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Chemical 1987 1992 1997
Chemical category ~ FullPartial Minimal Below minimal None || ~ Acryloniile e
" TR = T 1.3-Butadiene 2931 3232 4107
Therapeutic substances (1819) [8%  18% 3o 5% 8% 1 Ethylene W95l 40924 51078
Cosmelics (3410) e 1% 10% 18% 50% Isopropyl alcohol 1371 1463 1478
- ; nEm 1 0 WU 00 Propylene 19.019 23421 27533
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EPA Top 15 Chemical Accidents

Polychlonnated Biphenyls
Anhydrous Ammonia
Sulfuric Acid

Chlorine

Hydrochloric Acid
Ethylene Glycol

Sulfur Dioxide
Radioactive Material

9. Benzene
10. Hydrogen Sulfide

11. Sodium Hydroxide
12. Vinyl Chloride

13. Toluene

14. Mercury

15. Ethylene Oxide
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ERPG

*Pleasa refer to the key at the end of the table *
Current ERPG” Values (2013)

Chemical [CAS Number) ERFG-1 EEPG-2 ERPGE-3 LEL®**
Acetaldehyde (5070} .o .10 ppMO 300 ppM 1000 ppm
Acetsc Acid (Be-297) oo .5 PpMS 35 ppM 50 ppm
Acetic Anhydnde (208247} .. .05 ppm3& 15 ppm 100 gpm
Acroleinfuoyoa-8) .. . _.005 ppmS 015 ppm 15 ppm
Acrylic Acid [Pe-30-7) o1 PRME 50 ppm 50 ppm
Acrylonitrile (xoF-a3-2p 10 ppme 35 ppm 75 ppm
AllylChioridefaozosa).. ... . . 3 pPpMS 40 ppm 300 ppm
Ammionia {7664-82-7) ... < .25 ppm& 150 ppm 750 ppm
ArsinedrpBiga-a) o WA+ 0.5 ppm 15 ppm
Bemzene (Fra3-2) .. PP - 50 ppm& 150 ppm 1000 pEm
penzene, ethylenated, by-prodwcts from

[Dowtherm Q) (6887428 . .. .. . IThs 150 mgfm' I0g
Benzoyl Chlonde [gE-88-4] PP ~0.3 ppmd 5 ppm 20 ppm
Benzyl Chlonde [xooe4-7)— — o 1 ppmd 10 ppm 50 ppm
Berylliom [ped03)ooo— At 25 ppm 100 pEfmd

a1y ERPEYWEEL HandBook 11 AIHE ravdefine Founidataen
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Fiurs 2533 Tiinicadhy, chiwrical, thik caf case Figure 25-34 To protect the glass bottle, which has

Harm ara not packaged i cardoosrd. Thissufuie 3 corfrosive in it, a carboy is used in case the bottleis
acid 1 snd icenple of 2 matarial that can couss
niarm, but undortunaiely & packaged in candgboand d:l'ﬁppEd

Ggure 25-346 b can be quite surpTsing to open the
sncche wal s Tranr tesr Praxilerr caaed Send Whiesser sopser saches
They can hold solid matsrials, some of which czn be
Qxic,

Fligure ¥5-38  The glass s o cosfed weih o plestec
cowting thal will not allce the Lopuid So sgell out d the
gloss o Broken o droppesd

Figure 25-37 Cylinders present addional nsks to
responders because not only can the contents be haz-
ardous, but if the oylinder is irvalved in a fire it may
expiode.
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Hot materials tanker.
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MC TANKER TRUCKS

MC-307

C MC-331 [ ‘.20

MC = MOTOR CARRIER

206—GASOLINE OR FUEL OIL

J07 —INSULATED {KEEF WAREM)
d12—CORROSIVES (HEAVIER THAN WATER)
A31—HIGH PRESSURE

338—CRYOGENIC [COLD)
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Storage Tanks

CRYOGENIC LIQUID STORAGE TANK
STOHES EHFUID OOCYGEN, LILTED SNTTREOCGE™S,
LR €A R PR D, 1T

PHOME ROMIF TANKS
FOR FLAMMANRLE ANDN COMBLUSTINELY LIRS
FEETILIFERS, CHESICAL SCHVINTS, BT

HIGH FRESSURE

SPHERICAL STORAGE TANK
STORES LP GASES

HIGH PRESSURE HORIZONTAL TANK

STORES LT GRASES. ANHYTDIROUTS AMMONLA,
HICIH YAMIE FREESSURE FLAMMAKLE LIS

CONE ROMIF TANK
FOR FLAMMARLE, COMRBITSTTREFR, ANTY
CORROSIVE STORAGE

[ =

COVERED TOP FLOATING ROOF TANK
WITH GEODESIC DOME
FOBE FLAMMABEE LIUID STORAGE

COVERED TGP FLOATING
ROOF TANK
FOR FLAMMABLE AND COMBUSTIRLE
STORALE

OFEN TOP FLOATING ROOF TANK
FOR FLAMMARLE AND COMBURTIRLE STORAGE
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Colour classification by hiward property

(iAS TYPE

NEW COLOURS

[nert pases for medical and industrial apphications
GAS TYPE NEW COLOURS
= Arpon AT
3 F A I ) £} 4 ¥
INERT t__ \ Brght green RAL 5018 ‘ Dark green RAL 6001
y Mitrogen N
OXITISING ! Light blue RAl 5012 Black KAL 90035
Carbon diosade 0 =
FLAMMABLE ‘ Fed RAL 2000 |' , Grey RAL 7037
= Helnom He
TOXIC ANDVOR CORROSIVE Yelow RAL 1018 . SRR
|
Specific zases

GAS TYFE

Examples of some industrial gasces and gas mixtures
o, GASTYPE MNEW COLOURS
NEW COLOURS
Aar or =y mthetee wir 3 = ar — =
Acehylens C:H, 3350 & = Biright preen RAT A018
Matoen RALS009 - —
ANnonta MHa =
\ Yellow BAL 1015
Choyuin Oy - ks -
White PAL 90140 Chlone Cla ==
: j y Wellow RAL 1018
B . < eqen o] k] - 3
Nitrons axile Nx) ) Hydrogen H,
Bloe RAL 3010

. Red RAL 2000
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(NFPA704) jhs 539

Y S A
SPECIFIC HAZARD . MRE%‘;T'” Lo
OXY - Oxidizer - May Detonate
ACID - Acid 3 - Shock and Heat \ pf
ALK - Alkali May Detonate
COR - Corrosive 2 - \iolent Chemical Change
Y- Use NO WATER 1 - Unstable If Heated . Jé‘»
gy Radiation Hazard 0 - Stable




HEALTH HAZARD

- Deadly

« Exvrerme Danger
Hazardous

- Shightly Hazardous

- Normal Materials
Chronic Hazard

L = T TN

REACTIVITY HAZARD

4 - May Detonate
1 - Shock & Heat
May Detonate
¢ - Vialent Chemical
Lhamge
i - Unstabls f Heated
0 - Srable

HMIS LABEL

REACTIVITY

HMIS s

FHE HAZLARL

4 - Very Flammable

3 - Remdily lgnitable

2 - ignited with Heat
| - Combustible

0 - Wil not Burn

PPE

PERSOMAL
PROTECTIVE
ECILIPMENT
RECOMMENDATIONS
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i

Exclamation mark Environment Health hozord
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Fire Hazard

Mooerate
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Chemical Hazard
Symbol

Apply INO Waties

Wear Prolective
ktask or Breathing
Apparatus
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& loww 3190 (5 310 > 39 9 (G Adub (Mol (o S LoD e

Globally Harmonized System of Classification and
Labeling of Chemicals (GHS)

fcww> GHS

Sl pio 9 I yilo 9,509y SO
S o gody Alnb g iy 15 @

(SDS) (cosl oMbl sd 45 13 9 oz 12 59 32 ©ledbl bLS 4l 551,85 ©
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(LD50) 51,85 o> caow : W1 31 Slio

Dose
[Mmg/kg]

25

50 200 300 500

2,000

EU R28 T+ R25 T R22 Xn
R-phrase Very toxic Toxic Harmful
USA Very toxic Toxic Harm-
ful
UN Low Risk
Very Serious PG IO (Liquid)

RTDG serious Risk Low
6.1 Toxic |"sK Risk
substances PG I PG I

PG I (Solid)




(HAZMAT Detection) :S0 Jas 8190 Lauseid
GHS axn,b

SUyhs (LY J&5 9 Joo Glp 2 dwogi v o olojlw 11950°S
(UNRTDG) .o 5 ,olo

UN Recommendations on the Transport of

Dangerous Goods (UN RTDG).
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foiwd GHS g coni (3lows 3190 4>
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SYL OSHA (29 CFR 1910.1200)
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What will be
changed by GHS?

Methanol
Methyl Alcohol
CH;OH=32.04

99.5% 14kg

), 4

Flammable Toxic

Provide Personal Prokective Equipment .
In=stall local vendilation system.
Wash well when touched.

Fraud Co_, Ltd.
1-1, Error Ave_, Hidden ciby
Imaginary country

Mathyl Alcohol
Met hanol opagh iy

LA Mo BL-08-1

14|;g UM Mo, 1250

B < E3

DAMGER

Hazard statements:

= Hugldy leamrnable houed dnd vapo

- May bs harmful if swallowed

- CAlss  sanolE ays imitation

- May damage ferility or the unbom child

R T damana o organs (condral noreons systom, visial

3 &1 X

- May cause respiratony irmtatio

- Muy cowse diowwsiness and diconess

- Causs damage to organs (central nervous system, visual
orcdne ) oy b peolongood o iepeaiodd coopires

Frecautionarny statements:
- Do not handle until all sefety precauticns have been read and
undorstond
= Roeop conlane bghtly closed.
- Keep away from heal/sparksfopen flame Mo smoking
- Wiesn proleclive gloves and eyelaoe prolection
- Dvx not eat, drink or smoke when using this product
 Isc only outdoors or inwell ventikaled area.
- Wash thoroughly after handling.

Untted Natlons Co., Ltd.

1-1, Peace Ave., Geneva

Switzariand

Tel. 41 22 817 DO 00 Fax. 41 22 817 00 00

NEW
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$ GHS o Jlaidt 6 olabo ol » S lod sl yJliro

b=

~lash point < 23°C and initial boiling
point < 35°C

~lash point < 23°C and initial boiling
point > 35°C

~lash point > 23°C and < 60°C

~lash point > 60°C and < 93°C
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GHS 40 LD50/LC50 glwo g3 9> Cuomw & 59T 99 (5199 (s 4 5 yluo

Category | Category | Category | Category | Category
1 2 3 4 5
9> (MA/kg) 5 50 300 2000 5000
See
g (MA/kg) 50 200 1000 2000 | detailed
criteria
;15 (PpPm/4h) 100 500 2500 | 20000
ol (Mg/l/4h) 0.5 2.0 10 20
Winie 9 gLaked )5 0.05 0.5 1.0 5
(mg/l/4h)

(LDso/LCsy: lethal dose/lethal concentration causing death of 50% of test animals)
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1GHS 33 1) ol 3190 51 2 o2 4 5o sLxs

Category 1 Category 2
03 (ymo L ool acsliss 6‘} Qu::)_“; a..sf'-lj it S Sl
odw

Subcategory | Subcategory
1A 1B

Sl 33 2l ooy | 1y b gy presi
Al 353 S| LT |l s s
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(HAZMAT Detection) 250 Jas> d1g0 youeid
GHS 43 S jlas 3150 (i) o 50 4o (5o sluno

Acute Category 1 Acute Category 2 Acute Category 3
Acute toxicity Acute toxicity Acute toxicity
= 1 mgl/l > 1 but = 10 mg/l > 10 but = 100 mg/I
Chronic Chronic Chronic Chronic
Category 1 Category 2 Category 3 Category 4
= Acute toxicity « Acute toxicity Acute toxicity No acute toxicity
<1mg/l > 1 but<10mg/l | > 10 but <100 mg/l and
and and and - lack of rapid
* lack of rapid = lack of rapid * lack of rapid degradability
degradability degradability degradability and
and/or and/or and/or - BCF > 500
- BCF > 500 - BCF > 500 - BCF > 500 (or, log Kow > 4)
(or, log Kow > 4) | (or, log Kow >4) | (or, log Kow > 4) and
and and @ unless chronic
@® unless chronic | @ unless chronic | toxicity >1 mgll
toxicity> 1 mg/l | foxicity> 1 mg/l

BCF: Bioconcentration Factor
Kow: octanol/water partition coefficient
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S35 o0 Kialer GHS yo 32 42
Labels

Safety Data Sheets (SDS)
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$GHS 0 bl g Sua sy og ¥
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1 cwd 9 sl
(Symbols, Pictograms and colour) & ¢ o3e « sl
(Signal words) swns jloie olds
(Hazard statements) ks ol,ls
(Precautionary statements and pictograms) 4! 5y e g ol,Le
(Product identifiers /declaration of ingredients) dlgo duode!/ Jguazo ausll

(Supplier identification) suics (ol oLl
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GHS adle

Flame over
circle

Ya)
y w'-lu/. U

Exploding

Corrosion

Gas cylinder

Skull &
crossbones

Exclamation
Mark

Health
Hazard

Environmental
Hazard

¥
B9




(HAZMAT Detection) :S0 Jlas dgo youdtis
GHS W& Al

&

Explosives Flammable substance Oxidizing substance
Self-reactive subst. Self-reactive substance

Organic peroxide Pyrophoric and seli-

heating substance

Organic peroxides

Compressed gas Skin corr.firrit. Environmental
Eye damagedirrit. hazard
Corrosive to metal

Acute toxicity Sensitization (Respiratory)

Skin corr.firrit. Muta.genicit:,r .
Eye corr.firrit. Carmnogep:mt}r n_
Sensitization (Dermal) Roproductive toxicity

Target organ toxicity ::gif:t?;ﬁa ;;:::Eiw

Acute toxicity
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§ GHS 40 osins ylnia olols

“Danger” or “Warning”
(yhs gdaw) yhas awd Gl (o JB pled g s p auST (gl coliswl 0,90
. Acute toxicity Jtw
Category 1, 2,3  “"Danger”
Category 4 “Warning”

“Danger” > “Warning”
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$ GHS o s o yle
99y 0 ) 4 09,5 2 50 Olyks SIS 2 e sl Salor O)le S
: Jlaicsl B Olaslo oguas 48 M
<+ Category 1
* Extremely flammable liquid and vapour “
< Category 2
*Highly flammable liquid and vapour”
<+ Category 3
* Flammable liquid and vapour”
<+ Category 4
“Combustible liquid”
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(HAZMAT Detection) :S0 Jas 8190 Lauseid
s GHS L }b’ Q‘)LG

Sl Cavouw b Olgo pgas ;0 M

<+ Category 1

“Very Fatal if swallowed “
<+ Category 2

“Fatal if swallowed ”
<+ Category 3

“Toxic if swallowed”
<+ Category 4

“Harmful if swallowed”
<+ Category 5

“Maybe harmful if swallowed”



--'ﬂ_--

e~

(HAZMAT Detection) :S0 Jas 8190 Lauseid
§ GHS jo & piis 01 yLs

b ag=lgo 1 (ool (il Ol 5151 6 pfian b il 6l (o dogd

sl Joo 5 )Ll Caxdg dgate sl 20 anog




(HAZMAT Detection) :S0 jas 3g0 Lauwdid

g0

o (S8 pb b CAS ISO JUPAC by pl) olueads cogh
(59 (o0

TR

S5 b g Cawgy Ol oo T glyls 45 (90190 plod (ol o gp
9 i Sl b g Cawgy (o wdoi w51yl s « 215 (st o
Pl B, » S1L

B0 ,S C)é).uJJ.ouLo)Lw 0w do g Wlasino

(UN Recommendations on the Transport of Dangerous Goods (UN RTDG).)



(HAZMAT Detection) :S0 yhas> d1g0 o
$§ GHS 0 a5 g5 I 0SS
(55 dilo oo leMbl) CBI 1 cblis 6l cowbin 6l puusilSn o3l
g o8 Salod GHS CJB ;o CBI .00 )5 olx |
D9 dgarme balie 1o Ll cdilé g (o1 b 3lgo pb 4wy CBI
S Sbml gyl sl e g (5, sl byl i jo Lhsl (gl 2 by 03500
Soalos ©)g0 4 g oo (L) 4 aalg Sy b de i

ple (pgas 50wty S0 sly (yge)]



(HAZMAT Detection) :S0 yhas> d1g0 o
oo cp g0 GHS bawgi oSG Wledbl o o )5 ol Kdlod a5
Al A1 O 59 b o 30 LT Z 50 Cow! (ySow Lol

- O)'O

oo lod Gl (6001 oSS OleMbl uillyy (oo i B AS ol



(HAZMAT Detection) :S0 jas 3g0 Lauwdid

Methyl Alcohol
CH,OH=32.04
CAS Nu. 85561

14 kg LN N 1200

DAMNGE?

M e thanol

Hazard statements:

+ Highly flammable liguid end vapor

* May be harmiul if 2walowed

+ Cause erious eye imtation

+ ey damaga fartility or the unborn child

+ Causss damags to organs (oentral nervous syatem, visual
organ, systemic toxiciby)

+ hMay causse razpiratory iritation

+ May ceuse drowsiness and dizziness

+ Causs damans to organs (cantral nernvaus ayatam, visual
ergan) thraugh pralongad ar repeatsd axposurs

Precautlonary statements:
= Do not handke undll all safety precautlons have been read and
od.
crtainer tighiy closed

v g wety lrormn hesbspdrssopon ke Mo anokny.
» Wear protective gloves and eyefac

* Do niod eal, drink or smoke w

* Use only eutdeors orin well ventilabed area,

* Wash theroughly after handling.

United Nations Co., L,
1-1, Peacs Ave, Geneva
Fwitzeriand

Tel. 41 22 917 00 D0 Fax. 4122917 0D 00

$GHS 30 w2 p sl2t 605 512

Example : Acute Toxicity (Oral)

Category

Category

Categaory
3

Category Category
4 5

Danger

Fatal if
swallowed

Danger

Fatal if
swallowed

Danger

Toxic if
swallowed

No
Symbol

Warning Warning

Harmful if  May be

Swallowed nammfulif
swallowed




(HAZMAT Detection) 250 Jas> d1g0 youeid
$ GHS 0 (SDS) cuitngs g s e 45
sodlaiw!

HE Jxo 30 Jgl 4z y0 yo solau

o § § gioDense o3 jud 5l y31 61,10 4T 91 bgliko g olgn 4nd (gl
o GHS bungl o)l SKalod Lyl b ualg g ooy oo



(HAZMAT Detection) :S0 Jas 8190 Lauseid
MSDS(ILO) bl 3 GHS 43 (SDS) cuilings g ! Sl 45 » (ylgis | #

S oSly 9 5l o las s Lo

(sl o 1 bgo o el g0 SleMbl /a5
$39951 4 by o oMb adgl ol oS

é.é.b P &y

Sgo Jiig Joo 4y bgs po iledbl. ol 31 g Sl
Q&‘gﬁgs\»b’aﬁial&%‘. PSP RVE ¥

et 69 Sleblizg wled J 0S8



(HAZMAT Site Control) : 4sls> colw J g5
bl o ggho
cblis oy )15 Jlois! Fogll il Jblos d ol J 508 5 Bas
Ll Z 0 9 72 3l G5 ele g Colw Ol s ages
Sl oo (651 sl byl pl 50 Loguaso ol J i
(HE RS Guwly) Wigi Jraad axbly ol 31 (i 4 5,550 dod i o]
(Sl 05,5) didwd A3l a8 30 pil> Jlo 4o a5 Sl 3l culilos
S8 il s ol oy (S b S &3l 5T A5 Sl 51 colos

(a4>lg0) .5 5



(HAZMAT Site Control) : aiols calw J S
ol J S s g

o lw Al oy gd

o b cdlad (gl coli (5w oolol

S5 sl 4l ol

P9 ©ygo 50 ailwgd w3l oolaswl
Ol 9 o g 0 (Foreas b hg) ol
Colw Sl Gloludl sl |

WU ool b ogs (512



(HAZMAT Site Control) : 4sls> colw J g5
Q> Cy P
1S (o0 (53950 |y Aol Cu ke e 3l (L9 (bl OSHA
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(Firescope) gl ;ylowe
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GEDAPER
DECIDE

LOCATE
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LOCATE

(Life) cawl jhas jo oS 4> Mol
(Occupancy) cw! gleaslew J&15 o ax ML s
(Consitruction) yluslew gl 559 Meylois e
(Area) sy9,0 s sl _ by 4l

(Time) ;b;

(EXposure) jLs o 90 cbilos vy Magslgo
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DECIDE

(Detect hazardous Chemical) st s olgo jamseis
(Estimate likely harm) Jls! ol bz 5,9
(Choose response objective) guwl ogui ol
(ldentify action) wloludl ay yai g o lwbils

(Do bestop) o9y oy yte pls!

(Evaluate progress) aé yiw b3,
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(Isolation) sl ypaxo
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(Rescue) wlxs
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Sulfuric acid
Hydrochloric acid
Chlorine
Ammonia
Sodium hydroxide
Gasoline

Natural gas
Propane

Oil

Methanol
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Fire
Corrosive

Toxic
Radioactive

Sgw g Ll (wlwl »

b Py yo ol Pl cblis b g (3Ll Wl (olil
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(Hazard Area Designations) s 219 2>1yb

a 0891 a4 il I &l pxd g 01,81 dlwgs S yhas Slgo by yidlS ol
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