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2000 5 23
91
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4.1

4.1.1
1914 1918
Chlorine Phosgene
chloropicrin
Cyanide mustard gas
130
1925 6 17
1932
1935
Abyssinian 19

Diphosgen DP

DM Hydrogen
40 12
4.6
1 5
1/3
50

41
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1,381
255

1950

911

1995 3 20

5,500

3,610
1,957 CN 172

1954 1979

Saddam Hussein

2 90
1994 6
580 7
?
8 20
14
4 2
MSDS
12

1980



Guide for
the selection of chemical agent and toxic industrial material
detection equipment for emergency first responders

Toxic industrial materials, TIM

30
LCso 100,000 mg-min/m®

TIM

4.1 4.2 TIM TIM
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4.1

TIM

Ammonia

Arsine

Boron trichlorid

Boron trifluoride 142-01
Carbon disulfide 089-01
Chlorine 049-01
Diborane
Ethylene oxide 061-01
Fluorine 156-01
Formal dehyde 066-01
Hydrogen bromide
Hydrogen chloride
Hydrogen cyanide 103-01
Hydrogen fluoride
Hydrogen sulfid
Nitric acid
Phosgene 047-01
Phosphorus trichloride 158-01

Sulfur dioxide

Sulfuric acid

Tungsten hexafluoride

4-4




4.2

TIM

Acetone cyanohydrin

Boron tribromide

Carbon monoxide

Carbonyl sulfide

089-01

Chloroacetone

Chloroacetonitrile

Chlorosulfonic acid

Diketene

1,2-Dimethylhydrazine

1,2-

Ethylene dibromide

060-1

HYDROGEN SELENIDE

Methanesulfonyl chloride

Methyl Bromide

Methyl chloroformate

Methyl hydrazine

138-01

Methyl isocyanate

048-01

Methyl mercapta

Nitrogen dioxide

Phosphine Isopropyl

Phosphorus oxychloride

Phosphorus pentafluoride

Selenium hexafluoride

Silicon tetrafluoride

Stibine

4-5




Sulfur trioxide

Sulfuryl chloride

Tellurium hexafluoride

n-Octyl mercaptan

Titanium tetrachloride

Trichloroacetyl chloride

Trifluoroacetyl chloride

4.3

IDLH 100 ppm
4.3
46 281 25 ppm
66 164 30 ppm
49 34 10 ppm
? 51 30 85 ppm
101 11 2 ppm
158 5 25ppm
100 4 5 ppm
157 2 50 ppm
47 1 2 ppm
TIM

4-6




4.1.2

Nuclear Biologic

NBC

WMD
8
911
1995
911

WHO

Chemical
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2.
3.
4.
1.
mR/hr
2.
4.4

4-10

4.4



A=4x 32 mR/hr
B=x 8 mR/hr
C=1/4x 2 mR/hr
K
4.5
4.5

0.5 mR/hr

411



50 mR/hr

1 mR/hr
200 mR/hr

30 mR/hr
1.
A C
?
SCBA
CDV-700
2

25 rem

100 rem
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4.6

0 1Gy |1 2Gy 2 6Gy 6 10Gy | 10 20 Gy
5-50 3 Gy 100 100 100
N/V 3hr 2 hr 1hr 30 min
4 6wk 4 6wk 5 14 day
0-80 80-100 100
2 1 2 2
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100

143

80

1971
1975

48

3

26

26



2000 10 11

23 10 91
104 30 46
31 1
1. Anthrax International Herald Tribute
2. Smallpox International Herald Tribute
3. Botulism
International Herald Tribute
4, Pneumonic plague
International Herald
Tribute
1.
1
Bacillus anthracis 4.2
7 2
A 1 3

4-15



4.3

20

2 4

®
<
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penicillin 400 4 6 7 10
erythromycin tetracycline chloramphenicol

CDC CDC
0800-024582

4-17
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1980
Orthopoxvirus variola  smallpox vaccinia
monkeypox cowpox 4
1 30
1 2 7 17 12
2 3
1 2
2
3 4 4.5
1
2
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A.

vaccinia virus
B.

100

1 5
C.

4
4.5 3 5 7

Diwy 2 Dy &
. +. :




A.
CDC CDC
0800-024582
B.
Clostridium botulinum
A
B Ca Cb D E F G
A B E
1 ng/kg
18
4.6
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4.6

A

5,000 10,000

CDC

CDC

0800-024582
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4.8

42

Yersinia pestis

4.7

4-23



4.8 (a) (b)

8 24

A.Tetracyclin 40 mg/kg 4 5
B.Chloramphenicol 40 mg/kg 4
C. Streptomycin 1g

4-24



N o s~ wDNPRE

1970

CDC CDC
0800-024582

Choking Agents CG D

Nerve Agents GA GB GD GF VX
Blood Agents AC CK SA

Blister Agents HD HN-1 HN-2 HN-3 L
Vomiting Agents DA DL DM

Tear Agents CN CS CR

Incapacitating Agents LSD BZ

CSTI

4-25
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Safety
I solation
Notification
S Safety

| Isolation and deny entry
N Notification

Command Management

Identification
A ssessment

1995 3
12 5,500
2.5

Action planning



C Command/ management
| ldentification assessment
A Action planning

Protective
equipment
Containment and Control
12 5,500
1,036 10 1,364 EMT
23 110

Protection actions

P Protective equipment
C Containment and control
P Protective actions

4-27



Decontamination
and cleaning

Disposal

Documentation

D Decontamination and cleaning
D Disposal
D Documentation

MSDS
CSTI

4.7
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4.7

MSDS

CSTI

2002 Toxic Chemical Profiles

and Survival in Emergencies and Disasters

21st Century Complete Guide to First Response

21st Century Complete Guide to Bioterrorism,
Biological and Chemical Weapons, Germs and
Germ Warfare, Nuclear and Radiation Terrorism
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4.2
POPs

421

4-30

4.9

4.10



4.9

POPs

CWC UNEPPOPS EPA IRIS

EMEP

4-31




4.10

POPs

UNEP CWC

IRIS ENEP POPS
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4.8

Persistent Organic Pollutants

http://www.chem.unep.ch/pops/

Canada POPs Fund

http://www.chem.unep.ch/CanadaP
OPsFund/Default.htm

POPs related GEF Projects

http://www.chem.unep.ch/pops/newl
ayout/gefrelpro.htm

Proceedings, Reports and
Documents

http://www.chem.unep.ch/pops/newl
ayout/prodocas.htm

Information on POPs, their
Alternatives and Alternative

http://www.chem.unep.ch/pops/newl
ayout/infpopsalt.htm

Approaches
POPs Global Monitoring http://www.chem.unep.ch/gmn/defa
Programme ult.htm

Reports and Documents

http://www.chem.unep.ch/pops/newl|
ayout/repdocs.html

The POPs Handbook

http://ipen.ecn.cz/index.php?z=& 1=
en& k=handbook

International Workshop on
Non- Combustion Technologies for
Destruction of POPs

http://ipen.ecn.cz/index.php?z=&I|=
en& k=events& r=viewtxt&id=55&id
_rubriky=3

Recent POPs Implementation
Activities

http://ipen.ecn.cz/index.php?z=&I|=
en& k=implement

Enabling activities to facilitate early
action on the implementation of the
Stockholm Convention on Persistent
Organic Pollutants (POPs) in Ghana

http://ipen.ecn.cz/index.php?z=&I|=
en& k=enabling& r=viewtxt&id=33&
id_rubriky=7

4-33




Enabling activities to facilitate early
action on the implementation of the
Stockholm Convention on Persistent
Organic Pollutants (POPs) in
Indonesia

http://ipen.ecn.cz/index.php?z=&|=
en& k=enabling& r=viewtxt&id=34&
id_rubriky=7

Enabling activities to facilitate early
action on the implementation of the
Stockholm Convention on Persistent
Organic Pollutants (POPs) in the
Republic of Macedonia

http://ipen.ecn.cz/index.php?z=&I|=
en& k=enabling& r=viewtxt&id=35&
id_rubriky=7

ACPO - Associacao de Combate aos
POPs

http://acpo94.sites.uol.com.br/index
.htm

Alaska Community Action on
Toxics

http://www.akaction.net/

Participating Organizations

http://ipen.ecn.cz/index.php?z=&|=
en& k=organizations

Workshop on POPs preliminary
Inventories and monitoring
(POPs-I1)

http://ipen.ecn.cz/index.php?z=&I|=
en& k=news& r=viewtxt&id=59&id__
rubriky=1

Ending the toxic trail New
international code on pesticide use
adopted

http://ipen.ecn.cz/index.php?z=&I|=
en& k=news& r=viewtxt&id=51&id_
rubriky=1

Dioxin concentrations in Liberec
doubled after waste incinerator
started work

http://ipen.ecn.cz/index.php?z=&|=
en&k=news& r=viewtxt&id=50&id_
rubriky=1

River Labe polluted by toxic PCBs

http://ipen.ecn.cz/index.php?z=&I|=
en& k=news& r=viewtxt&id=49&id__

4-34




rubriky=1

Toxic contamination in floods
threatens population

http://ipen.ecn.cz/index.php?z=&I|=
en& k=newsé& r=viewtxt&id=44&id_
rubriky=1

Health activist sued anew for
pesticide poisoning expose

http://ipen.ecn.cz/index.php?z=&|=
en& k=news& r=viewtxt&id=16&id_
rubriky=1

Greenpeace presents to Mexican
senators 12 metal barrels
symbolizing hazardous chemicals

http://ipen.ecn.cz/index.php?z=& 1=
en& k=news& r=viewtxt&id=11&id_
rubriky=1

Information & Resource Exchange

http://ipen.ecn.cz/index.php?z=&I|=
en& k=documents

Alberni Environmental Coalition

http://www.portaec.net/

Albertine Rift Conservation Society
- ARCOS

http://www.arcos-scora.org/

Asociacion Argentina de Medicos
por el Medio Ambiente (AAMMA)

http://www.aamma.org/

Center for World Indigenous Studies
(CWIS)

http://www.cwis.org/

Communities Against Toxics

http://www.communities-against-to
xics.org.uk/
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4.2.2

POPs

1998 6

Persistant Organic Pollutants, POPs

12

PCBs
dieldrin
heptachlor
toxaphene

Endein
Heptachlor
Chlordane

POPs

aldrin

HCB

2 3
12
dioxins DDT
chlordane
endrin ? furans
mirex
POPs
12
1950 1974
1971
DDT BHC
Aldrin Dieldrin
Endosulfan
POPs



POPs POPs

20

Environmental
accumulation

POPs

United Nations Environment Program, UNEP

L Dsg POPs
0.002 mg/kg
TCDD 10,000 mg/kg
hexachlorobenzene

4-37



4-38

POPs
4.9

2A
carcinogenic to humans

humans

Dioxins 1
Carcinogenic to humans PCBs
Probably

2B

Possibly carcinogenic to



49 POPs

Aldrin 0.0001 mg 1b

Dieldrin 0.0001 mg 1b
Endrin 0.0002 mg 1b 3
DDT 0.02 mg 11 2B
Chlordane 0.0005 mg 11 2B
Heptachlor 0.000 1mg 11 2B
Hexachloro-benzene la 2B
Mirex 2B
Toxaphene 11 2B
PCBs 2A
Dioxins 1 3pgl-TEQ 1
Furans 2B

POPs
POPs
9
POPs

4-39




4-40

POPs

POPs
2000 11
POPs
POPs
POPs
DDT HCH POPs
HCH
DDT
DDT UNEP 2000
12 11
12 2001
5 23 91

The Convention on Persistent
Organic Pollutants, CPOP



POPs

POPs
UNEP
CWwcC EPA IRIS
UN/ECE —
EMEP 1997
1. UNEP
1973 1
1997 UNEP POPs
2000
1
2
3

http
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/Iwww.unep.org/

2.
91 122
2000 12 4 10
Johannesburg
2001 5
22 23
50
3 4
POPs Stockholm
Convention on Implementing International Action on Certain
Persistent Organic Pollutants UNEP 1997 2
7 19/13C UNEP
POPs
aldrin chlordane
dieldrin endrin heptachlor
mirex toxaphene
hexachlorobenzene DDT PCBs
dioxins furans ? POPs
POPs DDT
3-5
100 POPs 2025
?
POPs Review Committee
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European
Commission singed both the Final Act and the Convention
and Antigua and Barbuda, Argentina, Armenia, Australia,
Austria, Bangladesh, Belgium, Benin, Bolivia, Bosnia and
Herzegovina, Brazil, Bulgaria, Burkina Faso, Cambodia,
Canada, Chile, China, Colombia, Comoros, Cote d’ Ivoire,
Croatia, Cuba, Czech Republic, Denmark, Dominican
Republic, Finland, France, Gambia, Georgia, Germany,
Ghana, Greece, Guinea, Haiti, Hungary, Iceland, Indonesia,
Islamic Republic of Iran, Ireland, Italy, Jamaica, Kazakhstan,
Kenya, Kuwait, Latvia, Lebanon, Liechtenstein, Luxembour g,
Mali, Malta, Mauritius, Mexico, Monaco, Morocco,
Mozambique, Netherlands, New Zealand, Nicaragua, Nigeria,
Norway, Panama, Papua New Guinea, Peru, Philippines,
Poland, Portugal, Republic of Moldova, Romania, Samoa,
Senegal, Singapore, Slovakia, Slovenia, South Africa, Spain,
Sudan, Sweden, Switzerland, The former Yugoslav Republic
of Macedonia, Togo, Tunisia, Turkey, Ukraine, United Arab
Emirates, United Republic of Tanzania, Uruguay, the United
States, Venezuela, Vietnam, Zambia, and Zimbabwe

CWC
CWcC
92 11 150
CWC
OPCW 35 352

739
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CwcC

88 12

Environmental Protection Agency, EPA

IRIS
IRIS http //www.epa.gov/iris/
RfDs RfCs
IRIS
1986 Guidelines for Carcinogen
Risk Assessment Weight-of-evidence
A Bl B2 C D E
238 ?
4.10 A
Bl



B2

D
E
410 IRIS
A |Human carcinogen 11
Probable human carcinogen-based on limited
B1 |evidence of carcinogenicity in humans and 58
sufficient evidence of carcinogenicity in animals
B2 Probable human carcinogen-based on sufficient 68
Evidence of carcinogenicity in animals
C |Possible human carcinogen 41
Not classifiable as to human carcinogenicity 110
E |Evidence of non-carcinogenicity for humans 3

Integrated Risk Information System,

http://www.epa.gov/iris/search.htm, 2002/2/6

5. UN/ECE
EMEP 2000 10 UN/ECE

10
UN/ECE

Aarhus Convention
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2002

10

29

40



10

30

10

500

6,000
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1981

3,000 1981
10
1993 140
170
4
7. Organization for Economic
Cooperation and Development, OECD 1960
OECD
OECD 1
2
3
4 OECD

EHS Environment Health & Safety News
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EHS

EHS
News

4.11
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POPs

2003

2003

POPs

10

75
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10
2003
10
PCDD/PCDF
POPs
10
PCDD/PCDF
IPEN
11
11
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4.3

4.12

CSTI

CSTI

20
90 4.13

4-52

CSTI

4.14

OES

11



4.12

8 30-9 00

9 00-9 30

92

9 30-9 50

9 50-10 50

10

50-11

00

11

00-12

00

12

00-13

00

13

00-15

00

15

00-15

10

15

10-16

40

16

40-17

17 20
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4.13

8 30 9 00

1 9 00--9 10

2 9 10--10 00

10 00 10 20
3 |10 10--12 00
4 |13 00--14 50
14 50 15 10
5 |15 10--16 10
6 |16 10--17 10
CSTI

4-4




4.14 CSTI
1. 4 1.
Awareness 2. S
3. |
4, N
1. 12 1.
Operations 2. S
defensive 3. |
16 4. N
5. C
6. |
A
7.
PCP
8.
DDD
9.
10.
1. 24 1.
Incident 2. S
Commander HAZMAT 3. |
40 4. N
5. C
6. IDHA |
7. A PCP
8.
DDD
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10.
4. ABCD 4 |1.
Technician 2.
1 offensive 40 160(3. /
4, DDD
mitigation 5. EMS
6.
5. FG ABCD
Specialist 40
2 80
6. Safety 40
Officer
7. 8
Executive
management
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1996
. Niosh Chemical Hazards

o0 s wN R

1. Hazardous Material Guide For First Responders

2. 2000 Emergency Response Guidebook

3. Niosh Emergency Response Resources

4. Breathing Apparatus

5. Chemical Accident Contamination Control Us Army Field Manual

6. Toxic Chemical Information, Including Public Health Statements
And Toxfags

7. Atsdr Datasheets On Medical Aspects Of Specific Chemicals

8. EPA Hazardous Materials Response Overview
9. Niosh Pocket Guide to Chemical Hazard

CHEMTREC
SAC International chemical
Environment
CHEMTREC
CHEMTREC 1971
190 90

24

4-57



CHEMTREC
MSDS
NAERG North America Emergency
Response Guide

40
40
MSDS 250
50
CHEMTREC
24
CHEMTREC
CHEMTREC 14
12 12
250
SAC

Spills Action Center, SAC
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ICE

24

SAC

SAC

24
CHEMTREC

OECD
45

ICE

SAC

CANUTEC

1996 234
40

International chemical Environment
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SDS

24

ICE

ICE

ICE

ICE

MSDS

ICE

ICE

ICE

Safety Data Sheets
ICE
ICE ICE



411 14
CSTI

411 CSTI
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4.12 CSTI

-

4.13 CSTI




4.14 CSTI

CSTI 1998 " Revised ”
REGULATIONS CALIFORNIA CODE OF REGULATIONS TITLE19
DIVISION2 CHAPTER1 SUB-CHAPTER2 2560a

CSTI

1. Drums

A WO DN P

1/16

1 155
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4-64

2 255 removal top
3 355
3. over pack
1 185 Salvage Drum
2 28 Salvage Drum
3 PET Salvage Drum
4.100 1501b
5.
6.
7. 200
8. MC306/MC406
9. 64 10
10.
11. 2 10
1 ?
2 ?
12.
1 100-150
2 1
3 2
13.
1 2. 3



10. 11. 12. 13.

A B C
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38

4.17
1192/01/11
2 192/04/03 X X 24
3 192/04/19 XX
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02/04/25 XX 1
257 km
3
92/06/23 X X
92/07/06
92/07/06
92/07/08 XX MSDS

4-73




9 192/07/11 XX
10092/07/13 XX
1192/07/25 XX
1292/07/27 XX
1392/07/29 XX
14192/08/02 XX
15[92/08/07 XX
16[92/08/27 XX
17092/09/03 X X
18[92/09/11 XX
19092/09/16 XX
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20(92/09/24

21192/09/26 XX
22(92/09/29

23(92/10/03 XX
24192/10/10 XX
25(92/10/15 XX
26(92/10/20 XX
27(92/10/23 XX
28(92/10/29 XX
29(92/10/30 XX
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30192/11/05 XX
31192/11/16 XX
3292/11/18 XX
3392/11/22 XX
3492/11/24 XX
35(92/11/25 XX
36(92/11/25

3792/12/09 XX
3892/12/11 XX
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51
04 03
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04 19

49
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07 06
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07 06
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08 02
.
09 11 VOC
8
09 26
9
FTIR
10 15
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FTIR
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11 18 vVOC
11
FTIR
11 22 VOC
12
12 09
vVOC
FTIR
13
12 11 vVOC
FTIR
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4.4.2

SOP
SOP SOP
252
1996
Tome's Plus
252
MSDS
252 164

SOP
SOP

252

ERG 2000

MSDS

881



1,435

Aloha
Aloha
1996 2000
1996 2000
TomesPlus

NIOSH Pocket

675

252
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IDLH

Chemical Reactivity Worksheet

and Atmospheric Administration

Worksheet

4.19

http://www.nsc.org/ehc/
cameo.com 800
621-7619

EPA

NOAA

4,700

http://chemfinder.cambr
idgesoft.com/

http://www.micromedex.
com

http://ntp-server.niehs.n
ih.gov/Main_Pages/Che
m-HS.html

http://response.restorati
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National Oceanic

Chemical Reactivity




on.noaa.gov/chemaids/r
eact.htmi

http://msds.pdc.cornell.
edu/msdssrch.asp

MSDS

325

http://hazmat.dot.gov/gy
debook.htm

500

http://www.epa.gov/swe
rcepp/cheminf.html

0.3

http://www.hach.com/h2
ou/h2msds2.htm

106

MSDS

http://www.usfa.fema.go
v/hazmat

1,750

http://www.atsdr.cdc.go
v/hazdat.html

http://www.cdc.gov/nios
h/ipcs/ipsscard.html

http://www.atsdr.cdc.go
vimmg.html

http://www.nfpa.org/

NFPA

http://www.cdc.gov/nios
h/npg/npg.html

http://www.hazard.com

20

MSDS

http://www.epa.gov/cep
po/

EPCRA
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4.20
1 192/01/13
2 | 92/03/07
3 |92/03/13 MSDS MSDS
4 192/04/30

CAS No

5 |92/05/14 MSDS MSDS
6 | 92/05/23
7 192/06/02 PE
8 |92/06/16
9 |92/06/30 [PVC PVC
10 | 92/07/08 MSDS
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11

92/07/09

2000

12

92/07/17

13

9207/17

14

92/07/21

15

92/07/24

16

92/08/07

17

92/08/13

18

92/08/13

19

92/08/20

MSDS

20

92/08/21

21

92/08/27

22

92/08/27

DMF

MSDS

23

92/08/28

MSDS
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24

92/08/29

25

92/09/02

MSDS

MSDS

26

92/09/02

27

92/09/04

28

92/09/05

ethyl diglycol
acetate MSDS

29

92/09/06

MSDS

MSDS

30

92/09/09

31

92/09/18

32

92/09/19

33

92/09/23

FTIR

50

FTIR

34

92/09/25

35

92/09/28

36

92/09/29

37

92/10/01

38

92/10/06

MSDS

MSDS
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92/10/07

40

92/10/08

41

92/10/14

4-4 MSDS

4-4

MSDS

42

92/10/14

43

92/10/16

44

92/10/16

45

92/10/20

MSDS

MSDS

46

92/10/21

47

92/10/21

48

92/10/21

49

92/10/22

50

92/10/22

51

92/10/23

TDI

TDI

52

92/11/03

MSDS

MSDS

53

92/11/06

54

92/11/07

55

92/11/12

24
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24

56

92/11/17

57

92/11/20

CSTI 12

CSTI 12

58

92/11/21

59

92/11/25

12

60

92/11/27

CSTI

61

92/11/28

MSDS

MSDS

62

92/12/02

63

92/12/02

MSDS

MSDS

64

92/12/03

MSDS

MSDS

65

92/12/04

66

92/12/05

67

92/12/10

68

92/12/12

69

92/12/13
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4.4.3

92

33
15

4.21

4.21
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11

18

4.22

ABS

POM
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4.15

05-5329690 1

02-21923349
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05-5329690~1

02-21923349
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4.4.4

1 2
24
?
XX
XX
XX

24

XX
XX

?

24

XX

XX



4.23

/

92/01/11 3
92/04/03 XX 7
92/04/19 XX 3.5
92/04/25 XX 6.5
92/07/06 3
92/07/06 5
92/08/02 XX 5
92/09/11 XX 1
92/09/26 XX 3
92/10/15 XX 4
92/11/18 XX 3
92/11/22 XX 4
92/12/09 XX 5
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XX
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4.24

Aloha
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VOC

VOC
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pH
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92/08/02

3
1335 29
92/09/26
21
2
92/10/15
3 18 FTIR
92/11/18
2 FTIR
201 2
92/11/22
FTIR
34
92/12109
FTIR
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44

9 192/12/11

33

FTIR

VOC
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4.5

45.1
MSDS
HAZMAT
Tomes Plus
NISOH Pocket Grade ERG 2000 Tomes
Plus MEDITEXT HAZARDTEXT
CHIRIS RTECS HSDB REPPOTEXT
Tomes Plus 055 106
MSDS HAZMAT
055 106 /
/
Tomes Plus
MSDS 4.26
426 MSDS
MSDS 55 106 52 356
55 106 52 169
HAZMAT 55 106 52 151
52 676
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4.19 MSDS

M S

DS

Tomes P

uls

HAZARDTEXT

ERG2000

HSDB

NISOH

MSDS

MSDS

MSDS
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45.2 1,400
800
800 16,000
1,600
881 1,635
17,780
9,000
8 55
302
4.27

336 675 6,720

44 70 880

299 498 5,980

81 160 1,620

45 101 900

36 33 720

45 92 900

3 6 60

889 1,635 17,780

110 102 110
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420 21
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4.5.4 24
10 11 24
4.28
4.28 24
[ | 207
| 450
| NTSC 9
] 530+5 mm 460+ 5mm 465+ 5mm
|
|
[ | 9
B [nput 1AV
B Output 4AV 9
B AV
|
| 8
- 1
|
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u 80 GB
m 52
[ MPEG-4
CD-RW

Watch Dog
mail
17

UPS

PC

150W x 2

2K AV UPS X1

BBC

HE HE B B B
©

24
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Multimedia Messaging Service, MMS
e-mail
e-mail

e-mail

4.24 24
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I| MMS |
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MMS
“ “ || e-mail ||
|
I | —
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4.6

4.6.1

252

CSTI
N CI A P C P D D D

2000

252

TWA |IDLH

cI1 A P CUPD D D

4.29
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1 1
2.
2.
3.
1 5
3.
MSDS
4.
CSTI
Safety
Isolation
Notification
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Command Management
Identification & Assessment
Action planning
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Protective equipment
Containment & Control
Protection actions

(Protection actions)

Decontamination & cleaning
Disposal
Documentation
(Decontamination & cleaning)

(Disposal)
(Documentation)
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4-120

4.6.2

4.30

159

4.32

SARS

72



37

11
11 23

4.8.5

4-121



4-122

4.30

No.
1 92 07 10 08:30 ~17:20 38
2 92 10 29 09:00 ~17:20 35
72
4.31
No.
1 92 07 09 08:30 ~17:20 86
2 92 10 23 09:00 ~17:20 73
159
4.32
No.
1 92 07 4 09:00 ~17:20 30
2 92 8 29 09:00 ~17:20 7

37




4.6.3
Risk Management
Program

4.26

4.26

4-123



4.33 1,3
1,3 25

4.33

1 718 000

2 7 19 000000

3 7 22 0000

4 7 22 0000

5 731 0000

6 8 1 000000

7 8 1 0O 00O0O0O0

8 8 4 00O0O0O0OO

9 8 4 0000

10 8 6 0o0o0oO0

11 8 15 0000

12 8 15 0000

13 8 19 0000

14 8 19 0000 )

15 8 26 0000

16 8 29 0000

17 9 1 0o

18 9 3 0000
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19 9 7 0o 1,3
20 9 11 oo 1,3
21 9 13 °oo 1,3
22 9 17 oo ( 1,3
23 9 24 0 1,3
24 10 21 0 1,3
25 10 21 0 1,3
26 10 21 0 1,3
4.34

4-125



4-126

4.34

50 48 43
50 76 67
100 48 62
100 62 52
100 86 90
75 33 43
75 100 100
75 19 24
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4.27

50% 50%

il

100%100%100%

75%

111

75 %

75 %

4.28
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4.28

2.06% 67 %

_2699%8741%
I I I 39. 209 %

LPG LNG
BoHs Si CHs 2Cl, HF HCI
Cly

OCA

Worst-case scenario, Wcs
Alternative release scenario, ARS
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PMP appendix A* toxic endpoint” ERPG-2 IDLH
Immediately dangerous to life or health concentrations
BLEVE Boiling liquid

expanding vapor explosion 1 psi 5
kw/n? 40
WCS
1
10
min TNT
10 yield
1.5 m/sec F /
25 50
R.H.
ARS
Drain
8 mph D
2.
1
2
OSHA PSM PMR SIC 3
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4-130

25

4.35

FeCI3
O O O O

C 3 m/s IDLH 2,100 m

o O O O F

1m/s |IDLH
6,900 m FeCls

OO O O O

C 3 m/s IDLH 2,100 m

100 HCI 30

HClo o o0 0 © = 1 m/s \DLH

4,300 m 4.29
1,3

1 m/s IDLH 2,300



F 1m/s IDLH 1,300 m
4.30
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4.35

OO0 O0OO0OO0O0

IDLH 2 |IDLH |4 IDLH
mm m m m
Im/s, F 1,200 734 461
2m/s, B 6.35 559 386 265
3m/s, C 569 390 268
Im/s, F 406 263 168
2m/s, B 6.35 195 137 94
3m/s, C 201 141 97
Im/s F 529 235 237
2m/s, B 50 329 231 160
3m/s, C 339 235 162

R = 35k P 45 W E

e m
H T e
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4.6.4

o O

International chemical
Environment, ICE

91

4.36
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4.36

92

1.1
1.2
1.3

2.1
2.2
2.3
2.4

31
3.2
3.3
3.4

Level 1

Level 3

4.1
4.2
4.3
4.4
4.5
4.6

5.1
5.2
5.3

6.1
6.2
6.3
6.4

7.1
7.2
7.3
7.4

8.1
8.2
8.3
8.4
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33
4.37
4.35

4.37

SOP

91

POPs
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FTIR
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4.38

10

11

SOP

12

PDA

13

4-139




14

15

16

17

18

19

20

1.1

CAS.NO

1.3

21

4-140

Level 1




11 25
220 4.39
4.39
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
40 220
11 18
4.22 12

252
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4.6.5

92
30
4.40
4.40

84 30 16 21 12 170
12 5 4 5 2 32
12 6 5 5 4 36

92
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36
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4.7

FTIR

4.41 4.42

4-144

FTIR

FTIR

FTIR

1,400



4.41

CAS.Number
10,768.000
01 1,3 106-99-0
9,250.010
02 71-43-2
8,680.000
03 75-01-4
7,406.820
04 68-12-2
5,835.550
05 107-13-1
5,104.325
06 85-44-9
5,025.000
07 108-05-4
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CAS.Number

2- 4,216.300
08 117-81-7
4,207.550
09 127-18-4
1,800.000
10 107-18-6
1,665.750
11 26471-62-5
1,015.550
12 7782-50-5
13 75-15-0 800.000
14 2 298.800
15 3 239.621
16 50-00-0 225.017
17 75-44-5 147.000
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CAS.Number

4.4 2-
18 101-14-4 | 126.400
19 4 84-74-2 122.500
20 88-85-7 120.000
21 4 75-09-2 108.228
22 4 123-72-8 | 100.000
23 4 75-07-0 100.000
24 2 1332-21-4 90.000
25 2 110-80-5 80.500
26 108-88-3 72.000
27 1,2- 4 107-06-2 60.500
28 2 106-89-8 50.000
29 3 7719-12-2 43.000
30 3 62-53-3 41.200
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CAS.Number
31 1 2 75-21-8 37.817
32 1 2 79-01-6 36.302
33 1 2 91-94-1 33.000
34 2 3 77-78-1 23.230
35 1 110-86-1 17.401
36 2 3 79-06-1 15.000
37 1 3 67-66-0 13.501
38 | 2,4 3 584-84-9 10.000
39 1,4 1 123-91-1 5.005
40 1 2 3| 1327-53-3 3.000
2-  -1-
41 3 107-19-7 2.000
42 3 080-62-6 1.900
43 4 121-44-8 1.851
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CAS.Number
44 3 67-64-1 0.800
45 - 4 108-39-4 0.400
46 3 108-94-1 0.380
47 2 3 1306-19-0 0.300
48 4 541-41-3 0.198
49 2- 4 4170-30-3 0.165
50 1 7439-97-6 0.158
51 4 108-10-1 0.145
52 2 3 7803-51-2 0.100
53 2 3 7440-43-9 0.007

1333-82-0

7778-50-9

7789-12-0

10588-01-9

14307-33-6

13675-47-3

13843-81-7

4-149

7789-10-8




10588-01-9

7788-98-9

10294-40-3

13765-19-0

13548-42-0

10294-52-7

7758-97-6

18454-12-1

14307-35-8

7784-01-2

7775-11-3

38455-77-5

7789-06-2

13530-65-9

13007-92-6

14018-95-2

7789-00-6

143-33-9

151-50-8

506-64-9

544-92-3

13682-73-0

542-83-

6{357-21-1

14763-77-0

14264-31-4
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4.42

1,400
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4.42

1 o o 10 37
2 oo 888
2960
3 O O
50
9900
4 oo
9900
5 oo 1,3 50 1000
6 0 0 O 100
7 ocoooo( ) 9000
? 200
8 00 O0oO ()
H 6000
9 © o 150
10 o o 40 50
11 o0 0 o0 158
25 -20
12 o o
1-20
00O0O0O0O0
13 400-800
14 o o 20-30
15 o o 7200
16 oo 9
17 o o 5
18 o o ? 24200
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21

6380

68

1,3 3068

4500

3000

22

1,3 5700

60

? 4800

23
24
25

2000

3000

200
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4.43

4.43

66 1.42 mg/L
o O 30
mg/L
66 ND(<3.24x103ppm)
66 ND(<3.24x103ppm)
64 0.013 mg/L
e 64 0.182 mg/L
5.38 mg/Nm? 60 mg/kg
64 ND(<0.018mg/Nm?)
64 ND(<0.018mg/Nm?)
64 0.048 mg/L 3
5.38 mg/Nm 60 mg/kg
oo 64 0.233mg/Nm?
79 0.005 mg/L
3.48 mg/Nm?
79 ND <0.00797mg/Nm?
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98 ND <0.138mg/Nm?
0.6 mg/Nm®
o O
98 ND <0.138mg/Nm?
64 ND <0.0182mg/Nm?
5.38 mg/Nm? 60 mg/kg
64 ND <0.0182mg/Nm?
62[1.3 ND(<0.0021mg/L)
© o 62(1.3 ND(<0.0021mg/L) ,
0.44 mg/Nm
62(1.3 ND(<0.012mg/Nm?)
62(1.3 ND(<0.012mg/Nm?)
61 ND(<0.0025mg/L)
0oo0o 61 ND(<0.0025mg/L) 0.036
61 ND(<0.025mg/Nm?) mg/Nm?
61 ND(<0.025mg/Nm?)
3.56 mg/L
00000 0.44 mg/L
49 ND(<0.00315ppm)
0.02 ppm
49 ND(<0.00315ppm)
51 ND(<0.065mg/Nm?) 0.086
51 ND(<0.065mg/Nm?) mg/Nm?
O O O O
68 ND(<0.268mg/Nm?)
68 ND(<0.268mg/Nm?)
0o 63 1.08 mg/L 6.78 mg/Nm? 10 mg/kg
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63 ND(<0.0029mg/L)
63 ND(<0.0185mg/Nm?)
63 ND(<0.0185mg/Nm?)
55 ND(<0.022mg/L)
oo 55 0.035 mg/L 0.002
55 3.75x 105 mg/Nm® mg/Nm?
55 ND(<2.8x10°mg/Nm?)
22 0.202mg/kg
0000 0.001 0.005
22 0.199mg/kg 20 ma/k
mg/Nm® | mg/L 9
22 5.16x10*mg/Nm?
22 5.40x10“*mg/Nm®
1.20x10°mg/Nm® ,| 20 250
0.01 mg/Nm
0o0o0o0 1.02 mg/L mg/L | mg/kg
46 ND(<1.40x10 3 mg/Nm?) 1.0
0.22 mg/Nm®
46 0.051 mg/L mg/L
89 ND(<0.0015mg/L)
ooooo (89 ND(<0.0015mg/L) 1.0
0.4 ppm
© mg/L
89 ND(<0.185ppm)
89 ND(<0.185ppm)
O O O O 10
46 0.037 mg/L 0.22 mg/Nm?
mg/L
46 0.037 mg/L
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46 1.40x10°mg/Nm?
46 1.40x103mg/Nm®
0.09 mg/L
O O O O O
ND(<0.037mg/L)
[¢]
49 ND(<0.00315ppm)
0.02 ppm
49 ND(<0.00315ppm)
64 ND(<0.0050mg/L)
O O O O O
64 0.165 mg/L 5.38 mg/Nm® 60mg/kg
o
64 ND(<0.018mg/Nm?)
64 ND(<0.018mg/Nm?)
0.05 mg/L
00000 ND(<0.037mg/L)
[¢]
49 ND(<0.00315ppm)
0.02 ppm
49 ND(<0.00315ppm)
51 ND(<0.0016mg/L)
oo 51 ND(<0.0016mg/L)
0.086mg/Nm?
51 ND(<0.065mg/Nm?)
51 ND(<0.065mg/Nm?)
00000 65 0.0030 mg/L 0.2 ppm 10 mg/kg
° 65 0.0030 mg/L
65 ND(<0.005ppm)
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65 0.849 ppm
98 ND(<0.138mg/Nm?)
0.60 mg/Nm®
O O O O O
98 ND(<0.138mg/Nm?)
@]
62(1.3 ND(<0.012mg/Nm?)
0.44 mg/Nm®
62 (1.3 0.091mg/Nm?
52 ND(<0.0036mg/L)
00000 0.5 ppm 5 mg/kg
52 ND(<0.003ppm)
o
63 ND(<0.0070mg/L)
6.8 ppm 10 mg/kg
63 ND(<0.019mg/Nm?)
62(1.3 ND(<0.012mg/Nm3) |0.44 mg/Nm?
98 ND(<0.138mg/Nm?) [0.60 mg/Nm?
O O O O O
51 ND(<0.065mg/Nm®) |0.44 mg/Nm®
(@]
62[1.3 ND(<0.0021mg/L) |0.44 mg/Nm?
98 ND(<0.9mg/L) 0.60 mg/Nm?
51 ND(<0.0016mg/L) |0.44 mg/Nm?
0.15 mg/L
00000 ND(<0.037mg/L)
[¢]
49 ND(<0.00315ppm)
0.02ppm
49 ND(<0.00315ppm)
00000 |63 ND(<0.0070 mg/kg) |[6.78 mg/Nm® 10 mg/kg
© 63 ND(<0.0070 mg/kg)
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63 ND<0.138mg/Nm?
63 0.091mg/Nm?
98 ND(<0.9mg/L)
98 ND(<0.9mg/L)
O O O O O
0.6 mg/Nm®
(@]
98 ND(<0.138mg/Nm?)
98 ND(<0.138mg/Nm?)
1.
2.
3.
0.202 mg/kg
20 mg/kg
4.
?
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0000 0.6 ppm
1,3
6.
1,3
?
FT-IR
FT-IR
o]
FTIR
FTIR FTIR
TWA
4.44
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444 FTIR

TWA
Avg
1 9/25 000000 1,3 0.41 ppm| 1 ppm
2 9/19 0o 0.88 ppm| 50 ppm
3 9/25 0000 0.39 ppm| 2 ppm
1,000
4 9/18 0000 0.04 ppm
ppm
O O O O
5 10/20 0.23 ppm| 2 ppm
6 10/21 0000 13 0.00 ppm| 1 ppm
7 10/21 0000 1,3 0.00 ppm| 1 ppm
8 10/21 0000 1,3 0.00 ppm| 1 ppm
1,3 0.7 ppm
? 0.7 ppm
0.2 ppm
0.2 ppm
0.2 ppm

4-161




4.8

4.8.1

4.45 47

11 30
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4.45

vVOC
08 07
08 20
08 27
08 27
08 13 vVOC
09 02
09 05
09 05
08 21
08 28
09 01
08 13 VOC
08 27
09 08
09 09
07 26 VOC
10 07
10 09
10 13
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FTIR

10 07 vVOC
10 09
10 13
09 30 VOC
10 07
10 09
10 13
10 06
10 07
10 09
10 13
10 13
11 07 FTIR

4-164




4.46

100

100

100

100

100

100

100

100

100

100
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4.8.2

11

4.47

18

4.47

51

50

09

10--09

30

09

30--09

50

09

50--10

20

10

20--10

30

10

30--12

00

12

00--13

30

13

30--15

00

O N0~ [fW|IN]|PF

15

00--15

30
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24 ?
Safety
Isolation Notification
100 250
Command
M anagement
? Acrylonitrile
051 CASNO. 107-13-1 UN NO. 1093
Protective equipment

Containment Control

Protection actions

Decontamination cleaning ?
? Disposal

Documentation
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Team

3,000
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75
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XX
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48.4

48

10

4.48

23

24

10/23

10/24

09

20-09

50

10

10-11

00

11

10-12

00

13

00-13

50

14

00-14

50

15

00-15

50

16

00-16

50
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4.8.5
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1,400
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92 1,400
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4.34 37
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4.49

92/07/04 50 | 50
92/07/09 100 | 150
92/07/10 50 | 200
92/07/26 100 | 300
92/08/27 100 | 400
92/08/29 50 | 450
92/09/01 50 | 500
92/09/05 50 | 550
92/09/09 100 | 650
92/10/13 200 | 850
92/10/13 200 | 1,050
92/10/13 200 | 1,250
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92/10/13 200 | 1,450
92/10/23 100 | 1,550
92/10/29 50 | 1,600
92/11/07 50 | 1,650
92/11/13 500 | 2150
14 !
92/11/18 50 |2,200
92/11/20 110 {2,310
92/11/23 250 | 2,560
92/11/23 100 |2,660
92/11 3,600/ 6,260
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11 23
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100 ppm

CSTI

POPs
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20
2
5 6 7 8

CSTI

90

24
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24
24
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58 36

12 8
2 3
24
8
2 9 15
11 07
Tome’s Plus
Tome’'s Plus MEDITEXT HAZARDTEXT
CHIRIS RTECS HSDB REPPOTEXT
Tome's Plus 055 106
MSDS 52 356 52 169
HAZMAT 52 151 /
Tome's Plus
881 1,635
17,780
9,000
8 55
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11 24
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FTIR

11
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FTIR 8
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10 23 24
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