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5.1 nanNsUsEuNANSENUAIWIASRUAUGUNIN

nsUszifiunansznudsnedoudugunnlussanunsussidunanseny
dawinden (Health Impact Assessment in EIA) un1suszifiunansznusziu
lassnsuasifunisuszdiuneuneasimsensuvenalasinis (Medunisuszdliuwuy
Prospective Health Impact Assessment) {JUN15USHEUNANTENUAUGUANYDIYUYY
fsusuamaonnandodulss oo wilussesdoaduassvogduiiulasans
Tngannsaussdlifuuuda B (Quantitative) ﬁm%’u?qQﬂmmqﬁumwﬁmmmmmﬁm
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BstterfutoyaiBsnainm
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5.2.1 dumaunisndunsas (Screening) (unisAnyifioszyinAanssunes
Tassnisenaneliiinnansevu Taedesdnwidonlesssazifonlasanis uaganm
dawnndentagiunnesduszney ildwTeansanamaunin (Stressor) Tathsiiunan
msnea e siiiumsvediasins Jadusumauesnsiinniestafiananszmusu
auaw vizetadtrmungunm selusugunmodorudeiu eradulse maAsulag
anuzauam nsunLiuvenguuansenisle (Endpoints) iudy detumeudsndni
21938N Lﬂu%umauﬂWiﬂq%ﬁ'mnmmqmmw (Hazard Identification) A3N3zUIUNT
U'ﬁzLﬁummL?ﬁJWiaqmmw (Health Risk Assessment) Tnensiansanludundunses
fewiiunsmumaniyniseradnlusedlduuusenisnsinaau (Checklist) uazsuils
AR Bemuaziiidmlfide

5.2.2 JumauMsIUAYBUIANTSUSTIL (Scoping) tHun1samiiuniseean
msndunseaiiefvusdsnnaugunin viedadeimuaguaim doyadududmsu
M3UsELEY imﬂgqﬁ'mummjamszﬁmﬂi%’%@ﬂ;muﬁ%ﬁﬁmiﬂisLﬁu Fadunguionalésu
Nansevu (Receptors) mﬂ?%mﬂmmqmmwﬁ’mén Iuﬂiajﬁﬂu?iq@ﬂmmqsumwﬁ
nvafalalvszyidunisnsfuduia (Exposure pathways) flagldlunisuseiiiu
(man1smela N19n19AY was/MIeN1INITEUNARIY) Iiﬂw%ammiﬁa £911n15
Usziliu (Endpoints %30 Consequences) sadsmsiuaveulaiuiiivinng
Useiliu 1Hudu mamaqﬁuumauumaqLLammiNaiUmﬂﬂmu vsodadumvungunn
fixoswniunmshutuneuseald

5.2.3 tumeumsUszdiunansznu (Assessment) 1unslfiedasdiofivmnyay
dmusnfussdunansznunionudssindsanamguaiw Aldandunouns
ndunseauagnsimunveulanTUsEiiu nensussifiunansznudandoudiu
gunmisuansransznuluguauides fensussdiurnuideaiuaunin anansavile
fisluBaUsinas (Quantitative Health Risk Assessment) fluansnnuidsndu “faiae
(Numerical estimate)” waglwganainn (Qualitative Health Risk Assessment) uans
mm,?iaﬂugﬂ “SyAU” LU Seus seduULnan szeiugs [Wudu wenannisuszdiu
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5.3 1A39HRF U UNTUTEIUNANTENURIINGDNATUFUAN

5.3.1 mM3Usziiuanudesiagua nidelinin (Quantitative Health Risk
Assessment) TEvanN1sULANLATIY 2 WUy Lol

5.3.1.1 msuszidiupnuidssioguaimdmnivdsnnamauamiiduansnelsa
laflalsAsiz13s (Non-cancer Health Risk Assessment) %ﬂﬁamL%Bﬂ?iw%miﬂﬂmmqmmw
1 Stressor ausfgdMTuNUsEEussand Aensiitsiivasafevesninialse
vi3001M3 (@eudonlsaniesin1sin Endpoint) dslumsuszifiuszaulasins dnnanu
fannsnvssdusevinmstandgiduasanaudumandviofunionm

(1) psandnmsiruadiAuUasaieneaunn (Myuenudayaniesiying,
SPUMINgT wazdeyansguninay ) lagldndnnis Hazard Quotient (HQ) Tuns
Usziliu lneil

Hazard Quotient (HQ) = pasilesu = Exposure dose  (@un1s 1)

YUANUAANBUD AT Safe dose

Favundivasnsoredans (Safe dose) anaidenldian Reference dose (RfD) 138
Reference Concentration (RfC) fifaunlaeg United States Environmental Protection
Agency (US EPA) #38l4A1 Minimum Risk Level (MRL) fiamnle Agency for Toxic
Substances and Disease Registry (ATSDR) n3aidonltiA Acceptable Daily Intake
(ADI) 483 World Health Organization (WHO) #3aidenlden Provisional Intake (1w
Provisional Tolerable Weekly Index : PTWI) 489 Codex Alimentarius Ala

g & aa a a o g va - J =
vatl mndidsanatuguaimratgeilaivinlviinlsn v3endulsa 5091013
(Endpoint) wuuligdii lananasiuvesaudeslugy Hazard Index (HI)

HI = > HQs

1e9l HI (Hazard Index) Ao MasIU89ALE9#DNSIARLIAYERDINTTATN 9
(AlailalsAugiSa) HQ (Hazard Quotient) fip AALEESRBNSAALSANIDBINTTHNS 9
(lallalspuzisa) Fslumsuszdiuliissy Endpoints (sansengulse wioe1n1s) Tty
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LU AMULASIADNTISIAALSASEUUNIAUMNETD ANULEEIRENISINALSAVADALADALAZIIILA
wioszyTelsanuaImulasnienldlunisuszdiu Wudu

SuneunsUsTliuNansEnuALaNns 1 9198y nsussfiusuniiniainay
Iasudueia (Estimated Exposed dose) mnadunisn1ssududa d1usua Reference
dose (RfD) Tilddmsunssuduianiauinlaenisiu w1 Reference Concentration
(RfC) Tlddmsunissuduianensmelavdensdudanisionds dadumiivauilae
US EPA wazifiuluszuu Integrated Risk Information System (IRIS) 1dusfisensuly
A5t lglunsusediu visemnandudaslden MRL, ADI %158 PTWI Agnunsalalaau

Mudlosananmail feddurmnnulasnsiesoguain
n19n13mela (Inhalation) HQ = Exposure dose / RfC
n1sUnlaen13Au (Oral) HQ = Exposure dose / RfD

N9NsENRARINT (Dermal contact) HQ = Exposure dose / RfC

(%
Y I

Ml ArAuUanfy 913ld MRLYSe ADI wnunisly RfD %5e RFC Ale

dmsunsudananieseyuaudes (Risk Characterization) laglvinadn o1 HQ
a 1 < LY VY] d'd d' % d' ¥ -7
TAmunnn 1 1 WunsSUduNENLANUEEPDNLINSNNSLUNNTARANULESY 01 HQ winfu
YIOUAUNIN 1 ANULELIMSaNANTENUTUEaNSULA nsdiuseilu HI 81 HI uinnda 1
wUaNalN 919UNANTENU ABIANWIMIIONITANAULEEY 01 HI Winnuvsedsenin 1

wlanadl a13luiAsnansenu vselifimnudssrenisiialsanlulyusise

(2) ﬂﬁaﬂmmmmﬂaammmaammwlmamqLmummm:ﬁmau q Tidsziiiu
3vmumwmaaﬂmEJLUisJULm&mﬂummmmuuu g mENmmwmmmmuaamﬂaamEJ

5.3.1.2 mIvssdiunrundssioguamdmivasanaugunindiluansieusise
(Cancer Health Risk Assessment) assAgiudmiumsUssiiudssannil Ao nslaifidned
Unaasdevainisialsauziie (No Threshold for Cancer) 9IN@15ANANNGUNTNGAINEGT
Fotu wdnnssddaudurendunnuduiusvunniilafufunisneuauss (Dose-
Response Relationship) #38i36n31 Slope Factor lun1suszidiu Tnefinansenunie
mudsanandlusUdndiuresszunsi (lenmaviediennandes) azdunsise Feturt
eI sTiUsznsliu uazanuguusdluailuivresansiionzds (Carcinogen) thy
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Cancer risk = Fractional Response (or the fraction of population responding)

SF * ED (@unns 2)

Tnefi  SF = Slope Factor
bbeYE ED

Exposure dose

U Oral slope factor @nSUa1LUUTY Ao 1.5x107 per mg/kg-day
ez Inhalation Unit Risk duSUansiuudu fe 2.2 x10° per pg/m’ muiusenAluszuy
RIS w89 US EPA 1udiu

ﬁm%’usl,u%gumauﬂml,ﬂawaw%aisummL?Z{IEN (Risk Characterization) Wan13
Usgiliu Cancer risk uanafedndrudiurudssnnsfiilenadunzisa (n) Tudwau
Ussnnaviangy (N) iy yndsediulédh Cancer risk winfu 2.0 per 10° e
fszanssmny 2 au filenadungiSanndiuiulsssnsnavian 1,000,000 AT
F¥uasnousaiaty 4 Hudu el Aarndesdioensuld Tuegfuuloviowas
Anugusstluauivueasnouwss

5.3.2 M3UszliuANUFeraguAINIBIRMNIN (Qualitative Health Risk
Assessment) ldwannisannudsauniu lned

ANUEEY = lonafienalinuansenu * ATTUIULINUVDNNANIENU

Risk

(Probability) (Severity) (@un1s 3)

(of Consequence) (of Consequence)

LLazi%ﬂwsﬁﬂausuaaﬂLs?iaa%ﬂzy (Expert Judgement) Wumnanlunismmundiuau
izﬁu%uLLazﬂzLLuusuaaIamaﬁmaLﬁmwaﬂiwu (Probabililty or Likelihood) waga31u
JULTIVDINANTENU (Severity of Consequence) snsuUszifiuanandsadianmunim
dlnglliFsnsmsrsanundesguam (Health Risk Matrix Method) fiegnstiessiouant
Tu 3 seéfu vedlenanayanuguuse il msuanmdngiudesydng Auandliidiui
nslvezuuuilpganzyaraiiaudionny Sslnedndvgiisnsild il
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5.3.2.1 mi'l\im'ml,ﬁ'mqmmw (Health Risk Matrix)

[ = A Aa Y & aaa o v o am o LY

Juesesdlenilenldiuun [Wuisimugdmivamnauguamiliaunsaia
wseUsranuandsUSunalagldisnismendamansusenisanale dauluaidunis
AT ingadinumanskaziyeeInel lngn1seSunednyaranudeInaIndn

a X a = aadn v o i =

inTy NsUssliuaudsdaeIslldnannsivandduaunis 3 legldlenianens
AANANTENUAUGUAIN (Probability or Likelihood) kagALTULSIUBIHANTENUAIY
gunn (Severity of Consequences) TunsuseiliulaglinsaupgunansenuNImImu
IuMeuazInla fail

(1) Temaflonaifnsanszny o1afiansanaindeyandngiuifeguioteya
wmmsniluefnilaeinanszuaindannanuguniniiy q Tnseta¥alugy Probability
W Tomatindosas 90 vivALATeINTIN (Frequency) 1w tstudas 2 ads (Hudu
LazyhnsIauUssesutulenta egaties 3 seutuiuly (Wu Ussunn Uoe lives)
mnudsseiulfasBenuniy sxvinlinanisusediuiinnuasBonunniuluse uay
Tosunedsnnumuneveusazssiutulonaiimunds (fegraansluniauuni 2)

(2) ANUTUUTIVDINANTENY TTUNAINTULTIVBIANTENUTB AR TUT N
Aamnauguaiiy o deflé¥unanseny tasfionsanlunsdisunssiignaufionsdlisuuss
waginsdnuassdutuauguusaduogiation 3 ssfudu (Wu ge Urunans ) uay
oBUnANIINEYRILas ST AUTUALTULITIRMLRe (Fegrauandumenuand 2)

(3) Arandsadonansenuandsanauguami 4 lHnnisussduliduly
paaNms 3 (Anudss = Tonam * anaguuse) Taganndesiidnaldanudas
swiufuredlemaunzauuLssaedisuumuamindvadlonauasALTULTY LT
frivumnaeilond 3 S2AU AMUTULSY 32U (M33and 3x3 wnsnd) Nazle
AmiEes 9 1y Tivinnsdausisvesazuuuadsaiiouansiannnadeed
gausuld (Acceptable risk) wazaudssTivensulaild (nacceptable risk) voorarviug
Huegradusuauminzay WethlugnisdansenudesSoimusnasnsiiean
AuiAssraly

NSAANTANMNUATUIAYDINITNAVILALFUA N TUBE UM ELLAE
nuarveInIAiunu waelssnnlasinsmieianis TIutemuiuinINIsUes
Wenngnieinuguam vl desdinsendumaminngniesuaziinnuiiiede
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5.3.2.2 A15USSEULBAUTTENEVIDIATIZA

dulngfllunsallufiveyaneadd lunisussidiumlenianenaiananseny
913 LFIBNTNATIEN NDUTTEENANTENUNTEANUALNTRNAAATUADFUN MU TE WY UNTE
guyulaiguiu 8eislmsfosUssilulaeiieivay

5.4 INMIINTTERNTUNANITENURILINTOUAUFUAN

\nasin1sgenfunansznunienuLdsiildainnisuseifiuetaunnsiady
passnyean Ui vl Gﬁuaauiﬁu%’amﬂmﬂ'ﬁ&Jau%’Uﬁuaaé’aﬂm%au%wmaé’mmaq
wiagiuiild vietusgifunasfifivvesidoamaild el inasinissonsufnarasios
Wianzay Tdunasssdaiindete Ineluuamsatutazvenuzdunasidldluns
Wisuidleuranuides il

5.4.1 1N9IN158aRSUAINTUNITUTEUAUEEIR UG UNINTIUTU
5.4.1.1 MmsUszifiuanudessionisialsailaldlsauzise

msUszdiumudssensinlsaildlelsnuzisedsl43s Hazard Quotient (HQ)
way Hazard Index (HI) Tinasinnsuensunansznunsennuidosiisensuls e HQ i
Uoanimsewinnu 1 (HQ <1) ¥3e HI dAdasninvsewinnu 1 (HI <1) %in HQ e HI
1 1 asfumssuduiadiiaudes szdemnunnsmslunisanaudesiingu

5.4.1.2 N15UTEIUANULESIRDNISAALSALLLS

mMsUssdiumundestenisinlsausseiilaisng Slope factor method fnaust
mMseusuNansEnURSenuEsiseusulERldldtvunuduoumed Tnevhluseusu
fianudsasydu 1 Ty 100,000 AuTUlY AudRsINTSERLSUAMNE NSNS
fifmuslagesdnmsouislanuazyszmeluglsuuaein@ni

5.4.2 1NUIIN138NSUAINTUNITUTLRUAINEE UG VAN TIAUNIN
MIUsEUAMIAS TN NTLETERN519ANMERIaUN N (Health Risk Matrix)
[ PN a v = 1 < a A [ 12 .
weauiumueziuuUssiuly Saudalunnuidesiisensuld (Acceptable risk) uay
Audesfioensulalls ( (Inacceptable risk) ynudsseAuaudsadu gs Uunans i
Audssfivensuls fie sefuaudeen LmemummLaawasﬂuimumLmﬂmﬂma
Fuly Fostmunmsmstiostuuasuilaansenudunsdeuiteanaudeedh
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5.5 NM3UTLIUAMULNEINBVBITEUUUINTHUAN

m’mLﬂ&Nwasumwwﬁﬁmia;mmw‘luﬁjuﬁﬁmmﬁﬁwaqmmwmaaﬂawwu
lufiuil Tudseunuigiifviuanfenisveslasansiidelnlviovensudausnsd
FaeuiNTUsEiuAILieINeYedsTUULINTS lnganunsalddeyaieasidunlasanig
waztayaanmwinaeutagduunldlunisuszliunansenuainmsaiiiulasinisee
PufisamoressrUUIMIaun WL 1y Anufissmevs e yaanTIN U
UAINIATUAISITUAY ANUAINITOLUNITTITUUINSVRMUIBUINTEUAIN F1uu
Feagtae szdufnenmuesmieuinsgunm Wudu ethlugnsivunumasnis
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MnransUszIiuNansENUAIIAdeNsuauAm AanuIINsALiunsTed
TasamsenaneliAnnansznudanadeusuaunnvesssnvuvidegusunionguides
oghsiitfoddny ielimnuidssiogunmegluszfuuiunans ge videgenn axdesimun
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fannsnufuRlduazaenndestunansUssifiunansenuiuindondiuguamm siumna
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yodlassnsiildannsatestuld el orafnsanunInsdaduguninUssssuvio
guruimde dodostunansenudaunndenduguamm uazannsnsirmuaduuiy
AosiunssuilianuAniuaInUsE U ey LLas Nl e
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6.2 nsAnviunsnslasiunasudlunansznudawindeumunguunenivug

UsgnIANSENTIamineInssssuvIAnasaunnden (eq fvualasins Aans
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nsneasilassnsiifanssuidiessuiiuns wu mavhgiusn messdefuviediu
mswudsTangunsal usu dadu mermuamasnistestusazudlunanssnudaunndon
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