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121 DEHP

14



21

2001

1944

1941
PVC

1944

PVC

2000
PVC

PVC

1951 190

2000 36

DEHP

DEHP

PVC

PVC

1930

PvC 116

225 463

PVC

2000

1,784

1997

470

DEHP

PVC

1943

1937

1945

2,596

43

2-1-

130

1948
1949

2000

PVC
PVC
1973 49
PVC
1941
1933 5
PVC
11 PVC
1949
1950 PvC 1,493
268
1,472 16%
1948
1957 2.3
2000

80%
60%



PVC
DEHP PvVC
2.2
2.2.1 (2- )
2.2.2 3-1307
2.2.3
1-272
2.24 CAS 117-81-7
2.25
|C|) CH;—CH3;
C—0O—CH;—CH—(CH)3—CHs
(T _O_CHZ_CH _(CHz)g’_CHg
O CH;—CHgsg
2.2.6 C24H3804
2.2.°7 390.56
2.3
(2- ) DEHP DOP

di-sec-octyl phthalate bis(2-ethylhexyl)phthalate dioctyl phthalate
(n- )

24

50 IPCS,2002 55 HSDB,2001
385 IPCS,2002 230 7hPa IUCLID,2000
215 (o.c. IPCS,2002
350 (IPCS,2002

0.1% IPCS
dzg 0.9861 HSDB,2001
13.46

2-2.

PBC

FDA



0.304x 10“Pa 2.28x 10'mmHg 20 ,1988

0.16kPa 1.2mmHg 200 ,1988
logPow 7.60 8.39 KowWin,2002
2-
53 (pH7,25 ) (HY DROWIN verl.67,2002)
195 (pH8,25 ) (HY DROWIN ver1.67,2002)
m/z 149( ,1.0) 57(0.32) 113(0.10) 279(0.07)(NIST,2002)

0.285mg/L (24 ) HSDB,2001

24.1
1ppm  16.24 mg/m®
( 20 ) 1lmg/m®  0.062 ppm

241

2.4.1-1 DEHP DEHP
0.0006 1.3 mg/L
EPIWIN (e.g., Maylan et al., 1996; EPA 2000) UNIFAC (Themsen et al. 1999)

DEHP 0.0011 mg/L (25 ) 0.0092 mg/L (25 )
Thomsen et al. (2001) DEHP 0.017 mg/L (22 )
Letinski et al. (2002) 0.0019 mg/L (20 )
Leyder and Boulanger (1983) / 0.041 mg/L
(20 ) DEHP Hollifield (1979), Howard et al. (1985), DeFoe
et al. (1990) Wolfe et al. (1980) 0.285(24 )
0.34(25 ) 0.36 0.4 (20 ) Boese (1984) Howard et al.(1985)
0.0006 mg/L 0.16 mg/L
(e.g., Howard et al., 1985) DEHP (
2002) DEHP 25 1 mg/L IPCS
(1992)
DEHP DEHP
1) DEHP (0.986) 2)

2-3-



3)
(e.g., Staple et al. 1997;
Thomsen et al. 2001) DEHP
Howard et al (1985) DeFoe et al.(1990) DEHP
DEHP

(Wolfe et al., 1980;
Howard et al. 1985; DeFoe et al. 1990)
(Howard et al.
1985)
(Thomsen et al. 2001)
Staple et al. (1997)

BCF
0.003 mg/L DEHP
EU ( ) (BU,
2001) DEHP Turner and Rawlings (2000)
Milli Q
U g/L DEHP U g/L
IPCS(1992)

DEHP 2

0.045mg/L(20 ) (Leyder and Boulanger, 1983)

0.3mg/L (Hollifield, 1979; Howard et al., 1985; DeFoe et al., 1990)
EPA (1995) 0.334 mg/L DEHP "Best Estimate”

0.27, 0.3, 0.34, 0.36, 0.4 mg/L
DEHP

" Staple et al. (1997) 0.003 mg/L " " EPA

(1995) 0.334 mg/L
DEHP

DEHP

2.4.1-1 DEHP mg L

(mg/L) ()

0.0006 25 Boese(1984)

2-4-




0.0011 25 | EPIWIN SAR  QSAR Maylan et al 1996,
EPA 2000
0.0019 20 Letinski et al 2002
0.0025 25 | QSPR QSPR Cousins and Mackay
2000
0.0026 - SPARC SAR QSAR EPA 1996
0.003 ? Stapleetal 1997 Staple et al 1997
EU
0.00916 25 | UNIFAC SAR  QSAR Thomsen et al 1999
0.017 22 Thomsen et al 1999
0.041 20 Leyderand
Boulanger1983
0.16 25 Howard et al 1985
0.27 - Defoe et al 1990
0.285 24 Hollifield 1979
0.3 25 Howard et al 1985
0.334 ? US EPA1995 US EPA 1995
0.34 25 Howard et al 1985
0.36 - Defoe et al 1990
0.4 25 Wolfe et al 1980
1 25 IPCS 1992 cited in
2002

Quantitative Structure

2.5

2.6

Property Relationship

,1998
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DEHP

(2001)
1973 49 (PAE)

Boese, B.L., 1984. Uptake Efficiency of the Gills of English Sole (Parophrys vetulus) for
Four Phthalate Esters. Can. Fish. Aquat. Sci. 41, 1713 - 1717
Volskay, V.T., Jr. and C.P.L. Grady Jr. 1988. Toxicity of selected RCRA compounds to
activated sludge microorganisms. J. Water Pollut. Contr. Fed., 60, 1850 — 1856
Howard, P.H., S. Banerjee, and K.H. Robillard. 1985. Measurement of Water Solubilities,
Octanol/water partition Coefficients and Vapor Pressures of Commercial Phthalate Esters.
Environ. Toxicol. Chem. 4, 653-661
Hollifield, H.C. 1979. Rapid nephelometric estimate of water solubility of highly insoluble
organic chemicals of environmental interest. Bull. environ. contam. toxicol. 23, 579 - 586
Defoe, D.L., G.W. Holcombe, D.E. Hammermeister, and K.E. Biesinger. 1990. Solubility and
Toxicity of Eight Phthalate Esters to Four Aquatic Organisms. Environ. Toxicol. Chem.
9,623 — 639.
Leyder, F. and Boulanger, P. 1983. Ultraviolet absorption, aqueous solubility, and
octanol-water pertition for several phthalates. Bull. environ. contam. toxicol., 30 ,152 — 157
Long, J.M. 1995. SPARC Estimations of Kows and solubilities for a series of phthalate
esters. Personal Communication. US EPA, NERL, Athens, Georgia.
Meylan, W. M., Howard, P.H. 1995. User’'s Guide for EPIWIN, Syracuse Research
Corporation, Syracuse, NY, USA.
Thomsen, M., Carlsen, L., Hvidt, S. 2001. Solubilities and surface activities of phthalate
investigated by surface tension measurements. Environmental Toxicology and Chemistry
20 (1), 127 -132
Wolfe, N.L., Steen, W.C., Burns, L.A. 1980. Phthalate ester hydrolysis: linear free energy
relationships. Chemosphere 9, 403 — 408
Russell, D.J., McDuffie, B., 1986. Chemodynamic properties of phthalate esters:
partitioning and soil migration. Chemosphere 15, 1003 — 1021
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3.11 ( )
DEHP
(2002 12
(2002
(2- )
1. DEHP

13

EU, Risk Assessment Report, Sep. 2001 (

IPCS Environmental Health Criteria (EHC) 131 Diethylhexyl Phthalate, 1992 (

(2000)

EU

DEHP
(2002)
()
No.7
2.
(2002)
(2- )
(1998)
3.
(2002)
. DEHP  DINP
)
EHC )

Staples, C.A., Adams, W.J., Parkerton, T.F., Gorsuch, J.W., Biddinger, G.R., Reinert, K.H. (1997)

Aquatic Toxicity of Eighteen Phthalate Esters. Environmental Toxicology and Chemistry

16(5), 875-891

van Wezel, A.P., van Vlaardingen, P., Posthumus, R., Crommentuijn, G.H., Sijm, D.T.H.M. (2000)

Environmental Risk Limits for two phthalates, with special emphasis on endocrine disruptive

properties
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312

DEHP

DEHP

55

100 500

(Kurata et al.,

(WHO, 1992)

3121
DEHP
(2- ) ( MEHP )
MEHP MEHP 2-
w - w -1
w - w - w-1
0 -
2.
(WHO, 1992)
[phenyl-'*C] DEHP 2,000 mg/kg 14
“c 50%
70 2%
5 10
(Rohdes et al., 1986) (1 2 )  [carbonyl-'*C] DEHP 0
mg/kg 21 100 500 mg/kg
203 553 3.8 12.7% 39.4 488 558 69.3%
(Astill, 1989)
MEHP
(IARC, 1982)
DEHP DEHP
2003)
DEHP
MEHP 2- -5-
*H DEHP 700 1,000 1,400 2,000 2,800 mg/kg
700 1,000 mg/kg
2,800 mg/kg

30 -

B -

1995; 1996; 1997



3122

( 2 ) DEHP 5,000 mg
10,000 mg (Shaffer et al., 1945)
DEHP PVC 4
DEHP
(Roth et al., 1988) (Health Canada) DEHP
(FDA) DEHP
(Health Canada, 2002; FDA, 2001)
DEHP 10 30 10
0.0006 0.01 ppm
(Thies and Flieg, 1978)
8 41 28 DEHP DBP
28 DEHP 25 187 2,098 p g/L
DBP 13 (15 276 p g/L) DEHP DBP
35
DEHP
(Colon et al., 2000)
3.1.2.2-1
10,000mg Shaffer et al.,
2 1945
3 PVC Roth et al.,
1988
Health
Canada, 2002
FDA, 2001
DEHP 10 0.0006 - 0.01 ppm Thies &
30 Flieg, 1978
10
41 DEHP 25 Colon et al.,
187-2,098 p g/L DBP13 2000
15-276 p g/L
35

3.3 -

(6



3123

31231
DEHP 3.1.2.3.1-1
(Hodge,
1943) (Rubin & Jaeger, 1973)
(Schulz et al., 1975)
(Calley et al., 1966)
3.1.2.3.1-1
LDs, 33,500 mg/kg 30,600 mg/kg 33,900 mg/kg 26,300 mg/kg
LCs, ND ND ND ND
LDs, ND ND 25,000 mg/kg 10,000 mg/kg
LDs, 14,000 — 75,000 mg/kg 30,700 mg/kg ND ND
LDsq ND 200 — 250 mg/kg ND ND
ND:
3.1.23.2
3.1.233
31234
DEHP
B6C3F, (6 ) DEHP 0 1,000 5,000 10,000 25,000 ppm ( 0 245
1,209 2,579 6,992 mg/kg/ 0 270 1,427 2,897 7,899 mg/kg/ ) 4
25,000 ppm
5,000 ppm
NOAEL 245 mg/kg/
270 mg/kg/ (Hazleton, 1992a)
B6C3F, 5 6 ) DEHP 0 800 1,600 3,100 6,300 12,500 ppm ( 0
144 289 578 1,156 2,311 mg/kg/ 0 157 314 629 1,258 2,516 mg/kg/
) 13 3,100 ppm
NOAEL 289 mg/kg/ 314 mg/kg/ (NTP, 1982)
SD 24 25 10 / ) DEHPO 20 200 2000 mg/kg/ 4

DEHP 7

34 -



5 (Zacharewski et al., 1998)

SD (10 11 )  DEHP 2,000 mg/kg/ 1 12
( 4 : 44/45 5 : 1/45 DEHP 4 :7/42 56
:35/42 )
FSH 17-B LH
17-B
(Davis et al., 1994)
Wistar (4 10 15 )  DEHP 2,800 mg/kg/ 10
4 10 15
4 (Gray & Butterworth, 1980)
SD (25 40 60 ) 1,000 mg/kg/ 14 25
40 60
MEHP - (AUC) 25 40 60
2 ( DEHP ) MEHP
(Sjoberg et al., 1985)
F344 ( ) DEHPO 0.01 0.1 0.6 12 25 ( 0 11 101
667 1,224 0 12 109 643 1,197 1,892
mg/kg/ ) 21 2.5
0.6
NOAEL 101 mg/kg/ 109 mg/kg/ (BIBRA, 1984)
F344 8 DEHP 0 1,000 4,000 12,500 25,000 ppm ( 0 63 261
850 1,724 mg/kg/ 0 73 302 918 1,858 mg/kg/ ) 13
1,000 ppm 4,000 ppm
12,500 ppm
25,000 ppm
LOAEL 63 mg/kg/ (Hazleton, 1992b)
SD S 6 ) DEHPO 5 50 500 5,000 ppm ( 0 04 37 37.6
375 mg/kg/ 0 04 42 422 419 mg/kg ) 13 5,000
ppm
5,000 ppm
500 ppm
NOAEL  50ppm (3.7mg/kg/
) (Poon et al., 1997)
F344 5 6 ) DEHPO 1,600 3,100 6,300 12,500 25,000 ppm( O
160 320 641 1,282 2,563 mg/kg/ 0 182 364 727 1,454 2,908 mg/kg/
) 13 12,500 ppm 25,000 ppm
NOAEL 641 mg/kg/ 727
mg/kg/ (NTP, 1982)

3.5 -



SD 6 DEHP 0 100 200 500 mg/kg/ 5
24 500 mg/kg/
4 200 mg/kg/
(Dostal et al.,
1988)
SD 3 DEHP 0 20 100 200 500 mg/kg/
100 mg/kg 20 mg/kg
DEHP
(Li et al., 2000)
2 SD ( 10 14
DEHP MEHP
( )
MEHP
(Li et al., 1998)
F344 (6 ) DEHPO 100 500 2,500 12,500 ppm( 0 5.8 28.9 146.6
789 mg/kg/ 0 7.3 36.1 181.7 938.5 mg/kg/ ) 104
500 ppm 2,500 ppm
(
) 12,500 ppm
( )
AST ALT
5.8 mg/kg/ (David et al., 2000)
(13-14 ) DEHP 0 100 500 2,500 mg/kg/ 13
2,500 mg/kg/ 100
mg/kg/ 500 mg/kg/ P450 100 mg/kg/
(volume)
(volume density)
(
) (Kurata
et al., 1998)
@3 ) DEHPO 100 500 2,500 mg/kg/ 15
(Tomonari et al.,2003)
2 4 / ) DEHPO 500 mgkg/ 14

(Pugh et al., 2000)

DEHP 0 100 500 mg/kg/ 25

Short et al., 1987

3.6 -



3.1.2.34-1

4 0 1,000 5,000 10,000 25,000{25,000 ppm Hazleton,
(B6C3F, ppm : 1992a
) ( 0 245 1,209 2,579
6 6,992 mg/kg/ :
0 270 1427 2897 {5000 ppm
7,899 mg/kg/ )
NOAEL =  245mg/kg/
270mg/kg/
13 0 800 1,600 3,100 6,300 |3,100 ppm NTP,
(B6C3F, 12,500 ppm 1982
) ( 0 144 289 578 1,156 INOAEL = 289mg/kg/
5.6 2,311 mg/kg/ 314mg/kg/
0 157 314 629 1,258
2,516 mg/kg/ CERHR
)
4 0 20 200 2000 mg/kg/ Zacharewski
SD et al., 1998
24-25
10 /
1-12 0 2,000 mg/kg/ Davis et al.,
SD 4 : 44/45 1994
10-11 5 2 1/45
DEHP :4 1 7/42
5 6 :35/42
FSH
17-B
LH
10 0 800 mg/kg/ 4 Gray &
(Wistar ) Butterworth,
4 10 15 10 1980
10 / 5-50%
15 :
10 0 2% 10 :17.5 Gray &
(Wistar ) ( (0 1,200 mg/kg/ ) Butterworth,
4 42 28 1980
8 / 42
(
14 1,000 mg/kg/ 25 Sjoberg et
(S ) al., 1985
25 40 60 40 60
MEHP AUC:
25 40 60 2
21 0 0.01 0.1 06 1,2 25%[25 % BIBRA,
(F344 ) (0 11 101 667 1,224 1984
2,101 mg/kg/ 0.6 %

3.7 -




0 12 109 643 1,197

1,892 mg/kg/ CERHR |NOAEL=  101mg/kg/
) 109mg/kg/
13 0 1,000 4,000 12,500 25,000(25,000 ppm Hazleton,
(F344 ) ppm 25,000 ppm 1992b
8 ( 0 63 261 850 1,724,
mg/kg/
0 73 302 918 1,858
mg/kg/ ){12,500 ppm
4,000 ppm
1,000 ppm
LOAEL = 63 mg/kg/ (
)
13 0 5 50 500 5,000 ppm [500 ppm Poon et al.,
(SD ) ( :0 04 37 376 375 1997
5-6 mg/kg/ 5,000 ppm
:0 04 42 422 419
mg/kg/ )
NOAEL=3.7 mg/kg/
13 0 1,600 3,100 6,300 12,500 |12,500 ppm NTP
(F344 ) 25,000 ppm 1982
5.6 ( 0 160 320 641 1,282 |25,000 ppm
2,563 mg/kg/
0 182 364 727 1,454 [INOAEL = 641 mg/kg/
2,908 mg/kg/ CERHR|727mg/kg/
)
5 0 100 200 500 mg/kg/ 24 Dostal et al.,
(SD ) 500 mg/kg/ 1988
6
4
200 mg/kg/
1 0 20 100 200 500 mg/kg/|[100 mg/kg Lietal.,
(Sb ) 2000
3
104 0 100 500 2,500 12,500 ppm|500 ppm David et al.,
(F344 ) : 2000
6 0 58 289 146.6 789
26 52 78
50-80 / mg/kg/ 2,500 ppm
0 7.3 36.1 181.7 9385 :
0 2,500 107/ |mgkg/
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12,500 ppm
10 / / ( )
78
12,500 ppm
(
)
AST ALT
13 0 100 500 2,500 mg/kg/ |2,500 mgkg Kurata et al.,
( 100 mg/kg : 1998
Callithrix P450
jacchus) 500 mg/kg
(13-14 P450
(
)
14 0 500 mg/kg/ ( | Pughetal,
( ) 2000
)
25 0 100 500 mg/kg/ Short et al.,
( ( ) 1987
)
3.1.2.35
ICR DEHP O 0.025 0.05 0.1 0.15%(0 9 44 91 191 293 mg/kg )
0 91 mg/kg/
(lethalgy) 191 mg/kg/ 91 mg/kg/
191 mg/kg/
(Tyl et al., 1984 ; 1988) NOAEL 44 mg/kg/
ICR DEHP 0 40 200 1,000 mg/kg/ 6-15
1,000 mg/kg/
200 mg/kg/ 1,000 mg/kg/
NOAEL 200 mg/kg/

-39 -



NOAEL 40 mg/kg/ (CERHR, 2000)

ICR-JCL DEHPO 0.05 0.1 0.2 04 1.0%(0 70 190 400 830 2,200 mg/kg/
) 0 18 0.2
( 18 ) 0.1 0.2
0.4 100 (Shiota et al.,

1980; 1985) NOAEL 190 mg/kg/ NOAEL

70 mg/kg/

ICR DEHP O 0.01 0.025 0.05% (0 19 48 95 mg/kg/ ) 0 17

0.05

(Price et al., 1988)
NOAEL 48 mg/kg/

ICR DEHPO 0.01 0.1 03% (0 14 141 425 mg/kg/ ) 106 (
7 98 ) 0.1
0.3 %
(Lamb et al., 1987) NOAEL 14
mg/kg/
ICR DEHP (1 100 mL/kg 1 5 10 3 )
10 mL/kg 15 20 mL/kg
DEHP
(Agarwal et al., 1989
F344 DEHP 0 0.25 05 1.0 % (0 164 313 573mg/kg/ ) 0 20
28 0.5
1.0 0.5 1.0 %
(Price et al., 1986) NOAEL 164 mg/kg/
Wistar DEHP 0 40 200 1,000 mg/kg/ 6 15

1,000 mg/kg/
1,000 mg/kg/
NOAEL 200 mg/kg/
(Hellwig et al., 1997)
SD ® ) 14 3 DEHP 750 mg/kg/
(5 50 )

(Gray et al., 1999)
Wistar (Fo: 1 10 ) DEHPO 1,000 3,000 9,000 ppm (0 100 300 900
mg/kg: ) Fy
2 ( ) Fo F

-3-10 -



9,000 ppm
9,000 ppm F,

9,000 ppm

9,000 ppm F,
(Schilling, et al., 1999)

Wistar (Fo: 1 25 )
Fo F )
F, (1
F,
4 (F1) 9,000 ppm
)
ppm 4 (F2)
(
F, 1,000 ppm
Long-Evans

0 3.0 35 30 35 mgkg/

32.5 p L/L

325 p L/L
(Arcadi et al., 1998)

3,000 ppm Fy
F;

1,000 3,000 9,000 ppm (112.7 339.5 1087 mg/kg

)
Fo 3,000 ppm
1,000 ppm 3,000
9,000 ppm
)
3,000 ppm AGD
9,000 ppm

(Schilling, et al., 2001)

42 DEHPO 32.5 325 p L/L

0 39 105 39 105 mgkg/

DEHP

NTP  CERHR (Center for Evaluation of Risks to Human Reproduction)

DEHP

DEHP

2000)

- (AGD)

(CERHR, 2000)
MEHP 10 p M
DEHP 750 mg/kg/

(Parks et al, 2000; Gray et al.,



3.1.2.3.5-1

0-17 0 0.025 0.05 Tyl et al,
(ICR ) 0.1 0.15% 91 mg/kg/ 1984;
(0 44 91 191 [191 mg/kg/ 1988
293 mg/kg/
)
91 mg/kg/ :
191 mg/kg/
NOAEL = 44 mg/kg/
6-15 0 40 200 1,000 CERHR,
(ICR ) mg/kg/ 1,000 mg/kg: 2000
200 mg/kg:
1,000 mg/kg:
NOAEL =200 mg/kg/
NOAEL = 40 mg/kg/
0-18 0 0.05 0.1 0.2 Shiota, et
(ICR-JCL ) 04 1.0% 0.2 : 18 al., 1980
(O 70 190 400
830 2,200
mg/kg/ 0.1
) 0.2
0.4 : 100
NOAEL=190 mg/kg/
NOAEL = 70 mg/kg/
0-17 0 0.01 0.025 Price et al.,
(ICR ) 0.05% 1988
(0 19 48 95
Fo: 1 28 mg/kg/ (F1)
28-29 CERHR ) 0.05
F, :
(F) 4
F,
( 169
NOAEL =48 mg/kg/
11 0 0.01 0.1 0.3%]0.1 Lamb et al.,
(ICR ) 106 (0 14 141 425 1987
mg/kg/ 0.3%:

CERHR )

NOAEL =14 mg/kg/

-3-12 -




3 1 100 mL/kg 10 mL/kg Agarwal et
ICR 15 20 mL/kg: al., 1989
9-11
0-20 0 025 05 1.0% Price et al.,
(F344 ) (0 164 313 573(0.5 1986
mg/kg/ 1.0
Fo: 1 28 CERHR )
23-26 (F)
F, : 0.5
(F) 4 1.0
Fy
( 128 )
NOAEL =164 mg/kg/
6-15 0 40 200 1,000 Hellwig et
(Wistar ) mg/kg/ 1,000 mg/kg: al., 1997
1,000mg/kg:
NOAEL=200 mg/kg/
14 750 mg/kg/ F, (5 50 ): Gray et al.,
SD 3 1999
8
Fy 0 1,000 3,000 |F, Schilling, et
Wistar 9,000 ppm 3,000 ppm al., 1999
9,000 ppm
Fo: 1 F, > [0 100 300 900
10 mg/kg:
F,
( 15 18
)
F,
9,000 ppm
Fy 73 |0 1,000 3,000 |Fg Schilling, et
Wistar 9,000 ppm 3,000 ppm al., 2001
5 4 (F)
112.7 339.5 1087|9,000 ppm :
Fo: 1 F, (1 25(mg/kg F, F,
25 (
Fi: 1 ) (
25
(F,
) M
1,000 ppm
3,000 ppm
4 (Fr)

-3-13 -




9,000 ppm

( )
(
(
F,
1,000 ppm
3,000 ppm
AGD
9,000 ppm
F,
1 DEHP Arcadi, et
Long-Evans 0 32.5 325 p L/L| 32.5u L/L al., 1998
21 0.197+ 0.031 p g/L
12/
21 0 mg/kg/ 325 p L/L
3.0 — 3.5 mg/kg/ 1.417+ 0.21p g/L
42 30 — 35 mg/kg/ 0.496% 0.063u g/L

0 mg/kg/

3.9 - 10.5 mg/kg/

39 — 105 mg/kg/ 32.5 y L/L

( )
325 p L/L
3.1.2.3.6
invitro Ashby

et al., 1985; Yoshikawa et al., 1983; Zeiger et al., 1985

DNA UDS
CHO
al., 1982; Douglas et al., 1986)

(Priston & Dean, 1985)

(Probst & Hill, 1985)

3-14 -

(Phillips et

7.5-20




pg/mL S9 (Ashby et al., 1985)
25 50 pg/mL
(Ashby et al., 1985)
invivo ICR 12.5 25 g/kg
(Hamano et al.,1979)
(Yoon et al., 1985; Douglas et al., 1986)

3.1.2.3.6-1

invitro TA98, TA100, TA1535, Ashby et al., 1985;
TA1537, TA1538 (+/- S9) Yoshikawa et al.,
1983; Zeiger et al.,
1985

WP2(+/- S9) Yoshikawa et al,
1983

Priston & Dean,
1985

CHO Phillips et al., 1982

DNA Probst & Hill, 1985

Priston & Dean,
1985

CHO Douglas et al., 1986
(+/- S9)

(L5178Y) Ashby et al., 1985
(-89) 7.5-20 pg/mL

Ashby et al., 1985
25-50 pg/mL

invivo ICR CD 12.5-15.0 g/kg Hamano et al., 1979

Yoon et al., 1985

( ) Douglas et al., 1986

3.1.2.3.7
B6C3F, (6 ) DEHPO 3,000 6,000 ppm ( 0 672 1,325 mg/kg/
0 799 1,821 mg/kg/ ) 103 1,325 mg/kg/
799 mg/kg/ (NTP,
1982)
F344 5 6 ) DEHPO 6,000 12,000 ppm ( :0 322 674 mg/kg/
0 394 774 mg/kg/ ) 103
774 mg/kg/
(NTP, 1982)
B6C3F, DEHP O 100 500 1,500 6,000ppm( 0 19 99 292 1,266 mg/kg/
0 24 117 354 1,458 mg/kg/ ) F344 DEHP 0

-3-15 -




100 500 2,500 12,500 ppm ( 0 5.8 29 147 789 mg/kg/ 0 73 36 182
939 mg/kg/ ) 104 DEHP
100 ppm (19 mg/kg/ ) 500 ppm (29 mg/kg/ )
(CERHR, 2000; David et al., 1999)
DEHP
(Cattley & Popp, 1989) B6C3F, F344
SENCAR DMBA (
) DEHP
(Ward et al., 1983, 1986)
in vitro
IARC 2000 2 DEHP 2B
( ) 3(
) (IARC, 2000)
3.1.2.3.7-1
103 0 3,000 6,000 ppm 1,325 mg/kg/ NTP,
B6C3F, 1982
0 672 1,325 799 mg/kg/
6 mg/kg/
50 / 0 799 1,821
mg/kg/
103 0 6,000 12,000 ppm | 6,000 ppm
F344
0 322 674 12,000 ppm
5-6 mg/kg/
50 / 0 394 774
mg/kg/
104 0 100 500 1,500 500 ppm Pal CoA David et
B6C3F, 6,000 ppm al., 1999
1500 ppm
6 0 19 99 292
1,266 mg/kg/ (ppm) 0 100 500 1,500 6,000
0 24 117 354 80/80 :50/50 : 55/55 £ 65/65 80/80
1,458 mg/kg/ (/)
4/0 5/3 3/1 8/2 21/8
1/0 0/1 1/0 31 24/14
5/0 5/4 4/1 11*/3 34%/22%
104 0 100 500 2,500 | 2,500 ppm Pal CoA
F344 12,500 ppm
6 0 5.8 29 147 (pm) 0 100 500 1,500 - 6,000
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789 mg/kg/ 70/70 - 60/60 © 65/65 - 65/65 70/70
0 73 36 182 |( / )
939 mg/kg/ 4/0 102 - 13/4 - 14/9 19/34
43 52 93 14/10 22/16
8/3 14/4 - 21/7 ©27%/19% - 37%/44%
3.1.2.38 ( )
DEHP invitro
SD 1 mM
(Blair et al., 2000; Zacharewski et al., 1998)
(178 - (E2)
1/1,400) (CERI, 2001)
(MCF-7)
ER (E2)
(10% 10”7 M) (10° 10* M) DBP (10° 107*M)
(10* M)
(Jobling et al., 1995)
Gal4- Gal4
MCEF-7 HeLa
S cerevisiae PL3
( 2 mM 10 p M)

(Zacharewski et al., 1998; Nishihara et al., 2000; CERI, 2001)

3.1.2.3.8-1 invitro
ER [*H]-E2 ICs, >10°M ER Blair et al.,
(B2 8.99x 107'°M) 2000
SD E2 (E2
=1) 9.0x 107
4
pH 74
[*H]-E2 ICso >10°M ER Zacharewsk
(B2 1.3x 10°M) ietal,
SD B2 1998
(E2=1) 1.3x 10°®
10° M
30
pH 7.6
ER ICso 9.49%x 107 M ER CERI, 2001
ERa E2 6.74x 10'°M ( 2
RBA 0.071 1 1,400)
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pTKLUC pERE-TKLUC ER Jobling et
MCF-7 al., 1995
(10°  10* M)
10* M (10 10™*M)
Gal4- ER Gal4|10! -10° M ER Zacharewsk
ietal.,
E2 102-10°M 1998
MCF-7
107,10, 10° M E2 = 10° M
(DEHP) 10"°M-10°M(E2) | 23 |
Gal4- ER Gal4|10! -10° M ER
HeLal|E2 1012-10°M
107,10, 10° M E2 = 10° M
(DEHP) 11
102 M-10° M (E2)
ER ER|PCs, >10°M ER CERI, 2001
HeLa (E2: <10 ""M)
ER ER 10°M Zacharewsk
S.cerevisiae PL3 E2 3 ietal.,
10° M (DEHP) 1998
10° M(E2)
5
Gal4 DNA REC,, >2x 10°M ER Nishihara
ER (B2 3x 1071°M) et al., 2000
Gal4 E2 (E2=1)
TIF2 1.5x 107
B -
ER: ] E2: 17B - ;' REC,: 107  E2 10
; PCso: E2 50 ;. ICsy: B2 50
; RBA: (%)
3.1.24 ( )
DEHP 10,000 mg
DEHP LDs
26,300 33,900 mg/kg
DEHP
DEHP
13 NOAEL ( ) 50 ppm (3.7 mg/kg/ )
ICR 106
NOAEL 0.1% (14 mg/kg/ )
DEHP
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in vitro
IARC 2000 2 DEHP
2B ( ) 3(
) (TIARC, 2000)
DEHP invitro

NTP  CERHR (Center for Evaluation of Risks to Human
Reproduction) DEHP
F, - (AGD)

NOAEL 3.7 mg/kg/

NOAEL 14 mg/kg/

3.1.3 ( )
DEHP
invitro
DEHP
( 3.1.3.1.1-1 3.1.3.3-1)
3131
31311
DEHP 3.1.3.1.1-1 3.1.3.1.1-2
8 3
0.16 mg/L mg/L
(1997)  Hrudey et al. (1976)
(1997) DEHP LC50 75 mg/L
DEHP Hrudey et al. (1976)
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(1997) Hrudey et al. (1976) Staple et al. (1997) DEHP
(0.003 mg/L)

DEHP 3.1.3.1.1-3
11 (NOEC) >0.00097
mg/L > 1 mg/L
Mehrle and Mayer (1976) (12 ) (90 ) DEHP
0.014 mg/L 0.054 mg/L 5
- (
)
(EU )
0.062 mg/L
Mayer et al. (1977) 80 150
127 DEHP
Defoe et al. (1990) 0.045 mg/L — 0.502 mg/L 90 DEHP
0.259 mg/L 0.502 mg/L
9.7 10.2%
Defoe et al. (1990)
DEHP 0.554mg/L
DEHP 168 13%
Birge et al. (1979) 4
LC50 139.5 mg/L ( 50 mg CaCO3/L) 149.2 mg/L ( 200 mg CaCOs/L)
Shioda and Wakabayashi (2000) in vivo 1 yM( 390 p g/L)
DEHP
1970
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Defoe et al. (1990)

DEHP

DEHP
Mayer and Sanders (1973)

100p g DEHP/g

Norrgren et al. (1999) DEHP

(Salmo salar)
49 15 30 mg/kg 178
88 100%
food dwt. 1,500 mg DEHP/kg food dwt.
47% 64%
NOEC
LOEC 300 mg/kg food

31312

DEHP

>0.05

Adams et al. (1995) DEHP 48

EC50 100 mg/L
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DEHP

3.1.3.1.1-4
DEHP 90
50 100p g DEHP/g
DEHP
178
DEHP 300 mg DEHP/kg
EU
NOEC
1,500 mg/kg food
DEHP
3.1.3.1.2-1
2
> 300 mg/L
(0.16 mg/L)
(1997)

Brown and Thompson (1982)



al.

)

0.1

0.304 mg/L Yoshioka et al (1987)
24 EC50 0.33 mg/L
Passino and Smith (1987) DEHP 30
DEHP EC50 0.133 mg/L
DEHP DEHP
DEHP 3.1.3.1.2-2
5 2
0.003mg/L 14mg/L
Mayer and Sanders (1973) D.magna 21
0.003 mg/L
60% 0.0l mg/L  70% 0.03mg/L  83%
1 11
OECD
(e.g. Knowlesetal. 1987)
( 3.13.1.2-2 )
EPA
EU
Brown and Thompson (1982)  Adams and Heidolph (1985) Knowles et al. (1987) Rhodes et
(1995) 0.1 mg/L(
0.64 mg/L( ) 0.158 mg/L( ) 0.077 mg/L( )
Mayer and Sanders (1973)
Staple et al. (1997) B
Rhodes et al. (1995)
DEHP DEHP
(Knowles et al.  1987)
Brown and Thompson (1982) 21
mg/L Adams and Heidoph (1985)
21 DEHP 1.3 mg/L
0.64 mg/L
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( 1996; Scholz  1995) 10
mg/L 14 mg/L

DEHP
(Brown and Thompson (1982)  Adams and Heidolph (1985)
Knowles et al. (1987)  Rhodes et al. (1995))

0.1 mg/L
OECD
0.1mg/L Knowles et al. (1987)
NOEC 0.158 mg/L
DEHP
Thuren and Woin (1991)
DEHP 0.5 mg/L
Streufert et al. (1980)
0.36 mg/L 0.24 mg/L
(  3.1.3.1.2-3) Thomspon et al.
(1995) 11,000 mg/kg (dwt)
Woin and Larsson (1987)
NOEC 300 mg/kg wwt (780 mg/kg dwt)
2
DEHP
Woin and Larsson (1987) NOEC 780 mg/kg dwt
3.1.3.1.3
DEHP 3.1.3.1.3-1
6 1
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Adams et al. (1995)

(0.1 mg/L)
(1997) 72 EC50  100mg/L NOEC
30.0 mg/L Gbreve Wilson et al.
(1978) NOEC 30,000 mg/L
DEHP
(1997) DEHP
DEHP
31314
DEHP 3.3.1.4-1 4
Larsson and Thuren (1987)
DEHP DEHP
EC50 150 mg/kg wwt. LOEC NOEC
EU - NOEC
NOEC=8.8 mg/kg EU 33%
NOEC 25 mg/kg dwt. Wennberg et al. (1997 unpublished)  Larsson
and Thuren (1987) (van Wezel et al. 2000)
Wennberg et al. (1997 unpublished) 433 mg/kg dwt.
(van Wezel et al. 2000)
van Wezel et al (2000)
DEHP
3.1.3.15
DEHP
3.1.3.1.5-1
17
EU
Perez et al. (1983) DEHP
DEHP 0.059 mg/L 0.016 mg/L
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Sauvant et al. (1995a  1995b)

)

IC50 60 mg/L (9

Bringmann and Kuhn (1980) DEHP
IUCLID
DEHP
DEHP
Larsson et al. (1986) 60
25 mg DEHP/kg
DEHP 100%
)
DEHP 5
3.1.3.15-2) <0.4 — 2007 mg/L
O’Connor et al. (1989) STP
DEHP 20 100 mg/L
200 mg/L
Volskay and Leslie Grady(1988) DEHP
DEHP 0.4 mg/L 14
BASF
1,960 mg/L
(BASFAG 1983)
DEHP
3.1.3.2
DEHP 3.1.3.2-1)
DEHP
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8 mg/L (36

Huls AG (1996)

DEHP



DEHP
DEHP
Herring and Bering (1988)
mg /kg
100 mg/L

Stanley and Tapp (1982)

Neuhauser et al. (1986)

(Eisenia fortida)

Al-Badry and Knowles (1980)
u g/fly (1,000 mg/kg )

DEHP

Wood and Bitman (1984)

Ishida et al. (1982) 230

O’Shea and Stafford (1980)

25 mg DEHP/kg

(Streptopelia risoria)

(1980)

40-50%

10mg DEHP/kg

14

DEHP

DEHP 1,000 mg/kg

(Cited in WHO 1992)

DEHP

(Musca domestica)

16 DEHP 1000

Brassica rapa

DEHP

25 mg/cm’

20

( 3.1.3.2-2) WHO (1992)

2,000 mg DEHP/kg(226 mg DEHP/

DEHP 5

10 g DEHP/kg

25 250 mg DEHP/kg

DEHP

EU Ishida et al. (1982)
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Peakall (1974)

Wood and Bitman
1,700 mg DEHP/kg food



3.1.33

vitro
DEHP
DEHP 178
invitro
invitro
3.134
DEHP
(74.8 mg/L)
DEHP
al. (1990)
90

DEHP

DEHP
DNA

3.1.3.3-1 in

(van Wezel et al.

van Wezel et al. (2000)

107 DEHP

2000)

(0.003 mg/L)

DEHP
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DEHP

LC50
DEHP

Defoe et

NOEC(> 0.502)



DEHP

(NOEC)

0.1mg/L

(1987) NOEC 0.158 mg/L

Woin and Larsson (1987)
mg/kg dwt

DEHP

DEHP

Larsson and Thuren (1987)

75 mg/kg-dry

(1980)

Knowles et al.

NOEC 780
DEHP
LOEC 25

Wood and Bitman

1,700 mg DEHP/kg food

DEHP
OECD
DEHP
(1996)
NOEC
(EU )
DEHP
DEHP
DEHP
EU Ishida et al. (1982)
DEHP
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3.1.3.1.1-1

(mg
/ ( pH
L
CaCo3/L) (mg/L) | \i/n)
>0.16
29 - 40 mm 22 25-50 7.6-79 LC50 [96h M Adams et al. (1995)
> 0.67
29 -34
Pimephales promelas 25+1 42.7-52.4 | 7.03-8.22 LC50 [96h >0327| M DeFoe et al. (1990)
(Fathead minnow) (0.055-0.25)
N/A N/A N/A N/A LC50 [96h >10 ? Mayer and Sanders (1973)
N/A N/A N/A N/A LC50 [96h >5 Waggy & Payne (1974) in EU
N/A 24 61 63-738 LC50 [96h 75 M (1997)
29 -34
25+1 42.7-52.4 | 7.03-8.22 LC50 [96h >0.67 | M DeFoe et al. (1990)
(0.055-0.25)
1-2d,
(Medaka) Oryzias latipes 23+2 N/A N/A LC50 |[96h >0.32 Adema et al. (1981) in EU
4-5w
N/A 20+ 1 N/A N/A LC50 [48h - Yoshioka et al. (1986)
Ministry of International Trade and Industry
N/A N/A N/A N/A LC50 [48h >3000| N
(1992) in EU
29-40 mm 20 25-50 7.6-79 LC50 [96h >020| M Adams et al. (1995)
032-12¢g 22 28 -44 6.7-74 LC50 [96h > 1770 Buccafusco et al. (1981)
N/A N/A N/A N/A LC50 |96 h >10 ? Mayer and Sanders (1973)
(Bluegill) | Lepomis macrochirus
N/A 22 N/A N/A LC50 [96h >0.32 EG & G Bionomics (1983b) in EU
N/A 17 N/A N/A LC50 [96h >100 | N | Johnson and Finley (1980) in EU
N/A 18+0.5 N/A N/A LC50 [96h >250 | N Bionomics INC. (1972) in EU
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3.1.3.1.1-1

(mg
/ () pH
CaCo3/L) (mg/L) (M/N)
39 - 62 mm 20 25-50 7.6-79 LC50 |96h >0.32| M Adams et al. (1995)
60 (0.63 g)| 10+l 42.7-52.4 | 7.03-8.22 LC50 |[96h >195| M DeFoe et al. (1990)
N/A N/A N/A N/A LC50 |[96h > 10 ? Mayer and Sanders (1973)
(Rainbow trou)| ONCOrMynehus mykiss N/A 12 N/A N/A LC50 |96h >100 | N | Johnson and Finley (1980) in EU
Salmo Gairdneri
N/A 16 N/A N/A LC50 |96h > 100 N Johnson and Finley (1980) in EU
N/A 15+£1 N/A N/A LC50 |96h 540 N Hrudey et al. (1976) in EU
N/A N/A N/A LC50 |[48h >1000 | ? Silvo (1974) in EU
N/A N/A N/A N/A LC50 |96h >10 ? Mayer and Sanders (1973)
N | catfish Ictalurus punctatus
(Channnel catfish) N/A 20 N/A N/A LC50 |96h >100 | N | Johnson and Finley (1980) in EU
N/A N/A N/A LC50 |96h >0.32 Canton et al. (1984) in EU
Brachydanio rerio Marlowet R
(Zebra fish) N/A 20+2 N/A N/A LC50 |[96h >100 | M Menzel (1995) in EU
40 100mg/1
Jordanella floridae 1‘;_25(1‘;] 23+2 N/A N/A LC50 |96h >0.32 Adema et al. (1981) in EU
(Guppy) Poecilia reticulata N/A 23+2 N/A N/A LC50 |96h >0.32 Adema et al. (1981) in EU
3.1.3.1.1-2
4 ) CaCOE’)I;ng) pH (mg/L)
£ )
6-17 mm 20 ND 7.6-79 LC50 96 h >0.17 | M Adams et al. (1995)
) Cyprinidon variegetus _ _
(Sheepshead minnow) 14 -28 8- 5.3 N/A  |Acetonetc.| LC50 |96h >550 | N Heitmuller et al. (1981)
15 mm 10-31%o
. . Gasterosteus aculeatus N/A 19+1 N/A N/A LC50 96 h >0.32 Van den Dikkenberg (1989) in EU
(Three-spined stickleback)
(Atlantic Sal ) Salmo salar N/A N/A N/A N/A LC50 96 h >10 Zitko (1972) in EU
tlantic Salmon
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3.1.3.1.1-3

(mg
/ pH
() | CaCo3/L) (mg/L) (M/N)
7.5 )
25 270 7.4 NOEC| 56d >(.062 M Mehrle and Mayer (1976)
1.24 ¢ <0.25 ml/L
Pi hales promelas
(Fathead minnow) mep P 0.011
10d| 25 N/A N/A 90d ) N | Mayer et al. (1977) in EU
(<0.011)
LOEC(NOEC)
1-3 25 |44.0-46.4|7.03 -8.22 NOEC | 168d | <0.554 | M Defoe et al. (1990)
(Medaka) Oryzias latipes .
N/A N/A N/A  |[DMSO 0.1 ml/LJ NOEC 28d >=0.32 N | Adema et al. (1981) in EU
) 102
10 270 7.4 NOEC 0.005 M Mehrle and Mayer (1976)
<0.28 ml/L (12+90)
NOEC 102 >0.054 | M
10 270 7.4 ’ 0.005 M Mehrle and Mayer (1976)
<0.28 ml/L (12+90)
5 0.014 M
50 75 0 LC50| 23d 139.1 M
18.2 - ' 4 LC50| 27d 139.5 M Birge et al. (1979); Birge et al.
20 25.8 200 74 0 LC50| 23d 154 M (1978) in EU
Oncorhynchus mykiss ' 4 LC50| 27d 149 M
(Rainbow Trout) Salmo Gairdneri 72
10 |44.0-46.47.03 -8.22 90 d >0.502 M Defoe et al. (1990)
NOEC
8 Cohle and Stratton (1992)
N/A N/A N/A 70d >0.007 M .
NOEC in EU
0.014 Mayer et al. (1977)
, 10 N/A N/A 90 d N .
(0.005) in EU
LOEC(NOEC)
Rhodes & McAllister (1990)
N/A N/A N/A NOEC 19d |>0.00097| M i EU
in
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3.1.3.1.1-3

(mg
/ pH
( ) | CaCo3/L) (mg/L) (M/N)
. N 0.0037 .
Salvelinus fontinalis | 1.5 9.0-15 N/A N/A 150 N | Mayeretal. (1977) in EU
(<0.0037)
LOEC(NOEC)
0 LC50| 4d > 186 M
50 7.5
. 18.2 - 4 LC50| 8d > 186 M .
(Gold fish) Carassius auratus Birge et al. (1979)
1-2 25.8 0 LC50| 4d > 191 M
200 7.4
4 LC50| 8d > 191 M
0 LC50| 3.5d 65.5 M
50 7.5
18.2 - 4 LC50| 7.5d 55.7 M R
_ Birge et al. (1979)
Micropterus 1-2 25.8 200 74 0 LC50| 3.5d 32.1 M
(Largemouth Bass) salmoides ’ 4 LC50| 7.5d 45.5 M
44 - 55 42.1 . .
N/A 20 -24 N/A N/A 4 LC50| 7-84d M | Birgeetal. (1978) in EU
190 - 225 32.9
Ictalurus punctatus 29 -31 N/A N/A 4 LC50| 7d 0.69 N Birge et al. (1978) in EU
(Channel catfish)
Jordanella floridae N/A N/A N/A [DMSO 0.1 ml/L NOEC 28d >= (.32 N | Adema et al. (1981) in EU
Brachydanio rerio N/A N/A N/A N/A 35d >=1 N Canton et al. (1984)
(Zebra fish) NOEC
(Guppy) Poeciliareticulata |3 -4 25 N/A N/A NOEC| 35d >0.32 Adema et al. (1981) in EU
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3.1.3.1.1-4

Exposure period Test duration mg DEHP/kg food
LOEC
(Zebra fish) Brachydanio rerio NOEC N/A 90 50 (<50)
( ) Mayer and Sanders (1973)
u oecllia reticulata

(Guppy) Poecilia reticul NOEC N/A 90 100

(Atlantic cod) Gadhus morhua LOEC (NOEC) N/A 121 100 (10) Freeman et al. (1981)
LOEC
. Salmo salar 4 5 1500 (300) Norrgren et al.  (1999)
(Atlantic Salmon) (NOEC)

(Rainbow trout) Salmo gairdnerii NOEC (LOEC) 7 N/A 20000 (<20000) Henderson and Sargent (1983)
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3.1.3.1.2-1

(mg
/ ( pH
CaCo3/L) (mg/L) (M/N)
24 20 25-50 7.6-7.9 EC50 [{48h |>0.16| M Adams et al. (1995)
24 20 65 7.9-82 EC50 [48h|>100| N (1997)
24 48h| 11
22 173 8 LC50 N LeBlanc (1980)
24 24h | >68
>0.320| N
EC50
24 20 180 8.25 48 h > 0.304 Brown and Thompson (1982)
M
NOEC 0.304
24 NOEC 0.113
24 NOEC 0.102 Buchen & Vogel (1995) cited
Daphnia magna 20 N/A N/A 48 h M
24 NOEC 0.114 in EU
24 NOEC 0.166
Tween,
24 20 N/A 8 EC50 [48h| >1 N Brown et al. (1998)
Marlowet R
EC50 24h| 9.5
DMF or Adams & Heidolph (1985);
24 20-23 120-250 7.0-8.5 EC50 48 h 2 N
aceton Adams (1978) in EU
NOEC 48h| <1.0
Scholz (1995) in EU
24 20 N/A N/A Marlowet R EC50 |48 h | > 100 N
Daphnia pulex 24 17 ND N/A EC50 {48 h | 0.133 N Passino and Smith (1987)
Daphnia carinata N/A 20 N/A N/A EC50 [24h| 0.33 Yoshioka et al. (1987)
Moina macrocopa 5 20 N/A N/A - LC50 3h - N Yoshioka et al. (1986)
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3.1.3.1.2-1

(mg
/ () pH
CaCo3/L) (mg/L) (M/N)
N/A 20 ND N/A LC50 96h |>0.18] M Adams et al. (1995)
Paratanytarsus
. LC50 16.3
parthenogeneticu larvae, 3rd or 4th dimetyl- Adams & Renaudette (1983)
23 N/A N/A NOEC 48h| 1.25 N
instar formamide in EU
LOEC 2.5
larvae N/A N/A N/A ? LC50 10d [~ 0.046) M? | CMA (1997)in EU
Yes, but not Adams & Calvert (1983) in
larvae, 2nd instar 21 N/A N/A LC50 48h | >10 N
Chironomus tentans| specified EU
(Midge) larvae N/A N/A N/A 2 LC50 | 104d [>3247 CMA (1997) in EU
9-11 21.8-23.4 | 45.5-53.4|7.62-7.94 - LC50 10d|>0.05| M Calletal. 2001
EC50 > 18
: 2nd inst.
Chironomus larvae, 2nd, or >18 Streufert (1977) in EU
N/A N/A N/A LC50 48 h N?
plumosus 3rd-4th instar ; Streufert et al. (1980)
: 3rd-4th inst.
> 18
LC50
Stephenson (1983);
Two groups: >8mm
Gammar us pulex 7&15 N/A 8.33 LC50 9% h|>04 N  [Stephenson (1982) in EU
& <5Smm
N/A N/A N/A N/A ? ? LC50 10d [~ 0.057) M? | CMA (1997)in EU
Hyalella azteca N/A N/A N/A N/A ? LC50 10d |> 3306 CMA (1997) in EU
N/A 21.8-23.4| 45.5-53.4 |7.62-7.94 - LC50 10d|>0.06| M Calletal. 2001
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3.1.3.1.2-1

(mg
/ () pH
CaCo3/L) (mg/L) (M/N)
N/A N/A - LC50 9% h| >10 N Mayer & Sanders (1973)
Gammarus
Sanders et al. (1973); Johnson
pseudolimnaeus N/A 21 Triton X-100 LC50 96 h| >32 ?
& Finley (1980)
Orconectes nais N/A N/A - LC50 9% h| >10 N Mayer & Sanders (1973)
(Crayfish)
Lumbriculus
N/A 21.8-23.4| 45.5-53.4 |7.62-7.94 - LC50 10d|>0.07| M Calletal. 2001
(Oligochaete) variegatus
Dugesia japonica N/A 20 - EC50 | 7d - Yoshioka et al. (1986)
(flatworm)
3-6 21 7.8 LC50 96 h | > 300 N

Nitocra spinipes 7%o Linden et al. (1979)

adult 21 LC50 96 h | > 300 N

Adams et al. (1995); Cox &
Mysidopsis bahia 24 20 ND ND - LC50 9% h |(>037| M
Moran (1984) in EU
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3.1.3.1.2-2

(mg
/ pH
( ) | CaCo3/L) (mg/L) M)
20 180 8.25 NOEC |[21d| 0.1 N Brown and Thompson (1982)
21-23 ND ND ( NOEC [21d| 0.64 M Adams and Heidolph (1985)
22 300 7.9 NOEC 21d| 0.158 | M Knowles et al. (1987)
NOEC 0.077 Rhodes et al. (1995); Springborn
21 180 ND 21d M bionomics (1984) in EU ;
NOEC 0.29 Cox & Moran (1984) in EU
Daphnia magna 24 ;
phni g 20 ND ND (Marlowet R 40) NOEC |21d| 14 M | Scholz (1995); Scholz (1994)
20 65 7.2-8.2 NOEC (21d| 10 N (1997)
20 NOEC 21d| >1.0 N
20 [FlendtsMa) Marlowet R 40 NOEC |21d| 1.0 | N Brown et al. (1998)
20 Tween 20 21d - N
Mayer & Sanders (1973);
9
21 NOEC 21d|<0.003| N? Sanders et al. (1973)
>0.5
LOEC (NOEC) 0.5)
Gammarus pulex > 12mm 10-12 10d - N Thuren & Woin (1991)
LOEC (NOEC) 0.5 (0.1)
sand
Chironomus 35-1 0.36
plumosus 1 NOEC 40 d [hydros, M/N Streufert et al. (1980)
0.24
grass shrimp Palaemonetes pugio <24h 22 NOEC 28d| 1.0 N Laughlin et al. (1978)
22.6 mm,
20 -28
Mytilus edulis 15 28d| 0.05 N Brown & Thompson (1982b)
472 mg, NOEC
274 -1772
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3.1.3.1.2-3

/ () CaC<>3§ILn)g pH (Iﬁf/vi(g M)
Chironomus riparius 1 20 NOEC 28 d| 11000 | M Thompson et al.(1995) in EU
Chironomus tentans N/A N/A N/A N/A LC50 10 d| > 3247 CMA (1997) in EU
Hyalella azteca N/A N/A N/A N/A N/A LC50 10 d| >3306 CMA(1997) in EU
(Dragonfly) Aeshna sp 22 NOEC (LOEC) |60 d (1758600) M Woin & Larsson (1987)
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3.1.3.1.3-1

(mg
pH (mg/L)
( )| CaCo3/L) (M/N)
EC50 >0.1
22-24| 25-50 |7.6-79 96 h M Adams et al. (1995)

NOEC >0.1

Selenastrum EC50 > 100

capricornutum
23 NOEC| 72 h 30 N (1997)
>100
NOEC
=30, 1

Scene(?.lesmus 27 9 , NOEC=3% 74 10 N Bringmann and Kuhn (1980)

quadricauda threshold value NOEC in EU

Scenec.lesmus 24 Marlowet R 40 2h 130 M Huls Aktiengesellschaft (1995)

subspicatus NOEC in EU

Ankistrodesmus
o 23 ? NOEC 72 h 0.0056 N BASF AG (1990) in EU
bibraianus
Lemna gibba 25 2 EC50 7d 397-7582 N? Davis (1981)
(mean 2060)
Gymnodinium breve 25 - EC50 96 h | 30000 (3.1%) | N Wilson et al. (1978)
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3.1.3.14-1

(mg/L
; k;
/ (mg | pH melke
() dwt
ICaCOs/L) ) (M/N)
. Holfreter ’ .
Xenopus laevisg 21 uti LOEC 200 d 2 (<2) M Dumpert and Zietz (1984)
solution
(NOEC)
. LC50 3.88
Bufo fowleri .
20 LCl1 ( ) 0.06 Birge et al. (1978)
7-8d N (?) .
. -24 LC50 4.44 in EU
Rana pipiens
LCI ) 0.18
25%
NOEC
2-3 5 60 d 75% M |Larsonn and Thuren (1987)
LOEC
450*
. EC50
Rana arvalis
(Moor frog)
Wennberg et al. (1997)
4 10 29d >433 (433) M .
LOEC (NOEC) in EU
Solymon et al. (2001)
5 &10 35&26 1000 M
NOEC in EU

EU
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3.1.3.1.5-1

() (mg/L)
(M/N)
0.059
NH3 NOEC 30d M Perez et al. (1983)
0.016
? Threshold conc.=3% effect) 16 h > 400 N Bringmann and Kuhn (1980)
22 Tween 80 30m - N BASF AG (1991) in EU
Pseudomons putida
nonylphenol NOEC 5-6h| <1671
25 Huls AG  (1996) in EU
ethoxyro-poxylat EC10 1671
Bringmann and Kuhn (1980) in EU
Threshold conc.=3-5%
Entosiphon sulcatum 20 ? 72 h 19 N? ; Bringmann and Kuhn (1981) in
effect
EU
Chilomonas
Bringmann and Kuhn (1981) in
paramecium 20 ? Threshold conc.=5% effect| 48 h 53 N?
EU
Ehrenberg
PPYS 28 N/A N/A 1C50 9h 60 N/A Sauvant et al. (1995a)
Tetrahymena
Microplate
pyriformis PPYS 28 N/A IC50 36 h 8 N/A Sauvant et al. (1995b)
technique
NOEC=3% threshold Bringmann and Kuhn (1981) in
Uronema parduczi 20 ? 20 h 48 N?
value NOEC EU

341 -




3.1.3.1.5-1

()
(mg/kg dw) (M/N)
5 20 h (60) 25 mg/kg sed. N Larsson et al. (1986)
LOEC
? ? 100mg/L Mutz and Jones (1977)
Outdoor Reduction in NH3 flux from the benthic
( ) 30d 0.61 (18.64) M Perez et al. (1983)
temp. compartment NOEC (LOEC)
3.1.3.1.5-2
()
(mg/L) (M/N)
NOEC 24 h <10-20 EU
37 - NOEC (LOEC) 26d 100 (200) N O'Connor et al. (1989)
24-26 - NOEC 30m <0.4 N Volskay and Leslie Grandy (1988)
BASF BASF AG (1983) in
20 - NOEC 24 h see comm.;| 1960 (2ml/L) N
EU
Marl-West 18-21.1 NOEC 3h 2007 N Huls Infracor (1999)in
19-20 Tween 80 NOEC 3h 1000 N EU
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3.1.3.2-1

()

(M/N)
Beta vulgaris St ? NOEC | 24h 0.9 mg/L N? | Schweiger et al. (1982) in EU
(red beetroot)
Whi Snapisalba 5-8 St Tween 20 NOEC LOEC) [3-10d| 8.75(>8.75) pg/cm-2
(White mustard) M Lokke and Rasmussen (1983)
Brassicanapus | 4-5 St Tween 20 NOEC (LOEC) [3-10d| 8.75(>8.75) pg/cm-2
(Wheat) | Tricitum aestivum
- i 21.6 - . .
Lepidium sativum 233 - NOEC 18d 100 mg/kg dw Diefenbach (1998a) in EU
Brassica alba
Spinacia oleracea NOEC 13d <1000 mg/L N Herring and Bering (1988)
Pisum sativum NOEC 13d <1000 mg/L
(Soybean) Glycine max 28 NOEC (LOEC) | 5d 390 (>390) mg/L N Langerbartels and Harms (1986)
(Wheat) | Tricitum aestivum 28 NOEC (LOEC) | 5d | 390 (>390) mg/L in EU
Eisenia foetida 20 or NOEC(LOEC) 48 h 25 (>25) mg/cm2 N Neuhausern et al. (1985)
Eisenia foetida . . .
fotida 20 +2 - NOEC(LOEC) 14h | 1000(>1000) |mg/kgsoildw| N Diefenbach (1998b) in EU
25 - 3m 250 (>250) mg/kg M |Kirchmann et al. (1991) in EU
NOEC(LOEC)
<49,150
26 - NOEC (LOEC) | 8h 49,150 mg/kg N Mathur (1974)
(Natural soil flora) (49,150)
100,000 .
207 16d mg/kg N Cartwright et al. (1999)
NOEC(LOEC) (>100,000)
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3.1.32-2

/ (mg/kg)
(Mallard) Anas Platyrhynchos
10 NOEC 5d(8d) > 5000 Hill et al. (1975) in IPCS (1992)
("ring-necked" pheasants) | Phasianus colchicus
(ring dove) Streptopelia risoria NOEC ? >10 Peakall (1974)
(Starling) Surnus wulgaris NOEC 30d <25 O'Shea & Stafford (1980)
, , LOEC (NOEC)|  28d 1000 (< 1000) [Wood & Bitman (1980) in EU
(Hen) Gallus domesticus LOEC '
28d 2000 (< 2000) Wood & Bitman (1984)
(NOEC)
LOEC (NOEC) 230d 5000 (< 5000)
(White Leghorn Hen) Gallus domesticus 10 Ishida et al. (1982)
LOEC (NOEC) 254 >2000 (>2000)
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3.1.3.3-1 (in vitro)
mM Remark
EC75 1 REP: 1E-5 Jobling et al. (1995)
No Effect 1 Zacharewski et al. (1998)
EC10-25 0.17 REP: 2E-5 Knudsen and Pottinger (1999)
MCF7 E2 4% >0.1 Jobling et al. (1995)
No Effect 10 Coldham et al. (1997)
No Effect 0.01 Zacharewski et al. (1998)
No Effect 10 Harris et al. (1997)
MCF7 ? >0.01 Blom et al. (1998)
MCF7/HeLa No Effect 0.01 Zacharewski et al. (1998)
MCF7/ZR-75 No Effect 0.01 Harris et al. (1997)
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Sauvant et al., 1995a O O
Sauvant et al., 1995b O O
Hiills AG, 1996 O
Hiils Infracor, 1999 ©
Wilson et al., 1978 O
Bringmann and Kithn, 1980 @)
Davis, 1981 O
BASF AG, 1990 O
WEFE|CMA, 1990 o
Adams et al., 1995 (ikEgE, LT A KT 24) © © O
Hiils Aktiengesellschaft, 1995 O
BRELT, 1996
BT, 1997 ©

P CEE SN iE, O : 3IHAY
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#3221 BEFEOAEMEENY Z7FELETLE a—Sn-3HaRBotis (), 202

R PEE R
A

{LRFAFI )
A 2 FE{li

55 A

EU #F{li

m
I
@]

IKAAEY)

1973; Johnson and Finley,
1973

Sanders et al.
Mayer and Sanders,
Hobson et al., 1973
Streufert, 1977; Streufert et al.
Laughlin et al., 1978

Linden et al., 1979

LaBlanc, 1980

Brown and Thompson, 1982

Adams and Renaudette, 1983
Adams and Calvert, 1983
Stephenson, 1982, 1983

Adams and Heidolph, 1985; Adams,

1980

1978

Knowles et al.

A HE B Passino and Smith,
) Woin and Larsson,

Yoshioka et al., 1986

Yoshioka et al., 1987

Adams et al., 1995

Rhodes et al., 1995; Springborn binomics,

Thuren and Woin, 1991

Scholz, 1995

Buchen and Vogel,

Jon, E.R. et al.

Thompson et al.

BREZIT, 1996

BREET, 1997

CMA, 1997

Brown et al., 1998

1987
1987

1995
1995

1995; Brown et al., 1996

1980

1987 (H#gH, A4 Ivra)

1984; Cox and Moran,

OO

© O

© O

1984

OO OO0

OO

OO

O O0O000OO0OO0OOOOL OLOLLOLOOLOOLOOOO 00

OO

OO0OO0OOOOOO

OO0 O

© : L CEB S N-3BE, O : 5HA D
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#3.2.2-1

BEEOFEER ONY A ZEMECETL Ea—INEmRBo b (), 203

RETE A
PR 75

TERERTHI ) <
D et

T A A

EU RF:Aff

™
s
(@)

KLY

Pt

Zitko, 1972

Bionomics INC., 1972

Mayer and Sanders, 1973
Silvo et al., 1974

Waggy and Payne, 1974
Pfuderer & Francis, 1975
Mehrle and Mayer, 1976
Hrudey et al., 1976

Mayer et al., 1977

Birge et al., 1978

Birge et al., 1979

Johnson and Finley, 1980
Freeman et al., 1981

Adema et al., 1981 (in Dutch)
Buccafusco et al., 1981
Heitmuller et al., 1981

EG & G Bionomics, 1983
Henderson & Sargent, 1983
Canton et al., 1984 (in Dutch)
Yoshioka et al., 1986

Van den Dikkenberg, 1989
Defoe et al., 1990 (=< R)
Rhodes & McAllister, 1990
CMA, 1990 (=~ A, 77 v b~y KX D)
Cohle and Stratton, 1992
MITI, 1992

Adams et al., 1995

Menzel, 1995

REZIT, 1996

BRELT, 1997

Norrgren et al., 1999 (fH#F&H)

OO

OO0

O0O00O O0O0OOOOOOO O0O0OO O0OOLOLOO 0OOooOOoOOo

©

O0OO0O0O0 OO0 O

© : M CEE SN, O : 3KV
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o PEA R
ERP A 25

ERERFI U =
Va il

5 A

EU R &

EHC

KA

Do
KAEAEY)
[N )

I

Birge et al., 1987 (Rana pipiens)

Wams, 1987 (Y A kb X H =)L)

Dumpert, 1981; Dumpert and Zietz, 1983 (Xenopus laevis)
Larsson and Thuren, 1987 (7 A A =/))

Wennberg et al., 1997 (7 A H =)L)

Solyom et al., 2001 (7 h A=)

O0®O O

OO

B

e

Mathur, 1974
Kirchmann et al., 1991
Cartwright et al., 1999

T

Schweiger et al., 1982

Lokke and Rasmussen, 1983
Langerbartels and Harms, 1986
Herring and Bering, 1988
Diefenbach, 1998a

EEY)

Al-Badry & Knowles, 1980 (A x—/Xx)
Neuhausern et al., 1985 (Eisenia foetida)
Neuhauser et al., 1986 (77 I I X)
Diefenbach, 1998b (Eisenia foetida foetida)
Peakall, 1974 (/~ kD —Ff)

Hill et al., 1975 (U T4 X%, < HFE)
General Electric CO., 1976 (W&, 274 F% )
0’ Shea & Stafford, 1980 (A7 KV)

Wood and Bitman, 1980 (=9 K1)

Wood and Bitman, 1984 (=7 k1)

Ishida et al., 1982 (=7 V)

Poon et al., 1997 (Z v )

©00O000000O O ©OLOOOOOo

oo O 00 O O O O

© : P CEESN-RE, O : 3R Y
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3.3 BEBOEIE
BEF DR SCEIZ BV T, DEHP ORZE T OBRICHW LN BB OMHIELS, b M EAEER
W TR T 5,

331 t bk

DEHP @t MY X 7 3l 24T > TV D LTI U 2 7 3, BRECEREE ) 2 7 41
PR, NTPEEAME, 7 &3l & O EU F-liE I, #&1&#E 2 DEHP O F 2BV iA A
RETHDELTND,

b hORNZRBEOREE FBEE) 12X, FH—REIE BERAER), KRR, EWFEiaER
&, WNAMESERH L2, DEHP ZU# &=, BMANEREEDE Cidenwz & & AMERNT
OBIEZBWUNCEHE CTE 2 KBET ANV EEOHBND, £ TORMETEICB W TEY
—HEIEZZBBRFEEL L TND,

KL 2 BRBENNE, ALFEVII Y R 7 Bl E, REARE Y X 7 YIRS, )X
& TIE—MRA TH D DI L, NTPFHliE & EU #FlE TIEm AT T, 4t (FLoh)
LHEEEIN TN D,

FEFRHSCETY A7 Rl AWV S iz — BB EE %2 £ 3.3.1-1~% 3.3.1-2 1277,

332 ARBR

AREY X 7 R 31T D ZREARARI, B, M RAEM D E RS D BRECAR T O REAM x5
WEDORETH D, KEARERTIE, AKPERE, EETRED, FBEAAY TIEHEPRER
RN BBIEECTHD, EU OV AZFHEETIE, IRBERZEOFELHE SN, AHSCAR
PERBUAEIZ K L CITBE L BERIEL o T, BBEERX, T=4V 77 —4%%H
WHh, FHEETAVTTHT 50, &HWVIEZOMAEDLE LR D, BREARREY X7 PR
i AL U 2 7 FEE TIE, AKBETOE=2 U 75— OMEHRIT 21TV, 95%
AANMEEEEL, FOMZRBEEL LTS, —F, EU FIETIE, FEEEICHONT
I%, EUSES E7 /L& HWT, ¥EMAoPHEIEEEICH T 5 PEClocal, — MkHY) 72l I Hiigk o
PECregional, & Y JR#iFH D PECcontinental Z & L T\ 5, BEFFIREEICHOWTIE, oBEREE
EHAWCZOREZFEILTND,

BEAFRHnE DR Y 2 7 Tl WV b 72 BB FRIRIC DWW T O 4 K 3.3.2-1~% 3.3.2-2
2R,

34 VU RTHEDIEE
MEE DR SCEICBWNT, UAZFHMEOBICE B SN E0EEEL, b MEFEY 27 L4
B U 2 72T TR T 5,

341 b MEREUYRZ

DEHP @t MY X 7 3l 24T > TV D LTI U 2 7 3, BRECEREE U 2 7 41
PR, NTP R K& O EU Bl i, EFROKFE M= KA1 > F® NOAEL & DEHP @
W) — HEREOL T A7 ZHELTWD, Oz, LMY X 7 3ElE & BREEE B
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B 2 7 W1 EH 2 Tl MOE (Margin of Exposure), EU #Ffi Tlx MOS (Margin of Safety)
LT LTS,

71 F ZFHE# TIE, NOAEL IS AN MR ¥4 L CEH L 2ifitA — BB EE (TDI) &7
—HEIEDL (Wb HAF—RE) TURZZ2HELTWD,

BEFFREAMSCETY 27 OHERICE H S 7~ MOE, MOSZ Dk (U % 7 $588) %% 3.3.1-1
~% 3.3.1-2 12”7,

342 AU R

{LFERFRI U 2 27 SRS ClE, FEAGIC AV 2 58RI L SR KT PIREE DT Y X7 2 HE L
TW5, ZDHITREFE~— 2 (MOE : Margin of Exposure) & FEIEL 5, BREEABRES U X 7 414
PN E T, FHEIC W D BRI T A A v MREA T L C T B R 1 (PNEC) & L
L, PNEC L BEEKFIEE DI (PEC/PNEC ft) TU A7 ZHE LT\ 5, EU GFliE b Rk
D I71E T O ZBRIECEMREIZ KT L C, PEC/IPNEC (b &2 HiH L T\ 5, 1 Z 3l #<° EHC
TlE, EEMZRY A7 EEZRRET, EENARRIAEZ O TREBOAEEZIR TV 5,
BEAFRIAE SCE O AR Y X 73 il T U 2 7 HERICE I SN2 U X 7 f/fE 2 # 3.3.2-1~%
3.3.2-2 (TR T,

35 FFffifE R
BEAF OFFMSCHC I B Y 2 7GR %, B MEREY X7 L AEREY 22T TRAT 5.

351 b MEEURZ
FAHM SCE D U R 7 RS R A L IR,

IACRERFRI U A 7 GRAGEE & NTP SR CTIE, — A~ DORERE Y R 7 ~DBR&ITIR &
ShTWnb

ZEuﬂﬁi? , DEHP O BREEHE ML HIC B W TE— A TH > TH WL 20D+ U A
ICBWTHRERBAEFBEOZ Y RARA U MIXT 2V A7 PR EIND EfEmSnTnD

JNTP FHAliE: & EU FFMMiETIE, Tt (FLeh!E) (k3 2R & AfEEEDO = RAR A v MZ
KTHV A7 NEEIND EmRmINTND

O FHXFHIETIE, VAZPNEEIND, BREAREY X7 OIHRHEE T, FMY 275
MR LE LRI TnD

BEFRHMISCEICR T 5 U A 7 GHlifs A2 £ 3.3.1-1~% 3.3.1-2 1T,

352 AU RZ

BRI SCEIC BT D ARE Y R 7 GRS R & UL ISR,

1) LFEFRI U R 2 S E CUE, KA 25572 U 2 27 3l &2 1T 5 BT /0 &b i
LTW%, LL, AEEOBRIDHABE TRV L H 0, KIEMESCRKRBAEYZ 5B
AN HIEICL ST, ELICHEOSWWT — X2 EHTHOMERHDL EELDTND,

2) BRESEBRES U R 7 MG E TIE, HKBUC oW TR, FEM Y R 7 B A AT O G, YK
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WCOWTIIEFRINEIZEDDMERDH D EELDHTND,

3) EU fHiliE TlE, /KEREEICH T 2K T 2RED Y 2712250 TIE, S HRDFEHEVY
FITRBROMBEENFET DL E DTS, OB - BEIZHONWTIE, 7T, &bk
DI MM OTETTRBR O LKL O TIZHEHA STV D HEL Lo U 2 7 KB E O 2035
PHEIZ7Z2nWEEEDTND,

4) B FHFEFETIE, T BT RO TE RN E LTINS,

5) EHC Ti3, BRELIR A & SRR L 2 Ll 3 2 & W Rl BB oD S 0w AR JH IS 6 9~ 5 A HF e
FEATERWE L, PEHBEEE O SRE CHE S NI AR T 5 MR ER B 29k
HAREMENRHDHEE LD TND,

BEAFRFAM SCEIC 315 5 U R 7 GEAif R4 % 3.3.2-1~% 33221257,
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7 3.3.1-1 DEHP OFEMKL NI 27 FHlistEDEE (FWN), €01

REHPERE L FMEFER TS FEN S

L E R AT FEr A%

BB

M S E 4 TNGWN L EAEREZAT 5 Libivd | LiERIEFMEOYIM Y 2 7 3Hii  No.7, 2002 4 b DEREE ) A 7 FIHIREE, 2002 4

S NTAL W E OE B A AL E, 2002 4

R D B AL T A E RS

SD Z v b, MEMES 10 PU/EE SD Z v b, MEMES 10 PU/EE

HE 0, 0.4, 3.7, 38, 375 mg/kg/day HE 0, 0.4, 3.7, 38, 375 mg/kg/day

ME -0, 0.4, 4.2, 42, 419 mg/kg/day ME -0, 0.4, 4.2, 42, 419 mg/kg/day
g 90 H[AEAE# G- 90 H[AEAE# G- B

375 mg/kg/day : Mk CHF & B EEOHM, AFH38 mg/kg/day : BEF/AKE R L MU MR ZE fa il

JOfER, ~vAd vy — s A dizgim | (E)

NOAEL : 37mg/kg/day NOAEL=3. 7 mg/kg/day (#E)

[Hid : Poon &, 1997] [HH#L : Poon &, 1997]

CD-1~ 1w A, 30 PC/#E CD-1 v~ A (11 FHfm) SD 7 v I, HERES 10 PT/BE

0, 44, 91, 191, 293 mg/kg/day, HFHE 0-17 HIZ|MEME 20 #H, 0, 14, 141, 425 mg/kg/day HE -0, 0.4, 3.7, 38, 375 mg/kg/day

IREE 5. 105 HH (AELAT 7 H & 98 H OB H), RME : 0, 0.4, 4.2, 42, 419 mg/kg/day
2) A FE A BEIRP% L REER & OMT- A 8152 fE ¢ 5 90 H RElRAT# 5-

91 mg/kg/day : ‘H#&, WK, FERICHE
NOAEL : 44 mg/kg/day
[ : Tyl &, 1988])

141 mg/kg/day : FEURFIL T, RIEH OAEGFFE
¥/, NOAEL : 14 mg/kg/day
[ 80 : Lamb, 1987]

38 mg/kg/day : BEfR /KB BV Y MR 22 fa kb
(), NOAEL=3.7 mg/kg/day (K)
[ 8 : Poon &, 1997]

BinwtE, R AME

D EfnmEE (R

invitro COMEIFIEIREERSR, 7~ MMz
FAW D Yuta R B 3B, UDS RBRsE Cratk, ~ v
A o NJEMIE A W TR R TR A BB T
VB

in vivo TIXHLAINENENEEG-1Z X D EMESERER
& f it

vauya v E AW AL EEERER, <
7 A KA M/ MEERER C b Rk

invitro COMEIFIREERSR, 7~ MMz
FAW D Yuta R B 3B, UDS B Cratk, ~ v
A o NJEMIE A W TR R TR E BB T
VB

in vivo TIXHLAINENENEEG-1Z X D EMESERER
& f it

vavuYa UNTE AW SRR, <
7 A KA M/ MEERER C b Rk

LA L

2) RS Ak

T N, v ADOKBHRGELERBR T LA T
V= LAOWEAERRLNDN, BEERETIELTLYL
AU, b N OATIED D BB U 72 B2 AT &
AW EBR TS — M HE LK
Db MHETIZAE TN E205, TARC 1% 2000
2 2B SITHBEAEFR L

v bR AT~V AFL ) — LA E
U R O BB DML S TR A L & 5] &
oL, FRAAZTaE— b T5L0RENH D
B, BEEETIELTLLELRNI L, B 2D
BAEE L 7= 85I A2 A W=%< @ in vitro i
BRC, ~ULAF Y Y — MBI L OB B
kORI TIFAE U2 & 25, TARC i3 2000 4

W2 2B 78 BICEFE L

Z v b, T ATH#ENAOREROEMN, ~
U A THi~DERE 2 I B VT= 08, VEFRSFE ORGT
M5 DEHP (Z LD B ATEREIETIIRE LN
IR I, FolE/lAEORNALEEZLND
TARC 28 2B 226 3WZH A LR LT-DT, BIEA
U A7 OFARIE T2
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7 3.3.1-1 DEHP OFEM KNI 2 7 FHlistEDEE (EWN), £0 2

REHPERE AP EFER TS FE S

L E R AT FEr A%

BB

M S E 4 TNGWN L EAEREZAT 5 Libivd | LiERIEFMEOYIM Y 2 7 3Hii  No.7, 2002 4 b= OB ) A 7 FIEEEL, 2002 4F
S NTAL W E OE B A AL E, 2002 4
NHWR~DOEE . L 77 —fEEIZBT 5 infNDUWR~DEE : vi7 i-f5E512B8 9% invitro
vitrodBRTCIE, & FT A hu U ZRIRICTHWEER TIE, & haabel VEZFEKRTHWE S Z2 R
FEAMEE R LIELANE, 7y PEREY R — MLELAMNEIT v b FERY 11552 VR T
3) Z DD A AW RER T ER #EEHEIIR & el oo, LI ER FEE IR S e oz, VR —I-1BI5 1Tyt FoHiZa L
R—H —BIETT vEATH R 20T HEEIETH ER 203 2GR STV
PEIIAR STV 7220 T R~ DR BUR TR I 0
PR A~DFE | B CHlEIT v
U 27 OH|E
- o ¥ — B R P — BB
D REEIR mEe L 2.1 pg/kg/day 44 ug/kg/day (F¥J : 5.6 pg/kg/day)
2) FEMMIC Hwvw b e S L — %35 3.7 mg/kg/day KEELTEME ¢ 3.7 mg/kg/day
NOAEL % ! g 14 mg/kg/day
MOE (Margin of Exposure) MOE (Margin of Exposure)
3) VAT FEEE RLHLZe L —iEErE 1 1, 762 8.4 (F¥MH : 66.0)

HTEEEE ¢ 6, 666

4) HIERE R

P < SER OB EIZBE b 597, kDA
THA - RAEFBHEICII2EERALND Z &
O, AEMFMCEEM AR E 2 TY A7 54
ZEML, @Y A 7EBROH Y FITOWTH

A

=

b h ORI L CEKA
gl

ERIFEFTIAY

R ERa

AR R REA 24T O et CEEME - TR 255 0
LUBEDRD D)
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# 3.3.1-2 DEHP OFEMEL Y A7 M scED b GE/ME), D1

National Toxicology Program (NTP), NTP-CERHR EXPERT PANEL REPORT

Environ. Canada/Health Canada, Priority Substances List Assessment Report

AP A S on DEHP. October, 2000 Bis(2-ethylhexyl)Phthalate. 1994
A W DA E TR
SD 7 v & (4-6 ) MEKES 10 DT/#f
-0, 0.4, 3.7, 38, 375 mg/kg/day
ME -0, 0.4, 4.2, 42, 419 mg/kg/day
1) — et 90 HMREEHR G
38 (HE) /42 (M) mg/kg/day : B/ KE BN A/ IFEER L~ L DK
NOAEL : 3. 7 (#) /4. 2 (#t) mg/kg/day
[HH : Poon &, 1997]
1)SD 7 v b, MERES 10 PT/BE CD-1~1w A, 30 VC/fE
M0, 0.4, 3.7, 38, 375 mg/kg/day 0, 44, 91, 191, 293 mg/kg/day, UEHE 0-17 HIZIEEEEE S
ME -0, 0.4, 4.2, 42, 419 mg/kg/day BEHR % B REER K OMT- & 8152
90 H FIRAEFE - 91 mg/kg/day : ‘B, Wig, HRIHE
38 mg/kg/day O : /e kEE L b Y IR b NOAEL : 44 mg/kg/day
0) AR A A NOAEL : 3.7 mg/kg/day (If) [k : Tyl &, 1988])

[HH#L : Poon &, 1997]
2)CD-1 <7 A (11 #Hfip) MERE 20 %1, 0, 14, 141, 425 mg/kg/day
105 ARl (AZECRT 7 A & 98 A oAZEeEif] ), JRARE 5.

141 mg/kg/day : 4LHRFRAN T, [RINE O AETF LR

NOAEL : 14 mg/kg/day

[ 8 : Lamb, 1987])

EnEE, FE A

JR#GL7R in vitro & in vivo DENMEERN S, DEHP IZEEFHMETRWEE

1) BlaEtE (FRFEMH) LA/ L 2 b5, BRI, fSHEO MEHP & 2-=F L~FH ) — L b EEE
PETRRNZ & 2R T
0) 328 Stk S L Paragraph 110 of CEPA IZEES ENAMSIEET, /' »-7"IV (B h~D

FENAMEDOTRENEIFIRYY) (ISR D
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# 3.3.1-2 DEHP OFEMEKL Y A7 M scED b GE/ME), D 2

National Toxicology Program (NTP), NTP-CERHR EXPERT PANEL REPORT

Environ. Canada/Health Canada, Priority Substances List Assessment Report

Al S on DEHP. October, 2000 Bis(2-ethylhexyl)Phthalate. 1994
U A7 OHIE
8 — R A — R
) R BN 1 3-30 pg/kg/day (—ifER, EITHR) B H AR 5 0.0-0.55%:8.9-9. 1, 0.5-47%:19, 5-11 j%:14, 12-19

ASL - mouthing (RSN DY & NIZT D T &) I &0 HEHE T
HL<RHTHS S

7%:8.2, 20-70 5%:5.8

2) FEAMIC W & T
NOAEL %

HFEFEME ¢ 3. 7-14 mg/kg/day

HETEFENE - 44 mg/kg/day
TDI: 44 pg/kg/day

3) U A7 fEE

TEPERY Y — FH

TEMER 72— Rk

c—ER® EHE X 5.8-19.0 m g/kg/day, FHEARLL2E OBEMOFEE
FEETDHE, AWIR0-0.5 &) & FH0.5-4 ) OHE SR EIX
8.9-23.1 pg/kg/day & 72V, TDI D 1/6-1/2 IZHHY

‘DEHP MR SN WEWTHIREZ Y e SEEL TE Y, 2FERECREY
(FERFHL) RBEBREZE/NMEE L TBY, 14— RERO—
DOEETEIZI T 5 DEHP 1%, TDIIZIEWH 2 Wb M X TV 5 AlHE
XD B

4) HERE R

DI PN
RN IRER O ESEICERE A KT AT/ RTH D
2) HHhIR

CRIEN RS &S, DY ARG E OREICAE R R JETIRE
Bd5

HFHTIE, b FOREICHEE L b D &8 DEHP A3 EREE I HE
HERTWBAREM S H 5
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# 3.3.1-2 DEHP OFEMEKE Y A7 M scED b GE/ME), D 3

EC, Risk Assessment Bis(2-ethylhexyl)Phthalate, Consolidated Final

IWHO, Environmental Health Criteria 131. Diethylhexyl Phthalate. 1992

Akl C A Report. September, 2001
REARG I N B A 7= E PR
F344 7 v &, MEMES 70-85 DL/#%
HE .0, 5.8, 28.9, 146.6, 789 mg/kg/day
M -0, 7.3, 36.1, 181.7, 938.5 mg/kg/day
1) — et 104 35 R AT e 5
146. 6 () /181. 7 (M) mg/kg/day : BN OHMEXT - FH %} F &N
NOAEL : 28. 9 (1) /36. 1 () mg/kg/day
[ 8] : Moore, 1996]
1)Poon &, 1997 (NTP D IEZR) F344 7 v &, HERES 50 DT/#E
2)Lamb, 1987 (NTP DIHZHR) HE 20, 322, 674 mg/kg/day, M : 0, 394, 774 mg/kg/day
3)Long Evans 7 v b, M#EE 70-85 JC/#E 103 3 AR AR ¢ 5-
3.0-3.5/30-35 mg/kg/day 674 (1) /774 () mg/kg/day : IKRE DD, 322 (1) mg/kg/day : FFEEZE
2) HEHE R A T IR 1-21 BBk S g

3.0-3.5 mg/kg/day : {2V THEBEAEF B RO P, JFFE% B RO
m, R ORI LN B b IV

NOAEL : <3.5 mg/kg/day, LOAEL : 3.5 mg/kg/day

[HiBR : Arcadi &, 1998]

[ - NTP, 1982]
F 77, BEFEHOEMIC L A MHOEWICET 5, Gray & Butterworth
(1980) K TN Sjsberg & (1986) DHELBIHEN TV A

BARTENE & T A

DBt (2 R5E)

DEHP, MEHP, 2-xF )L ~"FHY ) — L2 5 in vitro & in vivo DZEH
JEE, BT HEEER OY R R ICBET 512 & A EORBR XM
DEHP & % D FEAHMIIZRFMET RN EEZBND

& FRE A B AU C DEHP & HEREMIE, N7 T U T R OWEFLEMW I
(in vitro) \ZHEHBEWRBLEEIEEZRE 72V, in vivo 3ERTH DEHP & 1%
FIE DNA & IEFFRES L, B & R OWEELENM MG (in vitro) |2 BAUR
EHETAAREEEETD

2) FEDS A

T hERTATHALNIEBDAMEZRT D, FoHmHETOFN A DO
¥ (Lt 7% — (PPARe) DIEMAL) 12 X AIFEME~DRZ MR b R TEW
ZEMNHEN TS, ToHETALNDTHNAULAE X Y — LA

WEEFET DIFEEOE b & ORI TH 20

I T O~V A % o) — AOEA L HIRER OFEE X, DEHP O X 9 723
B E I OIS A LR BB LTV 5, ~Ub A% oY — A DA
1T LWFEZENH D, B TIEL, DEHP 28t B AMED ATHEMER $ 5
L= R B Y w A RAN I L E AN
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# 3.3.1-2 DEHP OFEMEL VY A7 M cED b GE/ME), D4

EC, Risk Assessment Bis(2-ethylhexyl)Phthalate, Consolidated Final Report.

WHO, Environmental Health Criteria 131. Diethylhexyl Phthalate. 1992

AP A S September, 2001
U 27 O¥E
¥ — A B AT RS Tl 300 ng/m® OIRFENHIE S TWD A, @HEIE 100
1) R it 24— L THE118 pg/kg/day, FRA : 1.73 ug/kg/day ng/m* X0 HAKV, H@iE, BHTEOERAEIZL Y DEHP #FESNDHTHA

9. BREUK, BMEH OREE IR

2) AT W BT
NOAEL %

BXEEME ¢ 29 mg/kg/day (Moore, 1996)

f5L ¢ 3.7 mg/kg/day (Poon &, 1997)

IEAR=R © 20 mg/kg/day (Lamb, 1987)
F&AEFNME : <8.5 mg/kg/day (Arcadi &, 1998)

LA L

3) U A7 $EE

MOS (Margin of Safety)

DI PN

- HiE - <2130 (A7) ~17600 (& FE )
JRET - <52 (FEETENE) ~17400 (B M)
2) 11k

iU - 114 CREEREEE) ~824 (B #)
JRAET 2 T OB ~824 (B k)

FER L

4) FITE R R

1) B

- Mtk B R

- SR AR EE

2) it

- Mtk R R

- SR B EE
YS!

-
—

53 950

-2 10b o a PAY TN E AN
U AW TRR ERAERENRESND

EieoF
— D RE
FERA~DEBENERSEIND

—HOZRFE TV AT B TR, IREE O EENEE

ZREE

LA/ L
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7 3.3.2-1 DEHP OFEMKE NI 2 7 FHlistEDLEE (EWN), €01

b B AT FE R BREEE
FEAM SCE 44 EFE O Y A 7 3l No.7 b E DOBREE ) A 7 WIHIREAT
2002 4 2002 4
FEAIL O D a7 A B
Tetrahymena pyriformis JiZAEE¥, 7 F T & 25 Tetrahymena pyriformis (A&, 7 K7 & A5
A BRSS9 h-1C50 : 60 mg/L HETEIHS% 9 h-1C50: 60 mg/L
KBRS 36 h—1C50 : 8 mg/L HEBEIHS 36 h—1C50: 8 mg/L
[t Sauvant et al., 1995] [ Hi#: Sauvant et al., 1995]
R Selenastrum capricornutum (fki#g, L2 K7 L) Selenastrum capricornutum (ki#gE, L7 2 K7 L)
A RMHE 96h-NOEC: >0.1mglL A EMHE 96h-NOEC: >0.1mglL
[ Hi#h: Adamset al., 1995 [ #h: Adamset al., 1995]
Selenastrum capricornutum (%%, =LA h T 4)
AERMAEGEDE) 72h—-NOEC: 30 mg/L
[High: BREET, 1996]
Daphnia magna (8, A4 I v =) Daphnia magna (8, A4 I v =)
g i 21d—-NOEC: 0.158 mg/L E4F 21d—NOEC : 0.077 mg/L [ Rhodeset al., 1995]
PO [ Hi#: Knowleset al., 1987] Daphnia pulex (38, ¥ =)
WEpkBAE 48 h—EC50: 0.133 mg/L [ H#i: Passino and Smith, 1987]
Oncorhynchus mykiss (= ¥~ &) Micropterus salmoides (744 7 F /3 X)
farE J#fb - E£7F - R > 0.502 mg/L #%E 7.5d-LC50: 55.7 mg/L
[ i Defoe et al., 1990] [k Birgeet al., 1979]
Z DA AR5
U 27 OHE
g ;%iﬁmtw;;%fﬁ (EEC) ﬁiﬁmqﬂ?}%rﬁ ‘
i 8 YK 1.6 ug/L oKk 1.6 ug/L, ¥EKIR: 0.4ug/L
T A 0.133 mg/L
FEA U & 7 MRS (NOEC) @ > 0.1 mg/L 8P 7 A 0.077 mg/L
JE NOEC % T A A MR 100
=> PNEC = 0.00077 mg/L (0.77 pg/L)
MOE (Margi of Exposure) = NOEC/EEC PEC/PNEC [t
U R FEEE MOE = >100/1.6 = >62.5 YK 2.1
HE/KI8: 0.52
KA T 2372 U A 7 3 & 1T 5 S BT80N, YA MR B AT O Bt
o LirL, AEED D \ci%ﬁm@fé MIIHE TR S 8 Y, SRR AN TR BIERIC ST 5 BN D 5
FESRBR AN &+ 3 BRI AN GBI L > TEBITHEDORmWT
— X DEREPMETH S 9,
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#3.3.2-2 DEHP OFEMK Y 2 7 3 ScEDO e GESE),

D1

EU Environ. Canada/Health Canada
P SCE4 Risk Assessment Bis(2-ethylhexyl) Phthalate, Priority ~Substances List Assessment Report IPCSEHC131, 1992
Consolidated Final Report. September, 2001 Bis(2-ethylhexyl)Phthalate. 1994
P O BT E S R
OUKARH) SEBREE IR ERE Ll S COTETESGTRAEY
A RN, IRAEMIT kT B KRR O NOEC 133 & [FEE FELE 30 min. 1C50 : > 400 g/L
TER0, [ 84 Volskay and Grady, 1988]
FEEFE (KBEH) ANTAREZRT — & > B SE - /K AAE 12 |Selenastrum capricornutum (f%5, & L2 KT A4)
%95 NOEC #RET H Z L IXAIRETIEZe v, |4k 140 h EC50: > 0.1 mg/L
[ Hi#: CMA, 1990]
(k#RH) BUEFRIH ATRE/R T — & 2 B KA BEF5HE| Daphnia pulexa (FR#%3E, X 22 =) Daphnia pulexa (F#%8, I 2> =)
M D NOEC % IRET 5 DILFIHE Tld72|EsE 48h — LC50 : 0.133 mg/L HHE 48h—LC50: 0.133 mg/L
VY, [ i #: Passino and Smith, 1987] [ Hi#iL: Passino and Smith, 1987]
(EEREH) Daphnia magna (F#%%8, 443 v ) Daphnia magna
FR A1 Chironomus roparius (== U 7 5 th) £3E 21d- LOEL : 0.16 mg/L DNA content % U* RNA/DNA
e WAL + 217 NOECaeimen > 11000 mg/kg (clwt) 5% 21d—NOEL : 0.077 mg/L 7d—NOEL : 0.072 mg/L
[ Hidh: Thompson et al., 1995; Brown et al., 1996] | [ Hi#f: Springborn Bionomics, 1984] [Hig: Knowleset al., 1987]
dragon fly
E%h= NOECsediment : 780 mg/kg (dwt)
[ H #: Woin and Larsson, 1987]
(K& HT) DEHP O BT 1 k¥R LR 1233\ |Oncorhynchus mykiss (= 2~ &) Oncorhynchus mykiss (=< %)
TRENIESINTEETE 28BS R 2 WESE 96 h—LC50: > 0.32 mg/L R ESE 90-d LOEC : 0.014 mg/L
7=, KfkH D NOEC Z¥:Ed % DL Y T/ |Pimephalespromelas(7 7 v b~y K3 / 7) [ i #i: Mehrle and Mayer, 1976]
VY, A 96 h—LC50: 0.67 mg/L Salvelinus fontinalis (7' /v 7 v 7 7 1)
(BH#% ) Atlantic Salmon [ i CMA, 1990] FHa T —7 2 L~ULDIK T
fA P45t NOECio0q : 300 mg/kg  food (dw) Pimephalespromelas (7 7 v b~v K3 / ) 150 day — LOEL : 0.0037 mg/L

[ Hi84: Norrgren et al., 1999]

gk - AR - 4247 90d - NOEC : > 0.502 mg/L
[ H84h: DeFoeet a., 1990]

[Hidh: Mayer et al., 1977]
(BHARH)
Brachydaniorerio (¥ 77 7 1 v i /=)
RDAAF  90d—LOEC : 50 mg/kg food
[ Hih: Mayer and Sanders, 1973]
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# 3.3.2-1 DEHP OFEMEE Y A7 M scED b GE/ME), T2

BR(ipe=

EU
Risk Assessment Bis(2-ethylhexyl) Phthal ate,
Consolidated Final Report. September, 2001

Environ. Canada/Health Canada
Priority ~Substances List Assessment
Bis(2-ethylhexyl)Phthalate. 1994

Report

IPCS EHC131, 1992

Z Ot (MAERSE)

(MAE R )
Rana arvalis (moor — frog)
JRDOWHL - X~ x 7 DETF
NOEC : 1000 mg/kg dwt.
[ Hi#: Solyom et al., 2001]
(IEPEVGVERER FHE, STP)
TEPEIGVERE,  NOECgrp : 2007 mg/L
[ Hi#i: Huls Infracor, 1999]
() Triticum aestivum (= A %), Lepidium
sativum(= 3 = 7 /' ), Brassicaalba (¥ A % — K)
F2E - 4K NOEC : 130 mg/kg (dwt)
[ i Diefenbach, 1998]
(B AA)
Gallus domesticus (=7 ~ V)
5 NOEC: 1700 mg/kg food
[ Hi8#4: Wood and Bitman, 1980]
v b
FEHEE L Y MifZeha{. NOAEL:
[ 84 Poon et al., 1997]

50 ppm

Ranaarvalis (%4 $5, moor frog)
FH~Tx 7 DRk LOEC : 25 mg/kg (wwt)
[ H 8 Larsson and Thuren, 1987]

U 27 OHIE

EUSES €7 /L% VT, FERBIOHEHIIRITHC
¥31F % PEClocal, —fxfy72ilsk > PECregional, X

I - 8Tk 0.004 mg/L & THEIHI STV D,

TR R AR Y JL#iPH O PECcontinental % AR = L ICHIH, [T B AT THL E L, Rl L, {1 OJEE T3 70 mglkg dwt DBELHI S D
€.0., PECaer, regiona , Eusesesimae = 2.2 HO/L, PECyaer, BEHJRIT 5T, 1480 mg/kg dwt OELRIS D
regional, measured =038 p-gll-
¢  PNECgp = > 200 mg/L (<= 2007/10) Daphnia magna 21-day LOEL: 0.16 mg/L X ¥ RO FEMENE R,
¢  PNECwarer = KX He® B E  (Estimated Effects Threshold) =|RFAfi(Z N2 BfE /2 EOFEHIT 20,

. PNECsxpiment = > 100 mg/kg dwt , Ranal0.16/20 = 0.008 mg/L

FEARG L I B 4 7 R arvalis (<= 1000/ 10)

JEEE NOEC %% ¢ PNECg, => 13 mg/kg dwt (<= 130/10)
¢ PN ECORAL! WEE — 5 mg/kg (<:50/10)
¢ PNECogaL, sm = 17 mg/kg (<=1700/100)
. PN ECORAL! ol — 6 mg/kg (<: 300/50)
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# 3.3.2-1 DEHP OFEMEL Y A7 M cED b GE/ME), D 3

BR(ipe=

EU
Risk Assessment Bis(2-ethylhexyl) Phthal ate,
Consolidated Final Report. September, 2001

Environ. Canada/Health Canada
Priority ~Substances List Assessment
Bis(2-ethylhexyl)Phthalate. 1994

Report

IPCS EHC131, 1992

U 27 FEkE

~HY— KLt (PEC/PNEC)
NP—=REN1 2Bz F ) A0

STP :0/31

WATER : PNEC MR ED = OHEHET,
SEDIMENT: 9/31

ATMOSPHERE : PNEC DT —# 72 L,
AGRICULTURAL SOIL: 4/20

ORAL, fafMEmigLsE - 0/32

ORAL, HfEMS¥E 1 6/32

ORAL, 7’77 srathfa 1 17/32
ORAL, THEAWEMEFLIa « 3/20

® & & & 6 6 O oo

BT — 2N T DAl e L

it
i

Y7l 72 L,

I E R

EU Y A ZZTIZ Y 2 7 HIEREREE L FOIE
HIZOT RS LT 5,

i) & 572 DOV E 2 135k O MM N FAE
T 5

i) 5725 E O E IR O LB LT
TIZHEH SN TWDHELL D U X 7 KR E
DEVEIFBEAFAE L7220,

i) VA7 ZHIRT 2 0EENFET D, TCIC
BWHEN TS Y 27 KEHEZ B EBICAND,

BEOR - RS T L OFERRIT FREOE D,

¢ STP=>ii)

¢  WATER=>ii)

¢  SEDIMENT =>ii)

¢ ATMOSPHERE => ii)

¢ AGRICULTURAL SOIL =>ii)
¢ ORAL, /KEEE =>i)

¢ ORAL, BEAEAWY =>ii)

RONT-T—ZnE, BT HXORBEKIBITS
DEHP JREEIX, @, HEE2ERE(0.008 mg/L)
XEnwz EnrTRENsg, LiL, EEGRT
BICBIT A HET —Z 232\, DEHP 3 4 F #1C
B KAEMICR L THEEZEZKITLTWD
DE DI CTE DT — X IIFEE LR
&

FIH AR T — 2 s E 2D &, BEICHLTH
=L Hbh b ECHEE D DEHP 23 BEE f gk
LTWEHDWIFHEHT o[RS L0 E S
DT B 2 S IXTE AU,

I VU aHICk LT, DEHP &AM &I
SVEERL LW XTE SN TERITE
fEL72v, UL, BREFROEE TR SR
FEIZBWT, BAEMOIEENME S D &V ) #H
ENGFAET D, DEHP OBREHIRE L R REY
BB IE % PERIE, WAk R BB 0 O AR FH I
ST HIHEERBIEBE TN LERLTY
%o BEHIRIT RS O @R CiE Y S -G ATIc A
BT 25 AERELHD RN B 5,
DEHP O#edd, KAMY, X, BHEICHT 5
AMFEITENE VI HEL H S,
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DEHP
DEHP DEHP
DEHP DERP
2002 DEHP
DEHP
4.1-1
2002 12 28 2003
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DEHP
4.1-1
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PET

PET

www.enpla.jp

ABS

ABS

www.urethane-jp.org

www.urethane-jp.org

www. jgha.com

www. jcma. jp

Www. jewa.or. jp

www. toryo.or.jp

www. jaia.gr.jp

www . kaban.or. jp

WwWW. Jpm.or.jp

www. toys.or. jp

www.csia.or.jp

w4 _ceramic.or.jp

www. jfca-net.or.jp

www. jcpa.or.jp

www. jmed. jp

WWW.cgc.co.jp

Www. jama.or.jp

www.cjc.or.jp

Www . pwmi .or. jp

4.2 DEHP
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DEHP




C
= |/ \O CH,CH,
+ ﬂ
A e
H C CH,(CH,),CHCH,OH
o
ﬁ CHz~CHj
C—0O—CHz;—CH—(CH3)3—CHj;
C|—o—CH2—CH—(CH2)3—CH3
0 CHz—CHj
4.2-1 4.2-1 DEHP 10
4.2-2 4.2-2 1992 2001
4.2-3 4.2-3
DEHP
1992 66.8 2001 61%
DINP
PvVC DEHP
DEHP 2 3
4.2-1
C )
DEHP DEHP DEHP DEHP
1992 437.7 289.1 20.8 7.9 19.3| 17.3 413.5 276.4
1993 411.3 269.0 23.6| 11.1 30.3| 27.4 390.5 258.8
1994 433.7 287.2 31.8 | 10.1 14.9| 12.5 419.0 284.9
1995 453.9 295.2 29.4 ) 15.1 5.5 3.4 423.0 277.4
1996 476.1 313.1 50.9 | 29.8 3.7 1.2 434.1 285.3
1997 476.9 307.2 17.1] 31.5 14.5 9.1 429.8 276.9
1998 402.1 260.8 12.1] 30.9 8.7 6.4 367.0 227.1
1999 416.3 268.8 12.2| 54.5 11.2 7.2 365.5 223.3
2000 400.1 253.7 8.1| 40.7 15.1| 10.9 360.3 219.3

It
¢




|2001 \ 372.2 244.6 6.9‘ 44.4| 18.6| 15.4| 330.4| 201.7‘
2002 7 2
600.0
+
500.0
T DEHP
300.0 = —A— DEHP
2000 ——  DEHP
100.0
T s WA
92 93 94 95 96 97 98 99 00 01
4.2-1 2002 7 2
4.2-2
1992 471.4 35.4 25.9 16.4 28.3 577.4
1993 4478 35.0 24.9 14.6 23.5 545.8
1994 471.6 35.0 21.3 14.9 23.6 566.4
1995 479.0 33.9 20.2 15.5 22.8 571.4
1996 506.0 33.8 21.1 15.9 23.3 600.1
1997 492.5 34.2 22.5 16.7 24.1 590.0
1998 404.0 30.7 20.7 14.0 19.7 489.1
1999 416.0 29.6 19.5 15.7 18.9 499.7
2000 428.8 28.8 21.3 15.3 18.2 512.4
2001 411.9 26.5 17.8 13.7 16.6 486.5
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700.0

600.0
500.0
4000
300.0
200.0
100.0
00
1996 1997 1998 1999 2000 2001
(= [ = ]
4.2-2
4.2-3
%
DEHP DHP DBP | DIDP | DINP DEHP | DIDP | DINP
1992 276.4| 22.1| 12.0| 10.6| 71.8| 20.6|413.5| 66.8| 2.5|17.4
1993 258.8| 17.8| 12.7| 10.4| 70.0| 20.8|390.5| 66.3| 2.7|17.9
1994 284.9 9.4 13.0| 10.0| 77.9| 23.9|419.0| 68.0| 2.4|18.6
1995 277.4 8.6 13.6 9.7| 84.8| 28.9(423.0| 65.6| 2.3|20.0
1996 285.3 7.4 14.0 8.1 90.0| 29.3|434.1| 65.7| 1.9]20.7
1997 276.9 6.8| 13.1 9.1| 96.7| 27.2|429.8| 64.4| 2.1|22.5
1998 227.1 6.2 10.7 7.6 94.5| 20.9|367.0| 61.9| 2.1|25.7
1999 223.3 3.1] 10.0 8.31104.1 16.7 | 365.5| 61.1| 2.3|28.5
2000 219.3 0.0 9.1 8.71107.0| 16.2|360.3| 60.9| 2.4|29.7
2001 201.7 0.0 7.1 7.7 98.1 15.7 1 330.4 | 61.0| 2.3|29.7
2002 7
DHP DBP DIDP
DINP
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500.0

450.0

400.0

350.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0
1996

1997 1998

2000 2001

B DEHP DHP H DBP ® DIDP H DINP H

4.2-3

4.3 DEHP
4.3-1 2000
PVC
16%
DEHP

2001
4.3-2

DEHP

DEHP

2001

PVvC

DEHP
DEHP
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2002 7 2

DEHP

3 268

4.3-1

PRTR

4.3-3



6
2 1
2
55%
DEHP
3%
43-2  4.3-2
3%
DEHP
4.3-3
1996
43
4.3-7

5

19
2001
24
81%

PVC

68%
DEHP
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1996

2001

2001

2001

13

4.3-1
97%

DEHP

(11.5%)

PVC

PVC

2001

500

)

20

PVC 96

11.5%

4.3-3

PVC

4.3-3

28



43-1

4.3-1
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4.3-1

2001 2001
/ / DEHP
565.7 1400
79349 90200
18300.3)
( 18975)
( 2757.3)
22617.4)
6298.8)
10399.7)
3249.3 5100 | PVC PVC
6439.3 8900
0 0
18 0
0 0
0 0
0 0
1356.8 1800
0 0
0 0
0 0
0 0
3 0
3 0
0 0
2381.8 32000
822.5 2500
734 700
1.5 DBP DEHP 2002
0 0 DEHP
0.3 400 DEHP
24268.2 24300
7046 22400
1365 1400
500 500
2904.8 3200
0 0
0 0
136.4 100
131143.1 194900
2001 DEHP DEHP
2001
100
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4.3-2 DEHP
1996 1997 1998 1999 2000 2001
44.7 44.4 35.4 33.7 31.5 27.9
30.3 27.3 23.6 24.5 23.3 23.4
12.0 9.4 8.6 8.0 7.6 6.4
35.5 32.1 24.6 24.0 24.4 21.9
50.1 45.8 39.5 40.6 36.6 32.0
16.4 15.6 12.7 12.6 12.5 10.6
33.4 34.0 31.1 32.6 36.1 34.6
25.8 27.1 19.3 17.0 18.9 18.4
15.4 16.8 13.6 13.2 12.3 10.8
5.8 5.0 3.3 3.5 3.0 3.3
15.9 19.3 15.7 13.5 13.1 12.5
285.3 276.8 227.4 223.2 219.3 201.8
2002 7 2
[ ] [ ]
]
DEHP
300.0
2500
|
2000 -
1500 |
1000
|
|
50.0
[
0.0 | | | |
96 97 98 99 00 01
4.3-2 DEHP 2002 7
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4.3-3

1996 1997 1998 1999 2000 2001
m/ ) 491,345 499,374 419,448 393,894 368,568 299,541
(m/ ) |311,030 295,936 260,889 249,763 230,530 210,268
(m2 ) 74,318 71,819 58,469 43,166 38,325 32,563
m/ ) 789,761 812,530 727,842 730,995 755,005 755,034
(/7)) 243,828 247,050 216,094 183,752 177,591 157,842
(2002 7 2 )
900,000 80,000 .
800,000 = 4 70,000 (m/ )
700,000 160,000 -
500000 | | s0000 )
400,000 |- \\.\\\ | 30000 m )
300,000 - | 30,000
200,000 1 20,000 .
100,000 | 1 10,000 7))
0 0 .
96 97 98 99 00 01 m )
4.3-3 PVC (2002 2 )
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4.3-4

as_ )
1997 1998 1999 2000 2001
3904.22-100 6208 6552 6021 7123 8448
3904.22.-900 326 322 251 360 212
3917.32-100 4067 2940 2674 3001 2820
3917.39-100 1949 2078 2845 2756 2475
3918.10-100 15368 | 10740 | 10552 | 11304 | 10690
3918.10-900 889 618 715 414 583
3919.10-200 20cm 5923 5408 5641 6980 6771
3919.90-300 20cm 3225 3226 4749 4344 3320
3920.42-100 14617 | 12385| 13428 | 13894 | 12138
3920.42-200 14983 | 16649 | 15680 | 16306 | 18611
3920.42-900 650 572 1002 1416 1298
68205 | 61490 | 63558 | 67898 | 67366
1997 1998 1999 2000 2001
3904.22-010 2169 1625 1632 3093 7240
3904.22.-090 90 93 272 302 914
3917.32-020 736 883 786 955 1009
45cm )

3918.10-100 21370 | 19461 | 20278 | 23646 | 18663
3919.10-020 20cm 3047 2860 2482 2970 3225
3919.90-030 20cm 3070 2999 3357 4091 4812
3920.42-000 ) 12973 6799 6587 6086 7001
3921.12-000 ) 1126 869 853 747 1140
3921.90-030 ) 1490 1686 2658 3995 3637
46071 | 37275| 38905 | 45885| 47641

22134 | 24215| 24653 | 22013 | 19725
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2000 | 2001
8544 122501 | 104480
8544 151089 | 163575
-28490 | -59095
435 T/
1997 [1998 |1999 |2000 | 2001
185206 | 157213 | 154928 | 155724 | 135851
51819 | 43371 | 45104 | 41577 | 38903
13 12 14 1
4.3-6 11 10 7 1 6 /
1661 172 11670 3013 1449 5949 26918 50832 50.9
5397 2625 6443 2989 4341 1611 2904 26310 263
724 2133 1401 1217 1282 268 734 7759 7.8
1724 2371 3589 795 2319 1558 2600 14956 150
9506 7301 23103 8014 9391 9386 33156 99857 100.0
(%) 175 2.4 50.5 37.6 154 63.4 812 50.9
12
437
1973 1983 1989 1997 2001
811 76 737 708 73
5.0 56 74 96 7.8
29 5.7 73 75 82
( 09) ( 17) ( 16) ( 11) ( 1.0)
139 18.4 189 19.6 19.2
100.0 100.0 100.0 100.0 100.0
100.0 102.7 115.1 1413 162.6
2001
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4.4

10 51% 1999

PVC 6.8
1991

2001

2002

4 1

-4-14 -

26% 8% 15

10 15

PVC

PVvC PVC

21 31%

2001 4 1

2002 5 30



2002 PVC

1.1
PVC 9 /
11.2 1997
22.5 1997 2000
495 1999 5,000
140
(ASR)
75 85%
ASR 20 25%
ASR
8% 11% 39% 9% 16% 17%
PVC
DEHP PVC
(2002)
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5.1
DEHP
SPEED'98 1998 5

DEHP

DEHP

1999

5.2
5.21
DEHP

521-1
33 ng/m®

2000 11
DEHP
DEHP
5.2.1-1
DEHP

5-1-

“ SPEED'98"

40

511

521-2

4.2 510 ng/m’
1,100 ng/m°



522
DEHP
5.2.2-3 52.25

52.2-1 5.2.25

DEHP
42 my/L
DEHP
DEHP
DEHP
5.2.3
DEHP

52.31 52.33
DEHP

DEHP

DEHP

3,400 ng/m®

0.2 1ng/L

0.05 0.5 ny/L

4.1 ny/L

0.05 1 ny/L
9.2 nmy/L

0.05 1 ng/L

36 ng/L
DEHP

5231

25 nmg/kg

1999
22mg/kg(2000 ) 4mg/kg 2001

100 ny/kg
5,200 ng/kg

25 ny/kg
6,600 ny/kg

5-2-

5221 5.2.2-2

0.3 ng/L

0.2 0.3 my/L

0.3 ng/L

0.3 ng/L

5.2.32 5233

210 mg/kg

4.3mg/kg(2002 )



524

DEHP
5241
25 100 ng/kg
1,100 ng/kg
5.2.5
5.2.51
5.2.6
5.2.6-1
2
5.2.7
52.7-1
0.5 7.7 ny/L
52.8
52.82
5281

5.2.4-1

DEHP

DEHP

DEHP

0.2

DEHP

DEHP

-5-3-

10 ng/kg
5251
DEHP 0.2 5ng/L
5.2.6-1
0.5 ng/L
68 ny/L
0.5 ng/L
5.2.7-1
DEHP
11.9 ny/L
5281
25 nmy/kg
410 ny/kg
DEHP 25



no/kg 350 ny/kg

DEHP 25 nmy/kg
180 my/kg
0.1 ny/kg
180 210 ng/kg
5.2.82 5.2.82

363 mg/kg

5-4-



51-1

H10-12 o H12
o
o H 11
H10-12 o H12
H10 H10
H11 Hil
H12 H12
HI3 |+ H13
H10
H11 H11
H12 H12
H13 H13
H11 A A H11
H12 A A H12
H13 o o H13
H12 o o
H12 o o
H11 o
H13 H13
H13 o o H14
H13 o o H13
H13 o o H14
H12 o o H14
H10 o o H10
H11 o o H11
H12 o o H12
H13 o o H13
H11-12 H12
H8-12 o H12
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51-1

H12 o

H11 o H11
H13 o i H13
H14 H14 7 1
H4 | 1 1 H14 9 2
H12 o

H14 o H14
H13 o H13
H12 o | H12
H13 o

H13 o H13
H12 o H12
H12 H12
H11 o o H11
H13 o o H13
H12 o i o H12
H13 H13
H13 o i H13
H12 o H12
H11 o o H11
H12 o H12
H13 H13
H11 H12
H12 H13
H12 | i o &+

H14

H13

H11 H11
H12 H12
H9-10
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H13
H12
H10

H13
H12
H10

H11-13
H13-14

H14

H11
H12
H13

H8

H11
H12
H13

H11
H12

H12
H13

H12
H13
H11
H12
H13

~

N’ N’ N\

H13
H12

H12-13

1999

11

i

S P

i

H13
H13
H12-13

H13
H13

H7-12

H10
H11
H11
H12
H13

0O 0 0 O O[O0 O Oip pioO

O O O O O

H10
H11
H11
H12
H13
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HIo | o H10
HiL | o H11
Hi2 | o {1 H12
H13 ° H13
H12 ° H12
Wi | o H11
H11 H11
H12 H12
H13 H13

HO-11|

Wi | 5
H12 H12
LA N . H11
W | o H11
H11 o H11
H11 o H11
H12 o H12
W3 | o H13
HI0 | o

H12 | o | i

H12-13| o H13
W3 | o | | H13
Ho | o

H10

H11
H8
I R

H10 o ° H10
H11 o ° H11
H12 o ° H12
H13 o ° H13
H14 o o H14
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51-1

H10 o o H10
H11 o o H11
H12 o o H12
H13 o o H13
H14 | & 1 o o H14
H13 H13
H12 | {1 H12
H13 o H13
H13 o H13
H13 o H13
H13 o H13
H14 o H14
H14 o H14
H12 o
H12 o
H13 o 13
H12 o 12
H12 o 12
H11 o 11
H10 o 10
LA I T o
H13 o o o o o o [H13
H12 o o o o o o |H12
H11 o o o o o o |H11
H10 o o o o o o [H10
H10-12 o (H10 12 )
H11 o o H11
H11-13 o o
H14 | & 1 o
H13 H13
H12 | o i o 1t o H12
H13 H13
? o
H13 o H13
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H13
H12
H11

H13
H12
H11

H11

H13
H12
H13

H14
H14
H13
H12
H11

H14
H14
H13
H12
H11

H12

O]l0O O O O O |0

H12

5-3

H12
H13
H12
H12

H10?
H12

H10-12
H13

o O

H13

2001

H11

H13
H12
H11
H10

H13

H12
H11

H13

Oi10 O O OO

H13
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H13 o i
H13 o H13
H13 o
H10 o H10
H11 o H11
H12 o i H12

H10-13 o i H13
H12 o H12
H11 o H11
H12 o H12
H11 H11
H13 o H13
H11 o H11
H12 o H12
H13 o I i H13
H13 H13
H13 o o o H13
H12 o o o H12
H11 o H11
H10 o H10
H11 o
H10 o o H10
H13 H13
H11 o

[e)

H11-13 o H11 13
H13 o o
H12 o o
H11 o o

(0] [e) [e) [e)

H11 o
H11 o
H11 o
H11 o
H12
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H13 o o H13

H1I3 | &

HI3 | &

H13 I

HI3 | & H13
HI3 |+ & H13

H12 o i H13 -
H12 o i H12
H13 o

H13 o o

H12 H13
H12 o H13
H12 o i 4.

H13 o H13

H12 S H12 (

L R T

H12

H13 o H13

H12 H12

H11 o o H11

H12 o o H12

H13 o o H13

H13 o H13

H12 o H12

H13 o = H13

H13 o H13

H12 o o H13

H13 o

H12 o H12

H13 °© j o H13

H13
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H6-13 o
HI3 | ¢+ 1 H13
H13
H12 o H13
H12 o i
H12 o 28 2000
H13 o o H13
H11 o H11
H12 o H12
H13 o H13
H12 o H13
H11 o o H12
H11 o H11
H11 o o

-5-13-



52.1-1

H10| ng/m3 1 3 nd 44 33 -—= (1999)
H12 ng/m3 0 5 nd nd —— ———

H10| ng/m3 1 1 80 80 33 -—- (1999)
H10| ng/m3 1 1 47 47 33 -—- (1999)
H10| ng/m3 1 1 110 -—- 33 -—= (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 0 2 nd nd 33 -—= (1999)
H11]| ng/m3 1 1 20 20 4.2 14 (2000)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 0 3 nd nd 33 -—- (1999)
H10| ng/m3 1 1 48 48 33 - (1999)
H11] ng/m3 1 1 12 12 4.2 14 (2000)
H10| ng/m3 1 1 34 34 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 2 2 38 99 33 -—= (1999)
H10| ng/m3 1 1 69 69 33 -—= (1999)
H10| ng/m3 1 1 270 270 33 -—- (1999)
H10] ng/m3 2 2 88 160 33 -—— (1999)
H11| ng/m3 1 1 11 11 4.2 14 (2000)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H11] ng/m3 0 1 nd nd — -—= (2000)
H11 ng/m3 0 1 nd nd —— ——— (2000)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H11] ng/m3 3 3 7.4 21 — -—= (2000)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H11] ng/m3 0 1 nd nd — -—= (2000)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H11| ng/m3 1 1 5.0 5.0 4.2 14 (2000)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 1 1 120 120 33 -—= (1999)
H10| ng/m3 1 1 39 39 33 - (1999)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 1 1 48 48 33 -—- (1999)
H10| ng/m3 1 1 67 67 33 -—= (1999)
H10] ng/m3 2 3 nd 49 33 -—= (1999)
H11] ng/m3 1 1 34 34 4.2 14 (2000)
H12 ng/m3 0 3 nd nd 30 ———

H13| ng/m3 4 5 nd 70 30 -—=

H11]| ng/m3 2 2 36 38 6 -—- (2000)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H12| ng/m3 2 2 25 35 6 -—— (2001)
H12| ng/m3 2 2 38 43 6 - (2001)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H12| ng/m3 2 2 17 114 6 --- (2001)
H12| ng/m3 2 2 23 126 6 -—= (2001)
H11] ng/m3 2 2 17 24 6 -—= (2000)
H13| ng/m3 0 1 nd nd 6 -—= (2002)
H10| ng/m3 1 1 50 50 33 -—- (1999)
H11| ng/m3 2 2 10 24 6 -—- (2000)
H13| ng/m3 0 1 nd nd 6 -—- (2002)
H11| ng/m3 1 2 nd 20 6 -—— (2000)
H13| ng/m3 0 1 nd nd 6 -—= (2002)
H13| ng/m3 0 1 nd nd 6 -—- (2002)
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52.1-1

H12 ng/m3 2 2 35 42 6 ——— (2001)
H11 ng/m3 1 2 nd 40 6 ——— (2000)
H11| ng/m3 1 2 nd 75 6 -—— (2000)
H13| ng/m3 0 1 nd nd 6 -—- (2002)
H12 ng/m3 2 2 13 62 6 ——— (2001)
H12| ng/m3 2 2 26 44 6 -—= (2001)
H12 ng/m3 2 2 28 29 6 ——— (2001)
H13 ng/m3 1 1 8 8 6 -—— (2002)
H13| ng/m3 0 1 nd nd 6 -—= (2002)
H12 ng/m3 2 2 36 36 6 ——— (2001)
H13| ng/m3 0 1 nd nd 6 -—= (2002)
H13| ng/m3 1 1 9 9 6 -—- (2002)
HI1| ng/m3 2 2 18 33 6 - (2000)
H13| ng/m3 0 1 nd nd 6 -—= (2002)
H12 ng/m3 2 2 16 29 6 ——— (2001)
- H12 ng/m3 5 15 nd 300 ——— ——— (2002)
H13| ng/m3 13 15 nd 89 — -—= (2002)
H11] ng/m3 3 4 nd 130 1-44 -—= (2000)
H10 ng/m3 1 1 62 62 33 -—— (1999)
H10] ng/m3 0 2 nd nd 72-510 -—— (1999)
HI1| ng/m3 3 4 nd 77 1-44 - (2000)
H10| ng/m3 0 2 nd nd 72-510 -—— (1999)
H11] ng/m3 3 4 nd 110 1-44 -—= (2000)
H10 ng/m3 0 2 nd nd 72-510 ——— (1999)
H11] ng/m3 3 4 nd 93 1-44 -—= (2000)
H11 ng/m3 2 4 nd 75 1-44 ——— (2000)
H10 ng/m3 0 2 nd nd 72-510 ——— (1999)
H11] ng/m3 3 4 nd 54 1-44 -—= (2000)
H8 ng/m3N 0 2 nd nd ——— -—— (2000)
H9 | ng/m3N 0 8 nd nd - -—- (2000)
H10| ng/m3 0 2 nd nd 72 -—- (1999)
ng/m3 o -—- nd 1100 e 100-1597 (1998)
H11 | ng/m3N 3 8 nd 200 - ——— (2000)
H12 | ng/m3N 4 12 nd 200 -—= (2000)
H13 ] ng/m3N 0 26 nd nd ——— (2001)
H14 | ng/m3N 5 14 nd 200 e -—= (2002)
H10| ng/m3 0 2 nd nd 72-510 --- (1999)
ng/m3 0 1 nd nd 72 -—- (1999)
H11| ng/m3 5 8 nd 70 1-44 -—— (2000)
HI1| ng/m3 6 7 nd 18 4.2 14 (2000)
ng/m3 3 4 nd 63 1-44 ——— (2000)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H11] ng/m3 3 4 nd 56 1-44 -—= (2000)
H10 ng/m3 0 2 nd nd 72-510 ——— (1999)
H11] ng/m3 3 4 nd 42 1-44 -—= (2000)
H10 ng/m3 1 1 45 45 33 ——— (1999)
H10| ng/m3 0 2 nd nd 72-510 -—— (1999)
H11| ng/m3 7 8 nd 70 7.3 -—— (2000)
HI0| ng/m3 0 2 nd nd 72-510 - (1999)
H11] ng/m3 2 4 nd 2.5 1-44 -—= (2000)
H10| ng/m3 0 2 nd nd 72-510 --- (1999)
H11 ng/m3 1 4 nd 1.5 1-44 ——— (2000)
H10] ng/m3 3 3 37 42 33 -—= (1999)
H10| ng/m3 0 1 nd nd 33 --- (1999)
ng/m3 1 1 22 22 - -—— (1999)
H11| ng/m3 2 2 16 94 9 -—- (2000)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H12| ng/m3 2 2 23 49 4 - (2001)
H13| ng/m3 3 3 17 30 0.6 -—= (2002)
H13 ng/m3 2 2 23 28 0.6 -—- (2002)
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52.1-1

H12| ng/m3 2 2 17 29 4 -—= (2001)
H10| ng/m3 1 1 11 11 ——= -—= (1999)
H11| ng/m3 2 2 20 47 9 -—- (2000)
H10| ng/m3 0 3 nd nd 33 -—- (2000)
H11]| ng/m3 4 4 15 28 ——= -—=
H12 | ng/m3 — 4 5.2 13 — -—=
H13| ng/m3 8 8 4.2 17 e -—= (1999)
H12| ng/m3 2 2 18 68 4 -—- (2001)
H10] ng/m3 1 1 14 14 — -—= (1999)
H11] ng/m3 2 2 45 99 9 -—- (2000)
H13| ng/m3 2 2 17 22 0.6 -—= (2002)
H10| ng/m3 1 1 35 35 - -—- (1999)
H11| ng/m3 2 2 27 39 9 - (2000)
H13| ng/m3 2 2 16 30 e 10
H10| ng/m3 1 1 11 11 — -—= (1999)
H11]| ng/m3 2 2 18 20 9 -—= (2000)
H12 | ng/m3 2 2 17 22 4 -—= (2001)
H12| ng/m3 1 1 18 18 2 -—=
H13| ng/m3 4 4 21 46 ——= -—-
H13| ng/m3 2 2 22 29 0.6 -—— (2002)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 1 1 14 14 - -—= (1999)
H11] ng/m3 2 2 23 62 9 -—= (2000)
H10| ng/m3 1 1 49 49 33 -—- (1999)
H10] ng/m3 1 1 160 160 33 -—= (1999)
H10] ng/m3 1 1 89 89 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10] ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H11] ng/m3 1 1 13 13 4.2 14 (2000)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10] ng/m3 o - nd 280 150 -—= (2002)
H10| ng/m3 1 1 nd nd 33 -—- (1999)
ng/m3 -—— -- nd nd 150 -—— (2002)
H10| ng/m3 - - nd 170 150 -—— (2002)
H10| ng/m3 ——- - nd 240 150 -—= (2002)
H10| ng/m3 1 1 nd nd 33 -—= (1999)
ng/m3 ——= -- nd nd 150 -—- (2002)
H10 ng/m3 1 1 nd nd 33 ——— (1999)
ng/m3 — - 190 290 150 -—= (2002)
H10 ng/m3 —— —- nd nd 150 ——— (2002)
H10| ng/m3 - -- nd nd 150 -—- (2002)
H10| ng/m3 1 1 130 130 33 -—— (1999)
H10| ng/m3 1 1 130 130 33 - (1999)
H10] ng/m3 1 1 180 180 33 -—= (1999)
H10| ng/m3 1 1 140 140 33 -—= (1999)
H10| ng/m3 1 1 67 67 33 -—= (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 1 1 230 230 33 -—= (1999)
H11] ng/m3 3 3 25 40 ——= -—-
H12| ng/m3 4 4 20 20 - -—=
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 1 1 360 360 33 - (1999)
H11] ng/m3 1 1 18 18 4.2 14 (2000)
H10] ng/m3 2 3 nd 37 33 -—- (1999)
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52.1-1

H11] ng/m3 1 1 6.2 6.2 4.2 14 (2000)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H11| ng/m3 0 2 nd nd -—— -——
H12| ng/m3 0 2 nd nd -—- -—-
H13 ng/m3 0 2 nd nd —— ———
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H11 ng/m3 1 2 nd 21 ——— ———
H12 ng/m3 0 2 nd nd ——— ———
H13| ng/m3 0 2 nd nd — -—=
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H11] ng/m3 1 2 nd 41 — -—=
H12| ng/m3 0 2 nd nd -—- -—-
H13| ng/m3 1 2 nd 110 ——— -—-
H10] ng/m3 1 1 88 88 33 -—= (1999)
H12| ng/m3 1 2 nd 18 2 6 (2001)
H13| ng/m3 1 1 42 42 2.1 7.0 (2002)
H10] ng/m3 1 1 15 15 — -—= (1999)
H12| ng/m3 2 2 tr 25 2 6 (2001)
H13| ng/m3 1 1 44 44 2.1 7.0 (2002)
H10] ng/m3 1 1 19 19 ——— -—— (1999)
H12| ng/m3 2 2 6 11 2 6 (2001)
H13| ng/m3 1 1 36 36 2.1 7.0 (2002)
H10] ng/m3 1 1 7 7 — -—= (1999)
H12| ng/m3 1 2 nd 7 2 6 (2001)
H13| ng/m3 1 1 22 22 2.1 7.0 (2002)
H10| ng/m3 1 1 210 210 33 -—= (1999)
H10| ng/m3 1 1 15 15 ——- -—- (1999)
H10] ng/m3 1 1 14 14 — -—= (1999)
H10| ng/m3 1 1 170 170 33 -—— (1999)
H11| ng/m3 1 1 31 31 4.2 14 (2000)
ng/m3 13 13 19 56 3 9 (2000)
H12| ng/m3 2 2 7 15 2 6 (2001)
H13| ng/m3 1 1 28 28 2.1 7.0 (2002)
H10] ng/m3 1 1 43 43 33 -—= (1999)
H10| ng/m3 1 1 36 36 33 -—- (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10] ng/m3 0 3 nd nd 33 -—= (1999)
H10| ng/m3 1 1 43 43 33 - (1999)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 3 3 nd 51 33 -—- (1999)
H11] ng/m3 8 8 10 56 4.2 14 (2000)
H10| ng/m3 1 1 96 96 33 -—= (1999)
H10| ng/m3 1 1 48 48 33 -—= (1999)
H10| ng/m3 1 1 49 49 33 -—= (1999)
H10| ng/m3 1 3 nd 39 33 -—- (1999)
H10| ng/m3 1 1 320 320 33 - (1999)
H11| ng/m3 1 1 17 17 4.2 14 (2000)
H12| ng/m3 0 1 nd nd ——— 33 (2001)
H10] ng/m3 1 1 81 81 33 -—= (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 1 1 48 48 33 -—= (1999)
H10] ng/m3 1 1 180 180 33 -—= (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10| ng/m3 2 3 nd 59 33 -—- (1999)
H11| ng/m3 1 1 6.0 6.0 4.2 14 (2000)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
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52.1-1

H10| ng/m3 1 1 41 41 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10| ng/m3 1 1 130 130 33 -—- (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H11]| ng/m3 1 1 9.1 9.1 4.2 14 (2000)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 3 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H11] ng/m3 1 1 8.0 8.0 4.2 14 (2000)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H12| ng/m3 1 1 28 28 e 9 (2001)
H10] ng/m3 0 2 nd nd 33 -—= (1999)
H11]| ng/m3 0 1 nd nd 4.2 14 (2000)
H12| ng/m3 1 1 31 31 — 9 (2001)
H12| ng/m3 1 1 25 25 e 9 (2001)
H12| ng/m3 1 1 44 44 ——= 9 (2001)
H13| ng/m3 0 1 nd nd ——— 6.4 (2002)
H13| ng/m3 1 1 11 11 - 6.4 (2002)
H12| ng/m3 1 1 31 31 - 9 (2001)
H13| ng/m3 0 1 nd nd — 6.4 (2002)
H13| ng/m3 1 1 20 20 ——- 6.4 (2002)
H13| ng/m3 1 1 12 12 e 6.4 (2002)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10] ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 1 1 34 34 33 -—= (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10| ng/m3 0 3 nd nd 33 -—- (1999)
H11| ng/m3 1 1 22 22 4.2 14 (2000)
H10| ng/m3 1 1 51 51 33 -—- (1999)
H10 ng/m3 0 3 nd nd 33 ——— (1999)
H11] ng/m3 1 1 19 19 4.2 14 (2000)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10] ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H11| ng/m3 1 1 23 23 4.2 14 (2000)
H10| ng/m3 0 1 nd nd 33 -—- (1999)
H10] ng/m3 0 2 nd nd 33 -—= (1999)
H10] ng/m3 1 1 84 84 33 -—= (1999)
H10| ng/m3 1 1 41 41 33 -—= (1999)
H10| ng/m3 1 1 36 36 33 -—= (1999)
H10| ng/m3 0 1 nd nd 33 -—= (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10| ng/m3 0 1 nd nd 33 -—— (1999)
H10| ng/m3 1 1 44 44 33 - (1999)
H11| ng/m3 0 2 nd nd 10 -—— (2001)
H12| ng/m3 2 2 44 90 — -—= (2002)
H11] ng/m3 0 2 nd nd 10 -—- (2001)
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52.1-1

H12 | ng/m3 2 2 30 90 — ——= (2002)
H11 ng/m3 0 2 nd nd 10 ——- (2001)
H12| ng/m3 2 2 26 51 -—- ——- (2002)
H10| ng/m3 0 1 nd nd 33 ——- (1999)
H11| ng/m3 0 2 nd nd 10 ——- (2001)
H12| ng/m3 2 2 19 21 — ——= (2002)
H11 ng/m3 0 2 nd nd 10 ——— (2001)
H12| ng/m3 2 2 23 30 o -—- (2002)
H10| ng/m3 0 1 nd nd 33 ——- (1999)
H11 ng/m3 0 2 nd nd 10 ——- (2001)
H12| ng/m3 2 2 21 36 — ——- (2002)
---1 ng/m3 0 1 nd nd 33 ——= (1999)
---| ng/m3 0 1 nd nd 33 -—- (1999)
---| ng/m3 0 1 nd nd 33 -—- (1999)
H10| ng/m3 0 1 nd nd 33 ——- (1999)
H10 ng/m3 0 1 nd nd 33 ——— (1999)
H10| ng/m3 0 1 nd nd 33 - (1999)
52.1-2
H13 ng/m3 —-— 95 23 3400 - — (2002)
H11 ng/m3 69 69 51.8 592 - 15.0 (2000)
H12 ng/m3 68 68 75.5 2370 - 15.0 (2001)
ng/m3 68 68 15.0 1280 - 15.0 (2001)
H13 ng/m3 ——= 95 40 510 - ——= (2002)
H11 ng/m3 32 35 nd 154 - 15.0 (2000)
H12 ng/m3 17 17 31.8 547 - 15.0 (2001)
ng/m3 17 17 15.3 112 - 15.0 (2001)
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H10 | p g/L 8 56 nd 0.3 0.2 -—- (2000)
u g/l 2 6 nd 0.8 0.5 -—- (1999)

H11 | p g/L 3 41 nd 0.5 0.2 -—= (2000)
u g/l 1 6 nd 0.3 0.3 - (2000)
u g/L 1 4 nd 0.5 -—- 0.5 (2000)

H12 | p g/L 0 6 nd nd 0.3 - (2001)
u g/L 1 3 nd 0.9 -—= -—=

H13 | p g/L 0 6 nd nd 0.3 -—= (2002)
u g/L 0 16 nd nd 0.05 -
u g/L 1 4 nd 0.8 -—- 0.5 (2002)

H10 | p g/L 4 6 nd 0.8 0.2 - (2000)
u g/L 2 4 nd 2.6 0.5 -—- (1999)

H11 | p g/l 1 6 nd 0.2 0.2 - (2000)
u g/L 0 2 nd nd 0.3 -—= (2000)

H12 | p g/L 0 6 nd nd 0.3 -—- (2001)
u g/L 2 9 nd 0.7 -—- 0.6 (2001)

H13 | p g/L 0 2 nd nd 0.3 - (2002)
u g/L 3 18 nd 0.3 0.3 -—- (2002)

H10 | p g/L 3 4 nd 3.7 0.5 -— (1999)
u g/L 5 21 nd 1.8 ——— ———

H11 | p g/L 0 2 nd nd 0.3 -— (2000)
u g/L 3 13 nd 0.6 -—= -—=

H12 | p g/L 0 2 nd nd 0.3 - (2001)
u g/L 2 11 nd 0.5 -—- ---

H13 | p g/L 0 2 nd nd 0.3 - (2002)
u g/L 0 10 nd nd -—= o

H10 | p g/L 5 10 nd 1.1 0.2 -—- (2000)
u g/L 2 6 nd 0.6 0.5 -—- (1999)

H11 | p g/L 3 10 nd 0.7 0.2 -—- (2000)
u g/L 0 3 nd nd 0.3 -—= (2000)
u g/L 0 6 nd nd -—= -—=

H12 | p g/l 0 3 nd nd 0.3 - (2001)
u g/l 0 10 nd nd 0.06 0.3 (2001)
u g/L 1 6 nd 15 -—- 6*

H13 | p g/L 2 3 nd 0.5 0.3 -— (2002)
u g/L 5 9 nd 0.030 0.0047 0.025 (2002)

H10 | p g/L 6 3 nd 1.1 0.2 - (2000)
u g/L 0 4 nd nd 0.5 -—- (1999)

H11 | p g/L 1 6 nd 0.3 0.2 -—= (2000)
u g/L 1 2 nd 0.4 0.3 -—- (2000)

H12 | p g/L 0 2 nd nd 0.3 -—- (2001)
u g/L 1 3 nd 0.5 ——— 0.3*

H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
u g/l 2 9 nd 0.5 - - (2002)
y g/L 0 3 nd nd 0.5 -—- (2002)

H14 u g/L 0 9 nd nd ——— ———

H10 | p g/L 4 4 0.5 0.7 0.2 -— (2000)
u g/L 0 4 nd nd 0.5 --= (1999)

H11 | p g/L 3 4 nd 0.4 0.2 - (2000)
u g/L 1 2 nd 0.5 0.3 -—- (2000)

H12 | p g/L 0 2 nd nd 0.3 - (2001)
u g/L 0 1 nd nd -—= -—=

H13 | p g/L 1 2 nd 0.3 0.3 -—- (2002)
u g/L 0 4 nd nd ——— -—— (2002)

H10 | p g/L 2 8 nd 0.3 0.2 - (2000)
u g/L 0 4 nd nd 0.5 -—- (1999)

H11 | p g/L 5 10 nd 0.4 0.2 -— (2000)
M g/L 0 2 nd nd 0.3 -—= (2000)
u g/L 0 10 nd nd -—= -—= (2000)

H12 | u g/L 0 2 nd nd 0.3 -—= (2001)
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H13 | p g/L 0 2 nd nd 0.3 - (2002)
u g/L 0 6 nd nd -—- 0.5*
u a/L 0 2 nd nd -—- 6*

H10 | p g/L 22 30 nd 2.4 0.2 - (2000)
y g/L 6 14 nd 1.0 0.5 -—- (1999)

H11 | p g/L 2 21 nd 0.8 0.2 - (2000)
u g/L 0 2 nd nd 0.3 - (2000)
y g/L 7 26 nd 0.8 --- e (2000)

H12 | p g/L 0 2 nd nd 0.3 - (2001)
y g/L 1 8 nd 0.3 -—- -—- (2001)

H13 | p g/L 1 2 nd 0.5 0.3 - (2002)
y g/l 0 8 nd nd --- -—-

H10 | p g/L 14 16 nd 3.3 0.2 - (2000)
y g/L 2 4 nd 1.5 0.5 -—- (1999)

H11 | p g/L 0 8 nd nd 0.2 - (2000)
u g/L 0 2 nd nd 0.3 - (2000)
y g/L 1 5 nd 0.3 -—- -—-

H12 | p g/L 0 2 nd nd 0.3 - (2001)
y g/L 1 5 nd 1.7 --- -—-

H13 | p g/L 0 2 nd nd 0.3 i (2002)

H10 | p g/L 13 16 nd 3.3 0.2 - (2000)
y g/L 4 10 nd 2.4 0.5 i (1999)

H11 | p g/L 2 12 nd 1.1 0.2 - (2000)
p g/l 0 2 nd nd 0.3 - (2000)
u g/L 0 18 nd nd ——— 6*

H12 | p g/L 0 2 nd nd 0.3 - (2001)
u a/L 0 9 nd nd -== 6*

H13 | p g/L 1 2 nd 0.4 0.3 - (2002)
u g/L 5 10 nd 0.6 -—— -—— (2002)

H10 | p g/L 27 38 nd 2.4 0.2 - (2000)
y g/L 3 12 nd 1.1 0.5 -—- (1999)

H11 | p g/L 8 32 nd 1.2 0.2 - (2000)
y g/L 2 2 0.6 0.8 0.3 -—- (2000)

H12 | p g/L 0 2 nd nd 0.3 -—- (2001)
u g/L 13 18 nd 42 1 -—— (2001)

H13 | p g/L 2 2 0.8 0.8 0.3 -—- (2002)
y g/L 12 13 nd 19 0.2 -—- (2002)

H7 y g/l 0 2 nd nd -—- 6*

H8 u a/L 0 2 nd nd -—- 6*

H9 p g/l 1 10 nd 6 - 6*
u a/L 0 2 nd nd -—- 6*

H10 | p g/L 7 12 nd 3.8 0.2 - (2000)
p g/l 5 14 nd 4.0 0.5 - (1999)
u g/L 0 10 nd nd -—- 6*
u g/L 0 2 nd nd -—- 6*

H11 | p g/L 4 8 nd 0.6 0.2 - (2000)
p g/l 3 4 nd 1.9 0.3 - (2000)
p g/l 0 4 nd nd 0.5 - (2000)
u g/L 4 5 nd 2.3 0.3 -—=
p g/l 1 1 5.9 5.9 - - (1999)
u g/L 0 10 nd nd -—- 6*
u g/L 0 2 nd nd -—- 6*

H12 | p g/L 0 4 nd nd 0.3 -—- (2001)
u g/L 0 6 nd nd 0.5 - (2001)
p g/l 2 3 nd 0.3 0.2 -
u g/L 0 10 nd nd -- 6*
y g/l 0 1 nd nd --- 6*

H13 | p g/L 2 4 nd 0.4 0.3 - (2002)
p g/l 1 10 nd 0.6 0.5 - (2002)
g a/L 1 5 nd 0.08 o o
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u g/L 0 6 nd nd 0.5 -—-

u g/L 0 10 nd nd -—- 6*
s47 | p g/L 12 12 0.9 4.4 —== -== #N/A
H3 u g/L 0 4 nd nd 0.5 -—- (1997)
H9 y g/l 0 4 nd nd 0.5 -—- (1998)
H10 | p g/L 7 19 nd 4.8 0.2 - (2000)

p g/l 4 19 nd 2.5 0.5 - (1999)

p g/l 9 28 nd 17 0.5 - (1999)

u g/L 1 4 nd 0.5 0.5 -—- (1999)
H11 | p g/L 8 21 nd 2.1 0.2 -—- (2000)

u g/L 1 4 nd 1.6 0.3 -—= (2000)

y g/l 0 4 nd nd 0.5 -—- (2000)
H12 | p g/L 0 4 nd nd 0.3 - (2001)

y g/L 7 32 nd 0.8 0.5 -—- (2001)
H13 | p g/L 2 4 nd 0.4 0.3 - (2002)

p g/l 11 32 nd 5.0 0.5 - (2002)

y g/L 7 7 0.16 0.52 -—- -—- (2002)
H10 | p g/L 2 6 nd 0.2 0.2 - (2000)

p g/l 3 13 nd 4.7 0.5 - (1999)

u g/L ——— 8 nd 1.2 - -—- (1999)
H11 | p g/L 3 7 nd 0.5 0.2 - (2000)

p g/l 5 6 nd 0.7 0.3 - (2000)

p g/l 1 6 nd 0.6 0.5 - (2000)

p g/l 4 12 nd 2.0 -—- - (2000)

u g/L 0 1 nd nd ——— ——— (2000)
H12 | p g/L 3 6 nd 0.6 0.3 - (2001)

p g/l 1 6 nd 9.4 0.5 - (2001)

p g/l 3 3 0.6 2.5 0.1 -

y g/L 6 6 1.0 6.5 -—— -——
H13 | p g/L 2 6 nd 2.2 0.3 - (2002)

p g/l 0 6 nd nd 0.5 - (2002)

u g/L 0 3 nd nd 0.5 -—-

u g/L 0 2 nd nd 0.5 -

y g/L 6 6 0.6 3.5 -—- -—-
H14 | v g/L 0 3 nd nd 0.5 -——
H10 | p g/L 8 14 nd 9.4 0.2 -—- (2000)

u g/L 1 4 nd 0.4 0.5 -—- (1999)
H11 | p g/l 0 16 nd nd 0.2 - (2000)

y g/L 1 2 nd 0.5 0.3 e (2000)
H12 | p g/L 0 2 nd nd 0.3 - (2001)

y g/L 1 8 nd 0.4 --- 0.3*
H13 | p g/L 0 2 nd nd 0.3 - (2002)

y g/l 0 4 nd nd -—- 0.3*
H10 | p g/L 5 10 nd 4.0 0.2 - (2000)

y g/L 2 4 nd 2.0 0.5 -—- (1999)
H11 | p g/L 0 10 nd nd 0.2 - (2000)

u g/L 0 2 nd nd 0.3 - (2000)

y g/L -—- --- nd 0.8 --- i
H12 | p g/L 1 2 nd 0.4 0.3 e (2001)
H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
H10 | p g/L 0 4 nd nd 0.2 - (2000)

y g/L 1 4 nd 0.3 0.5 --- (1999)
HI1 | pg/L 0 4 nd nd 0.2 - (2000)

u g/L 0 2 nd nd 0.3 -—- (2000)
H12 | y g/L 2 2 0.3 0.5 0.3 -—- (2001)
H13 | p g/L 2 2 0.5 0.9 0.3 -—- (2002)
H10 | p g/L 0 4 nd nd 0.2 - (2000)

y g/L 0 4 nd nd 0.5 e (1999)
H11 | p g/L 2 4 nd 0.4 0.2 - (2000)

g a/L 1 2 nd 0.4 0.3 o (2000)
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H12 | p g/L 0 2 nd nd 0.3 -—- (2001)

H13 | p g/L 0 2 nd nd 0.3 - (2002)

H10 | p g/L 6 8 nd 0.3 0.2 -—= (2000)
u g/L 2 4 nd 1.7 0.5 -—- (1999)
u g/L ——= -—= nd 0.9 0.2 -—= (2002)

H11 | p g/L 0 4 nd nd 0.2 -—- (2000)
u g/L 1 2 nd 0.3 0.3 == (2000)

H12 | p g/L 1 2 nd 0.3 0.3 -—= (2001)

H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
u g/L 5 22 nd 0.2 0.2 -—=

H10 | p g/L 1 4 nd 0.2 0.2 -—- (2000)
u g/L 3 4 nd 0.6 0.5 == (1999)

H11 | p g/L 0 4 nd nd 0.2 -—- (2000)
u g/L 0 2 nd nd 0.3 -—- (2000)
U g/L 4 8 nd 0.6 -—- -—=

H12 | u g/L 0 2 nd nd 0.3 -—— (2001)

H13 | u g/L 0 2 nd nd 0.3 -—= (2002)

H10 | p g/L 2 2 0.2 0.3 0.2 -—- (2000)
u g/L 4 4 0.4 1.9 0.5 -—- (1999)
u g/L 3 4 nd 1.5 -—= -—=

H11 | p g/L 0 2 nd nd 0.2 -—- (2000)
M g/L 0 2 nd nd 0.3 -—- (2000)
u g/L 3 4 nd 0.5 ——— -—-

H12 | p g/L 0 2 nd nd 0.3 -—- (2001)
u g/L 0 5 nd nd ——— ———

H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
u g/L 0 5 nd nd -—- -—- (2002)
u g/L 1 2 nd 1.9 ——— -—- (2002)

H10 | p g/L 6 12 nd 0.4 0.2 -—- (2000)
u g/L 1 8 nd 0.9 0.5 -—- (1999)
u g/l 0 3 nd nd 0.5 o

H11 | p g/L 3 12 nd nd 0.2 -—- (2000)
u g/L 1 2 nd 0.3 0.3 == (2000)

H12 | p g/L 0 2 nd nd 0.3 -—- (2001)

H13 | p g/L 0 25 nd nd 0.5 -—-
M g/L 0 2 nd nd 0.3 -—- (2002)
u g/L ——- 23 0.19 3.4 -—— -—-

H10 | p g/L 4 10 nd 0.6 0.2 -—- (2000)
u g/L 2 6 nd 2.5 0.5 -—= (1999)

H11 | p g/L 2 12 nd 0.3 0.2 -—- (2000)
M g/L 4 4 1.0 1.6 0.3 -—- (2000)
u g/L 0 3 nd nd ——— -—-

H12 | p g/L 4 4 0.4 1.2 0.3 -—- (2001)
u g/L 4 4 0.2 0.6 0.1 ———

H13 | p g/L 3 4 nd 0.6 0.3 -—- (2002)

H14 | y g/L 1 3 nd 0.6 - -—-

H10 | p g/L 2 10 nd 0.8 0.2 -—- (2000)
M g/L 2 4 nd 0.7 0.5 -—- (1999)
u g/L 0 5 nd nd ——— -—-

H11 | p g/L 0 10 nd nd 0.2 -—- (2000)
u g/L 1 2 nd 0.4 0.3 -—- (2000)
u g/L 6 6 0.6 2.7 -—- -—- (2000)
u g/L 55 80 nd 2.14 0.07 -—-

H12 | p g/L 1 2 nd 0.4 0.3 -—- (2001)
u g/L 5 52 nd tr 0.3 0.9 (2001)

H13 | p g/L 2 2 0.3 0.4 0.3 -—- (2002)
u g/L 0 27 nd nd 0.5 1.5 (2002)

H10 | p g/L 0 4 nd nd 0.2 -—- (2000)
u g/L 2 4 nd 0.3 0.5 -—= (1999)

H11 | p g/L 2 7 nd 0.3 0.2 -== (2000)
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y g/L 0 2 nd nd 0.3 --- (2000)
H12 | p g/L 0 2 nd nd 0.3 -—— (2001)
H13 | p g/L 0 2 nd nd 0.3 --- (2002)
H10 | p g/L 0 9 nd nd 0.2 -—= (2000)
g g/L 8 15 nd 2.1 0.5 — (1999)
H11 | p g/L 7 12 nd 0.6 0.2 - (2000)
M g/L 3 5 nd 3.2 0.3 - (2000)
y g/L 0 12 nd nd --- 0.5 (2000)
H12 | p g/L 2 5 nd 3.2 0.3 - (2001)
g g/L 0 12 nd nd — 0.5 (2001)
H13 | p g/L 0 5 nd nd 0.3 - (2002)
yg/L 0 4 nd nd — 4 (2002)
H10 | p g/L 2 11 nd 0.4 0.2 - (2000)
yg/L 10 14 nd 4.9 0.5 — (1999)
H11 | po/L 12 14 nd 1.3 0.2 -— (2000)
y g/L 3 5 nd 6.6 0.3 — (2000)
H12 | p g/L 4 5 nd 6.9 0.3 - (2001)
y g/L 0 2 nd nd i 6* (2002)
H13 | p g/L 4 5 nd 3.2 0.3 - (2002)
u g/L 0 10 nd nd 0.3 - (2002)
M g/L 5 6 nd 0.5 - - (2002)
u g/L 0 9 nd nd - 6* (2002)
H10 | p g/L 0 8 nd nd 0.2 - (2000)
yg/L 2 8 nd 0.7 0.5 — (1999)
H11 | p g/L 3 8 nd 0.4 0.2 - (2000)
y g/L 1 5 nd 1.2 0.3 — (2000)
H12 | p g/L 2 5 nd 0.5 0.3 - (2001)
u g/L 0 1 nd nd 0.5 - (2001)
u g/L 0 12 nd nd -—- 6* (2001)
u g/L 0 1 nd nd ——— 6%
H13 | p g/L 1 5 nd 0.8 0.3 - (2002)
M g/L 4 16 nd 0.9 0.5 - (2002)
u g/L 0 5 nd nd 0.5 o
H10 | p g/L 2 4 nd 2.6 0.5 -—- (1999)
H11 | u g/L 0 2 nd nd 0.3 -—— (2000)
H12 | p g/L 1 2 nd 0.9 0.3 — (2001)
H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
H10 | p g/L 0 4 nd nd 0.2 - (2000)
y g/L 2 4 nd 0.4 0.5 e (1999)
H11 | p g/L 2 4 nd 0.5 0.2 - (2000)
y g/L 0 2 nd nd 0.3 i (2000)
H12 | u g/L 1 2 nd 1.4 0.3 -—- (2001)
H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
H10 | p g/L 3 6 nd 0.3 0.2 - (2000)
y g/L 0 4 nd nd 0.5 -—- (1999)
H11 | p g/L 1 6 nd 0.3 0.2 - (2000)
u g/L 0 4 nd nd 0.3 -—— (2000)
H12 | p g/L 0 4 nd nd 0.3 -—- (2001)
H13 | p g/L 0 4 nd nd 0.3 -—= (2002)
y g/L 0 11 nd nd --- -—-
H10 | p g/L 3 6 nd 0.4 0.2 - (2000)
y g/L 2 4 nd 2.5 0.5 — (1999)
H11 | p g/L 4 6 nd 0.4 0.2 i (2000)
H10 | p g/L 1 8 nd 0.4 0.2 - (2000)
H10 | p g/L 2 4 nd 1.3 0.5 — (1999)
H11 | p g/L 4 7 nd 0.5 0.2 - (2000)
M g/L 2 2 0.5 0.5 0.3 - (2000)
y g/L 9 15 nd 0.79 0.3 e
H12 | p g/L 1 2 nd 0.4 0.3 - (2001)
g o/l 7 16 nd 2.9 0.2 -—-
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u g/L 1 5 nd 0.4 0.3 -—=

H13 | p g/L 2 2 0.5 0.7 0.3 -—- (2002)
u g/L 8 16 nd 1.0 0.2 -—-
u g/L 2 5 nd 0.7 0.3 -—-

H10 | p g/L 4 20 nd 0.4 0.2 -—- (2000)
u g/L 2 8 nd 9.9 0.5 -—= (1999)

H11 | p g/L 7 14 nd 0.5 0.2 -—- (2000)
u g/L 2 4 nd 3.2 0.3 --= (2000)

H12 | p g/L 1 4 nd 0.3 0.3 -—- (2001)
u g/L 0 2 nd nd -—= -—= (2002)

H13 | p g/L 1 4 nd 0.5 0.3 -—- (2002)
u g/L 0 2 nd nd -—= -—=

H10 | p g/L 1 2 nd 0.5 0.2 -—- (2000)
u g/L 2 4 nd 0.3 0.5 -—= (1999)

H11 | p g/L 1 2 nd 0.3 0.2 -—- (2000)
u g/L 0 2 nd nd 0.3 -—— (2000)

H12 | p g/L 1 2 nd 0.8 0.3 -—- (2001)
u g/L 3 9 nd 1.6 0.5 -—= (2001)

H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
u g/L 0 9 nd nd 0.5** --= (2002)

H10 | p g/L 3 4 nd 2.1 0.2 -—- (2000)
u g/L 0 4 nd nd 0.5 --= (1999)

H11 | pg/L 4 4 nd 1.5 0.2 -—- (2000)
u g/L 1 2 nd 0.4 0.3 -—= (2000)

H12 | p g/L 1 2 nd 5.7 0.3 -—= (2001)

H13 | u g/L 0 2 nd nd 0.3 -—= (2002)

H10 | p g/L 1 2 nd 1.0 0.2 -—= (2000)
u g/L 2 4 nd 0.5 0.5 -—— (1999)

H11 | p g/L 2 2 0.3 1.0 0.2 -—- (2000)
u g/L 1 2 nd 0.8 0.3 -—= (2000)

H12 | u g/L 0 2 nd nd 0.3 -—= (2001)

H13 | p g/L 0 2 nd nd 0.3 -—— (2002)

HE6 u g/L 0 1 nd nd ——= 6*

H7 u g/L 0 1 nd nd ——— 1*

H3 u g/L 0 1 nd nd ——— 1*

HI u g/L 0 1 nd nd -—= 6*

H10 | p g/L 4 8 nd 1.8 0.2 -—- (2000)
u g/L 0 4 nd nd 0.5 -—- (1999)
u g/L 0 1 nd nd -—= 6*

H11 | p g/L 6 6 0.4 0.6 0.2 -—- (2000)
M g/L 0 2 nd nd 0.3 -—= (2000)
u g/L 0 1 nd nd ——— 6%

H12 | p g/L 0 2 nd nd 0.3 -—- (2001)
u g/L 0 1 nd nd ——— 6*

H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
u g/L 0 1 nd nd -—- 6*

H10 | p g/L 3 6 nd 2.3 0.2 -—- (2000)
u g/L 2 4 nd 0.8 0.5 -—= (1999)

H11 | p g/L 5 6 nd 0.7 0.2 -—- (2000)
u g/L 1 2 nd 0.9 0.3 -—= (2000)

H12 | p g/L 0 2 nd nd 0.3 -—- (2001)
u g/L ——= -—= nd 0.3 -—= -—=

H13 | u g/L 1 2 nd 0.6 0.3 --= (2002)

H10 | p g/L 5 8 nd 0.6 0.2 -—- (2000)
u g/L 4 19 nd 3.1 0.5 -—= (1999)

H11 | p g/L 4 9 nd 0.6 0.2 -—- (2000)
u g/L 1 6 nd 0.3 0.3 -—= (2000)

H12 | p g/L 2 6 nd 0.7 0.3 -—= (2001)
u g/L 2 2 6 6 - -—-
u g/l 0 19 nd nd ——— ——-
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H13 | p g/L 2 6 nd 0.4 0.3 --= (2002)
H10 | p g/L 1 6 nd 0.5 0.2 -—- (2000)
u g/L 2 10 nd 2.0 0.5 --= (1999)
H11 | p g/L 3 6 nd 0.3 0.2 -—- (2000)
u g/L 0 2 nd nd 0.3 -—= (2000)
H12 | p g/L 1 2 nd 0.3 0.3 -—= (2001)
H13 | v g/L 0 2 nd nd 0.3 -—= (2002)
H10 | p g/L 1 2 nd 0.4 0.2 -—= (2000)
u g/L 2 6 nd 0.4 0.5 -—- (1999)
H11 | p g/L 1 2 nd 0.3 0.2 -—- (2000)
u g/L 2 2 0.8 1.9 0.3 -—= (2000)
H12 | u g/L 2 2 0.9 1.6 0.3 -—= (2001)
H13 | p g/L 1 2 nd 0.6 0.3 -—- (2002)
u g/L 0 19 nd nd 1 -—= (2002)
H10 | p g/L 6 8 nd 0.7 0.2 -—- (2000)
u g/L 3 6 nd 0.9 0.5 -—= (1999)
H11 | p g/L 5 8 nd 0.6 0.2 -——- (2000)
u g/L 1 2 nd 0.8 0.3 -—= (2000)
H12 | u g/L 1 2 nd 0.4 0.3 -—= (2001)
H13 | p g/L 1 2 nd 0.4 0.3 --= (2002)
H10 | p g/L 5 10 nd 0.9 0.2 -—- (2000)
u g/L 2 4 nd 0.5 0.5 --= (1999)
H11 | pg/L 5 11 nd 1.2 0.2 -—- (2000)
M g/L 0 2 nd nd 0.3 -——- (2000)
u g/L 0 34 nd nd ——— ———
H12 | p g/L 0 2 nd nd 0.3 -—- (2001)
u g/L 0 33 nd nd - -—- (2001)
H13 | p g/L 0 2 nd nd 0.3 - (2002)
u g/L 1 33 nd -—= -—= -—= (2001)
H10 | p g/L 2 6 nd 0.6 0.2 -—- (2000)
u g/L 2 4 nd 1.4 0.5 -—= (1999)
H11 | p g/L 2 6 nd 0.3 0.2 -—- (2000)
u g/L 0 2 nd nd 0.3 - (2000)
u g/L 0 4 nd nd 0.5 -—- (2001)
H12 | u g/L 0 2 nd nd 0.3 -—- (2001)
H13 | u g/L 0 2 nd nd 0.3 -—= (2002)
H10 | p g/L 2 4 nd 0.6 0.2 -—- (2000)
u g/L 1 4 nd 0.5 0.5 o (1999)
H11 | p g/L 4 4 0.2 0.5 0.2 -—- (2000)
u g/L 0 2 nd nd 0.3 - (2000)
u g/L 0 6 nd nd 0.5 -—-
H12 | u g/L 0 2 nd nd 0.3 -—- (2001)
H13 | u g/L 1 2 nd 0.6 0.3 o (2002)
H10 | p g/L 3 4 nd 0.9 0.5 -—- (1999)
H11 | u g/L 2 2 1.1 1.6 0.3 -—= (2000)
H12 | u g/L 1 2 nd 4.0 0.3 --= (2001)
H13 | p g/L 2 2 3.4 5.3 0.3 -—- (2002)
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H10 | v g/L 1 4 nd 0.2 0.2 - (2000)
u g/L 0 2 nd nd 0.5 ——— (1999)
H11 | p g/L 0 2 nd nd 0.2 - (2000)
u g/L 0 1 nd nd 0.3 ——— (2000)
H13 | w g/L 1 1 1.1 1.1 0.3 - (2002)
u g/L 0 1 nd nd 0.05 ———
H12 | p g/L 0 3 nd nd -— 0.6 (2001)
H13 | p g/L 0 3 nd nd 0.3 ——— (2002)
H10 | p g/L 1 2 nd 0.5 -— -——
H11 | u g/L 0 3 nd nd —— —
H12 | p g/L 0 2 nd nd — o
H13 | p g/L 0 1 nd nd -—- ——-
H10 | u g/L 0 2 nd nd 0.2 - (2000)
H11 | p o/L 0 1 nd nd 0.2 -—- (2000)
u g/L 0 1 nd nd 0.3 -— (2000)
u g/L 0 1 nd nd — —
H12 | p g/L 0 1 nd nd 0.3 -—- (2001)
H12 | p g/L 0 1 nd nd 0.06 0.3 (2001)
H13 | p g/L 0 1 nd nd 0.3 - (2002)
u g/L 1 1 0.0079 | 0.0079 0.0047 0.025 (2002)
H12 | u a/L 2 2 0.3 0.3 — —
H13 | p g/L 0 2 nd nd -— -—— (2002)
H14 | u g/L 0 2 nd nd —— —
H10 | p a/L 0 4 nd nd 0.2 -—- (2000)
H11 | p /L 0 2 nd nd 0.2 - (2000)
u g/L 0 2 nd nd — -—— (2000)
H10 | uy g/L 10 12 nd 2.5 0.2 o (2000)
H11 | p g/L 0 8 nd nd 0.2 - (2000)
u g/L 1 4 nd nd — ——— (2000)
H12 | u g/L 0 2 nd nd -—- ——— (2001)
H13 | p g/L 1 2 nd 0.4 -— -——
H10 | u g/L 7 8 nd 2.9 0.2 — (2000)
H11 | u g/L 0 4 nd nd 0.2 ——- (2000)
H10 | u a/L 9 12 nd 2.7 0.2 — (2000)
H11 | u g/L 1 6 nd 0.2 0.2 -—- (2000)
H10 | uy a/L 3 4 nd 0.9 0.2 e (2000)
H11 | p g/L 0 2 nd nd 0.2 -—— (2000)
H10 | p g/L 0 4 nd nd 0.5 -—— (1999)
H11 | p g/L 1 2 nd 0.6 0.3 o (2000)
H12 | p g/L 2 2 0.8 1.0 0.3 -—— (2001)
H13 | u g/L 0 2 nd nd 0.3 — (2002)
H11 | p g/L 0 1 nd nd 0.5 -—- (2000)
H12 | u /L 0 1 nd nd 0.5 — (2001)
H13 | p g/L 0 2 nd nd 0.5 -—— (2002)
H10 | p g/L 2 2 0.6 1.9 0.2 — (2000)
H11 | p g/L 0 1 nd nd 0.2 - (2000)
H10 | u ag/L --- — nd nd 0.2 — (2002)
H10 | p g/L 0 2 nd nd 0.2 -—- (2000)
u g/L 0 2 nd nd 0.5 ——— (1999)
H11 | p g/L 1 1 0.3 0.3 0.2 - (2000)
u g/L 0 1 nd nd 0.3 -— (2000)
u g/L 0 4 nd nd — o
H12 | p g/L 0 1 nd nd 0.3 -—— (2001)
H13 | u g/L 0 1 nd nd 0.3 — (2002)
H10 | p /L 1 6 nd 0.2 0.2 --- (2000)
u g/L 2 6 nd 1.3 -— ——-
H11 | p g/L 0 3 nd nd 0.2 - (2000)
H10 | u a/L 0 4 nd nd 0.2 -—- (2000)
H11 | p g/L 0 2 nd nd 0.2 - (2000)
H10 | p g/L 0 4 nd nd 0.2 -—— (2000)
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H10 | uy g/L 0 6 nd nd 0.2 === (2000)
H11 | p a/L 0 3 nd nd 0.2 -—- (2000)
H10 | p g/L 0 2 nd nd 0.2 o (2000)
H11 | pg/L 0 1 nd nd 0.2 - (2000)
H10 | u g/L 0 4 nd nd 0.2 — (2000)
H11 | pog/L 0 2 nd nd 0.2 - (2000)
H13 | p g/L 0 3 nd nd — -——
H10 | uy ag/L 1 2 nd 1.5 0.5 — (1999)
H11 | pog/L 0 1 nd nd 0.3 - (2000)
H12 | poo/L 0 1 nd nd 0.3 —- (2001)
u g/L 0 1 nd nd 0.2 0.2
H13 | po/L 0 1 nd nd 0.3 —- (2002)
u g/L 1 1 0.2 0.2 0.2 ——-
H10 | u g/L 0 4 nd nd 0.2 — (2000)
H11 | pg/L 1 2 nd 0.5 0.2 - (2000)
H12 | b g/C 0 5 nd nd 0.5 [ (2001)
H13 | u a/L 0 3 nd nd 0.5 — (2002)
H10 | u g/L 1 2 nd 2.6 0.2 ——- (2000)
H11 | p g/L 1 1 1.2 1.2 0.2 o (2000)
H10 | p g/L 3 6 nd 4.1 0.2 -—- (2000)
H11 | p g/L 3 3 0.3 2.4 0.2 o (2000)
H10 | pg/L 1 2 nd 2.7 0.2 - (2000)
H11 | u g/L 1 1 1.7 1.7 0.2 -—- (2000)
H10 | p g/L 1 2 nd 0.4 0.2 - (2000)
H1L | u g/L 1 1 0.7 0.7 0.2 —- (2000)
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H13 u g/L 0 4 nd nd 0.05 ———

H12 u g/L 0 3 nd nd ——— 0.6 (2001)

H13 | pg/L 0 3 nd nd 0.3 == (2002)

H10 | b a/L 0 4 nd nd — o

H11 | pa/L 0 3 nd nd -—- -—-

H12 u g/L 0 4 nd nd -—= ——=

H13 | p g/L 0 2 nd nd ——— ———

H11 u g/L 0 6 nd nd ——— ——-

H12 | pg/L 2 4 nd 0.25 0.06 0.3 (2001)

H13 | p g/L 2 5 nd 0.11 0.0047 0.025 (2002)

H12 u g/L 1 7 nd 0.4 nd nd

H11 u g/L 0 2 nd nd ——— ——— (2000)

H7 u g/L 0 4 nd nd ——— 6*

H8 u g/L 0 4 nd nd ——— 6*

H9 u g/L 0 4 nd nd ——— 6*

H10 | p g/L 3 8 nd 1.9 0.5 - (1999)
u g/L 0 4 nd nd ——— 6*

H11 | pg/L 0 1 nd nd 0.3 - (2000)
M g/L 1 1 0.2 0.2 - - (1999)
ya/L 0 3 nd nd - 6*

H12 | pg/L 0 1 nd nd 0.3 - (2001)
u g/L 0 4 nd nd ——- 6*

H13 | pg/L 0 1 nd nd 0.3 o (2002)

H10 | pg/L 2 10 nd 4.2 0.5 -—- (1999)
y g/l 1 6 nd 1.6 0.5 == (1999)

H11 | p g/L 0 1 nd nd 0.3 o (2000)

H12 | pg/L 1 1 0.3 0.3 0.3 - (2001)
u g/L 0 6 nd nd 0.5 ——- (2001)

H13 | pg/L 2 2 0.13 0.16 - -—- (2002)
Mg/l 1 1 nd 0.4 0.3 - (2002)
u g/L 0 6 nd nd 0.5 ——— (2002)

H10 | p /L 4 7 nd 0.9 0.5 ——- (1999)

H11 | po/L 0 1 nd nd 0.3 - (2000)
u g/l 1 1 2.4 2.4 0.5 - (2000)
u g/l 2 6 nd 0.6 - -—- (2000)
pa/L 0 1 nd nd — e (2000)

H12 | pg/L 1 1 0.3 0.3 0.3 - (2001)
u g/L 0 1 nd nd 0.5 -—- (2001)
u g/L 4 7 nd 9.2 ——— ——-

H13 | pg/L 0 1 nd nd 0.3 - (2002)
u g/L 6 7 nd 1.0 ——- ——-

H10 u g/L 0 5 nd nd 0.5 ——-

H10 | p /L 1 4 nd 0.6 0.5 ——- (1999)

H11 | po/L 0 1 nd nd 0.3 - (2000)
u g/L 0 1 nd nd ——— ———

H12 | pg/L 0 2 nd nd 0.3 - (2001)
y g/L 2 2 0.1 0.2 0.1 =

H13 | p g/L 1 2 nd 0.6 0.3 -—- (2002)

H10 | p g/L 1 2 nd 3.0 0.5 - (1999)
ya/L 2 6 nd 4.3 0.4 ——=

H11 | pa/L 0 1 nd nd 0.3 e (2000)

H12 | po/L 0 1 nd nd 0.3 - (2001)
y g/L 0 26 nd nd 0.3 0.9 (2001)

H13 | p g/L 0 1 nd nd 0.3 -—= (2002)
y g/L 0 13 nd nd 0.5 1.5 (2002)

H13 | pg/L 0 2 nd nd e 0.5 (2002)

H10 | p g/L 6 9 nd 2.4 0.5 -—- (1999)

H11 | pg/L 1 1 0.4 0.4 0.3 o (2000)

H12 u g/L 0 1 nd nd 0.3 ——- (2001)

H13 | pg/L 0 1 nd nd 0.3 --- (2002)
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H10 | p g/L 2 9 nd 1.5 0.5 o (1999)

H11 u g/L 0 2 nd nd 0.3 ——- (2000)

H12 | p g/L 1 2 nd 0.5 0.3 -—- (2001)
u g/L 0 2 nd nd ——— 6*

H13 | p g/L 0 2 nd nd 0.3 -—- (2002)
ya/lL 0 3 nd nd 0.5 —==

H10 | b a/L 1 2 nd 3.3 0.5 ——= (1999)

H11 | v a/L 0 1 nd nd 0.3 ——= (2000)

H12 | p g/L 0 1 nd nd 0.3 ——= (2001)

H13 | p g/L 0 1 nd nd 0.3 ——— (2002)

H13 u g/L 0 8 nd nd ——- ——-

H10 | p g/L 1 2 nd 0.7 0.5 o (1999)

H11 u g/L 0 1 nd nd 0.3 ——- (2000)

H12 | p g/L 1 1 0.6 0.6 0.3 -—- (2001)
u g/L 1 3 nd 1.0 0.2 ——-

H13 | p g/L 0 1 nd nd 0.3 -—- (2002)
u g/L 1 3 nd nd 0.2 ——-

H10 | p g/L 2 2 0.6 1.2 0.5 ——— (1999)

H11 | p g/L 0 1 nd nd 0.3 ——— (2000)

H12 | pg/L 0 1 nd nd 0.3 - (2001)
u g/L 0 4 nd nd ——— ——- (2002)

H13 | p g/L 0 1 nd nd 0.3 -—- (2002)
u g/L 0 2 nd nd ——= ——=

H10 | p g/L 0 2 nd nd 0.5 ——- (1999)

H11 | p g/L 0 1 nd nd 0.3 ——— (2000)

H12 | pg/L 0 1 nd nd 0.3 -—= (2001)
u g/L 2 5 nd 0.6 0.5 ——— (2001)

H13 | p g/L 0 1 nd nd 0.3 - (2002)
y a/L 2 7 nd 1.4 0.5 e (2002)

H10 | b a/L 0 4 nd nd 0.5 —== (1999)

H11 | p g/L 1 2 nd 0.4 0.3 o (2000)

H12 u g/L 0 2 nd nd 0.3 ——- (2001)

H13 | p g/L 0 2 nd nd 0.3 ——— (2002)

H10 | p g/L 1 2 nd 0.5 0.5 o (1999)

H11 | p g/L 0 1 nd nd 0.3 ——- (2000)

H12 | p g/L 0 1 nd nd 0.3 -—- (2001)
u g/L 0 9 nd nd ——= ——=

H13 | p g/L 0 1 nd nd 0.3 ——— (2002)

H13 | pg/L 0 5 nd nd 1 ——— (2002)

H10 | p g/L 0 2 nd nd 0.5 ——- (1999)

H11 | p g/L 0 1 nd nd 0.3 ——— (2000)

H12 | p g/L 0 1 nd nd 0.3 o (2001)

H13 | p g/L 0 1 nd nd 0.3 ——= (2002)

52.2-4
H11 | p g/L - 34 nd 1.5 0.5 (2000)
H10-12] p g/L - 6 nd 1.0 -—
H13 p g/L 6 0.26 1.6 -—-
H13 | pg/L 13 nd 2.0 0.3
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H10 u g/L 1 2 nd 0.4 0.3 -—= (1999)
H11] o a/L 0 2 nd nd 0.3 e (2000)
H12 y g/l 0 2 nd nd 0.3 - (2001
HI13 | o a/L 0 2 nd nd 0.3 e (2002)
H10 y g/l 0 1 nd nd 0.3 - (1999)
H11| up g/L 0 3 nd nd 0.3 -—- (2000)
H12 u g/L 0 3 nd nd 0.3 ——— (2001)
HI13 1 wa/L 0 3 nd nd 0.3 - (2002)
Hil ua/L 0 14 nd nd -— - (2000)
H10 | w a/L 0 2 nd nd 0.3 - (1999)
H8 ua/L 0 7 nd nd 0.5 - (1997)
H9 y g/L 0 7 nd nd 0.5 -—- (1998)
HIO| ug/L 1 2 nd 0.9 0.3 - (1999)
p g/L 1 9 nd 0.6 0.5 -—- (1999)
ua/L 138 186 nd 36 0.5 - (1999)
H11| pg/L 0 1 nd nd 0.3 -—- (2000)
p g/L 0 9 nd nd 0.5 -—- (2000)
u g/L 36 184 nd 18.6 0.5 ——— (2000)
H12 | pg/L 0 1 nd nd 0.3 - (2001)
y g/l 41 184 nd 6.7 0.5 -—= (200D
H13| p g/L 0 1 nd nd 0.3 - (2002)
y g/l 46 184 nd 5.7 0.5 -—= (2002)
Hi4 | o a/L 23 66 nd 4.8 0.5 e (2002)
H10 u g/L ——— 20 nd 1 == ——— (1999)
H11] u g/L 0 2 nd nd 0.3 -—- (2000)
HI2 | poo/L 0 2 nd nd 0.3 - (2001)
ya/L 0 2 nd nd 0.5 ——- (2001)
H13 | pog/L 0 2 nd nd 0.3 - (2002)
ya/L 0 2 nd nd 0.5 ——- (2002)
H10 u g/L 0 2 nd nd 0.3 ——— (1999)
H11 | p g/L 0 1 nd nd 0.3 -—- (2000)
H12 u g/L 0 1 nd nd 0.3 -—= (2001)
HI13 1 wa/L 0 1 nd nd 0.3 e (2002)
Hil ua/L 0 1 nd nd 0.3 - (2000)
H12 | o a/L 0 2 nd nd 0.3 e (2001)
H13 ua/L 0 2 nd nd 0.3 - (2002)
H12 u g/L 0 30 nd nd — 6*
H10 u g/L 0 4 nd nd - ——— (2002)
o ya/L 0 2 nd nd -—= -—-
H10 ya/L 0 2 nd nd 0.3 - (1999)
H11 ya/L 0 2 nd nd — -
Hil ya/L 0 2 nd nd 0.3 - (2000)
H12 u g/L 0 2 nd nd 0.3 ——— (2001)
H13 | u g/L 0 2 nd nd 0.3 -—= (2002)
H10 y g/l 1 2 nd 1.3 0.3 -—= (1999)
H11] o a/L 0 3 nd nd 0.3 e (2000)
H12 y g/l 0 3 nd nd 0.3 === (2001
H13 | o a/L 0 3 nd nd 0.3 e (2002)
H12 u g/L 0 12 nd nd -—— 6*
H10 y g/L 0 1 nd nd 0.3 -—- (1999)
H10 y g/l 0 1 nd nd 0.3 - (1999)
H11] o a/L 0 3 nd nd 0.3 e (2000)
H12 y g/l 0 3 nd nd 0.3 - (2001)
HI13 | o a/L 0 3 nd nd 0.3 e (2002)
H10 u g/L 0 2 nd nd 0.3 ——— (1999)
H11 | p g/L 0 3 nd nd 0.3 -—- (2000)
HI12 | ug/L 0 3 nd nd 0.3 -—- (2001)
H13| pg/L 0 1 nd nd 0.3 -—- (2002)
ua/L 0 4 nd nd ——= 1* (2002)
H10 ] w a/L 0 1 nd nd 0.3 o (1999)
H11l u g/L 0 2 nd nd 0.3 ——— (2000)
H12 | p g/L 0 2 nd nd 0.3 == (2001)
H13 u g/L 0 2 nd nd 0.3 -—= (2002)
HI13 | o a/L 0 10 nd nd 1 -—- (2002)
H10 ua/L 0 2 nd nd 0.3 - (1999)
HI3 | pa/L 0 2 nd nd 0.3 - (2002)
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H10 |u g/kg 1 1 51 51 25 -—- (2000)
y g/kg 3 4 nd 1400 25 -—= (1999)
H11 |y g/kg 0 2 nd nd 25 - (2000)
H12 |u g/kg 1 1 520 520 25 — (2001)
u g/kg 2 3 nd 1400 --- -
u g/kg 4 4 160 1000 —- — (2000)
H13 |u g/kg 1 1 1300 1300 25 — (2002)
u g/kg 2 2 22 42 5 -—
u g/kg 2 2 39 51 — — (2002)
H10 Ju g/kg 1 2 nd 17000 25 e (1999)
H11 Ju g/kg 1 1 8600 8600 25 — (2000)
H12 |u g/kg 1 1 590 590 25 - (2001)
u g/kg 9 9 150 2500 -== 75 (2001)
H13 |Ju g/kg 1 1 570 570 25 — (2002)
u g/kg 5 9 nd 4400 25 - (2002)
H10 |u g/kg 1 2 nd 81 25 - (1999)
y g/kg 18 21 nd 6800 -—- -
H11 Ju g/kg 1 1 100 100 25 -— (2000)
u g/kg 6 9 nd 270 ——— ———
H12 |u g/kg 1 1 110 110 25 - (2001)
u g/kg 7 11 nd 120 — -
H13 |u g/kg 1 1 45 45 25 — (2002)
u g/kg 2 10 nd 240 -—— ———
H10 |u g/kg 1 1 1000 1000 25 - (2000)
b g/kg 3 4 nd 130 25 - (1999)
H11 fu g/kg 3 3 190 700 25 — (2000)
HI0 |u g/kg 2 2 56 280 25 - (1999)
H11 Ju g/kg 0 1 nd nd 25 - (2000)
H12 |y g/kg 1 1 35 35 25 o (2001)
H13 Ju g/kg 0 1 nd nd 25 -—- (2002)
H10 Ju a/kg 2 2 76 170 25 ——— (1999)
H11 fu g/kg 1 1 440 440 25 ——- (2000)
H12 [u g/kg 1 1 620 620 25 — (2001)
u g/kg 1 1 960 960 — ==
H13 |u g/kg 1 1 350 350 25 — (2002)
u g/kg 4 4 180 1300 — - (2002)
H10 |u g/kg 0 2 nd nd 25 o (1999)
H11 Ju g/kg 2 3 nd 250 25 -— (2000)
HIO |u g/kg 3 3 32 45 25 — (2000)
u g/kg 2 2 33 56 25 - (1999)
H11 |u g/kg 5 6 nd 260 25 -—- (2000)
u g/kg 4 4 120 1100 --- -—- (2000)
H10 |u g/kg 1 2 nd 79 25 . (1999)
H10 Ju g/kg 2 2 30 220 25 - (1999)
H11 |u g/kg 2 2 610 690 25 —- (2000)
H10 |u 9/kg 2 2 270 2200 25 - (2000)
u g/kg 4 4 89 1600 25 — (1999)
H11 |u g/kg 9 9 66 2900 25 — (2000)
u g/kg 2 2 180 380 25 --- (2000)
H12 |u g/kg 2 2 520 590 25 - (2001)
u g/kg 6 6 260 6100 10 - (2001)
H13 Ju g/kg 2 2 52 460 25 — (2002)
y g/kg 4 4 2600 22000 200 - (2002)
H10 |u g/kg 1 1 32 32 25 -—- (2000)
u g/kg 4 6 670 67000 25 — (1999)
H11 |u g/kg 2 3 nd 140 25 -—- (2000)
u g/kg 2 2 44 8700 25 - (2000)
u g/kg 5 5 30 1700 25 -
H12 Ju g/kg 2 2 190 6100 25 — (2001)
u g/kg 2 3 31 160 25 -
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H13 |u 9/kg 1 2 nd 810 25 -—- (2002)
u g/kg-dry| 10 10 39 4000 25 - (2002)
y g/kg 2 5 nd 1100 -—- -—
U g/kg 5 6 nd 170 25 ———
——- |u g/kg 1 1 20000 20000 - -—- (1999)
HI0 |u g/kg 3 3 500 3400 25 - (2000)
u g/kg 4 4 110 1200 25 —- (1999)
u g/kg 12 14 nd 7800 25 --- (1999)
H11 [p g/kg 10 10 150 1500 25 -—- (2000)
u g/kg 1 1 240 240 25 == (2000)
H12 |u g/kg 1 1 570 570 25 — (2001)
u g/kg 15 16 nd 3400 10 -—- (2001)
H13 |u g/kg 1 1 660 660 25 - (2002)
u g/kg 15 16 nd 5000 25 - (2002)
u g/kg-dry| 7 8 nd 43000 46 -—- (2002)
H10 |u g/kg 3 3 160 500 25 - (2000)
u g/kg 5 6 nd 2800 25 - (1999)
u g/kg - --- nd 27000 --- -—- (1999)
H11 |u g/kg 5 5 56 430 25 - (2000)
u g/kg 2 2 310 850 25 - (2000)
W 9/kg 3 3 580 3100 25 - (2000)
u g/kg-dry|] 6 6 220 23000 -—- -—- (2000)
u g/kg-dryl 1 1 67 67 - - (2000)
H12 |y g/kg 2 2 290 410 25 - (2001)
u g/kg-dry] 1 3 nd 3600 25 -—- (2001)
u g/kg 3 3 5200 13000 10 —
u g/kg-dry] 5 5 620 1800 — —-—=
H13 Ju g/kg 2 2 260 280 25 - (2002)
u g/kg-dry|] 2 3 nd 230 0.025 - (2002)
u g/kg 3 3 8200 23000 25 -
u g/kg 2 2 67 158 25 -
U g/kg-dry] 5 5 960 2600 -—— ———
H10 |Ju g/kg 1 1 450 450 25 -— (2000)
u g/kg 2 2 100 1100 25 == (1999)
H11 |u g/kg 5 6 nd 450 25 — (2000)
u g/kg 1 2 nd 540 25 -—- (2000)
H12 |y g/kg 2 2 31 310 25 - (2001)
H13 |u g/kg 1 2 nd 570 25 -— (2002)
H10 |u o/kg 2 2 110 2300 25 -—- (1999)
H11 Ju g/kg 1 1 570 570 25 — (2000)
H12 |y g/kg 1 1 81 81 25 ——= (2001)
H13 Ju g/kg 1 1 48 48 25 — (2002)
HI0 |u g/kg 2 2 290 1000 25 — (1999)
H11 Ju g/kg 2 2 130 230 25 ——— (2000)
H12 |u g/kg 1 1 270 270 25 — (2001)
y g/kg 6 7 nd 380 25 -
H13 [u g/kg 1 1 1300 1300 25 - (2002)
H10 Ju a/kg 2 2 89 94 25 ——- (1999)
HIO |u g/kg 2 2 240 750 25 — (1999)
u g/kg 11 40 nd 1300 100 -— (2002)
H12 |y g/kg 1 1 170 170 25 == (2001)
H13 |u g/kg 0 1 nd nd 25 -— (2002)
u g/kg 4 11 nd 200 ——— ———
H10 |u g/kg 1 2 nd 64 25 - (1999)
H10 |u g/kg 1 2 nd 41 25 -—= (1999)
H10 |u g/kg 0 1 nd nd 25 -—- (2000)
u g/kg 2 2 140 270 25 - (1999)
u g/kg 3 3 67 4400 - -
H11 Ju g/kg 0 1 nd nd 25 - (2000)
H12 Ju g/L 5 5 65 4800 === o
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H10 |u g/kg 1 1 240 240 25 — (2000)
u g/kg 4 4 130 1300 25 - (1999)
HI1 |u g/kg 4 4 93 1600 25 — (2000)
u g/kg 1 1 710 710 25 — (2000)
y g/kg-dry] 3 3 55 610 -—- -
H12 [u g/kg 4 4 76 1900 25 -
H10 |u g/kg 1 2 nd 210 25 -—- (1999)
u g/kg 0 3 nd nd -—- -
H13 Ju g/kg 27 27 72 2700 25 75 (2002)
H10 Ju g/kg 1 2 nd 350 25 - (1999)
H11 Ju g/kg 1 1 1500 1500 25 — (2000)
H10 |y g/kg 6 7 nd 1500 25 -—- (1999)
H11 |u g/kg 1 1 55 55 25 -—- (2000)
W g/kg 2 2 160 2200 25 -— (2000)
u g/kg 3 12 nd 150 - 25 (2000)
H12 |u g/kg 2 2 85 240 25 - (2001)
u g/kg 1 12 nd 120 --- 30 (2001)
H13 Ju g/kg 2 2 120 3300 25 -— (2002)
u g/kg 1 4 nd 46 -—- 25 (2002)
H10 |u g/kg 3 3 45 89 25 — (2000)
u g/kg 4 4 320 210000 25 —- (1999)
HI1 |n g/kg 6 6 55 770 25 — (2000)
u g/kg 4 4 350 22000 25 - (2000)
H12 |y g/kg 4 4 94 4000 25 ——= (2001)
H13 |u g/kg 4 4 94 4300 25 —- (2002)
u g/kg-dry] 10 10 820 8300 - 25 (2002)
HIO |u g/kg 3 5 32 130 25 - (1999)
H13 [u g/kg-dry] 16 16 170 36000 - - (2002)
H10 Ju g/kg 2 2 38 240 25 - (1999)
HI0 Ju g/kg 2 2 45 110 25 — (1999)
H10 Ju g/kg 3 4 nd 830 25 - (1999)
H12 |y g/kg 0 1 nd nd 25 - (2001)
H13 |u g/kg 0 1 nd nd 25 —-— (2002)
HI0 |n g/kg 2 2 35 470 25 — (1999)
H11 |u g/kg 1 5 nd 5300 50 —
H12 |y g/kg 3 5 nd 13000 200 -—-
H13 |y g/kg 4 5 nd 7200 20 -
H10 Ju g/kg 3 4 nd 120 25 -— (1999)
H12 Ju g/kg 2 2 tr 170 -—- -—- (2002)
H13 |Ju g/kg 0 2 nd nd -—- -
H10 Ju g/kg 1 2 nd 190 25 - (1999)
H12 Ju g/kg 5 9 nd 400 25 — (2001)
H13 |u o/kg 6 9 nd 100 25 - (2002)
H10 Ju g/kg 1 2 nd 20000 25 ——— (1999)
H11 |u g/kg 1 1 16000 16000 25 —- (2000)
H12 |y g/kg 1 1 4100 4100 25 - (2001)
H13 [u g/kg 1 1 350 850 25 - (2002)
H10 Ju a/kg 2 2 33 36 25 ——— (1999)
HI0 |u g/kg 1 1 170 170 25 -—- (2000)
u g/kg 0 2 nd nd 25 -— (1999)
H11 Ju g/kg 2 2 66 240 25 - (2000)
H10 Ju g/kg 1 2 nd 210 25 — (1999)
HI0 |n g/kg 1 1 120 120 25 — (2000)
u g/kg 5 6 nd 7800 25 - (1999)
H11 Ju g/kg 1 3 nd 86 25 - (2000)
U g/kg 3 3 860 2300 25 ——— (2000)
H12 |u g/kg 3 3 97 1200 25 - (2001)
H13 |y g/kg 3 3 27 1200 25 - (2002)
H10 [u g/kg 2 2 26 97 25 - (1999)
H11 Ju g/kg 0 1 nd nd 25 -—- (2000)

-5-34-




5231

H12 Ju g/kg 1 1 56 56 25 ——= (2001)
H13 Ju g/kg 1 1 51 51 25 - (2002)
H10 Ju g/kg 2 2 620 40000 25 e (1999)
H11 Ju g/kg 1 1 6800 6800 25 - (2000)
H12 |u g/kg 1 1 4300 4300 25 - (2001)
H13 |u g/kg 1 1 2900 2900 25 —- (2002)
u g/kg 7 7 120 860 100 — (2002)
H10 Ju g/kg 2 2 54 5700 25 ——— (1999)
H11 Ju g/kg 1 1 900 900 25 - (2000)
H12 Ju g/kg 1 1 440 440 25 - (2001)
H13 |u g/kg 1 1 73 73 25 —- (2002)
H10 Ju g/kg 0 2 nd nd 25 -— (1999)
H11 Ju g/kg 0 1 nd nd 25 - (2000)
H10 Ju g/kg 2 2 140 86 25 ——— (1999)
H11 |y g/kg 1 4 nd 28 25 ——- (2001)
H10 Ju g/kg 2 2 250 34 25 - (1999)
H10 Ju g/kg 2 2 690 8600 25 ——— (1999)
H11 |u g/kg 2 2 120 21000 25 — (2000)
H12 Ju g/kg 2 2 270 390 25 ——— (2001)
H13 Ju g/kg 2 2 140 220 25 ——= (2002)
5.2.32
H10 |u g/kg 1 1 96 96 25 —— (1999)
H13 Ju g/kg 3 4 nd 73 5 -
H12 |u g/kg 3 3 610 1100 —— 75 (2001)
H10 Ju g/kg 2 2 210 490 ——— ———
H11 |u g/kg 3 3 110 5200 - —-
H12 Ju g/kg 2 2 24 230 ——— ———
H13 Ju g/kg 1 1 58 58 ——— ———
H11 Ju g/kg 1 1 110 110 25 - (2000)
H12 Ju g/kg 1 1 31 31 25 — (2001)
H13 |u g/kg 1 1 50 50 25 - (2002)
H11 |y g/kg 1 2 nd 330 -—- -— (2000)
H10 Ju g/kg 2 2 2700 4000 25 ——— (1999)
H11 |u g/kg 2 2 1600 4800 25 - (2000)
H12 [u g9/kg 2 2 460 570 25 - (2001)
H13 |u g/kg 2 2 130 270 25 —- (2002)
H11 Ju g/kg 1 1 340 340 25 ——— (2000)
H12 Ju g/kg-dry] 0 1 nd nd 25 -—- (2001)
H13 Ju g/kg-dry 2 2 280 820 25 ——— (2002)
H10 Ju g/kg 0 5 nd nd 100 — (2002)
H10 Ju g/kg 1 1 1500 1500 25 - (1999)
H11 Ju g/kg 1 1 580 580 25 ——— (2000)
H12 |u g/kg 1 1 460 460 25 - (2001)
H13 |u g/kg 1 1 310 310 25 - (2002)
H10 Ju g/kg 2 3 nd 390 ——— ———
S61 |y g/kg-dry] 20 46 nd 140 ——— ———
H11 |y g/kg-dry| 44 46 nd 1900 - -
H10 |u g/kg 1 1 210 210 25 —— (1999)
H12 Ju g/kg 1 1 230 230 200 ———
H13 |u g/kg 1 1 1100 1100 20 —-
H12 Ju g/kg 5 5 36 540 25 - (2001)
H13 |u g/kg 3 3 410 670 25 - (2002)
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52.33

H13 |y g/kg 2 4 nd 16 5 ———
H12 |y g/kg 3 3 210 380 -—= 75 (2001)
H13 |y g/kg 1 3 nd 26 25 ——— (2002)
HI0 |p g/kg 4 4 150 1100 - -
H11 |y g/kg 2 3 nd 780 ——— ———
H12 |p g/kg 3 4 35 150 - —
H13 |y g/kg 1 2 nd 31 ——— ———
H10 |u g/kg 2 2 110 650 25 -— (1999)
H11 |u g/kg 0 1 nd nd 25 — (2000)
H12 |u g/kg 1 1 50 50 25 -— (2001)
H13 |y g/kg 1 1 45 45 25 - (2002)
-—- |u g/kg 1 1 63 63 - — (1999)
H10 |u g/kg 1 1 340 340 25 - (1999)
U g/kg 3 3 67 1500 25 ——— (1999)
HI1 |p g/kg 1 1 140 140 25 - (2000)
H12 |p g/kg 1 1 240 240 25 — (2001)
u g/kg 3 3 940 2500 10 - (2001)
H13 |p g/kg 1 1 3 38 25 — (2002)
u g/kg-dry| 2 2 110 1300 46 -— (2002)
u g/kg 3 3 480 1700 25 - (2002)
HI0 |u g/kg 2 2 7 250 25 - (1999)
H11 |u g/kg-dry| 4 4 410 6600 - - (2000)
H12 |u g/kg-dry| 7 7 240 1800 ——- -
H13 |y g/kg-dry| 7 7 52 1200 -—- -
H10 |y g/kg 2 2 320 3600 e ==
H10 |u g/kg 2 2 71 100 25 -— (1999)
H11 |u g/kg-dry 1 1 78 78 —— ———
H12 |p g/kg 2 5 nd 330 25 —
H10 [u g/kg 1 1 560 560 25 -— (1999)
U g/kg 1 6 nd 390 - -
H11 [p g/kg 1 1 350 350 25 — (2000)
H12 |u g/kg 1 1 210 210 25 ——- (2001)
H13 |p g/kg 1 1 59 59 25 — (2002)
u g/kg 13 13 56 1100 25 75 (2002)
H13 |u g/kg 0 2 nd nd - 25 (2002)
H10 |y g/kg 1 1 820 820 25 -== (1999)
HIT |p g/kg 1 1 260 260 25 -— (2000)
H10 |y g/kg 2 2 91 180 25 - (1999)
H11 |u g/kg 2 2 51 260 25 - (2000)
H12 |y g/kg 2 2 51 59 25 — (2001)
H13 [y g/kg 2 2 51 87 25 ——— (2002)
H10 |u g/kg 1 1 480 480 25 -— (1999)
H11 |y g/kg 1 1 65 65 25 == (2000)
H12 |u g/kg 1 1 240 240 25 -— (2001)
H13 |y g/kg 1 1 46 46 25 -== (2002)
H10 |u g/kg 1 1 86 86 25 - (1999)
H11 |y g/kg 0 1 nd nd 25 -— (2000)
H12 |u g/kg 1 1 56 56 25 - (2001)
H13 |u g/kg 0 1 nd nd 25 -—- (2002)
y g/kg 0 3 nd nd 20 -—
H10 |u g/kg 1 1 460 460 25 -— (1999)
H11 |y g/kg 1 1 160 160 25 == (2000)
H12 |p g/kg 1 1 220 220 25 — (2001)
u g/kg 4 4 150 2200 === -== (2002)
H13 |y g/kg 1 1 86 86 25 -— (2002)
u g/kg 1 5 nd 50 25 -
y g/kg 2 2 210 400 -—- -—
HI0 |u g/kg 1 1 93 93 25 —— (1999)
H11 |y g/kg 0 1 nd nd 25 -—= (2000)
H12 |u g/kg 1 1 2 72 25 -—- (2001)

-5-36-




52.33

u g/kg 2 5 nd 850 25 -— (2001)
H13 |u g/kg 0 1 nd nd 25 -—- (2002)

U g/kg 5 7 nd 140 25 - (2002)
H10 |y g/kg 2 2 120 130 25 ——= (1999)
H11 |y g/kg 0 1 nd nd 25 -—— (2000)
H12 |y g/kg 1 1 61 61 25 —— (2001)
H13 |u g/kg 0 1 nd nd 25 —- (2002)
HI0 |u g/kg 1 1 350 350 25 — (1999)
H11 |y g/kg 1 1 100 100 25 === (2000)
H12 |y g/kg 1 1 160 160 25 — (2001)
H13 |u g/kg 0 1 nd nd 25 — (2002)
H13 |y g/kg 0 5 nd nd 100 -—— (2002)
HI0 |p g/kg 1 1 E3 35 25 — (1999)

52.34

H11 |u g/kg-dry| 9 14 nd 950 -— -—- (2000)
HI1 |u g/kg 17 17 nd 7000 25 — (2000)
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H10 u g/kg 1 2 nd 31 10 (1999)
H13 y g/kg 2 2 32 73 5
H10 y g/kg 2 2 24 137 10 (1999)
H10 u g/kg 0 2 nd nd 10 (1999)
H10 y ag/kg 1 2 nd 120 10 (1999)
H10 u g/kg 1 2 nd 16 10 (1999)
H10 U g/kg 1 2 nd 20 10 (1999)
H10 u g/kg 0 2 nd nd 10 (1999)
H10 u g/kg 1 2 nd 53 10 (1999)
H10 u 9/kg 1 2 nd 20 10 (1999)
H10 u g/kg 2 2 30 39 10 (1999)
H10 y g/kg 2 2 77 217 10 (1999)
H10 y g/kg 2 2 14 21 10 (1999)
H11 Jy g/kg-dry 5 8 nd 180 25 (2000)
H12 | u g/kg-dry 5 10 nd 270 25 (2001)
H13 | u g/kg-dry 6 10 nd 310 25 (2002)
H10 u g/kg 2 2 13 16 10 (1999)
H10 y g/kg 2 2 21 27 10 (1999)
H10 y g/kg 1 2 nd 16 10 (1999)
H10 y g/kg 1 2 nd 46 10 (1999)
H10 u 9/kg 0 2 nd nd 10 (1999)
H10 u g/kg 2 2 25 40 10 (1999)
H10 u g/kg 2 2 30 51 10 (1999)
u g/kg 7 16 nd 1100 100 (2002)
H10 u g/kg 1 2 nd 22 10 (1999)
H10 u g/kg 2 2 12 15 10 (1999)
H10 y g/kg 0 2 nd nd 10 (1999)
H10 y g/kg 1 2 nd 22 10 (1999)
H10 u 9/kg 0 2 nd nd 10 (1999)
H10 u 9/kg 0 2 nd nd 10 (1999)
H10 u g/kg 2 2 66 85 10 (1999)
H10 u g/kg 2 2 nd 29 10 (1999)
H10 y g/kg 2 2 55 68 10 (1999)
H10 u g/kg 1 2 nd 37 10 (1999)
H10 u a/kg 2 2 19 24 10 (1999)
H10 y a/kg 1 2 nd 10 10 (1999)
H10 u g/kg 0 2 nd nd 10 (1999)
H10 u_a/kg 0 2 nd nd 10 (1999)
H10 u_a/kg 2 2 46 335 10 (1999)
H10 u_ag/kg 0 2 nd nd 10 (1999)
H10 U g/kg 1 2 nd 32 10 (1999)
H10 u g/kg 2 2 12 98 10 (1999)
H10 y g/kg 2 2 17 58 10 (1999)
H10 y g/kg 2 2 nd nd 10 (1999)
H10 y g/kg 2 2 nd 11 10 (1999)
H10 y g/kg 1 2 nd 11 10 (1999)
H10 y g/kg 2 2 33 45 10 (1999)
H10 u g/kg 1 2 nd 10 10 (1999)
H10 u g/kg 1 2 nd 11 10 (1999)
H10 u g/kg 2 2 12 29 10 (1999)
H10 y g/kg 1 2 nd 14 10 (1999)
H10 u g/kg 0 2 nd nd 10 (1999)
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5251

H14 | p g/L 0 1 nd nd nd 6 -——

H11| p o/L 0 16 nd nd nd - 0.3 (2000)
Hi1| po/L | 5 24 nd | 0.5 nd - 0.1 (2000)
Hi2| porL | 7 24 | nd | 0.4 nd - 0.1 (2001)
H13 | p g/L 6 14 nd 0.4 nd ——— 0.1 (2002)
H11| p g/L 0 6 nd nd nd ——— 0.5 (2000)
H13| p g/L 0 1 nd nd nd 6 -

H11| p g/L 0 1 nd nd nd 6 -

H12 | p g/L 0 1 nd nd nd 6 -—

H13| p g/L 0 1 nd nd nd 6 -

H14 | p g/L 0 1 nd nd nd 6 -

H12| po/L | -- === --- --—- | <6 - -

H13]| pg/L | -- -—- | --- --—- | <6 -—— —

H13 | paL | -- - | -] --- | <6 - ——-

H13| p g/L 0 4 nd nd nd 0.2 -

H13 | p g/L 0 4 nd nd nd 6 -

H12 | p g/L 0 2 nd nd nd 6 o

H13 | p g/L 0 2 nd nd nd 5 -—— (2002)
H13| p g/L 0 1 nd nd nd 6 -

H13| pg/L | -- 8 nd 3 nd 1 -——

H14 | p g/L 0 4 nd nd nd 6 (2002)
H11| po/L 0 2 nd nd nd 0.6 -

H12 | p g/L 0 7 nd nd nd 0.6 -

H13 | p g/L 0 5 nd nd nd 0.6 -——

H11| p o/L 0 16 nd nd nd - 0.3 (2000)
Hi1| poL | 0 24 nd nd nd - 0.1 (2000)
Hi2| posL | © 24 | nd nd nd - 0.1 (2001)
H13 | p g/L 0 14 nd nd nd ——— 0.1 (2002)
HO | po/L | -- --- nd 1 - 1 -—

H10| p o/L 0 -—- nd nd nd 1 -—

H11| p g/L 0 6 nd nd nd -—- 0.5 (2000)
H11| p o/L - -— nd 2 -— 1 -—

H12 | p g/L 0 ——— nd nd nd 1 -——

H13| p g/L 0 4 nd nd nd 0.2 -

Hi12| u g/L 0 - nd nd nd 5 —

H13 | p g/L - - ——— -—— ——— <6 ——— -——

H11| p g/L 0 4 nd nd nd -—- 0.1 (2000)
H11| p g/L 0 16 nd nd nd --- 0.3 (2000)
Hi1| po/L | 0O 30 nd nd nd - 0.3 (2000)
H12 | p o/L 0 6 nd nd nd -— 0.1 (2001)
H13 | p g/L 0 6 nd nd nd ——— 0.1 (2002)
H14 | p g/L 0 -—- nd nd nd -—- -

H13| p g/L 0 8 nd nd nd 0.2 -

H13 | p g/L 0 7 nd nd nd 6 -——

H13]| po/L | -- -—- | --- --- | <6 -—— —

H12 | po/L | -- -—- | --- --- | <6 --- —

H13| p g/L 0 3 nd nd nd 5 -

H14 | p g/L 0 1 nd nd nd 5 -

H14 | p g/L 0 —-— nd nd nd 5 ———

Hit| poL | 0 29 nd nd nd - 0.1 (2000)
Hitl poL | 1 17 nd | 0.1 nd - 0.1 (2000)
H11| p g/L 0 2 nd nd nd ——— 0.1 (2000)
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5261

H11 u g/L 2 2 15 19 -—- - 0.6

H12 ua/L 2 2 10 25 -—= - 0.6

H10 u g/L 19 19 7.2 40 13 - 0.2 (2001)

H11 u g/L 47 47 5.3 31 11 - 0.2 (2001)

H12 u g/L 21 21 5.6 22 8.8 - 0.2 (2001)

H13 y g/L 8 8 6.3 15 10 e -—-

H10 u g/L 3 3 5.6 18 13 - 0.6 (2001)

H11 u g/L 3 3 7.3 28 19 - 0.6 (2001)

H12 ya/L 7 7 2.0 25 7.0 o 0.6 (2001)

- - 1 1 14.1 14.1 - 0.2 0.6

H11 u g/L 7 7 4.0 20 11 0.2 0.6 (2000)

=== ua/L - -—- nd 2.6 1.8 0.5 -

H10 u g/L 4 4 16 48 33.5 0.2 0.6 (2000)

H11 u g/L 8 8 11 31 16.5 0.2 0.6 (2000)

H10 u g/L 6 6 11 36 22 0.2 0.6 (2000)

H1l y g/L 10 10 2.1 20 6.25 0.2 0.6 (2000)

H10 u g/L 35 3H - -— 17 - 0.3 (1999) 27
H11 u g/L 68 68 - - 13 - 0.6 (2000) 38
H12 u g/L -—- - - - 6.9 0.2 0.6 (2001) 20
H10-12 | p g/L o 132 1.4 68 12 0.2 0.6 (2001) H10-12
H10 ya/L 1 2 nd 0.4 - - -

H11 u g/L 1 2 nd 2.3 - - 0.6

H12 u g/L 2 2 0.6 1.1 -—- e 0.6

H10 u g/L 23 48 nd 4.9 nd - 0.2 (2001)

H11 u g/L 29 49 nd 1.9 0.2 - 0.2 (2001)

H12 ug/L 16 21 nd 1.2 0.4 0.2 0.2 (2001)

H13 ya/L 8 8 tr(0.1) 0.9 0.3 - ——=

H10 u g/L 2 4 nd 0.8 -—- - 0.6 (2001)

H11 ug/L 4 7 nd 0.8 0.8 - 0.6 (2001)

H12 y g/L 6 15 nd 1.9 nd e 0.6 (2001)

-—- ——— 0 1 nd nd -—— 0.2 0.6

H11 ua/L 7 7 0.2 2.2 0.8 0.2 0.6 (2000)

——— u g/L ——— ——— nd nd nd 0.5 ———

H7-9 u g/L 1 29 nd 27 nd 7.7 - (1998)

H7-9 ya/L 2 17 nd 9.5 nd 7.7 === (1998)

H10 u g/L 7 8 nd 4.9 1.5 0.2 0.6 (2000)

H11 ya/L 7 8 nd 1.9 tr(0.4) 0.2 0.6 (2000)

H10 u g/L 9 12 nd 4.0 0.65 0.2 0.6 (2000)

H1l ua/L 4 10 nd tr(0.3) nd 0.2 0.6 (2000)

H10 u g/L 27 48 - - 0.8 - 0.3 (1999) 27
H11 u g/L 19 74 - - tr(0.3) - 0.6 (2000) 38
H12 u g/L -—- - - - tr(0.4) 0.2 0.6 (2001) 20
H10-12 1 u a/L - 155 nd 6.2 tr.4 0.2 0.6 2001 H10-12
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5271

H10] p o/L 0 2 nd nd nd -—=

H10| up g/L 7 10 nd 1.9 1.0 0.5 (1999) (1999)
H11| u a/L 0 9 nd nd nd 0.5 (2000) (2000)
H12 | uw o/L 0 7 nd nd nd 0.5 (2001) (2001)
H13 | up g/L 2 8 nd 1.5 nd 0.5 (2002) (2002)
H14 1 p g/L 0 4 nd nd nd 0.5 (2002) (2002)
H7-9] p g/L 1 29 nd 27 nd 7.7 (1998)

H10 | w o/L 8 10 nd 10.6 | 1.3 0.5 (1999) (1999)
H11]| up g/L 0 10 nd nd nd 0.5 (2000) (2000)
H12 | w a/L 2 8 nd 3.4 nd 0.5 (2001) (2001)
H13 | w a/L 3 8 nd 1.0 nd 0.5 (2002) (2002)
H14 ) p g/L 0 4 nd nd nd 0.5 (2002) (2002)
H7-9] u a/L 2 17 nd 9.5 nd 7.7 (1998)

H10| w a/L 7 9 nd 9.0 0.9 0.5 (1999) (1999)
H11| w o/L 0 12 nd nd nd 0.5 (2000) (2000)
H12 | up g/L 0 11 nd nd nd 0.5 (2001) (2001)
H13 | up g/L 2 11 nd 1.1 nd 0.5 (2002) (2002)
H14 | y o/L 0 6 nd nd nd 0.5 (2002) (2002)
H10| p g/L 6 10 nd 11.9 ] 1.0 0.5 (1999) (1999)
H11| up g/L 0 9 nd nd nd 0.5 (2000) (2000)
H12 | v o/L 0 8 nd nd nd 0.5 (2001) (2001)
H13 | u a/L 2 8 nd 1.2 nd 0.5 (2002) (2002)
H14 ] y o/L 0 4 nd nd nd 0.5 (2002) (2002)
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5281

0 U o/kg T 7 na 26 pis (1000)
H10 Ju a/kg 0 2 nd nd 25 (1999
H10 Ju a/kg 0 2 nd nd 25 (1999)
H11 Ju g/kg 0 4 nd nd -

H12 Ju a/kg 3 9 nd 4 -
H10 Ju a/ka 4 nd nd 25 (1999
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 |y g/kg 1 2 nd 43 25 (1999
H10 Ju a/kg 0 2 nd nd 25 (1999)
H10 Ju a/kg 1 2 nd 39 25 (1999)
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 Ju a/ka 0 2 nd nd 25 (1999
H10 Ju a/ka 0 2 nd nd 25 (1999
H10 Ju g/kg 2 4 nd 55 25 (1999)
HI1 Jp g/kg-wet 2 6 nd 28 25 (2000)
H12 Ju a/kg-wet 7 10 nd 410 25 (2001)
H13 Ju a/kg-dry] 10 10 27 130 25 (2002
H10 |u g9/kg 0 4 nd nd 25 (1999
H10 fu aska 0 6 nd n 25 (1999
u a/kg 1 2 nd 340 - (1999)
H11 Ju g/kg 1 3 nd 310 25 (2000)
H12 |y g/kg-wet 0 3 nd nd 25 (2001)
H13 Ju g/kg-wet 2 3 nd 69 25 (2002)
H10 Ju a/kg 0 2 nd nd 25 (1999
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 Ju a/ka 2 2 2 3 25 (1999
H10 Ju a/kg 0 2 nd nd 25 (1999)
H10 |y g/kg 1 2 nd 110 25 (1999)
U g/kg 1 ——=* nd 100 100 (2002)
H10 Ju a/kg 0 2 nd nd 25 (1999
H u a/kag 2 nd nd 25 (1999
H10 Ju g/kg 0 2 nd nd 25 (1999)
H11 Ju a/kg-wet 0 3 nd nd -
H10 Ju a/kg 2 4 nd 74 25 (1999)
H11 |y g/kg 4 4 26 220 25
H10 Ju g/kg 1 1 38 38 25 (1999
H10 Ju a/ka 1 2 nd 89 25 (1999
H10 Ju a/ka 1 3 nd 35 25 (1999
H10 Ju g/kg 2 3 nd 93 25 (199
H10 Ju a/kg 1 5 nd 39 25 (1999)
H10 Ju a/kg 0 2 nd nd 25 (1999)
H10 Ju g/kg 1 2 nd 27 25 (1999)
H10 Ju g/kg 4 nd 39 25 (1999)
H10 Ju a/ka 2 nd 150 25 (1999
H10 Ju a/ka 4 nd 38 25 (1999
H10 Ju g/kg 2 nd 61 25 (199
H10 Ju a/kg 1 2 nd 25 25 (1999)
H10 Ju a/kg 1 2 nd 29 25 (1999
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 Ju a/ka 0 6 nd n 25 (1999
H10 Ju a/kg 1 2 nd 190 25 (1999)
H10 Ju g/kg 1 2 nd 36 25 (199
H10 Ju a/kg 0 2 nd nd 25 (1999)
H10 Ju a/kg 0 2 nd nd 25 (1999
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 Ju g/kg 1 2 nd 51 25 (1999)
H10 Ju a/kg 2 2 46 51 25 (1999
H10 Ju g/kg 0 1 nd nd 25 (1999)
H12 Ju g/kg 0 2 nd nd —
H10 |u g/kg 0 2 nd nd 25 (1999)
H11 Ju g/kg 0 1 nd nd 25 (2000)
H12 |p g/kg-wet 0 1 nd nd 25 (2001)
H13 |u g/kg-wet 1 2 nd 350 25 (2002)
H10 Ju a/kg 0 ———* nd 100 100 (2002)
H10 |p g/kg 0 1 nd nd 25 (1999)
H10 Ju g/kg 0 1 nd nd 25 (1999)
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5281

H10 Ju g/kg 0 1 nd nd 25 (1999)
H10 Ju a/kg 1 1 59 59 25 (1999)
H11 |y g/kg 0 30 nd nd 0.1 (2001)
H12 Ju g/kg 0 30 nd nd 0.1 (2001)
H10 |y a/kg 0 1 nd nd 25 (1999
H11 |p g/kg 0 1 nd nd 25 (2000)
H12 Ju g/kg-wet 0 1 nd nd 25 (2001)
H11l |u g/kg-wet 0 1 nd nd ———
H10 Ju g/kg 0 2 nd nd 25 (1999)
H12 Ju g/kg 1 2 nd 60 25
H10 |u g/kg 0 1 nd nd 25 (1999)
H10 Ju g/kg 0 1 nd nd 25 (1999)
H10 Ju g/kg 0 2 nd nd 25 (1999)
H10 |u g/kg 0 1 nd nd 25 (1999)
H10 Ju g/kg 0 1 nd nd 25 (1999)
H10 |p g/kg 0 1 nd nd 25 (1999)
H10 |u g/kg 0 1 nd nd 25 (1999)
H12 Ju g/kg 3 5 nd 120 25 (2001
H13 |y g/kg 2 6 nd 180 25 (2002)
H10 Ju g/kg 0 2 nd nd 25 (1999
H10 |y a/kg 0 1 nd nd 25 (1999
H10 Ju g/kg 0 1 nd nd 25 (1999)
H10 Ju a/kg 1 1 180 180 25 (1999)
H11l |u g/kg 0 30 nd nd 0.1 (2001)
H12 Ju g/kg 0 30 nd nd 0.1 (2001
H12 |p g/kg 2 4 nd 47 25 (2001)
H13 Ju g/kg 4 5 nd 210 25 (2002)
5.2.82
H10 |u g/kg-wet| 88 145 nd 260 25 (1999)
u g/kg-wet| 3 31 nd 3290 | 100-400 (1999)
M g/kg-wet 2 30 nd 390 200-500 (1999)
p g/kg-wet]| 10 15 nd 363000 | 40-640 (1999)
H12 |u g/kg-wet 0 10 nd nd 25-27* (2001)
U g/kg-wet| 20 30 nd 410 4.2-46* (2001)
Y g/kg-wet 4 5 nd 100 7 (2001)
u g/kg-wet 19 20 nd 310 2.3* (2001)
u g/kg-wet] 13 24 nd 270 4.4-51* (2001)
H13 |p g/kg-wet 1 26 nd 12 2.1-6.8* (2002)
Y g/kg-wet 8 13 nd 2200 | 0.3-0.9* (2002)
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6.1 DEHP

DEHP 651 46
5,400t 93% 5,010t
1,180t
1,573t 6,582t 24%
DEHP 354 28
0.6% 49 0.2%
6.1-1 6.1-2
6.2
DEHP 76%
392t
0.1%
1,180t

0%

6.2-1 DEHP
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6.3

65%

DEHP
1 10
10
4
(kg)
600,000 A
500,000
400,000
300,000
200,000
100,000
0
P 535 386 838 383 103 152 38 197 522 67 4,060
230 307 359 344 133 215 57 219 279 77 4739
166,269 | 95769 | 145504 | 119,444 | 33724 | 34312 | 11,147 | 53220 | 59,392 | 16530 | 430,586
—— 0 0 0 0 0 0 0 0 0 0 0
0 28 0 0 1 0 0 0 0 0 13
— 8 8 0 0 0 26 0 0 3 1 744
19913 | 56,302 233 6103 | 45651 | 40458 | 61440 | 14915 | 1886 | 34,246 | 110381
—o— 11.9 9.7 93 80 51 48 46 44 39 3.2 350
—A— 12 22 31 39 44 49 53 58 62 65 100
6.3-1 DEHP
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6.4 DEHP
56 23
28
82% 5.5%
5% 9 98.2%

1,400,000 100
90
1,200,000
80
1,000,000 20
60
800,000
50
600,000
40
400,000 30
20
200,000
10
0 0
— 40 0 0 0 2 0 0 0 0 0
[ 58 0 687 0 18 0 0 0 0 27
— 253,408 1,864 17,683 44,932 13,273 16,265 12,910 10,507 9,100 11,586
[ ] 1,022,460 83,306 43,910 1,366 5,168 41 825 777 614 7,430
— 0 0 0 0 0 0 0 0 0 0
—— 819 55 4.0 3.0 12 1.0 0.9 0.7 0.6 1.2
—— 819 873 91.3 94.3 955 96.5 97.4 98.2 98.8 100.0

6.4-1 DEHP
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6.5

28 46
DEHP

PRTR
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7.1
DEHP

7.2
721

DEHP

DEHP
DEHP

DEHP

2000 6

120

7.2.2

DEHP
DINP

DEHP

DEHP

DEHP

-

DEHP

303ng/g

DEHP

2001a
13

DEHP

DEHP

322y g 4,306p g
694 g 1771p g
27U 2,549

8,990ng/g

2001b

DEHP
Mouthing

- 7-1-

1,768u g
40.0u g
519u g

ppm

DEHP
DEHP

,2000a

DEHP



(TDI)

1)
2-
2
)
3
7.23
FDA
2001
1)
DEHP
2) DEHP
PVC
2001a
2-
2001b
13
(20024)
(2002b
(2002¢)
10 17

2002b
2002 7
FDA
DEHP
2002c
PvC

2002

(2-

DEHP

2002 10 17

DEHP

42 128132 (2001)

828 2001

-7-2-

2003 8 1
(2
(DEHP)
DEHP
DEHP
14 8 2
(DEHP) 14





