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(Saleh  1989)

(Cary1982)

(OEL)

(Bartlett& James 1988)

(James 1996)

(Yassi & Nieboe 1988)
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1989)
(Costa 1997; Goyer & Clarkson 2001)
Cr(vl) Cr(llny
Kimbrough ~ 1999; Kotas& Staticka 2000) Cr
pH
(Saleh  1989;Kotas & Staticka 2000)  (II)
Cr (Il (Rai 1989; Fendorf 1995)
(Rai  1989; Kimbrough . 1999)
(Smith . 1989; Zayed & Terry 2003)
(Kabata-Pendiasa & Pendias 2001)
01 03
2003)

Pendias 2001)

Fe* Cr*
FeCl2
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11 12
2.1
(1)

(Cr203) 46 %
(FeO) 25 %

(Al20s) 15 %
(Mg0) 12%

(Cary 1982; Smith

(Rai .1989;
Cr (V)
Cr(lll) Cr(VI)

(Zayed &Terry
(Kabata-Pendias &
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Van den Bossche 1997
264

(UK HSE. 1999)
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- - (cch)
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(50 )
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150

(CCA)

(Nurminen, 2006)
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41
(D.G)
D.G. Environment, Nuclear Safety and Civil Defence
D.G. Employment, Industrial relations and Social Affairs
D.G. Enterprise and Industry
D.G. Health and Consumer Protection
EU
4.2

(JSOH)
(OEL)



4.3

(DME)
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(DWAF)

(DEAT)
(2005 1 7
(EIA) - 2005

(DEAT)-
(DWAF)-
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(ACGIH)

(OSHA)

(SIMRAC)

(TLV.)



(OSHA)

(NIOSH)

1970 ( 91-596)

(MSHA)
(EPA)
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51
5 60
-/ any (i
- (V1)
- , (I (I
2.0 mg/m?
: EU
(HSE)
0.01mg/m?
- , any
- (V1)
i (V1)

(MSDS)
(PEL)

(PEL) 5u g/m?

(NIOSH)

mg Cr/m?

0.5 mg/m?
0.005 mg/m?
0.0005 mg/m?

OEL

SCOEL , 2003

0.05 mg/m?

0.5 mg/m?
0.05 mg/m?
0.05 mg/m?

2006 2 28

(NIOSH)

(OSHA)

(OEL)

(STEL)

IOELV



- (STEL) 0.10 mg/m?

MAK mg/m? mg/m?
Cr Cr0s
- 1 0.05 0.10
- (V1)
- ( ) 2 0.05 0.10
MMA
0.05 0.10
29
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- Cr(VI)
Cr(VI) 2 0.05 0.10
Cr(VI) 2 0.025 0.05
1= 2=
( MAK )
- (V1) 0.02 mg/m®
- (V1) 0.02 mg/m?
- (I 0.5 mg/m?
- ACGIH
(V1) 0.05 mg/m?
- 1.0 mg/m?
- (V1) 0.01 mg/m?
- , a @ 0.5 mg/m?
- (V1) K1 0.02 mg/m®
- K3 0.02 mg/m?
- 0.5 mg/m?
- (I 0.5 mg/m?
- (V1) 0.05 mg/m?
- ACGIH
/ 0.5 mg/m?
ay
Cr ( ) 0.5 mg/m?
- (V1) 0.02 mg/m?
(V1) Cr )
0.005 mg/ms

(V1) 0.02 mg/ms



- 0.05 mg/ms

( ) 0.015 mg/ms
2006
- 0.5 mg/ms
30
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- (1 0.5 mg/ms
- (1 0.5 mg/m:
- (V1) 0.05 mg/ms
OEL MEL
(WEL)
- (ACGIH) (TLV)
mg/ms
Cr (TWA)
- Cr Al 0.01
- )] Al 0.05
- Cr(VI) Al 0.01
- Cr Al 0.05
- Cr A2 0.012
- Cr A2 0.0005
- Cr A2 0.001
- Cr(ll A4 0.5
TWA =8
Al =
A2 =
A4 = ( : ACGIH )
- (OSHA) (PEL)
(OSHA)
PEL
- Cr® 5u g/m?
1.5u g/m?
- 1.0 mg/m?
- (I (i 0.5 mg/m?
5.2 BEI)
/ BEI
Cré 10p g/g
Cr 30p 9/9
(Cr® ) Cr 10u mol/mol
53
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531
IPPC 96/61/EC 200/76EC
1

mg/m?
- 100 mg/m?( <1kg/h )
40 mg/mé( > 1 kg/h )
- 5 mg/mé( > 25 g/h )
( = Sb+Cr+Co+Cu+Sn+Mn+Ni+Pb+V+Zn )

“ TA Luft”
- 50 mg/m?( > 0.5 kg/h )
- (i

Cr 50 mg/m® ( > 5 kg/h )
- (V1) ()
Cr 1.0 mg/m?3( >5g/h )
_ 4 - 4.8 mg/m?
- (V1) 0.0017 mg/m?
2004
WHO
IPC S2 4.04

- 20 mg/ms
- (In Cr 5 mg/m:
- (V1) Cr 1 mg/ms
- () Cr 0.5 mg/ms

(BAT)

(EAL)
EAL 0.1y g/ms EAL 3u g/ms

32
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EAL 54 g/ms
(PEC) EAL 1%
532
- (mg/1)
- (mg/1)
- (VI) (mg/1)
- COD ( )
(mg/1) (kg/hour)
(2000/60/EC)
/
VIl
(V1) >19/ 0.1 mg/1
59/ 0.5 mg/I
- 1 mg/|
- (V1) 0.05 mg/I
- /
- 0.5 mg/I
- (V1) 0.1 mg/I
- (V1) 0.5 mg/I
- 2 mg/|
- (V1) 0.005-0.03 mg/I
0.5 mg/I
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150p g/ms

EAL 10%



(C re+)

(mg/1 CaCO:s)
0-50
50-100

100-200
> 200

- (V)

- an

533

534

34

(TWQR)

0.1mg/I
- -(Cre) Ty o/l
- -(Crs:) 12u g/l
EAL (mg/l)
5 150 15
10 175
20 200
50 250
0.010 mg/I 0.015 mg/!
0.050 mg/I 1.1 mg/I
4 1
0.18 mg/I 0.55 mg/I
(V1) 0.05mg/!
0.05mg/I
0.05mg/I
(cr® 0-0.05mg/I
0.05mg/I
0.1 mg/I
(Bundes-Bodenschutz und Altlasten Verordnung)
30 100ppm ( )
400 mg/kg
(V1) 0.558 mg/kg
(2002 3 )
: 130mg/kg;
:130mg/kg

: 5000mg/kg (QUKQAA.2003)
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EPA

(SSL)

390 mg/kg

140 mg/kg



535

- (V1) 0.5 mg/!
- (VI 1.5 mg/I
1.5 mg/|
(1989) 29
DWAF
DWAF
DWAF Cr®
30g/ha/m Cr® USEPA TCLP /
1976 (RCRA) (40CFR260)
TCLP) 5ppm
TCLP 0.60 mg/kg 2.77
mg/|
1980 (CERCLA)
(40 CFR300)
1986 (SARA) CERCLA
ATSDR
1989 7 2000
ATSDR
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5.4



541

(R) (S)
/
- (IMDG Code)
- ICAO
IATA
ICAO
- ADR /
RID / AND
CFR
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5.4.2 (MSDS)

MSDS

91/155/EC 93/112/EC 2001/58/EC

- /

- /

- ( );
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OSHA

MSDS

UN

(HCS)

ICDA



MSDS EAA

MSDS OSHA
- (HCS)
MSDS
- (
- OSHA
(TLV)
(IARC)
- MSDS
543
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1990 6
(ILO) No 170

9.5

(HCS)
MSDS

MSDS

MSDS ( )

(PEL)
(NTP)
OSHA

MSDS

( )

(

ACGIH

MSDS

90/394/EEC)



- - - (ccA)
- ( )
- /
1989 3 22 UNEP
1992 5
1992 3 30
OECD
(OECD) No 34
-1993 7 )
1993 2 1 No 259/93
1994 5
55.1
(IPPC) (96/61/EC)
(BAT)
(BREF)
98/83/EC
39
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2001/118/CE, 91/689 EEC 94/31/EC 94/904/EC
78/319/EEC ( )
(1999/31/EC
55.2

(EQS)



27

26
1997
(BOD)
(DO)
EQS

40
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553

2004

36 1998

)

(COD)



554

(MACT) (GACT)
EPA  MACT GACT
56
793/93/EC(ESR)
(SIDS)
is
(ESR) (ICCA)
2001 2
REACH (
41
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2007
ELVD)
ELVD) (WEEED)
2007 2006
/
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1990

29

(WEEED)

OECD



35

- MSDS

/
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7.1 / (LCI/LCA)
LCI 1ISO 14040
= Woamies i Adr, Sail. Wahsry F
R
N Laberinls
l *  Prooesm } ll"| o1 ool £ } [ End of Lds
I
Enrrgy Tranpart
LCA
ICDA LCI
ICDA
ICDA
7.2 (1SO)

1993 ISO



ISO 14001, 14002, 14004
SO 14010 - 14012, 14015
ISO 14020 - 14025

SO 14031

ISO 14040 - 14043

ISO 18001, 18002

ISO
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7.3

ISO 14000
- 1SO 14020
- 1SO 14021 -
- 1SO 14022 -
- 1SO 14023 -
- 1SO 14024 1-
- 1SO 14025 111 -
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Page 18
Translation of Figure 1

1

<Page 23> Diagram

SOP

PEMEPC

(STD)




<Page 24> Safety Triangle

<Page 45>

Translation of the box in 7.1.

<Translator’s note>
1) 1* line under the section 4.2 Japan” on page 27 of the original English

“The Japanese Society for Occupational Exposure (JSOH)” was changed to “the Japanese
Society for Occupational Health (JSOH)”and translated into Japanese.

2) 2" paragraph of European Union under the section < 5.1 Occupational Exposure Limits” on page 29

0.01mg.m* was changed to 0.01mg/m?



