Probability of exposure = (availability) X (ease of release) (eqn 3)
ATy 79: RBERSEMH T, RBEOERMEDI TR (BME, 58 2ik0D,
IRZEDERME (FER) =(AFOLRLTI) X (FHHsTs) 3)

Table 5: Probability of Exposure Classes and Scoring

Probability of Exposure Class | Frequent | Likely | Occasional | Seldom | TUnlikely

Probability of Exposure Score 30-25 24-19 18-13 127 6-1
=5 BEOERMOERRELRITIVI (AL
B LIFLIERE BaRE Ho=IZHLY BIYESITEN
BEOE AR * .
Frequent Likely Occasional Seldom Unlikely
BREOERMEO AR 30-25 24-19 18-13 12-7 6-1

BE  EHRETDH. LIXLIERET S, RaRETD, BIVEZIH TRV, ETEIVD XRW)

Step 10: Determination of risk

Determine the risk from the risk matrix given in Figure 2.
27w 710 VAT DH|E
B2DYR7 < )7 ZIPB) A7 ZHTET D,

Figure 2: Risk Matrix

Probability of Exposure
Severity of -
Hazard Unlikely
(6-1)
MODERATE

Major (3)
Significant (2)

K2 YRITRIOR

Fp BT DERMEPE)
INTT—
HHF LIFLIEHE R A Hof=ZhEy EIYESTHN
(BREE) D o ¢
Frequent Likely Occasional Seldom Unlikely
E KT (SH)
(30-25) (24-19) (18-13) (12-7) (6-1)
1BE Extreme (4)
ZEZ Major (3)

883 Significant (2)

HFEE Moderate (1)

B2 Minor (0)
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An example is given in Table 6.

(EBRZIATH EEAT IR T10) Bl T —T v 6 1T T,

Table 6: Example showing determination of risk for chemicals released into the
atmosphere

LI E BRE A ~RHENTZE DYAR T EDHF]

Table 6: Example showing determination of risk for chemicals released into the atmosphere
w'.'!?.,"ﬁe"&’ia NFPA score Hazarg | PPysical ,,‘::T.. Vapor ) Availabiity | Probability Pm:::'n .
Chemical CAS RN | (55 min) (mg/m®)® g | state (pa@ | Pressure | Avaitabiity | I | of exposyre | Y2 | RISK
20°¢) e score score it
Value | Score | Flammability | Re:
Chiorne TTE2505 8 2 0 00x SIG 235 L] HPV 5 30 FRE
Methyl isocyanate 824330 047 4 3 2% EXT biquid 5 HPY 5 25 FRE
Prosgene 75445 21| 3 0 1 NAJ s B HPY ) FRE
Adcarb 118023 02e 4 EXT schd 000001 @25 1 CAN 4 4 UNL MOD
Sam 107448 03| 4 [ = Ea bauid 027 2 cso 1 2 UNL [
VX 5072260 oor| 4 [ 0 > EXT Liqud 0.00008 1 csD 1 1 UNL MOD
Metramdophos 10285026 ai] 3 3 VA Sobd 0000002 1 HPY 5
Parathion 282 2 3 1 4 VAJ Liqud 0000005 1 HEV 5 5
Sutfr mustard 505002 2.1 3 1 0 MAJ Liquid 00006 1 cs 2 2
Potassum cyanide 151208 40 2 0 0 SIG Sckd 1 HPY 3
Sodum carbonate 437198 780" 1 MO0 Solid 1 HPV 5 5
Wartara 31212 B R MOD Sold 0133 @108 1 CAN 4 4
Fluorne TTRMA4 20 2 ] 4 EXT Gas ] HPV 5 0
Tetraethyl lead 78002 e | 2 2 3 MAS Liquid 0027 1 HPY 5 5
Amemonium ntrate 6434522 440" 0 30¢ MAS Sokd 1 =PV 5 5
Sodum azoe 20628228 2| 2 o 3 MAJ Sokd 1 CAN + 4
Metrane 74828 1000 © 4 0 Ed Gas ¢ HPY 5 2
Fycrogen cyande 74908 17 4 2 Es Lqud 28 5 HPY 5 25
Ethylane oxide 75218 30| 1 4 3 ExT Gas 2 HPY 5 3
Carbon monoxde 830080 320 1 4 L] EXT Gas e HPV 5 30
Phosphine 7803512 51| 3 4 2 X1 Gas [ CAN 4 4
Hycrogen suphice 7733084 e 4 0 =T Gas O =PV 5 30
Asoe T7eMa21 s] 3 4 2 =1 Gas D CAN s 24
Methandl 7581 uo| o 2 0 MAJ Liqud 123 4 =PV 5 2
Acrylonirie 107131 7] 1 3 2 MAJ Liqud 1 4 =PV 3 2
Ammona 884417 760 1 3 0 MOD Gas L] HPY 5 30
iron pentacarbonyl 13482406 14 3 3 1 MAJ Liquid 47.@25 3 HPV 15
Chioropicnn 7808 24 3 L) 3 VA Liquid 2r 3 CAN 4 12
Carbon tetrachionde 58235 EX1D [) 0 MIN Liqud 122 4 HPY 2
Chioroform 7683 16000 0 0 o MIN Liquid 212 4 HPV 3 20 UK Low
Sevenity of Hazard 15 etermined from squation 2 and Tables 3 &4; Probability of Exposure from equation 3 and Tables 5, 6 &7, Ruzk from Figure |, "PAC-3 valus; ** @20°C unlezs indicated otberwize, W = water; Ox = oxidizer; EXT =

extreme; MAT = major: : MOD = moderate; SIG = significant, MIN = minor; FRE = &equent; LIK = likely; OCC = occazional: SEL = seldom; UNL = unlikely; HIG = high; V Low = very low: CAN = commercially available no restrictions;
CS = chemical synthesis; CSD = difficult chemscal synthesiz; # see Table 3; % fom squ 2; #% zee Table 4; " zee Table 5; ™ zee Table 6; ** from eqn 3; **** see Table 7, = zee Fig 1; ialic = chemical warfare agents
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EH6

Guide to using the CEWG chemical risk screening tool
CEWG LM E DIVAI AT ) == 7 — VNV DER 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).

DY —E MAIZE DT —R (Gl A EM) 2N T 572012, BRI EITERBIC
SN A REMED S DL FEWE OVAZHEIZRAWBND, ZOY— VXA EDOHLV AT
TAA DT DIZBREES I, £ TOFERANT—N (ERA FME: 7R, B, RIS &%
EL TS,

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 TRLIZ(LFEWEO) FIX, HATCRHELT-b O TR IWAHED@mWS D TH S, EU D
EAVES D CEDONALFWELBEDY AN 7 AV DUAZEHEE (RMP) 7'1nr 7
2 (Sec.68.130) TEDOIIALFEWE LBIEDYAN2], KREE L% 2R EE OYAN3NZZET
NI AL E 2 E A TND,

The principal data sources required to use the tool are:

DY VEEI DB T — &Y —A(FRF) FLL T DEBVTH S,
- International Chemical Safety Cards (ICSC) [4]

- B bEmE et — K (ICSC) [4]

+ Hazardous Substances Data Bank (HSDB) [5]

- fEE T — 4 N7 (HSDB) [5]

+ Cameo Chemicals [6]

+ CAMEO Chemicals 77— # ~<X— 2[6]

- Acute Exposure Guideline Levels (AEGLs) [7]

- BMERBEHA FTA 1L (AEGLs) [7]

« Protective Action Criteria (PAC) [8]

- (RFEITENALYE (PAC) [8]

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

- R IBRHME (OECD) 2007 #&4£EE (HPY) {b¥mE—%I(9)]
+ Chemical Weapons Convention Schedules [10]
ALFREBEIE R R Y 2 — 1 [10]

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

- KEENFERLEAMEFTINIOSH) ARFEWER 7 v M4 F(PGHOC) [11]
- 2008 Emergency Response Guidebook [12]
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- 2008 FRBKREA A N7 v 7 [12]

- WISER [13]

- VA ¥—13]

- International Uniform Chemical Information Database (IUCLID) [14]

- BB FEERT — F ~—AIUCLID) [14]

+ NIOSH Emergency Response Safety and Health Database (ERSHD) [15]
- KEENFBZ2EEEFTINIOSH) Baxth £4 - g7 — % ~— 2 (ERSHD)
[15]

+ Royal Society of Chemistry Chemspider (Chemspider) [16]

- EEF 7 {bF% Chemspider(Chemspider)[16]

+ DrugBank [17]

+ DrugBank([17]

All data sources are freely available on the Internet at the URLs given in the references.
ETCOT —&Y—AFHRFR) 1L, B CMOBITEHL T VD URL T, A& —Ryh ETEE
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—D(bFME ThoTh, BEOLHEL > TNAZERDHD, il ZiL, A¥./—/v (methanol)
L AF AT 3= IVE ) =)L KR EBEORZER DR HD, — 7. ETOLFEWHEIT
EH O R ILE ORI T ThD CAS BERES (CAS RN) ZFD [18], JA<HE kST
HALFWE ThiUX, AHTOEEZE S (UN ID) b (CASITM R O Ko T2, [12] CAS BERE 5
X, ATy T CTIEMBEEREICRE T 500, (A7) —=0 7Y — Ve 5) BEE
WL THEHEND (A7) == 7Y — LV DFAT 7 UM B 2 FEE T 51218, CAS BékdE
FEAND),

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

ZOHARE, VAZT BERAMDTDIT, —RENTHEDN T4 TR CRAISIIZAL W E O
A, FIREDPESIBEONLZEERRIZ, ERSNIZb 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.
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* 1 ALFWEORIE, /., R, BEEE, FEEHBAOREIZBET2REDOKRLL CUARMERSAL TV
ELFIAEIT CAS BHEESFEEESITMZ, LFPEOT AL a%E, LEYECRash TV %
E7 —#2—F(MSDS) oBEE T 27 —FEBONLZEN DD, FAEIL, BEEHIRA O EWE DR E
RITEBITOT —F 2B L TO D RIREEDHD,

A schematic showing the steps is given in Figure 1.
AT T RN L2 b OZF K LIRS,
Figure 1: Schematic showing determination of risk

STEP |
Find CAS RN for chemical

STEP 3

Find data on toxicity

STEP 9
Determine probability of exposure class

STEP 10
Determine RISK :

K1 VAZOBFENERAHT DK

T—ANEHE ATFYT1 EEMEDCASEHESEHRTS
ATvF2 NFPA d]#tE - RIGHERD7 . MHEEEREDT—42%HRET S
ATvI3 BEMT—HEHRTS
ATvT4 AFLOTESOT—LEHERTS

B RATv75 SHRATEHETS
RATYT6 NYF—FDEXEDEEEZHETS
ATYT7 BMESNOTEOREEHETS
ATYT8 AFLOTEOAFEHTETS
ATvT9 BREOERMOEREHTETS
ATYF10 YRIZEHIET S

«— Assessment ——< Data collection >
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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
identifiers2. 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 CASBEE FEITEL T EIULFHELFET D, £7T 1D, RIEELMOW
OO FaED . HHRTHRETDIEN TEHICSCHIEFI M52, %)L ICSCSFII i TE
RWMEFEWE O34 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]<°A & — R MEZR 3%~ T, CASBREE 5215
ZDAT T THRLIZCASBREGKE 5Z, VAT T BAA ML TEM T 5,

2 There are several URLSs 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/ipcs/icstart.html] allows searching by UN Number and has
multilingual options.

%2 ICSC IZEv 2537 URL 23ELET S : The INCHEM entry [http:www.inchem.org] i, ICSC IZ7 7 EAT
X477 T72< . The International Program for Chemical Safety database (2L FEWE B4 AOIFRIZT 7
BATHILATED, The NIOSH entry [http://www.cde.gov/niosh/ipes/icstart.html]id, UN & B CHRE 52
LATE, ZEBIIHIGEL TS,

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

%3 The Merck Index [19]bFIATEDM, A2 F—Fvb ETIIHELLRD,

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

AT w7 2:1CSC [4], HSDB [5], Cameo [6], ERSHD [15], AEGL Technical Support
Documentation [7] RAT v 1 TESTMOFRIENS ., Mt BEE, FURM*, RUSHE*®
2B 5 NFPA 0% 7 DOF —4% AFT 5,

41f 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 REESZB K HE (NFPA) O FAMEA=T BRI TERWE AT, R1DOVT ASITTRRO L EITTE
REFKBDENPLEHE T DL TED, ICSC THBMIZ DI TODILFEWHEIT, ZOFHEEITINET
HD,

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 REESIBI AR S (NFPA) OFUSHEAZT BRI TE Y ICSC TRISHER BV EDESLTWAILED
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BT, BEEED 2 Z2E0 Y THZENTES,

Step 3: Use the 60 minute AEGL-3 value as a measure of inhalational toxicity [7]. The
value in mg/ms 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 TEELs [8] as the toxicity estimates.

AT o7 3 MABIEDHEELLT, 60 43 AEGL-3 OEZEEMAT (7], meg/m® OfEIL, &1k
FWE 2845 Technical Support Document TH-ZHILTW\5, H L, AEGL OENF|H T/
WEEIE, BEORMLYEL T, AEGLs X BRICEFE A N7 > (ERPGs), HERR
RFEIRE (TEELs) {Z#-3< Protective Action Criteria (PAC) Rev 27 ™ Table 4 (2% 60 45
PAC-3 DfE[8IZEA T 5, *°

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-3X° PAC-3 D3R TE72\V 08 O EH CEENHH LMD DD FEME L, AEGL-3 R PAC-3
IZERHOHLELLFWE LI T 2N AR THD (B BIEITMOBIKLILE TED), BT —F D8N
B E LT, HSDB [12], ERSHD [15], INCHEM - International Program on Chemical Safety, Poisons
Information Monographs [20], I[UCLID [14], WISER [13]03%5, XL LT, BHOBREEE THH2EFEVHTHT
LB TED,

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 g. Drugs o, some pesticides 10 and
explosives 11, although commercially available, may be subject to purchase
restrictions12. 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.

AT T4 ACEWEDAF LT SEHWT$ 5, £7°, the OECD 2007 List of High Production
Volume (HPV) Chemicals [9] *" DUANZHBNEINEHER T D, L, FOILFEWE D HPV C
TR, CAS BEREF A>T F—RyNTHRERELZY, 467078 IZfVWEhE 72 T,
MRS TVDDEINERER T 5, EHE I L—ERO BRI IBRY 1L, RSN TS
DTH>Th, BAFIR*? DR ELIR>TODFREMDH D, {LF g (CWAS) I3bF LA EE
1F45%9 Schedule 1 [10NIREN TS, CWASIZ AR T 2D NEEET, $1iT kg BALRLZ LU



LOEPLERGET, SR EM MRS B o TR AU 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 OECDOHPVILZEMEYAMIBIEESN TODDIE, 4/ 1000 Ll LZOECDN TAE £/ IZOECDIZH#
ASNTOBHILEYE ThHD, HE, AR 7TVANE0ECDOEICHPVEDLEH E R BHSN TODEE,
ZNHDOEOKBBAL T TH I > TEESNIALEMEDHEEL TD,

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 A Z A h4us) [1811Zi%, 1900 B2 5
RS COBILEE LR BRI T —F BINHS TS, LM LEE TITRY,

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

*9 DrugBank [171iTi%, 6000 Ml EDEFKFE DT —FBINHI N 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 (21X, LT \5 8
DT —FPIRHE TS,

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])

k11 BEYWOVAMNI,. EEOEWMEE B X E (Hl: A Gude to Canada’s Export Controls
[http://www.international.gc.ca/controls—controles/assets/pdfs/documents/expoertcontrols2007-en.pdf] =°
PNERE] (Fl: 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) (ZBHEZIN TV,

12 Purchase restrictions are governed by national policy.

k12 BEAFKIRG, SEOBERICEVEHIN TS (AR EE S SICRIZNTND),

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

*13 ALFRBOAATITLET D, BISMIHIE ~AF —F (CAS EHE S 505-60-2) TRAT2L7 %,
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Step 5: Score toxicity according to Table 1.
ATy 75 RUMEVREULTD

Table 1: Severity of hazard criteria and scoring of chemicals

Inhalational toxicity | Flammability Reactivity
AEGI-3or
PAC3 Toxicity | NFPA flammability NEPA NFPA
{mg/m®} for R R e o7 | NFPA reactivity criteria® o
60 min score criteria score score
exposure
Flammable gas or cryogenic i e
material Materizls w;f& gln;gjmafnle&?g
.. s . powear iy O
= it {E?} below 37°C £ sensitive to localized thermal or
IP;: * ﬁmw tzn - mechanteal shock at normal
aterials spontaneous! BEs
ignite when exposed to air femperafure zad prezsure
L. N Materials with TPD a¢ or above
Tiauds mts PP below | 100 WinL and below 1000
-1, <10 3 | 3750 e FP ot o cbonn 3| WimL @ 250 °C; sansitive to 3
P i thermal or machanical shock at
REC andbelow 378°C elevated temperature and pressurs
.. - Matertzls with IPD at or abowve 10
=10, =108 2 i‘;"‘fs“f% ‘f;f;ﬁﬁ‘g;iﬁ? 2 | Wiml and below 100 WinL @ 2
o . 250 5C
.. . _— Materials with IPD at or above
- - Liguids, solids, semi-selids ;
=100, =1600 1 with FE sbove 934 °C 1 g}éﬁlgzgl. zad below 10 W/mL 1
1000 0 | 1 assigmed 0 by NFPA 0 ;"jﬁ‘%ﬁ T P below 0.01 o
* zae NFPA 704 for complate listing of crteriz [21]
F1 EEBREONTF-F RESEY OEXEDEELSE
e AT B it
G0 EMBRIme/m3) (BT | . . NFPA it NEPA
AEGL-3 Ef-I PAC-3 |xa7 |NFPA TIMeEaE Aoy [NFPA REHEER Z3F
BIREOH A OB ERDSH 250°C MR @ E IPD) 4
ii:&?g}%%“%%ﬁﬁ\?ﬁﬁ &@m@ﬁ;m%&ﬁta}
=1 4 AT CERDE 4 |¥! 4
%ﬁ#:&ﬂ%ézﬁﬁ%&?‘%& %%‘gfgggf%ﬁﬁﬂ -$n i
gi 5‘{ ,@ﬁ@?.ﬁ“ﬂ%ﬁﬁ‘?ﬁﬁé 250“¢U:11PBE§{1 oW miiEl BT
1, £10 5 |7 sg.mu_ta:siiﬂ; " 3 m?q:wfmi_ié;‘;ﬁ . 3
Bl A s Cll b ORE SR EETCRENETE
AITATCRBOER S REE-DEER LR
=10, 2100 5 |BLKSITBCLLETILCRAE| , |250°COIPDA 0N/ mELET 5
= i 1cay%fmﬁ§ﬂ -
i 2SS MIPDAOIW/ mEL BT
; = -
=100, 1000 1 i 10 mLEE 1
21000 E] 0 |Z50°COIPDAOOTW / mLR S ]
* BEDOE AU AL TIINFPA T04[2118HE
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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.
AT v 76 K20 > TP = (fERA EM) OBRMEEZHE T2, MEVHEICE->THEED
ENAHINT—FR (EREEN) ORKMEIZ. 3OO TF—RHFa)— (| AFM., FHRE. KIS
M) DOIBLNT NN TELNDRbEWAITIZE DL,

NY—R (fEREEE OERE = (LEWEIZL->TEIFRISNINT —FOHRK(E)
2> T NP —RITADERMEZHW 2,

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

. b L - 3 2 1 0
categories (flammability, toxicity,
reactivity) )

®2 N\Y—F(BIREEE) OEXMEOEEERIT 7 (REIL)

BE 237 W= hiEE BE

NF—FOEXREDERRE . _ '
Extreme Major Significant | Moderate Minor

NF—FDEXED R
(RAEHE. TS, RISHED 3 DD/ 4 3 2 1 0
H—RREDIE—FBSVREELD)

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.

AT 7T FEKEL, ESNROTSOERELL TEDILD, ATy 2 THRLNIZAREDT
—HZEE, R3IWE> TSNP T SO R EEHD, *1

Table 3: Vapour pressure scoring

Vapour pressure (kPa @ 20°C) Vapour pressure (mm Hg @ 20°C) Score
gas or pressurized liquid gas or pressurized licuid 6
liquid, vp=50 liguid, vp=376 5
liquid, vp=10, <50 liquid. vp=75.2, <376 4
liquid/solid, vp=1, <10 liquid/solid, vp=>7.52, <752 3
liquid/solid, vp=0.1. <1 ligquid/solid, vp=0.752, <7.52 2
liquid/selid, vp <0.1 liquid/solid. vp <0.752 1
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5 BREDSH

EEE wPa 20°C) FEEHE (mmHg 20°C) st
sELLALERER SRS 6
ik, BEEZ50 WiE, EREZTE 5
ik, ZREZ10, <50 Wik, #BEEZT52 <378 4
i, EEEZL <10 Wk EREZTS2 <752 3
EEEE EREs, < Wik, BERE 2075, <752 2
M, ERE <0 HmiE/ Gk, BEE <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 AT VT2 TERKEDT —FBbhbliaolg ., Bk -REICIIBEEED 1 28VE TS, 72720, il
DEFHT, RRBIHD0E | MEPEEREGILEZL DIEWRENLGEIE 2 2EIVY T,

Step 8: Score availability according to Table 4.
AT w78 RAUNESTAFDOLRTED [ EZ DT 5,

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

Availability criteria Availabiliey
High Production Volume chenical, few purchase restrictions, widely used & transported, 5
minimmim security (HPV)

Commercially Available. No (or) few purchaze restrictions. wide use, mininmm sectrity 4
(CAN)

Commercially Available, major purchase Restrictions, limited use, tight secunty (CAR) 3
not commercially available, Chemical Syathesis easy, available, precursors, standasd -
equipment {C5) -
not conunercially available, Chenxical Sonthesis Difficult (complex omiltistep), special 1
equipment {CSD)

F4 LEPHOAFOLCTEOEGESLGH

AFDLETEORE At

BEERLEHE. BAREIS L., EERERGEShTOD, RIEROER (HAV) 5

#EEhTLA, BABHS NI Gh Ty, EEESATVS, REBOBE(CAN; 4

HESA TS, BAENY S, BEHTHA. BEGERCAR) 3

BESHTLGL. EEERATE. IREARAGRSA TS, REOERRTER |
=]

BEERTLGL. EEERAMLL SRS TRIDE) . SRHREERI G ,,
L !

Step 9: Determine the probability of exposure class using equation 3 and Table 5
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Probability of exposure = (availability) X (ease of release) (eqn 3)
AT w79 ABERSZM o> T BBEOERMEDITR (B, 78) 2RD 2,
IR DB () =(AFOLRTI) X (HiHsheds) (3)

Table 5: Probability of Exposure Classes and Scoring

Probability of Exposure Class | Frequent | Likely | Occasional | Seldom | TUnlikely
Probability of Exposure Score 30-25 2419 18-13 12.7 6-1

#®5 BEOEAMOREER7ILT(REIL)

R LIFLIERE HaR4E Hof=2iLy  BIYESITEWN
BREOERMEDRE

Frequent Likely Occasional Seldom Unlikely
BEOEREORY 30-25 24-19 18-13 12-7 6-1

(B%E  BRETD. LEULEIRETD, BARETD, BZVEIIZRWN, ETEID 2720

Step 10: Determination of risk

Determine the risk from the risk matrix given in Figure 2.
AT w7 10:YAZ DH|E
K2DVRT <R 7 AN A7 % ET D,

Figure 2: Risk Matrix

Probability of Exposure
Severity of - - -
Hazard Frequent Likely Occasional Seldom Unlikely
(30-25) (24-19) (18-13) (12-7) (6-1)
Extreme (4) MODERATE
Major (3) MODERATE
Significant (2) MODERATE
Moderate (1) | MODERATE
Minor (0) MODERATE

B2 JROFIHVA

g BEDERMEPE)
INTT—
BESE LIFLIESEAE BrRRE Hot=IZ770Y EEIYZIITHEN

(RIREEN O ¢ ‘

Frequent Likely Occasional Seldom Unlikely

BRI (SH)

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

BE Extreme (4) : G : 5 ==1

=% Major (3)
§EZ Significant (2)
hFEE Moderate (1)

EE Minor (0)
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An example is given in Table 6.

(EBRICUARZHEZRATIRoT) Bl T —7 /v 6 1T

Table 6: Example showing determination of risk for chemicals released into the
atmosphere

{EEME BRI ~HHENIHZEDVAZHEDH

Table 6: Example showing determination of risk for chemicals released into the atmospher
Inhalational N Vapor . il
—— casq | towicity AEGLS NEPA score Hazagg | PhYsie! oreseure | VaPor Avaitapity | Avaitavity | Frobabiiy P"’;’ . o
(60 min) (mg/m*)* class™ | stafe (kPa@ | Pressure | Availability | T ooq SXPOTYT® | xposure | RISK
(20°c) 20%C) ™ score score class™
Value | Score | Flammability | Reactivi
Chiorine 775208 8| 2 o 00x SIG s 8 =PV 5 Y FRE
Methyl isocyanate 624239 047 4 3 = EXT iquid Ll s HPV 5 5 FRE
Phosgene 5445 31 B 0 MAJ gas [ HPY 5 30 FRE
Algicarts 112083 0] 4 Exd sobid 0.00001 @25 1 CAN 4 + UNL MOD
Sarn 107448 0.13 4 1 EXT quid 0.7 2 CSD 1 UNL MOD
VX 50722690 oot | 1 Eg Liqud 0.00009 1 csb 1 1 UNL 40D
Metramoopnos 10265326 51| 3 MAJ Soid 0.000002 1 HPY 5 s UNL
Paratvon 4382 2| 3 1 MAJ Liqud 0,000005 1 =PV B 5 UNL
Sutfur musterd 505602 21 3 1 MAJ Liquid 0.009¢ 1 cs 2 2 UNL
Potassum cyande 151208 w| 2 o ES Sobd 1 = 5 UNL
Sodum carbonate 457188 780° 1 MOD Solid 1 HPV 5 UNL
Wartarin 81812 358 1 MOD Sokd 0133 @108 1 CAN 4 4 UNL
Fluonne 7752414 20| 2 [] Es Gas 0 HPY 5 £ FRE
Tetraethyl lead 78002 s24'| 2 2 MAS Liquid 0027 1 HPY 5 5 UNL
Ammonium ntrate 2434522 4407 1 a 3 NAJ Solid 1 HPV 5 3 UNL
‘Sodum azcs 20628228 2| 2 o MAJ Solid 1 CAN 4 4 UNL
Metrane 74328 100 © 4 Eai Gas D =Y 5 30 FRE
Hydrogen cyaride 74208 7] 2 + B Lique 28 5 =PV 5 25 FRE
Ethyane oxide 75218 30| 1 4 EXT Gas s =PV 2 FRE
Carbon moncude 230050 2| 4+ Eld Gas 0 HPY 5 30 FRE
Prosphine 7803512 51| 3 4 Xt Gas [ CAN 4 2 LK
Hycrogen suiphce 7783084 1 4 Esl Gas s HRY El FRE
Arsine. 7724421 18 3 4 EXT Gas 8 CAN 4 24 LK
Metranol 47561 400 0 3 NAJ Lqud 123 4 HPY 20 LUK
Acrylonitrie 107131 217 1 3 NAJ Liqud 11 4 HPV 20 LK
Ammonia Te84417 760 1 1 MOD Gas L) HPV 5 30 FRE
iron pentacarbonyl 13443408 14 3 3 MAJ Liqud 47 @25 3 HPV 5 15 occ
Chloropienn 76082 34| 2 0 MAJ Liqud 27 3 CAN 5 12 sEL
Carbon tetrachionde 56235 3270 a Q MIN Liqud 122 4 HPV 3 20 LK
Chioroform 87083 16000 | 0 0 MIN Liqud 212 [ =PV 5 2 3 Low
Severity of Hazard iz dstermined from equation 2 and Tables 3 &3; Probability of Exposure from equation 3 and Tables 5, 6 &7; Ruzk from Figure I, *PAC-3 value; ** @20 C unless mdicated otserwize, W = water; Ox = oxidizer; EXT =

extreme; MAJ = major; ; MOD = moderate; SIG = significant: MIN = minor; FRE = frequest; LIK = likely; OCC = occazional; SEL = seldom: UNL = unlikely: HIG = high; V Low = very low: CAN = commercially available no restrictions;
CS = chemical synthesiz; CSD = dafficult chemical synthesis; # see Table 3; = Som eqn 2; #%% sae Table 4; * see Table 5; ** zae Table 6; ~** from eqn 3; *** zee Table 7 + see Fig 1; alic = chemical warfare agent:
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