NF—RFDEXRMEOARK
(RAEE. AT, RIGTED 3 DD/ 4 3 2 1 0
F—FREDL—BSLRHELD)

Step 7. Vapour pressure is used as an indicator of ease of release. Use the vapour
pressure datai4 obtained in Step 2, to obtain the ease of release score according to Table
3.

ATy 7 T EKEZ BHESNPTEDHEELL TEDbNS, A7Tv7 2 THONEAREDT
—ZEfEV, R3IUE-> THRESNST SO R EBEZH/D, *

Table 3: Vapour pressure scoring

Vapour pressure (kPa @ 20°C) Vapour pressure (mm Hg @ 20°C) Score
gas or pressurized liquid gas or pressunzed liquid 6
liquid, vp>>50 liquid. vp>376 3
liquid, vp>10, <50 liquid, vp=75.2, <376 4
ligmid/solid, vp>=1, <10 liquid/solid, vp=7.52, <752 3
liquid/solid, vp=0.1, <1 liquid/solid, vp=0.752, <7.52 2
liquid/solid, vp <0.1 liquid/solid. vp <0.752 1
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#S FREOSH

EEIERPa 2000 HERE (mmHg 20°C) =14
FELLALEREE SfE-EREE &
Wik, EREZ50 EE EERE =z 5
Bk, EFEZ 10, <50 Wik, EEEZTRL <37 4
B, BRE2T, <0 Tk, ZFE=T52 <752 3
wiE B EREZ0L < /R, EERE ST <782 2
i, FERE<0 RS, ERE 0752 1

14 If vapour pressure data is not found in step 2, a default values of 1 can be assigned to solids and liquids,
unless other information indicates that the liquid has a noticeable vapour pressure (e.g., odour) when 2
can be assigned.

%14 ATy T2 TRKEDT —F B binbifinolcfa . B -HISIIBUEMED 1 #F0ETD, 72720, it
DIER T, RRBHLRE | ENBERAREZL DIENRINOGHEIT 2 2EIV L TS,

Step 8: Score availability according to Table 4.
ATy T8 RAUMSTAFOLRT SO REE DT D,

Table 4: Criteria for determining the availability of chemicals and scoring

Availability

Availability criferia
‘ score

High Production Volume chemical, few purchase restrictions, widely nsed & transported,
minipmum secueity {HPV)

Commercially Available, No (of) few purchase restrictions, wide vse, mininmm secordy
{CAN)

Commercially Available. major purchase Restrictions, limited use, tight security {CAR)
not commercially available, Chemical Syathesis easy, available, precursors, standard
equipment (C5)

nof conunercially available, Chenrcal Synthesis Difficult (eomplex nmitistep), special 1
equipment {C sy

L]

bad | dw

(B

F4 LEMHAOAFOLLTEOHREE O

A : AEOLBT
AFOLETEORE EDEH

BEERCEONE. BARELS DL EERASRBESA TS, RIEROER WPV §
RS TS, BABRSILTGhTh), BRIREA TS, BERCELRE (CAN) 4

AREEATING, BARRY S BESOTHA. BEGES (CAR) 3

ﬁ%%fa VIl ERERAES . IRESESAHRESA TS, BENGRETER 3

A

f{‘ﬁﬁéﬁi’ht DR EEERABLNERT S TENLE) . aRICRRERESRE 1
csD

Step 9: Determine the probability of exposure class using equation 3 and Table 5
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