Weapons Convention (CWC), in effect since 1997, prohibits the use of chemical warfare
agents, restricts the quantity that signatories may hold for research purposes and
requires signatories to destroy existing stockpiles [12].

TESREE BEEREOSIE TEEMICHELNL—F | (LEWEITRESCT BUANMIIY, RAE
ZUZRBW TSI TE I, F— kR KRE S ALEWE, FrEER, SRSV i~ AZ—F
FOLOOMEAL, JEF 91,198 A, AEE 1,205,655 ADFREAR-7[10], 55—k ik FRAHELL
e, HRATHLEWIALEMD G R (T Vv FTURE)RVAI (VX L) & T, #7
T AL ZERI DB R NEA T, FiE~AZ—RIL 1980~88 EDAT - AT/ #FCHEASIL,
20,000 4 DEEHEZLTOL[11], 1997 ErbAHEZhER ST R EE L 4K (CWC:
Chemical Weapons Convention) i, {bZAIOE HEZZIEL N EHICKLU T, BFFEERITHRAE T
LEZHIRTDLEEBIZRTRE (RA | HE) T FEAIDOBEELZERUZ[12],

Deliberate chemical incidents occur when terrorists release a chemical in order to kill or
injure humans or animals, to destroy crops or to cause extreme economic or
environmental damage. Deliberate releases can occur at locations within the production,
use, storage, disposal or transportation cycle of the chemical but also at totally
unexpected locations. Terrorists have used reactive (explosive), flammable and toxic
chemicals in their attacks. Transportation systems, especially subways and commuter
rail lines, have been the principal targets as these afford easy access, have minimal
security and are used by large numbers of people with luggage, bags and packages
[13-15]. In 1994 Aum Shinrikyo became the first terrorist group to produce and use the
nerve agent sarin when it released sarin outdoors in the city of Matsumoto, killing 7
individuals and injuring 262. In March 1995 Aum again released sarin, this time in the
Tokyo subway, killing 12 individuals and causing 5,498 to seek medical attention [16].

T RUANS N DR, BAEMOBIE, BESCREICRLA BRI A—VE B2 DT L5 B/
LW E A T 58, BRREELEPEDD (= BERAREFEREFELIL, TrIAMNT
FDENCENORRE, B OER, BRFSLCEREICERRBEL 52570 ALEMEE K
HT228THD), BRBIZRMMIT, BIE, 8. I, BB, xl WL EWED A0
TR T, 2AEEL TORWIGE TEIS, 7l ANT, KISHEREL URREENH
D). ARESEL BERMEFYE AR CHEAL TET, 2@ BRIl FECmEN 5 B3,
T RANE ST, BARRROENE | FRIT A R0\ NS E R T2 Z< DO ANHBFIA T2
TEDD, ERERESIVTE[13-15], 1994 FicA Y AEEET, AT OB TV 2 hki
L7 ADFEEL 262 N\ORAEEZLIZLL, MEAIOY ) 28EUE A LR A OT ) ANMEH]
Lol 19954 3 A AV AIHIKOM T ETHUY U2 AL, 12 ADBETL 5,498 A E
FWEZ 2 L(16)

Chemicals that consumers can purchase for home use, such as acids and alkalis,

cleaners and pesticides are of concern. Hydrogen sulphide, which is produced by mixing
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readily available household chemicals [17], and phosphine, which is released by the
action of water on phosphide fumigants and rodenticides (e.g., aluminium phosphide,
zinc phosphide) [18,19], are widely used in suicides. The rodenticide, tetramethylene
disulphotetramine (TETS), has been implicated in several homicides [20]. The inclusion
of toxic chemicals as ingredients in food, beverages and consumer products continues to
cause deaths and serious injuries (e.g., contaminated cooking oil [21], diethylene glycol
in medications [5,22] and melamine in milk powder [23]).

B, TR AR BRI DI, HEENFERICEA TEMUEWE TSN HD, B
GIIAFTELFEEROICEMEZIRATHILIZIVRAETHHLAKRFECNT], VALEHDOE
R BA VAT A=y b VAGTEESRRE) ERED RIS THRAET HRAT 12[18,19],
BRIZIEFERAEN TS, ZEBAIOT M7 (TETS) 1, \EICEHGOZ AN FHICHERENT,
B, FEASICEREL TRASN AR EFWER, EEREEREELLOTZ
EBFNTODI20] (B B AHOBEY21], ERH~DTV=F L7 Va—L DR A[5,22], v
7 ~DAFIDIRA[23]),

Scoping the problem

As shown above, chemicals are produced, used, stored, disposed of and transported
widely and have the potential to harm the health of the public as a consequence of both
acute and chronic health effects. Therefore, it is essential that countries develop
emergency plans and prepare for chemical incidents at the local, regional, national and
international level. Prioritization of risk is essential if resources are to be used
efficiently. Hazards must be identified, risks prioritized and risk reduction strategies
developed. Having a well-developed plan for risk prioritization and risk reduction can
help adapt and focus preparedness efforts on chemicals of greatest concern for a given
jurisdiction and ultimately, reduce casualties and hasten recovery [5].

R DA —E 7 (FEFHDRGA 7

FNRLTZISI (b B TR B A B, PR3, kS TRh, SMELEMEXCS T
REEICREEL C, [RICERAEEFELL 2O T EBIERNRERIENHD, Tz, & EIZBEXIG
FHEEERLL T, il Hi, EH, EERORL XAV TIERBIHAOEN R AR THD, ER
ZADIERT DL, VAT OELNERAHT R UACRRIR) Th D, N —F (ElRA Ei) 25
L VAV ZBFENENL AT L, UAZ 2O 3 IS 2 S CRIT U bR, UAZ OESENRRLAT
EVATHIB D=6 D RSBARIN- (BFESN, Soh) SHE R HILE, 520N EF#E TR
HREREBREOHHFEW BN T DG L ERE N E R AR DT L7220 | B AEHITIT K
FHEWHL TEIERDDIE~LENRD[5]

Development of a screening tool
The CEWG developed the following screening tool to prioritize the risk posed by the

accidental or deliberate release of chemicals into the atmosphere. This tool is consistent
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with the following WHO statements that:

1. A release of a gas or aerosol into the atmosphere, resulting in an inhalational
exposure, is likely to cause the maximum number of casualties [5]

2. Chemical incidents can cause injury through four basic injury mechanisms (fire,
explosion, toxicity and the experience of traumatic events) [5]

APV == T — )V DA%

{BFARNT —F 77— (CEWG) ITBFEH T2 TB R KRR ~D(LF ) E Ot
L:M%é@%yxa@JIE@Z&HH%%:%X&Uw:‘/ﬁ“/ww%ﬁﬁ%’%bfzo TV =k, ISR
L7z WHO OFBIZHI-7=H D THD,

1. ]ERL= T L ORKHF ORI, FEREU TR ABELRD, S REHOHKEGEE
FVeREIE LN DD, [5]

2. ALK FIL 4 SOEARBREGERF (KK B3, 1B BRI FHORR) ICIVEE
FEZ95],

The tool is semi-quantitative, independent of site, situation and scenario and
encompasses all chemical hazards (toxicity, flammability and reactivity). CEWG
considered it essential that the tool be easily and quickly implemented by non-subject
matter experts using freely available, authoritative information. Chemical warfare
agents and industrial chemicals (HPV, specialty, pharmaceuticals and pesticides) have
been considered but toxins, even if they could be synthesized, have not.

ZOY =X, FEENTHY, HAT - R - VT IR EE T, £ TOZER AT —F (ER
HEM) (., AR, RKGHE) Z#8#E T2, (LA —% 77 A —7 (CEWG) I, H
HIZAFARETEETCEIBEREFIA T8I0, ZOFEBOEMRTRIEL, 2DV —L
ERG I ORBRIZEIZENTEDLLVI RPEBE THDEE X 72, (LFHP LENRMLFEWE
(EEEOBVLO, BFIEOREOLO, B, BRI ITEFSNR, M BRE) I
DN, BLERTEDLLD ThH-o7e L Th, BEILeh ol

Definition of risk
Risk is defined as the likelihood of harm occurring. CEWG used the definition of risk
given in the Global Harmonized System of the Classification and Labelling of Chemicals
[24]. This definition is general, not dependent on a particular scenario or situation and
encompasses all chemical hazards.

Risk = (severity of hazard ) x ( probability of exposure) (1)
YR DS
VA IfEEDORIVGSEEZESND, (LFAXVNT—F0 7 7 )—TF (CEWG) iE, {LEWED
SERBIOERICETLIHAFAI L AT L TORSNWCIAI O EREE A LIZ[24], ZOERIT—
REITHY | FFEDRBLCT T VAT £ TOLFHE O NF—F (FERE EM) 2 E7E
THLDThD,
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YRZ = (NP —F (ERAENMN) OERME) X (RREOERME) (1)

Determining severity of hazard
Hazard by definition refers to an inherent property of an object, place or situation that
makes it potentially dangerous. In the context of chemicals, it is the degree of a
chemical’s capacity to harm by interfering with normal biological processes and its
capacity to burn, explode, corrode, produce toxicological effects, etc. Hazard is an
intrinsic property of the chemical that cannot be modified. Chemical hazards are
usually divided into three categories: toxicity, flammability and reactivity, all of which
can be quantified [25]. Some chemicals can present more than one hazard, e.g. hydrogen
sulphide is both toxic and flammable [24].
The severity of hazard is defined as the maximum hazard posed by the chemical.

Severity of hazard = (maximum hazard posed by the chemical ) (2)
AP =P (ERA FE) OERMEOHE
AP (fERE EME) 1TEE L BENRERMEEE S IEWE). BT, R Vo EH
DEEELSND, ALFEWEICEL T, EFRAERNER (EWFl 7T e 2 08]) 2151 T
ETDRESIDIET, JRBE, 1B, EEh, BENRIEREZEVET2EDRIOBREDZLETHD,
NP =R (ERH BN 1X DL FWE PR > TODRHETHY , BRDHZEITTERN, b3
ME DOV —R (ERAEN) I, BE3>OL7IY— B, AR, RIGHEICESh, Zh
LI TEREMICRTIENTED[25], (EFWEIZL> TUIBEHEONT—F (EREEN 2H
TMHHY | FZITHRALKRITFME L FIRMEO T 5 F 3 5[24],
ANF—R (fERE M) OB REITEOFEDE L > T ERIENDIRRONF—R (ERE
EM) LERSND,

NF—R(EREEME) OBERE = ((LFEWEICL-> T ERIENDHERONT—R (fERE
EH)) (2)

For toxic chemicals, airborne releases can result in both inhalational and dermal
exposures. Since inhalational exposures would most likely cause the maximum number
of casualties [5], acute inhalation toxicity can be used as the toxicity parameter. When
available, Acute Exposure Guidelines (AEGLs), developed by the United States
Environmental Protection Agency (EPA), were used as the acute toxicity parameter.
AEGLs represent threshold airborne exposure limits that are protective of public health
and are applicable to emergency exposure periods ranging from 10 minutes to 8 hours.
The AEGL-3, which is defined as the airborne concentration of a substance above which
it is predicted that the general population, including susceptible individuals, could
experience life-threatening health effects or death, was selected as the measure of the
toxicity hazard [26]. When an AEGL-3 value was not available a Protective Action
Criteria (PAC) value, developed by the United States Department of Energy, was used
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[27]. Several different toxicity scoring schemes [24,28,29] were considered before the
one given in Table 3 was agreed upon. CEWG used the United States National Fire
Protection Association (NFPA) criteria and scoring for flammability and reactivity
hazards [30].

AEFHE TIE, REPTA~ORHIE, WAL OW G DREEGT-OT /RN DD, B
IR ISR RSB O KE FEE) ORRERDARENARLEmVOTE] 2R AZTEITE
PTG A= — L U T EH LN TED, KIE R RFET (EPA :Environmental Protection Agency)
MR LU BMIRET A N7 1 (AEGLs: Acute Exposure Guidelines) 25| /I gER &%, 2
ERMEBMEDNRTA—F—LUTHE A LT, AEGLs (BWVEIRET AR T A2) 1%, MABREDORRL
722 BB (Z 0 BME AR CILERESFER TE5, fRAENBILRWV) 2R, 2t 10 2
b 8 K DRAMEREE DR RICE A TEDH D THDH, AEGL-3 1, BZMEREVAZEOT-—K
EROEMEGD TREHE L SEI TN TRINIKFIRELERSN, BENT
—R (IZB T DMk B ORELL TRASNZ26], AEGL-3 M MER CXRneid, KE
DT RVX—E BER LT R EITEN R UE (PAC : Protective Action Criteria) OB 2ME F X7z
(27], & 3 WWRTHDREREINDILENT, W<OnDRRLEEFMFIERA RIS
(24,28,29], {L2ZEA XU NI —F 77 )L—T7 (CEWG) (X ATRMEE BUSHEIZBE 3 BN — R (fEBR
HEMIZOWTE, KEFI A % (NFPA) O EHEE I 72[30],

Table 3 Severity of hazard criteria and scoring of chemicals
& 3 ALFEMEDOAY—K (ERA E) OBERMEOEELZA=T )7 (551L)

The maximum hazard posed by a chemical is based on the highest score it received in
one of the three hazard categories (inhalational toxicity, flammability and reactivity).
The severity of hazard classes and scoring are given in Table 4.

{EFWEI L > TR ERIESNAR KON —R (EREEMSE) 1L, 3 >OH73V— (R AENE,
AIRYE, BOUGE) O F O—FB ORI KDz, A=K (fERAE EM) OB RKIEOEE LA
TR R 4T, ‘

Table 4 Severity of hazard classes and scoring

F4 N~ —R(ERAEEME) OBREOBEEATY 7 (SE1k)

This approach to determining severity of hazard is very informative as all hazards
posed by a given chemical are clearly indicated. It is also flexible in that users can focus
on a specific hazard category (e.g., inhalational toxicity) if they so desire.

fElRA EEDOERMEEZHETHIORVEAL, HAEFEDEIZL > THEbENHETOMHERK
BHEEREZHBIORT O, IEFICHEATHDL, 2—F—NEDIE, FlXIEBRATEEV ST RE
DIERABEMEONTA)—ZEREY THIENTE, ZHMELH S,
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Determining probability of exposure
The ease of release, either accidentally or deliberately, and the availability of the
chemical can be used to estimate the probability of exposure [28,29].

Probability of exposure = (ease of release) X (availability) (3)
Airborne releases have the potential to cause massive casualties as once the chemical is
released it has the potential to spread over a large area with little or no warning.
Furthermore, unlike contaminated manufactured food or consumer products, airborne
releases have zero possibility of recall. The Bhopal incident is an extreme example of
casualties caused by a large airborne release of a toxic chemical [5,31,32]. The release of
a highly flammable vapour cloud resulted in the explosions and fires in the Flixborough
[6,33] and Pasadena Phillips66 incidents [6,34]. Since the ease of creating an airborne
release is directly related to the vapour pressure of the chemical, vapour pressure can
be used as an indicator of ease of release. Criteria and scoring for determining the ease
of airborne release of a chemical, which are similar to those used in ITF-25 [28], are
given in Table 5.
BREEDERMEDOHE
BRI TOHNER THON, TDFEWEORHINRLTI (LTI EAFOLRTET, B
BOERME RIELDZENTED(28,29],

REOERME=(LFPE ORI TI(LRTI)) X (AFOLLTE) (3)
Wo Tz ALFEBE R IEEND L, BIRRB D2 DH BT IR KA IS L35 FTREME 03
bHHDT, ZERHF DRI KRB 2 K GEGEE)DIRR L2 2B 3 dH D, 2D b L&
A PR BEH Sh A~ OIBALITRLRD | R ~OHMEIIEIR R TH S, RS —/VEEITE Fie
{LZE DB REFICKREICHEHEIN T ER SN KRB E(ZLDOFEE B H 7)) DR/
TH[5,31,32], 7V 7 ARA[6,33]0/3 7 F D71V 7 A 66 +£[6,34]DFHTIL, ATRMED
EWRKENRHIN R, BREARPEI T2, RE~DOHEHENTST ALEWED
ARELEEHEL TWLOT, RKERIMEHSNROTSORELL TEIZENTED, (LFY
BORIFA~DOEENRCTIERETHODITATIT (FHE) LRxa TV 7 () X,
ITF-25[28] TREASIL TV DL DITERBIL TRY, REITRT,

Table 5 Vapour pressure scoring
#£5 RK[UEDA=ZTI T (FHAL)

As a general rule, the greater the availability of the chemical, the more likely it will be

involved in a chemical release event [35]. Consequently, chemicals that are widely
produced, used, stored or transported are more likely to be involved in releases than
those that have limited or specialized use. HPV chemicals are most readily available in
large quantities. Many other commercially available chemicals have wide use but in

much more limited quantities.
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—RIZALFEHEDAFLOTEN ERHIEE AL E O ES &9 <725[35], 2D
R IRKBGE, M, BT s S T LRI, BIIRS N RERIZREN T2 L2035
WE LG, A SRS R, mAEER (HPV) DILFEWEIT, RECERLAESIC
FIRAARIESNOT 0, LOZOFTRINTOWAILZEWE L, JA<FIASN TEWD, R &

[TboLRRERITHD,

For many potential deliberate release scenarios using toxic chemicals, the quantity of
chemical required to successfully execute the scenario is modest, ranging from grams to
100 kilograms, especially if the release is in a confined space. Terrorists most likely will
choose to use readily available toxic, flammable or explosive chemicals or those that can
be easily produced from readily available chemicals [36]. However, terrorists may
choose to use synthesized or imported chemical warfare agents [16].
BEMEFEWEE AW ZL OB R ATk, FICBSEZEM Tl s 84, &
TVAZZATT DD B EFIE D BT g ~100kgL DT THD, THIAMIZLDEE
AFLROT VD BHICAFARR/MEFEWENOHREICEETED, AEbD LT ATRME R T
DB EMEZIRINTHTHAI[36], £-—FH T, TrIANIERKLIZVEA L0 LT-{LE
Al 2R T Db Liv7ev[16],

Criteria for determining the availability of chemicals are given in Table 6. The criteria
are situationally independent as the general availability of the chemical rather than its
availability in a specific location is considered. CEWG suggests that public health
authorities undertake a detailed determination of all chemicals produced, used, stored,
disposed of or transported through their area of responsibility so that the actual
local/regional availability of the chemicals can be known. This survey would also note
the location of each chemical, the quantity at that location, the state and security of the
location, the adjacent population density and location of vulnerable facilities such as
schools and hospitals.

{CFEHEDAFLO TSR ET LR ELREOITTT, HIEIL, HOFEDHT TOAFLLT
SEWHIYD | ZDAEHE O —RERAF LTS EARSICIRTBIISITMIIL 2 D TH D,
EFARUDT =% 77— (CEWG) 1E, EEOHIRCH T COLEREDOAFLLTE
AR CELIIIC, ARBAEY /N, FHES HHIgcRlbE, 1, BT, BEE, ST
ETOFYEDFEMITOT-OREZFTRIIIREL TND, ZOREIL, FLFEWE DY
AT, ZDHFICH LR, TOBEFORECIRE, BEEHIEL SO N O EE . FRORRE O LD
72 MEFR AR HEER DL (FTTEH) IZHIE B 3228039055,

Table 6 Criteria for determining the availability of chemicals and scoring
#6 (LFEMEDOAFLLTIOHEREMELZ2TY 7 (Rfdb)
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The probability of exposure is determined according to equation 3. The probability of
exposure classes and scoring are given in Table 7.

IREEOZMRMIL, FREABICI->THESND, BREDOERMEDBEELA=T Y7 (FEb) 2%
TITRT,

Table 7 Probability of exposure classes and scoring
=1 BEOERMEOITABRFEE ATV 7 (HE1L)

(1T ~DY 7)

Determination of risk

Several risk matrices were considered [29] before the five by five symmetrical matrix
illustrated in Figure 1 was chosen. This matrix which gave the required degree of
granularity was used to determine risk.

UR7 OHE

LTRLIZE X 5O~ M7 A (1T51]) BERIRE D AR WD DYR7 < 7 Z (1T 51)
DEEEENIZ[29], BRSNDBEDOMNIITISZ D, ZO5XEDRFR~N I A (175) 1X, YAZ
DHENZRH NG,

Figure 1 Risk matrix.
M1 Ux7<= btV (1751)

Validation of the screening tool

Chemicals used to test the tool were from Tables 1 and 2, the EU: List of Chemicals and
Thresholds Seveso II Directive [7,8], the United States: List of Chemicals and
Thresholds Risk Management Plan (RMP) Program (Sec. 68.130) [9] and the US
Department of Homeland Security list [37]. The results of the testing are given in
Figure 2.

APV == T — )V DIRFE

R — VT AT DI, RIER 2B TALFEWEE AV, EUE_VEES T TEDDL
AL E EBME DY AR (List of Chemicals and Thresholds Seveso II Directive) [7,8], #EH:
A2 BB EH (RMP) 7’12 7 1 (Sec.68.130) TED AL AL F W E LBfEDY A (List of
Chemicals and Thresholds Risk Management Plan (RMP) Program (Sec. 68.130) [9] . Kk EE+%
AREE DY AR (the US Department of Homeland Security list) [37].

TARDREREH 20T,

Figure 2 Example showing determination of risk for chemicals released into the

atmosphere.
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M2 REHFICHESNIALFEWEIZLDY A DHIEH]

As expected HPV gases and high vapor pressure liquids, that are highly toxic,
flammable or reactive, are ranked extreme risk (e.g., chlorine, hydrogen cyanide,
methane, fluorine). Highly toxic solids, that primarily constitute an ingestion hazard,
are ranked low to very low risk (e.g., sodium azide, potassium cyanide). Chemical
warfare agents, although extremely toxic, are ranked moderate or low because of their
low vapor pressure and difficulty in synthesis (e.g., sarin). In addition to the chemicals
shown in Figure 2, the tool has been used to rank several hundred chemicals of
potential concern. The rankings are consistent with those observed in previous studies
[28,29,38].

Detailed instructions on using the tool are given in Additional File 1: Guide to using
CEWG tool to determine risk.

THRESNTZE Y, Bl - AR - SOSHED BV HPV A ASE KD @VIRIRIE “UAZ 23D T
WSS (B HEFR, T AbKE AZ o 7o FHR) BEEOEVERIL, 2ELTRER
BITHEENEL, “UAZPMENETZ VRT3 TRV IS (F: 74T MY
I, T AT L) AEF EERIARD TEESED, RREMEL, BT 2ODEHELVDT,
VAT INHFRREE” ET AL VAT DRI EESND (B V), RI2IR UL ZE I Z
FHPBRRSNDBEDICEME LT 7T 201, KXY —NVEBH LIz, £OT 75T
FIE, TERDOBFFELEE G D EIN TV D[28,29,38],

R =V DOFELMERBALZ, BMEO7 7401 YRZEHETHCEWGY — /L OfEAHAR)
(R,

The role of the public health community in the chemical disaster management cycle

The chemical risk prioritization tool presented in the previous sections allows for rapid
screening of chemicals of greatest public health concern. However, ultimately, impacts
and residual risk are situationally dependent. When planning for accidental releases,
several measures such as conducting a survey of chemicals produced, used, stored,
disposed of and transported through the area of concern combined with population data,
allow public health practitioners to estimate the quantity of chemical that could be
released and the number of individuals that could potentially be exposed and their
duration of exposure. When planning for deliberate releases, additional measures such
as ease of importing or producing an extremely hazardous chemical and identification of
locations where release of the chemical could cause maximum harm must be considered.
Ideally, all factors collectively designed to reduce the likelihood of a chemical release
and to manage the release and impacts, should be considered to determine residual

risks and assess vulnerabilities.
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AT FL LT AL E DOV AT ESRIBALTT Db DY — N EE 2T, AREE EORbES
DHHCEE DHHEIR AT ) — = THRATIRIZENTED, LINLRBD, A /37 (EES)) 0
BBV AZIL, BN ITRILIART 5, (P E OMBFI e BT LU CRHET 2R I21E
BaINIHIRICBITHAN AT =2z bFEYEORE, /A, B, B, @ikiconT
DREEME -T2 B2 2T —FZLo T AREAEDEBEIIHHINIBNBHHLEY
BO&E, BB TIRNOHL N, BEREE RBELLZLNTEDLINRD, (LFWEDOEN
H’Jtﬁﬁﬁzﬂj& SFUCEHET DRI, 18D THEREFEVWE OBMARLEEDO LT SDOREL(L

WE O IR KBOMBELBILIDGHERKET DN T ZEEBML TREFLZRT
HE7Ze v, BARRIZIE, fb%%’g@mtﬂ@_f‘ﬁ%ﬁ%ﬁl&ftw FrALFEME OB EED
AT () BE T AR AR ESN & TOERIT, BAVAZ ML, Iad5
PEE RFEL D72 _%r%éném%f%éo

CEWG, in considering the role the public health community could play in preventing
chemical incidents and minimizing the negative impacts of incidents on the exposed
population and the environment, concluded that the public health community has a
vital role within each of the five stages of the disaster management cycle (prevention,
emergency planning and preparedness, detection and alert, response and recovery). The
exact role will depend on the jurisdiction (local, regional, national, international) and
the roles and capabilities of the other partners (industry, labour, government,
international organizations) [5,6,39,40].
{EFARNT —F 0 T T —T (CEWG) 1, LR EDTROWKE (RELZN) RRE
DEDFEZF/NRITIZADZEICH LT, AREEII==T 113, KEFHY A1 D 5 DD
Exﬁ“‘(f%‘ﬂ:\ RO EEER, MELEE | SR, EIH) OB NT, fRed TEHEER
REZFEO (Ri=)ekamlc, EEORENL, B (Mg, #r, B, EEREMRL L) 2o
1%%73%(@% FrEE  ATE EBSHRR) OREILEEN TR T 5 THSI(5,6,39,400,

The first stage, prevention, focuses on reducing the likelihood of a chemical incident
occurring and using all possible means (both organizational and technical) to reduce the
severity of the incident if it does occur and to minimize its impact [5]. The public health
community, as a critical component of an integrated emergency management structure,
is essential in identifying hazardous chemicals, determining all possible release
scenarios for these chemicals and assessing the health impact, both immediate and long
term, from these scenarios. This includes determining the adequacy of data required for
health impact assessments [26] and proposing research to fill critical data gaps. With
respect to land use planning regulations governing the location of chemical production,
use, storage and disposal sites and transportation infrastructure (ports, roads, rail lines,
pipelines), the public health community can support legislation to ensure that these

sites and corridors are located and built so as to minimize the risks to human health,



the environment and property if a release occurs and can ensure that schools, hospitals
and other major health facilities are located outside of potential hazard zones. The
public health community can encourage industry to improve plant and equipment
design and to replace hazardous chemicals and processes with less hazardous, but
equally effective ones. Educating the public to demand and use less hazardous
chemicals and ensuring that commonly used hazardous chemicals (e.g., pesticides and
cleaners) and their containers are clearly and appropriately marked indicating health
hazards so that they are not misused [5,41] are vital public health functions.
FE—BETHLBI L 1T AEFEREOREDFRELEOT L, bFERENRELRIZE
DEASERHIHEE, £OREL F/NRICIZ 272012, kB L OEIROMmEm Thbdp L F B
EFEIZLICEREZBENTWD0G]L, FEREFEWEEZREL. 2O FEMEDOHLPD Y
FVFEREFL . ZNODT T VA MNOEMII B IO R IR @R ~O A I (2 25 i
DRT, AESNIAEEREH OBEBERBERLL TCOAREAEII2 =T (TN ERAI R THD,
AT, BEREA~DAL T () OFHI LB T —Z O 2§52 L[26], fatkn)
T =B OELBO DI DFELRETHIE, BEEND, LFEMEOMES T, %
AT, BTG BEEEBFTR L O, k77 (B, B, 86l kA A7 710) ORBEMR
1635 A EHERENCB L T3 ALEWE OB Z - Te B A I AR ORERCRE ., ¥
T DY R B/ NRITT D701, ARFEAEII=2=T 413, ZHOOBFTC R HUK DB E
WL TR LA TDHRM ORI EL T TEDL ., BRI ESILOHIERIMNCFAL, R, fl
DERRERR P ELESNDIL TR ETHERTHILNTED, BREEII =T 113, EER
LT, TIPSR OB G OWER, DIREBFRFEOEE, AELREOHHEFMEST
‘a2 LOERIED L D~ET DI T IENTED, JVfEREDE b E 2 EE
UERT2IOTREZE 2L, IKEASILE E(FHE (B Bkl PeAl) 3R s
NIRNIIINT, ZEDILEWE LR (2T ) I, BERICET AT =R 001D X REIC):
OWENCRRT DINRT LT, D TEBERARFE AR THD,

The second phase, emergency planning and preparedness, ensures that the negative
outcomes of a chemical incident are minimized by responding to the emergency in a
timely, appropriate and integrated way. The public health community can contribute to
the design, set-up and maintenance of effective emergency response infrastructures
with clearly defined roles and responsibilities for each participating group and to the
development of chemical emergency plans covering detection, alert, command and
control, training and exercises, public crisis communication and health sector
communication. It has the major responsibility in developing public health incident
response plans and ensuring that these are integrated with the overall chemical
emergency plans. The public health community can also be influential in the
development and maintenance of databases, essential for immediate response,

including those for national hazardous sites, chemical information and health sector
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capabilities. At the local level, the public health community can be responsible for
conducting community impact assessments for the hazardous sites located in the
community or region, based on scenario studies of possible releases, as identified in the
national hazardous sites database. Furthermore, the public health community is
essential in assessing the adequacy of existing medical countermeasures for high risk
chemicals, in recommending research and development of new countermeasures where
required and in ensuring that existing countermeasures are available for immediate use.
The preparation of information on chemical hazards and countermeasures that can be
taken in the event of a release and the communication of this information to the public
is a necessary public health function. The public health community can contribute to
the establishment of and participate in routine training programs and exercises that
are indispensible components of preparedness and response to chemical incidents.
BB THLBRESETEE R 1T, Z ALY — 2 D@ TRAERFETREEE
WZHRIET2ZE T ALFEKREDOBDRERER/NRIZT 5, AREBEII==T 41X TNENOHE
PREBBI AT DR EIEBELARICT DL THRNRBRHIE DA 7T DG RE. i
WRLTC, Eo A, B FEE A m ., BOE - IR faBREIR R O T RO RIS ES A
BOERICELMEET D LFLE~ORBSFTEOBBIIHL T, HE5THIE08TED,
(AREETR2=T D) FELREHIT, AREEAEER~OSIGFEEZERTHIEPL, &
NHOX R ETEZ BRI FEWE I TORBRMREL TREL T K ZEIZH D, Tz, A%
A= =T 1%, ENORBRZRBETFEWE OEH ., ERSEFEOSISENCET T —#
N—RE ol IS ISR A R T — Z_R—AD S EMEFFTH B 5752818 T&D, H
HLrOv TR, AREETI=2=T 413, REOBERERTT —F N — AR W TER I LR E
STz, FO MO T ICH A EREFTIC LT, IV B H T VA O FEICE- ST, H
BWOEET CAA M E T DHEENDHENZ D, IHIT, ARBAEII2=T A1, VUAZDE
WMEFE BT L A DO ER RO Z L HEZFAR L7120, £ TREBELSILDFT LR OB
FERAFR A HELEL 720 BEF O RSB ISR FH RTRE N E O 2R LTIED T D2 LIS R AR Th
Do (LFHBEONF—F (AR BN S FEOBRICERYI A% R ICET2IFROMER, TR
WCZDBEBREEET DT, AREAEDLEOHERTHS, ARBEII==T 113, [LFERE
VT DO TN H TH D FTEDHE 70/ T LEFRRIZIN T, {ERESEICEHBLT
&2,

The third phase, incident detection and alert, is an ongoing activity to determine that a
chemical incident has occurred and ensure the rapid alert required for a timely and
appropriate response. The public health community can support the installation of
detection and alarming systems at hazardous sites and can take the lead in developing
and implementing methods that can assist in the detection of less obvious chemical
incidents. These include training in the recognition of chemical incidents for public

health officials, medical professionals, first responders and members of the community;
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the provision of a well publicized phone number and/or Internet connection to report
incidents to the appropriate authorities; the establishment and maintenance of a
routine population health surveillance program and environmental monitoring system
and the implementation of an alert channel to rapidly mobilize required personnel.
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The first step in the fourth phase, response, is termination of the release followed by
preventing the spread of contamination and reducing exposure. Although the public
health community is not normally involved in the termination of atmospheric releases,
it has an important role in reducing the spread of contamination including the rapid
assessment of incident control options, assessing the need for decontamination of
exposed persons, ensuring that contaminated persons do not leave the hazard zone prior
to decontamination and advising on personal protection equipment and measures. The
public health community also functions in assessing possible immediate and long term
health effects so that appropriate responses can be determined. In the case of large
airborne releases the public health assessment is a critical factor in deciding between
the options of sheltering-in-place and evacuation. During the incident, the public health
community acts to disseminate essential information and advice to responders, the
public, and the media. This information must be consistent, tailored to the needs of the
particular group and be simple, timely, accurate, relevant and credible (STARC).
Conducting investigations that assess effects on health or on the environment during an
incident so as to offer the best possible advice on treatment and protection throughout
the incident, registering potentially affected individuals as soon as possible following a
chemical release and conducting epidemiological investigations are other important
public health functions.
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The fifth and final stage, recovery, includes clean-up, health monitoring, evaluation and
other activities that are aimed at restoring the community or site to an acceptable
condition and contributing to prevention of a recurrence. The public health community
has a vital role in organizing health care, including mental health care, to treat victims
and support them in regaining control of their lives. Depending on the incident, care
and support may be required for many years. Conducting risk and health outcome
assessments, including exposure, environmental and human health assessments,
implementing remediation and restoration actions, collecting and compiling
epidemiological data and tabulating and disseminating lessons learned are other
important functions the public health community can undertake in the recovery stage.
Table 8 summarizes the role public health can play in the disaster management cycle.
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Table 8 The role the public health community can play in the chemical disaster
management cycle

Conclusions
A flexible screening tool for chemicals that present a risk when released into the
atmosphere has been developed. Risk, determined using this screening tool, is general,

independent of site, situation and scenario, applicable to accidental and deliberate

._61_



releases into the atmosphere and takes all chemical hazards (toxicity, flammability,
reactivity) into consideration. The tool is semi-quantitative and can be easily and
quickly implemented by non-subject matter experts using freely available authoritative
information. The role that the public health community can play in the chemical
disaster management cycle is described.
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