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3. 79 FFEA And 3 A" 24

7h 2ol 22 W& WA T2
1) v EPAS] AEGL A A

W 874854 (EPAS 1986 A= A 2 AsARe] w4

A7 w4 AARE HolHE vtgr o= of 400708 S fraEHE (EHSs)= 2

off
-

T
A=, EHSse 3eted 5, 29 A i, 84 & EHSs 7% 24
s

9 EY Ay 50w 9 $urzow wEE 4 vl EHSsE Alx, AR,
Qe AT 2A A Ao} T 9 nk

N
rg
il
rlo
_);
H
e
o
>,
o
N
off 18
T
T
)
wn
b
e
do
U (
o

f
oX,
o
g
b
ok
>~
Rl
kl
=
olo
o

%] = (ATSDR, Agency for Toxic Substance
and Disease Registry)< = 73] 2] (NRC, National Research Council)®l
7% FIAEL 34 = AR IS aHsid o, old w} NRCE
1993 =A4E24d S5 =% T /M A A (Guideline for Developing
Community Emergency Exposure Levels for Hazardous Substances)E w7+
a3l

7T ggdEd g4 =F AR v 7HAT Y3 (NAC, National
Advisory Committee)= V] S74H 5% 1 =5 (DOD, Department of
Defense), W oY A% (DOE, Department of Energy), " X% (DOT,
Department of Transportation)E& W] %3] AW - =45 stk A, shA|,
N7 AE7FR 45 0], 1993 wHAT3] o] A A E v oz of
8071 EHS® 4 =% AF +F(AEGLs)= vwt# st

1998 " SRS HI} FUF= THAT I o A AE7F fEE
ARe 59 AES & AS 838, oo wet FdHAT 3= 54
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g3 54 =& A T 2993 (Subcommittee on Acute
Exposure Guideline Levels)E TA3%td, & HuAE At B
Me 27 T sgEd 34 =5 AR FE Alg= T A4ReR 94,
A2, &34 (hydrogen fluoride) 55 TAloZ st AHgw A,
THATI o AF Aot A S HEST

oA mrEgE 54 =F AR FF(AEGLs) 2 JIAA A A
5% EU& AEGL-1, AEGL-2, AEGL-3 de°lHE fFZstaon,
AEGL-3 frixol] #2873 <A HolHe EFwe AAoth adddx &+
abal @A 7FA] 14370 shetEAel tidk AEGLsE AlAlekal At

1.1- Dimethvl hydrazine

Methyl hydrazine
Aniline
Chloraform

H.N-Dimethylformamide
Methyl bromide
Methyl chioride
Hydrogen cyanide
Mathvl mercaptan
Propane
Vinyl ehloride
Ethyl mercaptan
Carbon disulfide
Ethviene oxide
Phosgens
Methyl dichlorosilane
Propvleneimine
Propviene oxide
Trimethvichlorosilane
Richloredimathvisilans
Trichloromethvl silane
Acetone cyanohydrin
Vinyltrichlorosilane
Nerve Agent GA (Tabun)
Methyl ethyl ketone
Chloroacetone
Monochloroacetic acid
Peracetic Acid
Diphenyldichlorositane
2.6-Toluenediisocyanate
A-Trimethvibenzene
Agent GD (Soman?

Magnesium aluminum phosphide

Sentach US Search: ) All EPA

Phenylitrichiorosiian
EBhenyl isocvanats
Butane
Acrolein

Propargyl alcohol
Chloroacetaldehvde
Chigromethyl methy! ether
Allyitrichlorosilans

Agent GB (Sarin
Amyltrichiorosilans

Vinyl acetate

L.3.5-Trimethvlbenzene (Mesitylene]

Chilorobenzene
Cyclohexylamine
FPhenol

Phenyl Mercaotan

Ethyl Isacyanate
Euran

Hexane

Pigeriding

n-Butyl isocyanate
Octadecyltrichlorosilane
Ethvitrichlorgsilane
Srans-Crotongldehvie
Hethansulfonyl chioride
HMethvlvinvldichloresilane
Propyitrichlorosiiane
Ethyleneimine
gis-1,2-Dichloroet
1-Octyl mercaptan
frans-1.2-Richlorgethylene
Hydrazine

Agent GF

Acute Exposure Guideline Levels (AEGLs)
® This Area |
EBA Homy = Lhemical Safwic and Peliuiien Srevention  Eofutinn Pravesten & Texics * ARGl # Final ABGE Chemicals

Sulfur Mustard

|
L1

U.S. ENVIRONMENTAL PROTECTION AGENCY

xlnnes

Fluoring
Chinring

Hydrogen sufide
Uranium hexafluoride

Chigrine trifiyoride
Sulfury chiaride
Phosphine

Iet Fuel (JP-5]
Idshlorpsilane
Ehosoborus oxychigride
Ietrach i1}

idate
Chisromathyltrichlsronitans

HCFC j41b
pisthyidichiorosdang
Cyelshtnd inoevanate

Honytiric 'i? zilans
Eropdiene Glycol

EZ
Sulfur Digxide

carbony]
_pentpcarbonyl
Diborane

Butitr

Hydrogen chioridy
Hydrogen fluorida

JJ,m Eygl {mainly Propylene Glycol Dinitrate 6423-43-4)
Maghyi ather (309%) and Hethvl nonafluseolsohutl o

a9 17. ¥= EPAS] AEGLs A|A
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qolg wy

vl EPA AEGLs(Acute Exposure Guideline Levels)2]

o A 8A17ke] W4

57
w30 ALErh AEGLs @S AEGL-1, -2, -3

Alel™, 10

A (104, 3042, 1AIZE, 4A1%E, 8AIZH ] w=E A

71% F%=(ppm, mg/m)=E X%

RETA
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B

rE ol A
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e =

el
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A A Al o] 2] H
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fite)

o
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0

pyl

of wel 4719 71242l ¥4 (DDraft AEGLS,

@Interim AEGLs, @Final AEGLS)S. 2 T

LA

@Proposed AEGLs,

D Draft AEGLs :

TSD(Technical

7 A

il

Support Document) =<t

il

9]

2 AbE A o
Committee

=

: AANE AEGL # o]

@ Proposed AEGLSs

for

o] 2/3 ol

Advisory
1 2t AA ¥ proposed AEGL 32 30¥7te] AHAE

National

3](NAC/AEGL

2]

#4919

acuteexposure guideline level)7} 4] ¢]&}o]

ofe] o3 =&

%1—
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2 ool ASHS 93 Federal Resistero] W3 ¥t} Proposed AEGL
@ IE T Yo g de] AEGL #ely A E AEGL kel

Interim AEGLs @ A Al¥l AEGLel tiste] 3704 AFE 2 F7}
e &3l ob7e EAHS At Ad3e 55 Fo|E Ao
# % =F9 interim AEGL k¥ o]l thgh #38h# <l o] &4
<A 2 TSD7}F NRC/AEGL(National research council) 2}2] €3]
AzE ol olF AHAEsSIL &E stAl Aok wkef @7t o] Fof
A2 o NRC/AEGL #1913+ Ad 32 =AA S
NAC/AEGL 9193l AlFste] wAAS g 5 A7 13
=3

ki
e

@ Final AEGLs : NRC/AEGL &3] 13]ol olsto] #dd 2E 2414

il

ol sjax i o= TxE gL

2) AEGLsel W3 A3 9% T2H(HFT A33F) A3 2A

AEGL AAS Ya] 3] JFo] #A#AHA &S 7 58 =EFFS

AEshs by gEA e A2 ofd B L AAE o8 BE AR

FA3t= B A< BMC(benchmark concentration) 2 -8 o]t}
e Adubd o g ojH EA Hh(HE 1%olA 10%)E Xdste=

FFo A LOL(95% lower confidence limit)EA] A Ec) o] =3

2 NOAELS Ay, 38 7153 =E5+FYd 49 NOAEL¥ o]

Sdt. AEGLS AR @AE Ax Vles 24T 3AHLS vhed 2ok
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% 10. v]=F EPA AEGL Al ©HAE

Al A 71+

TH A AAR =

D Fas AESH T4y 2D AF JrIF gle e

AEGL-1 3k AEGL-2 kol 7Mg7ivt efzh doixe s2o
AEGL-1 | & 2%

@ FFol e B¢ APHOR S e v F

(3) Wk-3(response)oll WdF FF ==

(1) AEGL-2 93Fo] §l& A APHoZE 7t =& =&
AEGL-2 | (2) %o}t o] obd Za4ukgol e 4T 57

(3) AEGL-3 Ztoll A E3(fraction)

(D AAE A &S M =2 FFo=2 2H

(2) AgAoE JA7} #ZE = FF(AEGL-3 NOAEL)
AEGL-3 | (3) A4k XAF 9] LC50¢] 1/3

4) 5%, 1% ¥+l BCM =&

5) ¥-go gk IF =

AEGL & Ashed 288 A5 AN, AR, et £x27d
g shel=akelsh Apdae g 2o,

AR AEe g o] AZbA AuA R 22 e
otl; O AADB W (TOXLINE, HSDB, PUBMED, RTECS, NTIS,
RIS &) @ =% =A% 245 @ A &2 o948 =7t=9] #h5.
WA g stegEdY CAS HEE Fow 1 ggoz seEdy, FAF
g zAbac,
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Mon-published. published. Other Special Toxity
Non-peer Reviewed Literature Data / Information P ctudias
Industry DATA Search Source
[ |

Identicication and
Selection of Relevant
Data / Information

Evaluation
Data and Information

|
Retain

|
i

Incorporation in
Whole or in Part into |—
TSD?

i
Yes

W

Consider for AEGL

Reject based on major
deficiencies in specific |- E
selection criteria

Mot Included TSD

Mo
Dose not represent
the best key or
> supporting studies
based on adherence
to specific selection
criteria

Background
Information

Mo
Good supporting data
but dose not

- Supporting Study

Derivation?

¥es

represent the best key
studies

Derivation of one or mare Acute

Selected as Key Study

% 18. vl EPA AEGLY F8#8 9 Hxxg A

Exposure Guideline Levels
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F=4 = UF MEst=d ARSH = 10014 1 Atele] ®ISIE 7FXIt 8tet
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219 Haber’'s Law (NRC 1993)0]1, ¢

51_

(1986)°] AlA|
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A=A Berge
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1
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3F
of

< 3

(1986)

p==%
[¢}

}32 21t} Berge

[

1_]__

AW %42 no| “17¢] %W, Haber's

=
=

oH

h=id]
=

1(Upper)

n=

8-l =

3(Lower) 9]

n=

Cxt=k (&A1)
C" x t = k(54 2)

Haber’'s Law (NRC 1993a)

5 (1986)

Berge

(exposure concentration)

: 44 (a constant)
: A4 (exponent)
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#® 13. "] EPA AEGL AIRFR A2 13 Berge(1996)9] =4 4 274
AR
Cemicals Value of n (average)
Systemic Chemicals 2.7
Hydrogen Sulfide 2.2
Methyl t-butyl ether 2
Methylenechlorobromide 1.6
Ethylenedibromide 1.2
Tetrachloroethylene 2
Trichloroethylene 0.8
Carbon tetrachloride 2.8
Acrylonitrile 1.1
[rritants
Ammonia
Hydrogen Chloride
Chlorine pentafluoride
Nitrogen dioxide 3.5
Chlorine 3.5
Perfluoroisobutylene 1.2
Crotonaldehyde 1.2
Hydrogen Fluoride 2
Ethylene imine 1.1
Bromine 2.2
Dibutylhexamethylenediamine 1
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4. =W 2x 3 WA E AT Af@HAE At

ARG g T AAY T A 24
1) 423 9% UE EPA AEGLs 3 &4
7H) B34 9 AEGLs A3 AX

w3t AEGLs AA daes v 2o HF 54doly H
AEGLs #t= 1A 3 s24dd< Sato] nhd s

100000

10000

1000

|
=N
T

o 60 120 160 240 300 360 420 480
Minutes

a9 19. vl EPAS HF =54 AX® 9 AEGLs vl

HF¢] AEGL-1 ~ 3 7|+< v&3% 22 dAS 7AA vd e Atk

AEGL-1& 1A12tel 3ppm(H ) 0.85~293 ppm) =& Hlg oz 319
thool= #HHe FAA|(threshold) ol ™, AZFeE A<l 20 ¢ 71#A #H =
Al 2 o (bronchoalveolar lavage fluid) < CD3 A 3¢} wjo] 23 2 A t}A]

(myeloperoxidase)®t < A5 A5 IFJgvH Aoz yERGTH(Lund



%, 1999). &% F(neutrophils), &4F7-(eosinophils), &2 5o wEs| ~
E} W (methyl histamine)®] F7H= o] @A && o3 @A Hd =5 5%
4.7 ppmol A (H 9] 3.05~6.34ppm)oll Al YEFLEA] ek} sl Fol A F
71 WE7E Adar, okt A= FFo] AT Lund T, 1997). A3
22 ol Ed(atopy)E YEI =

juz]
~
Hol olx7F A5tk 3-ppm w2 W 24 A4=(UF, uncertainty

ghalEo] 53] o] fldth wEtA AEGL-1 AlMrgke H2 3dxE w
33 4 S Aolth Lund &, (1999)01 4 A &A|zke] & 1Ak 1A vk
Largent(1960, 1961)¢] F7tAd7 oA © =2 skl 7|3 wFo] o] F
Aok A 7 732 A =H(sensory irritation)ell tHEF A -$-o] Uojut
U AP S aEstd FHd 8417 1-ppm ¥ % =F°] 7hedttt

10 AEGL-2+ HF 950 ppm 10% 7] %(trachea)2d =% < 7
A A #H FF Z2 Ve A JeE vEe® A tH(Dalbey
1996; Dalbey &, 1998a). o] Aol 2w 3= 7Hd Wzksk Fol of
U7l dfZz(ZJd 7E =E2 s 2d9) 950 ppm 10 FE-=F
Atk Fd W £ UF 1
sl S UF3el A=A 10 23 gt gas] dzol, 55, M, 84,
71Uy 2, &7 A8 F4(serious injury) ¢ wlwo] it}

304, 1AIZE, 4A1%F 8AIZE AEGL-2 #kel e g e

=
ppmel =FskAt ZAuke), A7), 713e] vEnd dd daE nEeR

3} tH(Rosenholtz &, 1963). A =(291 ppm)oll =% EF7+= T3 A
Lo /M7 A= gtk v GA(1AIZE 489 ppm)ol A E EFHF 5 &
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E%ﬁ] % UF 10.3e = }__XJE](}\)}]\IA— O]—‘L__—‘— 7H7]— Z:]'-Z_]]— X}_%oﬂ 1?_231_54 —%—-O] 7]

34 ppm9 30% =% AEGL-2 Z¥+= o 2 & st oA 238 A7}
A9 4 A 9E 32 ppm 27 (Machle %5, 1934)¢} A4S FE&oF 3t}
0AE ¢ & F UFE olg3std 1A% 3ol 8 ppml & Yolzt) 8

Y s Eo|th(Largent 1960, 1961). 8A1F 8.6 ppm< 81 ppm= 8 &<
P AA AF o] oFre] A= e & FIds =714 XA
Largent(1960, 1961)¢] A&} A Xs}x] 7] wjEol, 8A|F AEGL-2+ 4
AlZr AEGL-29F 2A] =4 A

105 AEGL-3+ 10% XA} $HAI(1,764 ppm)7F 77 =] A< (orally
cannulated) = 1E 2 & (Dalbey 1996, Dalbey €]. 1998)% wlEl o 2 &%)
o] F-= thef 1,700 ppme = HAAEHJA A, T xtolE estiat UF 328
ZAEAGBF L} EFH Y LCOF (A ALEE) o] oF 2~4 H& o).
T3 WS gids BIsstrl fs) FW O UF 3o AAHA. 10%
AEGL-39] % UF+ 1022 AA=Ar UF7F ¥ =5 Al 10+ AEGL-32
10% AEGL-2 3t miwto = "ojd & lth

304, 1A1ZE, 4A17E, 8AIZE AEGL-3%k2 A F ol 1A =&3h4F A ALE
frbetA] e A (Wohlslagel &, 1976) 2.2 E=E% Atk o] HolH=

X

[e3]
AN
263 ppme] AAbEF FAYS BAo FE LCS0 7 Hlu Aol wEw,

d
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BHE
AT G NS
X

249

B33}

Arbg ATFAN A AL F

A= (total factor) 6-&

b

adete] +4

C" x t =k(n=2)& ©]-&3}

KX
=

=o|Ath. 263 ppm 143t =& Fh2
ZFol7] wjio]l F UF 12 ZAFAC. =3 173
f1sl FW UF 3¢ A
(non-lethal) kel LC50 342 ppmell 7F7Fths AR
(MF) 2& #A&3tdvh. A3ghs
AEGL =% 7|%te] gt Ao, &

-

] 2] A}

Xl

|

ZF 39 20 [F7H(nterspecies) 2 F Wl (intraspecies) =32 <=2} MF 2]9]
802 6417 AEGL-3 oA E 54 ppme=Z 549 & U7] wZo|H,
54 ppm< Sl Ao A=wES E FH1ux FE 81 ppmAEtt wth HF =
o FroA # AFEI, SAZF AEGL-3%t 15 ppm= 5= 29 A
of Aol WHE == dlo]E e} daAdo] gLV wiol, 8AIZE gk 41 gk
2A AA=E A HF AEGL 32 2.9k ofg #e} 2}
X 16. E3449 vl= EPA AEGLs 9 AI7tE 5=
o Exposure duration
Classificat
ST 10 min, | 30 min. | 1 hr A hr 8 hr
AEGL-1
o 1.0 ppm | 1.0 ppm | 1.0 ppm | 1.0 ppm | 1.0 ppm
(Nondisabling: | o o/t | 0.8 ngfnt | 0.8 mg/ni | 0.8 ngfni | 0.8 mg/ni
o] a2 .8 mg/m .8 mg/m .8 mg/m .8 mg/m .8 mg/m
AEGL-2
L 95 ppm | 34 ppm | 24 ppm | 12 ppm | 12 ppm
(Disabling; 78 mg/nt | 28 mg/ni | 20 mg/ni | 9.8 mg/ni | 9.8 me/ni
Aol o) mg/ m mg/ m mg/ m .8 mg/m .8 mg/m
AEGL-3
(Lethal: 170 ppm | 62 ppm | 44 ppm | 22 ppm | 22 ppm
A6 ) 139 mg/nd | 51 mg/nd | 36 mg/nd | 18 mg/mt | 18 mg/ni
(%3 : US NAC, 1993)
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2) US EPA RMP*Comp €3 JFA 4=
US EPA°A= 3st&Ed  Alae] sk & #E] A& (RMP;  risk
management plan)S 3%k 3}stEAY g WHAE Sl HE TR
Zel RMP*CompE A|l&atil QthHUS EPA, 2013). o] H& Zaz1ae
Z TN SAEAEZDT 63709 Qs st F 3|k A g A

E ¥dsta 9len ols =dd i =3t JHS o] §sto] 39t

RMP*Comp
@I Back

Errors Found Chemical Information

Mo errors found Chernical Mame: Hydrogen fluoride {anhydrous)

CAS Mumber: 7E64-35-3

Chemical Type: Toxic Gas

Note:-

RMP*Comp treats this chemical as neutrally buoyant. Under some circumstances, it can hehave as a dense gas upon release. If
vou cansider this likely for your scenario, please refer to the tables in the Offsite Consequence fAnalysis Guidance

Worst—case Analysis

¥ Scenario type: EWorst-case Oalrernative
P Physical state: Elnliguefied
Oliquefied by refrigeration
Olliquefied under pressure

6 Quantity released: oo tons [2000 |bs] w

& surrounding terrain type: @& Urban {many obstacles in the immediate area)
2 Rural {terrain generally flat and unobstructed)
Mitigation measures
Check the checkbox below if the fallowing mitigation measure is in place in your process.

e Release in enclosed space, in direct contact _
with outside air:

a9 22. vl= EPA¢] RMP*Comp Al&# oA 314

T
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ZAEARA Rdgo] S Z4FTHL 0016
H

Alternative Analysis

e Scenario type: OWarst-case @ alrernative

& Physical state: @Unliquefied
C’Liquefied by refrigeration
OLiquefied under pressure

& Release rate calculation: @User—specified OEstirnated
Release rate: 5 kilograms i per | sec ¥
ﬁ Release duration: 60 :minutes
9 Surrounding terrain type: & Urhan (many ohbstacles in the immediate area)

O Rrural {terrain generally flat and unobstructed)

Mitigation measures
Check the checkboy below if the following mitigation measure is in place in your process.

6 Release in enclosed space, in direct contact
with outside air:

138 23. u]= EPAS] RMP*Comp &8 =7

&
o,
flo

EAAS S VRte s FASAEEYE HES FAT A, 937
H

3

J
o 1.3 km (0.8 miles)= ¢S5 2lor, &A1 919 WFL oF 26 k

(1.6 miles)® o =5t}
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Estimated Distance Calculation

9 Estimated distance to toxic endpoint: (.8 miles (1.3 kilometers)

This is the dowmiind distance to the toxic endpoint specified for this regulated substance under the RMP Rule. Repart all
distances shorter than 0.1 mile as 0.1 mile, and all distances longer than 25 miles as 25 miles.

1 i

Chemical: Hydragen fluoride (ankydrous)

CAS number: 76/4-30-3
Threat type: Toxic Cas

Scenario type: Alternative

Release duration: &0 minutes

Release rate: S kilagrams per sec
Mitigation measures: Release in enclosed space, in direct contact with outside air

Surrounding terrain type: |Jrban surroundings {many obstacles in the immediate area)

Toxic endpoint: ().016 mg/L; basis: ERPGC-2

Assumptions about this scenario

wind speed: 3 meters/second (8.7 miles/hour)

Stability class: [

Air temperature: 77 degrees F (25 degrees C)

19 24. v]= EPAS RMP*Compell o3 =AIA S HF Atal ¢ @WHA
o= At
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Estimated Distance Calculation

a Estimated distance to toxic endpoint: 1.6 miles (2.6 kilometers)

This is the downwind distance to the toxic endpoint specified for this regulated substance under the RMP Rule. Report all
distances shorter than 0.1 mile as 0.1 mile, and all distances longer than 25 miles as 25 miles.

1 &

Scenario Summary

Chemical: Hydragen fluoride {anhydrous)

CAS number: 7§64-30-3
Threat type: Touic Gas

Scenario type: Alternative

Release duration: &0 minutes

Release rate: 5 kilagrams per sec

Mitigation measures: Release in enclosed space, in direct contact with outside air

Surrounding terrain type: Rural surroundings {terrain generally flat and unobstructed)

Toxic endpoint: (016 mg/L; hasis: ERPG-2

Assumptions about this scenario

wind speed: 3 eters/second (6.7 miles/hour)

Stability class: [

Air temperature: 77 degrees F (25 degrees C)

a9 25. "= EPAS RMP*Compell &3t w&A4e] HF Aol g7
o= A3t

o
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3) FuWl CARISSt Z e wlm 24

Abal z7] b8 CARIS®F RMP+Comp$he] Abal 48 A9 oF A3E

K

o
o= Aztolr, & 9L RMP+Comp Z3oltl. CARISel 23k HF Abar
AFA G (534, ERPG-3 (0 min) 170ppm A§) ¥ FAHA G (=,

dlo
I

At o] wuwstdnt FEM 2 wgMow gaAE A CARIS

ERPG-2 (0 min) 50ppm #-&)¢] Hel&= AlunAFdozFE <F 9b4 0.3 kn
HAR FEHAoW, AFaL A ge] 73 Audd o dF Ao $FA
o 9 FAFEAFL 47 A 05 km 2 1.8 km7tA FFEHE Aoz F4
Atk ofel 3] RMP+Compel 9% £33 9 (I, ERPG-2 (1 hr)
20ppm A 8)2> RHE 1.3 kn7kAl A= CARIS o5 dFAd vsf oF
1 kme] Aol Holi gt}

H] Z RMPxComp”7t W7 Ao AF 2 714ES a8k eth= A
o]l o AEAY oAF A& VIFES N S 21E A 85
w2l CARIS Bt 8l A9s JFde=z FAsHA " ol Hld)
CARISE i Aol A 9 7174ES agaty] wigo] dade] Abal A A
STH o RH WA ET ofye}l nbgh
PR dFHo] dHA A &Aoo & ¥
ERPG 1 hr Bt} € E42<2 ERPG 0 mine &3l o], 9&&FH o=
W7 i FA4E 5 Jdues Addol ATk 2 dE CARISS

RMP*Comp =&

o

hal -
%A A5 WAV AT AolE Heols AL FAD F AT

4
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RM P*Comp@

Bt 1.3km

1% 26. CARIS®F ®]= EPA RMP*Compel ¢]

il

o ¢

e

AEGLs 7]

H48e 9

=13

of AlaX]H o2 HE H]
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R
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(12 ppm)¥ AEGLs-1(Zofn s ®)e dis%=(l ppmE Z34et= A
o] o FHArt. AEGLs-1(FefnfF s r)o] #is%(1 ppm) 27 A
5 kn W= S50, AEGL-2
(Folfrs=)e 4A7 2 8A17F s (12 ppm)oll W o5 JFA>
1 km 92 AIRF Wige] @& oS W9 zpol= gliloy, F49
2ol gk WYTF 1A oF 60°, 4417 oF 90°, 8AIZF o] Fo=
180° Zt= 2 wWolAar AT
el seE A Ala F A AIZE Fetells G WLTF Algte] A

% A4 fd sl dee #A @ & AUk

=

— o

lo

2

AEGL-2(4hr)

¢ <2hz 1km>

¥ P AEGL-2(4hn)

fil <27 1km>
>

(. AEGL-1(4hr)

WAEGL-1(4hr) <2kd 1.5km>

<z 1.5km>

e 3 AEGL-2(8hr) '\‘ J ) AEGL-2(8hr)
£ . ,’l <9t 1km> | A vt; 4 <grA lkm>
v e

AEGL-1(8hr)

AEGL-1(8hr) <8t 1.5km
=3 1.

it <8 1.5km Timeem—

%9 27. CARIS®} AlzHE w]= EPA AEGLsel &3t 3}st&E4 Afar
FEFY Pl
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F 18. W] EPA Thg 71 @ol Mo B3la A4 2 e #F(ppm)
_— Exposure duration

Guideline Omin | 30 mn | 1hr 4 hr 8 hr
AEGL-1 1.0 1.0 1.0 1.0 1.0
AEGL-2 95 34 24 12 12
AEGL-3 170 62 44 22 22
ERPG-1 (AIHA)? 2 2
ERPG-2 (AIHA) 50 20
ERPG-3 (AIHA) 170 50
CEEL-1 (CIC)® 15
CEEL-2 (CIO) 7
CEEL-3 (CIO) 50
IDLH (NIOSH)* 30
REL-TWA (NIOSH)? 3
REL-STEL (NIOSH)* 6°
REL-TWA (OSHA)® 3¢
TLV-Ceiling (ACGIH)" 3
MAK (Germany)' 3
MAC-Peak Category 3.3
(The Netherlands) '

a.
b.

C.

ERPG (Emergency Response Planning Guideline),

AL 9] A 3] (American Industial Hygiene Association),(ATHA 2002)
CEEL (Community Emergency Exposure Levels), Clement International
Corp., 7| &7H&

IDLH (Immediately Dangerous to Life and Health), "= =¥

Abd ¢k B A A -9 (National Institute of Occupational Safety and Health),
(NIOSH 2002)

. NIOSH REL-TWA (Recommended Exposure Limit-Time-Weighted

Average), =& FA|-A|-7teH T @3, (NOISH 2002)

3T (e}
L EFody S

NIOSH REL-STEL (Recommended Exposure Limits—Short-Term Exposure
Limit), =% F2-97]3F =% 3 di, (NOISH 2002)

g. OSHA PEL-TWA (Permissible Exposure Limits-Time-Weighted Average),

8§ =& FA-A-7FgH  , (NOISH 2002)

h. ACGIH TLV-ceiling (Threshold Limit Value-ceiling), "= %%

A A A E7FE 9] 3] (American Conference of Governmental Industrial
Hygienists), (ACGIH 2002)

. MAK (Maximale Arbeitsplatzkonzentration: Maximum Workplace

Concentration]), (Deutsch Forschungsgemeinschaft: German Research
Association, 2002)

j. MAC (Maximaal Aanvaaarde Concentratie: Maximal Accepted

Concentrationpeak category), (SDUUitgevers (g &= A}3| &3 ),
The Hague, The Netherlands 2000)
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= ABSTRACT =

Study on Acute Risk Management to Prevent

Damage on Human in Chemical Accident

Sang-Hoon Lee
Graduate School of
Public Health

Yonsei University

(Directed by Professor Dong-Chun Shin, M.D, Ph D)

This study aims to investigate the current state of chemical accident
response 1n Korea and provide a guide for secondary damage
prevention. With this purpose, the paper will cover chemical
management systems, state of chemical distribution, and response status
for chemical accident in Korea. Reflecting problems observed in dealing
with the secondary damage from the recent hydrofluoric acid leak in
Korea, it also finds how to improve and complement the system based

on the foreign cases and suggests sound policy measures.

The chemical accident state in Korea indicates that total 311
accidents occurred from 2000 to 2006 with an annual average of 51.8.

The number has also increased each year since 2001.
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The domestic accident response system is mainly managed by the
Ministry of Environment of Korea in accordance with the Standard
Manual on Risk Management for Hazard Chemical Leak Accident and
the Practical Manual on Risk Response for Hazard Chemical Leak
Accident. Several instruments to respond to chemical emergency such
as Chemical Accident Response Information System (CARIS) and
Emergency Response Guidebook (ERG) are used in case of emergency,
vet the systematic response for secondary damage prevention after the
emergency measures are insufficient because the instruments are

primarily at the initial action level.

In the foreign cases for chemical emergency response, the U.S.
Environment Protection Agency (EPA) has set National Oil and
Substances Pollution Contingency Plan (NCP), which maintains a
cooperative system with 15 federal agencies and performs chemical
incident response activities with National Response Team (NRT),
Regional Response Team (RRT), On-Scene Coordinator (OSC), recovery
experts, and other local committees. The U.S. government also
established and implemented Subcommittee on Acute Exposure Guideline
Levels (AEGLs) to prevent secondary damage in chemical accidents.
Meanwhile, the U.K. has operated National Chemical Emergency Center
(NCEC) with a 24-hour operation system, providing information on safe
handling and transportation of chemicals and contingency plan for
chemical manufacturers, traders, sellers, and users. The study also

found that Japanese government is also prepared for the emergency by
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setting measures by ministries and the local governments are doing
their parts for accident treatment, cause investigation, and prevention.
Though the nations have different preparation or response programs by
their own disaster management systems, the U.S is considered to have
the most systematic program throughout the all stages including

prevention, preparation, response and post—-management.

The U.S has categorized about 400 EHSs (Extremely Hazardous
Substances) and set and introduced 143 AEGLs. As a criteria that
provides the exposure limit of hazard substances for the public, the
AEGLs subdivide exposure duration into five classes including 10 min.
30 min. 1 hr. 4 hr. and 8 hr. The guide classifies toxic effects showed
in each duration and provides the exposure limit by hour and toxicity
which can be utilized as an indicator of risk level in potential chemical
accident sites. Through research on the applicability of AEGLs to
domestic environment, the study revealed that assessment criteria for
affected areas should be enhanced while the introduction of standard

management system for affected area by hour is feasible.

Thus, the agencies in Korean need to improve manuals for chemical
accident in Korea, for example to decide whether the residents can
return to the site, through systematic verification by applying the

AEGLs after the emergency state is lifted.

Key words: chemical accident, health impact, secondary damage

prevention, risk management plan
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