
APPENDIX 1

TABLES ON OCCURRENCE (PCDDs)



Table 1. Concentrations of PCDDs in air

Reference Origin; sample Coll. Samp. PCDD concentration (pg/rn')
description (and no.) period ~ -

Anal. TCDD PeCDD HxCDD HpCDD OCDD I-TEQrneth.
PCDD/PCDF2378 12378 123478 123678 123789 1234678

Australa

Taucher et al. Sydney; ambient air (8) 10/90 G/P/X No information 0.016-0,062(1992) BSI

Austria

Moche & Mostly urban 92/93 QÆ No informationThaner Arbient, wInter (41) BN
0.050-0.222 ~(1996a) Arbient, surner (43)
0,022-0,041 ""

""tIMoche & Graz; ambient ai, (20) 93/94 G/P No information 0,07-0.42 ZThaner winter BN
tiLinz; ambient ai, 94/95

-c 0.01-0.180 -(1996b) (15)

;xwinter

..Chrstran Brixlegg; - 280 rn (1) 2/88 G/P 0.1 0.4 ND ND ND 2.1 2.7 2,3"et al. (1989b) frorn Cu reclama- (1) 5/88 CSI 0.07 0.4 ND 0.2 ND 1.2 2.1 1.9"tion plant (1) 6/88 0.03 0.2 0.04 0.08 0,05 0.4 0.5 1.2"(1) 7/88 ND 0,2 ND ND ND 0,5 1.0 1.5"BeJgium

Wevers et al. Antwerp 91 QÆ
(1992) Tunnel ai (1) BSN 0.017 0.0126 0,0025 0,0042 0.0030 0,0047 0,0022(3) No information 0.080

(0,030-0.116)Arbient ai (4) No information 0.D5
(0,021-0,055)Wevers et al. Near ernssion (20) 92 G/P No information 0,165(1993) sources BSN
(0.018-0,379)
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Table 1 (contd)

Reference Origin; sample Coll. Samp, PCDD concentration (pglm')
description (and no,) period meth,

AnaL. TCDD PeCDD HxCDD HpCDD OCDD I- TEQ
meth. PCDDIPCDF

2378 12378 123478 123678 123789 1234678

Wallenhorst Baden- Würtemberg; 92 QL
et aL. (1995) ambient ai BSI

Rural No information 0.021 -
(0.008-0.054) ~

Rural with No information 0.ü8 ¡i
special exposure (0.005-0.049)

r:
Suburban No information 0.056 ~

(0.009-0.098) 0
ZUrban No information 0.083 0

(0.021 -0.2 1 7) el
Multitype No information 0.062

~(0.014-0.130) ""
Hiester et al. Ambient ai; 93-94 QL :i

en
(1995) Essen, mostly CSI No information 0.076 ~residential 0

Duisburg, industral No information 0.124 t'
Dortund, No information 0,120 C
downtown ~
Cologne, mostly No information 0.040 tr
residentia1 0\\0

Hippelein et al. Augsburg; ambient QL
(1996) ai (means) BSI

March-April (6) 92 .. 0.0035 0.0086 .. 0.013 0.021 0.021 0.270 0,720 0.040
April-May (6) 92 .. 0.0017 0,0039 .. 0.0049 .. 0,0081 .. 0,0074 0,087 0.280 0,019
June-July (6) 92 .. 0.0012 0.0024 .. 0.0043 .. 0.0058 .. 0.0046 0.089 0.320 0.014
July-September (6) 92 .. 0.0014 .. 0.0022 .. 0.0061 .. 0.0078 .. 0.0062 0.120 0.430 0.015
Sept.-October (6) 92 .. 0.0030 .. 0.0076 .. 0.015 ..0.021 0.021 0,310 0,750 0.042
Oct.-November (6) 92 0.0037 0.012 ..0.019 0.030 0.030 0.510 1.00 0.060
Nov.-Januar (6) 92-93 0.0069 0,027 0,034 0.063 0.063 0,830 2.000 0,120
Jan.-Februar (6) 93 .. 0.0036 0.ü8 0.027 0.045 0.044 0.530 1.00 0.087
Mean of mean (48) 92-93 0,0031 0.ü0 0.ü5 0.030 0,024 0.340 0,870 0.049

kajo
Pencil



Table 1 (contd)

Reference Ongin; samp1e

descnption (and no,)
PCDD concentration (pglm')Coll.

penod
Samp,
meth.
Anal.
meth.

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDDIPCDF

2378 12378 123478 123678 123789 1234678

RabI et al.
(1996)

Päpke et al.

(1994a)

Menze1 et al.

(1996)

Bavana; ambient ai QL
BSI

1.3 kmEofMW (1) 96 No information 0,034
2.0 km NE of MW (2) 95-96 No information 0.055-Q,064
3.3 km NN of (2) 95-96 No information 0.034-0.062
MW

W orkp1ace ai 93 ~ ~
Plant 1 (4) BSI No information 0.70-3,79 "'
Plant 2 (3) No information 0,06-.18 "'tI
Plant 3 (5) No information 0,06-,60

ŠPlant 1 (3) QL No information 0.15-1.90 ..Plant 2 (5) BSI No information 0.08-Q.15 ~
Plant 3 (5) No information 0.07-Q.54 ..

W orkp1ace ai; 95 GlPlPs
We1ding, MWI1 (1) N Tota2,3,7,8-isomers,541 56
boiler pipes
We1ding, MWI2 (2) Total 2,3,7,8-isomers, 204-1058 11-4
waste chute
Millng, MW1 (1) Total 2,3,7,8-isomers, 975 87
boiler pipes
Fittng, MW1 (2) Total 2,3,7,8-isomers, 20 038-21 678 1830-2430
waste chute
Fittng, MW2 (2) Total 2,3,7,8-isomers, 794-2680 30-140
waste chute

Ai burng, MWI2 (2) Total2,3,7,8-isomers, 354-6911 20-80
waste chute

Cutting/we1ding, (1) Total 2,3,7,8-isomers, 61 2
wood chip drer

.t
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Table 1 (contd)

Reference Orgin; sample Coll. Samp. PCDD concentration (pg/m3)
description (and no.) period meth.

Anal. TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
meth. PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Menzel et al. Open-ai burnng, (2) Tota12,3,7,8-isomers, 20-39 358-459
(1996) (contd) power plant demoL. -

~Open-ai burnng, (2) Total2,3,7,8-isomers, 227-1266 98-858 iOmeta rec1amation 1 n
Open-ai burng, (2) TotaI2,3,7,8-isomers,95-3oo 348-1183 ~metal reclamation 2 0

ZJapan 0
Sugita et al. Urban area 92 Ql ci
(1993) Ambient ai, (2) BSI 0,007 0.087 0.180 0,274 0.191 2.375 4.624 0.469-1.427' ~mean summer 'i

Ambient ai, (2) 0.040 0,193 0.376 0.683 0.555 4,213 10.358 0.294-2.990' =
C/mean winter ..

Kurokawa et aL. Site A -:94 GIP 0
t"(1994) Ambient ai, BSO No inormation Summer 0.025 c:parc1e phase Winter 0.291 ~Ambient ai, No information Summer 0,035 tr

vapour phase Winter 0,012 0\
Site B \0

Ambient ai, No information Summer 0.184
parc1e phase

Win ter 0.310
Ambient ai, No information Summer 00407
vapour phase Winter 0.046

Site C
Ambient ai, No information Summer 0.273
parc1e phase Winter 0,614
Ambient ai, No information Summer 0.218
vapour phase Winter 0.072



Table 1 (contd)

Reference Origin; sample ColL. Samp. PCDD concentration (pg/m')
description (and no.) period meth.

Anal. TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
meth. PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Norway

Oehme et al. Tunnel ai; 89 QÆ
(1991) Northbound CSI

Intlet, weekday (1) 0,02 0.021 0,028 0.049 0.041 0,29 1.5 0,097'
Outlet, weekday (1) 0.04 0.20 0,084 0,34 0,29 1. 1.6 0,98'
Inlet, weekend (1) -: 0,01 O.o8 O.o 8 0,091 0.029 0.36 2.3 0,089'
Outlet, weekend (1) 0.03 0.054 0.050 0.12 0.09 0,52 2,8 0,55" ?

Southbound 'i'iInet, weekday (1) 0.01 0.042 0.013 0.066 0,037 0.32 1.9 0,131' tr
Outlet, weekday (1) 0,02 0,015 0.022 0.092 0,028 0,38 2.2 0,230' Z
Inlet, weekend (1) -: 0.01 0.021 0.086 0.063 0,024 0,18 1. 0,101' Ü..
Outlet, weekend (1) 0,01 0,031 - 0.048 0,028 0.24 1. 0.134' ~

Central Oslo; No information 0,040' ..
ambient ai

Schlabach et al. Spitbergen, arctic; (1) 5195 QÆ 0.0002 0,0005 0.0009 0,0013 0.0002 - - 0,0023
(1996) ambient ai (1) 8/95 BSI 0.0001 0.0002 0.0001 0.0003 0,0002 0.0016 0.0044 0.0011

Poland

Orochowalski Cracow centre; 3/95 O/C
et al. (1995) market square (1) CS! 0.15 0.18 0,21 0.2 0.16 2,7 10.4 0.95

Mateczny crossroad (1) 1 1.5 2,15 3 1.05 55 280 11.95

Russian Federation

Krg10v et al. on fire; residential 96 BSO
(1996) area

100 m downwind (1) 0.56 0.85 0.32 1.84 0,52 7,77 62.45 1.72
100 ID upwind (1) 0.17 0.12 0.09 0.12 0.08 4,26 39.3 0,5

+"
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Table 1 (contd)

Reference Origin; sample Coll, Samp, PCDD concentration (pglm3)
description (and no.) period meth.

Anal, TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
meth. PCDDfPCDF

2378 12378 123478 123678 123789 1234678

Sweden

Rappe et al. RörvIk; ambient air Q
(1989a) BS!

Wind WSW (1) 9/85 -: 0,001 0.003 -:0.001 -: 0,001 -: 0,001 0.057d 0,050
(1) 1/86 -: 0.001 0.005 -: 0.001 0.004 0.005 0.140d 0.064WindW,N &E (1) 1/86 0.002 0.009 0,002 0,005 0,006 O,21Od 0.160Wind E&N (1) 1/86 0.005 0.Q5 0.007 0.014 0.032 1.00d 0.540

Wind SE (1) 2/86 -:0.001 0.004 -: 0.001 0.002 0.004 O.l1Od - ~Wind NE (1) 2/86 -:0.001 0.007 0.003 0.005 0.006 0.270d 0,160 'iGóthenburg;
egambient ai
ZWindW,N &E (1) 1/86 0.003 0.017 0.003 0,011 0.006 0.380d 0.290 t:

2,900d
..WindE&N (1) 1/86 0.009 0.066 0.019 0.046 0.092 1. 900 ~Wind SE (1) 2/86 -:0.001 0.006 0.002 0.004 0.007 0.230d 1.040 ..

Antonsson Workplace ai 88 G/X
et al. (1989) (steelmlls); close to BSI No information 0,80-6.4'fuace

Overhead crane No information 1.8-14'
Crane cabin No information 2.8-5.6'

United Kigdom

C1ayton et al. Ambient ai IS
(1993) Cardiff (42) 1/91- B Mean (range) total2,3,7,8-isomers, 2.3 (ND-66) 0.100

9/92
(ND-0.86)Manchester (43) 3/91- Mean (range) total2,3,7,8-isomers, 2.1 (ND-46) 0,102

9/92
(0,001-1.81)London (43) 1/91- Mean (range) total 2,3,7,8-isomers, 2.2 (ND-17) 0,06

11/92
(ND-O,65)Stevenage (43) 1/91- Mean (range) total 2,3,7,8-isomers, 1.7 (ND-9) 0.039

4/92
(ND-O.80)

+:w
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Table 1 (contd)

Reference Origin; sample Coll, Samp, PCDD concentration (pg/m')
description (and no.) period meth.

AnaL. TCDD PeCDD HxCDD HpCDD OCDD r-TEQ
meth. PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Dyke & Ambient ai 11/94 GP -
~Coleman Before bonfire (1) csr No information 0.12-0.15 ~( 1995) Durg bonfire (1) No information 0.62-0.65 n

After bonfire (1) No information 0.14-0.17 ~
United States 0

Z
Eitzer & Hites Bloomington; (55) 85-87 G/P No further isomers reported 0,89 0

c:(1989) ambient, municipal CSN ~Trout Lake; (2) No further isomers reported 0.16 ~
ambient, rual 'i

~Smith et al. Niagara Falls; QL C/
(1989) ambient ai csr ~

Downwind from (1) 11/86 ND ND 0.05 0.06 0.11 0,55 1.59 0
l'industr (1) 11/86 ND 0.49 0,64 1.06 ND 5.43 8.88 c:(1) 1/86 ND ND 0.04 0,05 0,07 ND 1.83 ~Upwind from (1) 11/86 ND ND ND ND ND 0.34 1.40 tTindustr (1) 1/87 ND ND ND 0,03 0,03 0.37 1.6 0\

(1) 2/87 ND ND ND ND ND 0.51 5.79 \0

Edgerton et al. Akon; 2 km from 87 G/P -:0.20 -: 0.27 0.035 0.052 0.050 0,52 1.00
(1989) MW BSN -: 0.16 -: 0.11 0.055 0,053 0,026 0.53 1.20

-: 0,01 -:0.03 0.032 0,053 0.017 0.57 1.20
Columbus;
3/4 km from RDF -:0.82 -: 0.06 -:0.028 -:0.028 -: 0.028 0.26 0,51
1/4 km from SSI -:0.24 -:0,05 -: 0.039 0.08 0.064 0.52 1.0
Highway -: 0.15 -:0.08 -: 0,032 -:0.032 -:0,032 0,32 0,96
Wa1do; Background -:0.06 -: 0.03 0.031 0.025 0.025 0.24 0.50

kajo
Pencil

kajo
Pencil



Table 1 (contd)

Reference Origin; sample ColL. Samp. PCDD concentration (pgJm')
description (and no.) period meth.

AnaL. TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
meth. PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Hah et aL. W orkplace ai; 1/88 G/P/X
(1989) bottom ash N ND ND ND ND ND 0.431 2,141

conveyor
Feed table floor ND ND ND ND 0.039 1.012 9.494 ;i

Tiernan et al. Dayton, OH; 88 N ND 0.57 0.63 1.9 0.91 6.02 8.26 'i'i
(1989) ambient ai, near tr

MW ZÜ
Kominsky & Boston 9/86 G/Si ..

~Kwoka (1989) Offce building (12) CN 0: 0.3-- 1.4 0: 0.2-- 1. 0: 0.25-- 0.95 0: 0.66-2,0 3.2-7.6 ..
Ambient ai (4) 0: 0.4- 0.6 0: 0.5-- 1.6 0: 0.27-- 0.51 0: 1.2-1.6 3,5-5.6

Harless et al. Green Bay, WI; (4) 89 QL 0: O.o -- 0,04 0( 0.02-- 0.08 0: 0.01-0,01 0.01-0,03 0( 0,01-0.02 0.1-0.2 0.3-0.4
(1990) ambient ai BSI

Hunt & Maisel Bridgeport, CT; (29) 87-88 G/P 0.012 0,024 0,030 0.043 0.075 0.477 2,10
(1990) ambient ai BSI

Maisel (1990) Bridgeport MW; (22) 87-88 G/P 0: O.OO 0,021 0.030 0.046 0,080 0.47
ambient preopera- BSI
tional

Maisel & Hunt Los Angeles, CA; (1) W/87 QL 0: O.oO 0( 0.039 0:0.076 0( 0.083 0:0.086 0.25 1.9
(1990) ambient ai BSI

l:w-.



.¡w
00

Table 1 (contd)

Reference Origin; sample ColL. Samp. PCDD concentration (pglm')
description (and no.) period meth.

AnaI. TCDD PeCDD HxCDD HpCDD OCDD r-TEQ
meth. PCDD/PCDF

2378 12378 123478 123678 123789 1234678 -
Hunt & Maisel S. Californa; QL ~::(1992) Session r (6) 12/87 BSr oeO.020 oe 0.136 oe 0.196 oe 0.410 oeO,392 2.02 2.46 n

Session II (2) 12/87 oeO.006 oeO.014 oe 0.010 oeO.OO8 oe 0.010 0.230 1.5 ~Session II (5) 7/88 oeO.026 oeO,060 oeO.086 oeO.082 oeO.104 oe 1.796 3.18 0Session IV (6) 7/88 oe 0.034 oeO.056 oeO.082 oeO.076 oe 0.150 oe 3,52 5.26 Z
Session V (7) 9/88 oeO.024 oeO.026 ..0.032 oe 0.050 ..0.028 0.377 1.3 0
Session VI (1) 11/88 oe 0,012 oeO.022 oeO.036 .. 0.054 oeO.050 0.227 0.437 0
Session VII (6) 3/89 oeO.024 oe 0,186 oeO,026 oeO,026 oe 0.030 0.248 2.05 ~Mean, aIl sessions (33) oeO.024 .. 0.088 .. 0.076 oe 0,118 .. 0,128 oe 2,02 oe5.60 'i

::Schecter & Binghamton; N cz
Charles (1991) transformer incident 81-82 No information 352' ..

site 89-90 No information 74' 0
Upper floors 81-82 No information 202' l'

C89-90 No information 2.9' ~
Lorber et al. Columbus, OH; N tr

0\(l996a) runnng MWI (6) 3/94 No information 0.067 1.
(6) 4/94 No information 0.118

Shut down MW (7) 6/95 No information 0,049
Columbus high;
runnng MWI (2) 94 No information 0.26
Shut down MW (2) 95 No information 0.09
Columbus low;
runnng MWI (2) 94 No information 0.03
Shut down MW NG 95 No information 0.02



Table 1 (contd)

Reference Origin; sample ColL. Samp.
description (and no.) period meth.

AnaL.

meth.

Riggs et al. Edgemont, OH; (6) 9/95 G/P
(1996) 2.4 km N of MW CSO

Kettering; (6)
1.6 km N of MWI
Site 8; 0.5 km (6)
SW of MW
Miam Vila; (6)
1.4 km SW ofMWI
Background; (1)
15 km N of Dayton 

PCDD concentration (pg/mJ)

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF2378 12378 123478 123678 123789 1234678

No information 0,206

No information 0.057
;i

No information 0,045 :g
tI

No information 0.016 Z0-
No information 0.006. ~..

Ana1ytical methods: AIl analyses use high-reso1ution gas chromatography; B, high-reso1ution mass spectrometr; C. 10w-reso1ution mass spectrometr; 1, isomer-specific; 0, others; N, no information;
S, sophisticated c1ean-up; R, reduced c1ean-up; W, WHO-accepted laboratory
Samp1ing methods: G, glass fibre fiter; P, polyurethane foam; X, XA; C, carbon; Si, silica; Ps, personal sampling
ND, not detected; HW, hospital waste incinerator; MWI, municipal waste incinerator; SSI, sewage sludge incinerator; RDF, refuse-derived fuel incinerator; W, winter
Data presented are means. Figures in parentheses are ranges. Levels of congeners not detected at known detection lirnts (for examples, 0.02 pg/mJ) are presented as 00 0,02
' German TEQ
b Inc1uding PCBs contrbution

, Nordic TEQ
d Contains non-toxic isomers

, Eadon- TEQ

.t
VJ
\0
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Table 2. Concentrations of PCDDs in water

Reference Origin; sample
description (and no.)

Coll.
period

AnaL.
meth.

PCDD concentration (pg!; ppt)

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Canada -
Jobb et al. Ontaro; ~
(1990) Amerstburg; 5 85-86 AB/CS - - - - - - 20-115 ~

drnkg water,
(1

raw ~
Cayuga; drinkng 1 87 - - - - - - 42 0

Z
water; raw 0
Lambton Area; 2 86 - - - - - - 13-38 0
drnkg water, ~
raw ~'i
Mitchell's Bay; 4 85-86 - - - - - - 24-140 ::
drng water, C/

raw ~
South Peel Area; 1 83 - - - - - - 30 0

l'
drg water, C
raw ~
St. Catharnes; 3 83-86 - - - - - - 39-90 t'
drinkng water, 0\\0
raw
Stoney Point; 4 85-86 - - - - - - 24-120
drnkng water,
raw
Wallaceburg; 2 85-86 - - - - - - 12-175
drng water,
raw
Wallaceburg; 1 86 - - - - - - 19

driking water,

treated



Table 2 (contd)

Reference Ongin; samp1e Coll. Anal, PCDD concentration (pg/L; ppt)
description (and no.) period meth.

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Canada (contd)

Jobb et al, Walpole Island; 2 86 AB/CS - - - - - 28-41(1990) (contd) drnkng water,
treated
Walpole Island; 2 86 - - - - - 9-35drinking water,

raw

~Welland river; 1 86 - - - - - - 25 "0drnkng water,
"0trraw

ZWindsor; drking 8 85-86 - - - - - - 22-63 tiwater, raw -~Windsor; drnkng 1 86 - - - - - - 46 ..water, treated

Germany

Götz River Elbe; ABSIW
et al.(1994) Bunthaus d 8/90 0.220 0.409 0,732 1.20 1.936 15,065 64.6 3.15and PB

B1anenese d 8/90 0.090 0.107 0.322 0.351 0.814 3,209 12.8 1.21and PB

Japan

Hashimoto Matsuyama 8/90 ACIS
et aL. (1995a) Coastal la ND ND ND ND ND ND NDseawater, d

Coasta sea- 1b ND ND ND ND ND 0.068 2,5water, PB

t..









Table 2 (contd)

PCDD concentration (pgI; ppt)Reference Origin; sample
description (and no.)

Coll.
period

Anal.
meth.

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

United States (contd)

Meyer et al.
(1989) (contd)

Blan; Distilled
water, soluble
Distiled water;

PB
Lockport;
Finished water, S

Finished water,

PB
Lockport;
Finished water, S

Finished water,

PB
190ther
locations;
Finished water, S

Finished water,

PB

9/86 .: 1. .: 3.9 .: 1.2 .: 1.4 6.5

.: 1.0 .: 3.9 .: 0,9 .: 0,8 2,3

~.: 3,8 .:4,9 .: 6.3 .: 12 .: 23 'i'i
tT.:4.0 .:4.8 .: 6.0 .: 9.4 .: 19 Z
V-.: 3.4 .: 3.9 .:4.7 .: 6,8 31 ;x-

.:2.6 .: 3,8 .: 4.4 .: 5.4 15

ND (0,4-2,6) ND (1.2- ND (0.4- ND (0.4- ND (0.9-
7.4) 3.6) 6,1) 15)

ND (0,3-2.0) ND (1.0- ND (0.5- ND (0.4- ND (0,9-
8,9) 4.1) 15.4) 69)

2/88

8/88

19 86-87

19

Analytical methods: A, high-resolution gas chromatography; B, high-resolution mass spectrometr; C, low-resolution mass spectrometr; l, isomer-specific; 0, others; N, no information; 5,
sophisticated cIean-up; R, reduced cIean-up; W, WHO-accepted laboratory
ND, not detected; w.i., water intake; NG, not given
Data presented are means. Figures ¡n parentheses are ranges. Levels of congeners not detected at known detection limits (for examples, 0.02 pg/m3) are presented as .: 0.02
S, soluble; PB, paricle bound; d, water dissolved; MWP, municipal water treatment plant

.t.t
Ui





Table 3 (contd)

Reference Origin; sample ColL. Anal. PCDD concentration (ng/kg; ppt)
description (and no,) period meth,

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Austria (contd)

Riss et aL. Brixlegg (Tyrol)
420'

(1990) 200m downwind NO 87 No isomer-specific information
400 m downwind NO 87 No isomer-specifie information 170'700 m downwind NO 87 No isomer-specific information 46'

Boos et al, Sa1zburg; ACSI
(1992) Meadow; urban 1 90/91 ND ND ND ND ND 7,3 19.4 2,3 ~emission

'ïPark; urban emission 1 90/91 ND ND ND ND ND 10.5 65,0 1.8 ~Traffc island; heavy 1 90/91 ND 4,6 3,2 5,6 1.6 64.3 305 8,3 Ztraffe
VMeadow; urban 1 90/91 ND ND 1.5 3,3 3,0 57,7 892 5,2 '"

emission 1 90/91 ND ND ND 1. ND 45,5 328 1.8 ~
90/91 ND 1. ND 2.4 ND 38,9 270 3,9

-
90/91 ND ND 2.0 3,9 4,6 121.8 1022 4,5Park; urban emission 1 90/91 ND ND ND ND ND 10,6 40,8 2,2Meadow; cable proc, 1 90/91 ND ND ND ND ND 17.2 48,5 4,0plant
90/91 ND ND 0,8 1.8 1.6 13,8 29.4 6,9
90/91 ND ND ND 1.8 1.6 16,2 57.2 3,5Meadow; diffuse 1 90/91 ND ND 1. 1. ND 10,8 19.2 3.0emission 1 90/91 ND ND ND ND ND 3,7 10.1 0,8

Diffuse emission, 1 90/91 ND ND ND ND ND 3,9 13.2 0,6highway 100m
Diffuse emission, 1 90/91 ND ND ND ND ND 3,5 7,5 0,9highway 200m
Steel foundry 1 90/91 ND ND ND ND ND 6,3 17.9 1.0Steel foundry 1 90/91 ND ND 0.4 0.9 1. 5,9 17,7 1.8Industr 1 90/91 ND 1.9 ND 2,3 2.5 13,6 28,7 3,7

t--
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Table 3 (contd)

Reference Origin; sample ColL. Anal. PCDD concentration (nglkg; ppt)
description (and no.) period meth,

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Gennany (contd)

Deister & Sehwabaeh N
Pommer (1991) 7S0 m from MSWI S .. 91 No isomer-speeifie information 0,2-4,3'

7S0 m from MSWI 2 .. 91 No isomer-speeifie information 3,7-14.5
S50 m from MSWI 5 .. 91 No isomer-speeifie information 0,2-4, l
3S0 m from MSWI 5 .. 91 No isomer-specifie information 0,6-.4'
350 m from MSWI 1 .. 91 No isomer-specifie information 20,7'

Unger & Prnz BS road, 43 000'; .. 91 NNSN No isomer-speeifie information 23,0
(1991) 0.1 m from road

~B3 road, IS 000'; .. 91 No isomer-specifie information 2.6 "'1.0 m from road "'BS road. 43 000'; .. 91 No isomer-specifie information 9,7 t:
1.0 m from road Z
B31 road, 50 000', .. 91 No isomer-specifie information 44,8 V-1.0 m from road ~BS road. 43 000'; .. 91 No isomer-specifie information 20,0 ..
2.5 m from road
BS road, 43 000'; .. 91 No isomer-speeifie information 2,6
5,0 m from road
B3 road, IS 000', .. 91 No isomer-specifie information 0,6
10 m from road
BS road, 43 000'; .. 91 No isomer-specifie information 1.0
10 m from road
B31 road. 50 OOOT', .. 91 No isomer-speeifie information 2,5
10 m from road
B5 road, 43 000'; .. 91 No isomer-specifie information 0.4
25 m from road
B5 road, 43 000'; .. 91 No isomer-specifie information 0.4
50 m from road

Theisen et aL. Kieselrot, Cu slag 92 ABSI 1800 8000 3800 4200 3900 78 300 530000 64 500
(1993) Near Kieselrot, sports 92 4 26 8 14 Il 439 3450 154

ground; garden soil
Corresponding 92 .. 0,5 1.4 0,7 2 2 26,8 170 3,8
standard soil

.t
VI..
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Table 3 (contd)

Reference Orgin; sample ColL. Anal, PCDD concentration (nglg; ppt)
description (and no,) period rneth,

TCDD PeCDD HxCDD HpCDD OCDD l-TEQ
PCDDIPCDF

2378 12378 123478 123678 123789 1234678

..Gennany (contd) ?
McLachlan & Bavara; ACS¡ :;nField 1; no sludg¿ 1 89 0,04 0,14 0.12 0,28 0,21 3.3 9.4 0,84' ~Reissinger Field 2; sludge for 1 89 0,05 0.47 0,76 5,0 2,7 44 100 3,7'
(1990) lOý 0

Field 3; sludge for 1 89 0,16 1. 2,1 17,0 8,2 130 250 9.4' Z
30ý 0

ciMeadow; Sludge for 1 89 0.24 1.9 3,9 25 13 200 360 15" :;30 yb ?Sewage sludge 1 89 1. 4,9 4,9 31 20 910 440O 42' '"
:iRotad et aL. Ploughland 14 .0 94 ACS¡ ND ND 1.2 (0,8-1.4) 1. (1.-1.8) 2.0 (1.6-2.4) 9,1 (4,1-21.9) 32 (7,4-88) 1. (0,3-3,7) v.

(1994) Grassland 7 .094 ND 0.4 (0,4-0.4) ND (ND) 1.9 (1.4-2,9) 1. (1.7-1.) 14,6 (7,1-35) 44 (26-87) 2,3 (0.4-,8) ~Deciduous forest 9 .0 94 1.4 (0,5-3,0) 8,3 (1.-29) 6.5 (1.5-20.9) 12.4 (3.1-49) 19.1 (3,6-82) 121 (23-399) 283 (60-759) 38 (5,9-102) 0Coniferous forest 11 .094 1. (ND,O) 5.1 (ND-8,9) 5.8 (2.1-14) 11. (3,7-29) 16,2 (5.3-54) 109 (36-272) 320 (100-692) 37 (11.-112) t"
c:Kujawa et aL. Brandenburg; Rural 49 .0 94 ACSN No isomer-specifie information 1-54 ~(1995) t:

Italy 0\1.
di Domenico Sea level 10 91 ACSI 0,025+ 0,045 0,068 0.1 1 0,23 2,2 15
et aL. (1993b) AIt. 800-1300 m 11 91 0,036+ 0,084 0,074 0,18 0.32 3,6 29

Caves 6 91 0,025+ 0,030+ 0,038+ 0.038+ 0,038+ 0,11 2,5

Japan

Nakamura et al. Agrcu1tural field 1 NO ABS¡ No isomer-specific information 271
(1994) Agrcultural field 1 NG No isomer-speeifie information 49.6

Urban field 1 NG No isomer-specific information 42.4



Table 3 (contd)

Reference Origin; sample ColL. Anal. PCDD concentration (nglkg; ppt)
description (and no,) period meth,

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDDIPCDF

2378 12378 123478 123678 123789 1234678

Jordan

Alawi et aL. Landfill,Amman ACSI
(1996a) Sample 1 1 95 ~ 10 343 536 733 567 3960 3250 1470'

Sample 2 1 95 ~ 10 87 85 132 98 1390 3510 323'
Sample 3 1 95 ~ 10 37 48 86 56 453 474 122'
Sample 4 1 95 ~ 10 36 31 50 34 210 202 192'
Sample 5 1 95 ~ 10 30 16 35 22 428 544 111'
Sample 6 1 95 ~ 10 ~ 10 ~ 10 ~ 10 ~ 10 66 154 8,2'

The Netherlands

van Wijnen Scrap car dealer 4 6/88 ACSI ND ND-ll0 ND12 30-80 24-88 290-820 790-3 600 60- 1 60
;:
'"et aL. (1992) Cable buming 3 6/88 NDl100 67-2000 0-2 100 91-6800 130-3400 550-25000 860-17 000 380-16000 '"Scrap metal dealer, 1 6/88 170 590 72 460 280 21000 89 000 1600 m

cable buming Z02 6/88 ND ND ND ND ND 950-14000 4600-5000 230-800 -Scrap car and open air 4 6/88 130-840 350-2 200 ND1200 360-3400 320-2 800 900-14000 1 100-10000 1 200-9 900 Xcable burnng
3 6/88 2100-3400 6 800-8 800 810014000 30 000- 20 000- iSO 000- 140 000 72 000-

33 000 28 000 200 000 370 000 98 000
3 6/88 190-240 100-930 610-1900 1 900- 800 1 3003 400 13 000-37 000 8500-730000 4100-12000

Russian Federation

Pervnina et aL. Bashkya; 3 NG ACSI 900-0 000 No further isomer-specific information
(1992) CWorophenol, 2,4-D

production site
Moscow region; TCP 2 NG 1 000- 800 No further isomer-specifie information
production site
Samara region; PCP 1 NG 18700 No furter isomer-specifie information
production site

Fedorov (1993) Chapaevsk N
Soil, near seet. 23 1 10/90 18700 Only total reported
Street dust 1 6/91 0.2 Only total reported 660 2000
Faiing area 1 6/91 Only total reported 34 120Farng area 1 7/92 - Only total reported 9600
Potato field 1 7/92 68 Only total reported 13 300

.t
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Table 3 (contd)

Reference Origin; sample ColL. Anal, PCDD concentration (ng/kg; ppt)
description (and no,) period meth,

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Spain (contd)

Jiménez et aL. Madrd, control; 1 93 ABSO 0,07 0,16 0.06 0.16 0,32 1.2 8,85 0,69(1996a) (contd) NE, 4500 m fr. CWI

Schuhmacher Taragona; ABSO
et al. (1996) 250 m fr. MSWI 6 -( 96 ND 0,10 0.05 0,09 0.17 2,12 234,1 0.48500 m fr. MSWI 6 -( 96 0,03 0,06 0.12 0,22 0,15 3,39 23,1 0,36750 m fr. MSWI 6 -( 96 0,01 0,11 0,18 0,26 0.35 6,67 54,8 0,841000 m fr. MSWI 6 -( 96 0.02 0,09 0,08 0,14 0,21 1.72 7,62 0,53 ;pNE fr. MSWI 8 -( 96 0,03 0,06 0,07 0,08 0,11 0,69 2,27 0,23 "'SE fr. MSWI 8 -( 96 0,04 0,08 0,23 0.45 0,23 8,11 60,0 0,63 "'

mSE fr. MSWI 8 -( 96 - 0,05 0,07 0,13 0,12 1.7 7,06 0,23 ZSweden U-
Rappe et aL. Plant B; soi! I 1 90 ABSI -( 10 -( 11 -( 2,8 -( 13 -( 2.4 33 16O 11 000'

~
(1991b) Plant B; soi! II 1 90 -( 7 -( Il -( 3.3 -( 6.9 870'

--( 2,2 69 400
Outside plant B 1 90 -( 0.1 -( 0,1 0,2 0,3 0,3 4,1 25 5,3'Grassfield; soi! II
Plant B; soi! iv 1 90 -( 0,1 -(0,1 -( 0,2 3,6 2 81 820 440'Plant B; soi! V 1 90 -( 0.4 -( 0.4 -( 0,8 -( 0.7 -( 0.8 1.5 30 96'Plant B; Ci, prod,; 1 90 -( 0,5 -( 0.5 -( 1.2 21 9,9 6,8 49 1400'soi! VI

Taiwan

Huang et aL. Electrc wire 1 89 ABSI 17 64 25 81 20 607 37
(1992) incinerator site 1 89 2 249 242 289 242 2162 5Mainly magnetic card 1 89 ND ND 1 - - 8 1

incinerator site 1 89 ND ND ND ND ND ND ND
89 8 4 - 2 2 9
89 ND ND ND ND ND 1

Soong & Ling PCP production plant 1 -( 96 ACSO 19 69 192 794 375 39530 433 900 215O(1996) site 1 -( 96 2646 28850 50 770 1 337 000 130600 23 670 000 206 900 000 1 357 000

.t
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Table 3 (contd)

Reference Origin; sample ColL. AnaL. PCDD concentration (ng!kg; ppt)
description (and no,) period meth,

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDDIPCDF

2378 12378 123478 123678 123789 1234678

United States (contd)

Viswanathan E. Missouri; 27 NG ACSO 46 x 10'_ No further isomer-specific information
et al, (1985) Denney's far 9,6 x 10'

Other sites 22 NG 2 200- No furter isomer-specific information

1 500 000

Nestrck el al. Dow, Midland; ACSI
(1986) Chlorophenol 83 41-5200 No furter isomer-specific information ;¡prod, area, top soil

"tWaste incinerator 10 83 18-4300 No further isomer-specific information "ttrarea, top soil

ZBackground, top soil 11 83 6.5-590 No furter isomer-specific information t:Varous; Industrial 20 83 ~ 0,2-9.4 No furter isomer-specific information ,.
areas of US cities, top ~
soil -

Reed el aL. Elk River, MI ABSI
(1990) Site 1 untiled 1 9/88 ND ND ND 14 9,9 300 2300

Site 1 tiled 1 9/88 ND ND ND ND ND 37 340Site 2 untiled 1 9/88 ND ND ND ND ND 78 680
Site 2 tiled 1 9/88 ND ND ND ND 8,7 360 3300

Rappe el aL. S. Mississippi; rural 36 94 ABSI No further isomer-specific information Range: 3,14
(1995)

11-15000 (O,08-22,6J
Lorber el aL. Columbus, OH; 4 95 ABSI 29 180 143 138 202 765 1495
(1 996b) MSWI, on site

MSWI, downwind off 4 95 4 18 16 26 28 459 3893
site
City of Columbus; 14 95 2 3 3 6 6 112 892
urban
Ohio; Rural 3 95 0.4 0.1 0.4 0,8 1.2 18 161

.t
VI..



Table 3 (contd)

Reference AnaL.

meth,

Ongin; sarple

desenption (and no,)
ColL.

penod
PCDD concentration (ng/kg; ppt)

TCDD PeCDD I-TEQ
PCDD/PCDF

HxCDD

123478 123678 123789

HpCDD OCDD

Viel Nam

Matsuda et al. Hanoi; background 5 89-91 ACSI
(1994) Hue, Phu Loc; sprayed 6 89-91

area
Ho Chi Minh; sprayed 9 89-91
area
Tay Ninh; sprayed 54 89-91
area
Song Be; sprayed area Il 89-91
Tar Nong; sprayed 4 89-91
area
Dog Bin Kieu; 6 89-91
sprayed area
Ca Mau; sprayed area 16 89-91

2378 12378

No furter isomer-specifie information

No furter isomer-specifie information

No furter isomer-specifie information

No furter isomer-specifie information

No furter isomer-speeifie information

No further isomer-speeifie information

No further isomer-specifie information

No furter isomer-specifie information

1234678

66,3-578

728-1318

317-1 865

17-16000

11-880
69

180-380

210-900

ND
4:37- 1 6,8

2,98-59,2

1.-38.5

6,0

Analytieal methods: A, high-resolution gas ehromatography; B, high-resolution mass speetrometr; C, low-resolution mass speetrometr; l, isomer-specifie; 0, others; N, no information; S, sophisticated clean-up; R,
redueed clean-up; W, WHO-aeeepted laboratory
ND. not deteeted, deteetion limit in parentheses; ( J, range; +, eontains 50% of deteetion 1imit
Data presented are means. Figures in parentheses are ranges, Levels of eongeners not deteeted at known deteetion limits (for exarples, 0.02 pg/m') are presented as .c 0,02
S, soluble; PB, paricle bound; MWP, municipal water treatment plant; CFP, ehemIcal fertlizer plant; CW1, clinieal waste incinerator; MSW1, municipal solid-waste ineinerator; NG, not given
'German TEQ
'Sample depth, 0-20 cm
'Nordic TEQ
'Median values
'Cars per day
fSample depth: 0-30 cm

'Sample depth, 0-2.5 cm
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APPENDIX 1

Table 4. PCDD/PCDFF content In varions materials from
diferent areas of Brazil

Area Material ng I-TEQlkg

Amazon basin
Eucalipto (eucalyptus trees) Leaves (n = 5) 0.19

.. 2 mm (n = 3)" 0.04
Soil (n = 2) 0.4

Capoeira (wood cut) Leaves (n = 5) 0.07
.. 2 mm (n = 3) 0.08
Soil (n = 3) 0.05

Mata natuall (natural forest) Leaves (n = 5) 0.03
.. 2 mm (n = 3) 0.1
Soil (n = 2) 0.05

Mata natural2 (natural forest) Leaves (n = 5) 0.02
.. 2 mm (n = 3) 0.02
Soil (n = 2) 0.03

Mata degradada (new-grown forest) Leaves (n = 5) 0.03
.. 2 mm (n = 3) 0.05
Soil (n = 2) 0.1

Rio de Janeiro - industral regions

Niterói, hospita waste incineration Soil (from plant) 23
Soil (street nearby) 73
Soil (reference) 3

São Gonçalo, metal industr Soil (nearby) 35
Soil (outer wal) 15

Santa Cruz, iron industr Sludge 21
Soil 27
Leaves 77
Soil beyond 1eaves 654

Rio de Janeiro - recreation areas

ltapuaçu Leaves 2.6
1. Soillayer 0.6
2. Soillayer 1.8

Serra de Mauá Leaves 0.6
Soil 0.4

Saquarema Leaves 0.4
Soil (sand) 0.03

Cubatão, São Paulo - industral region

Ultrafertil (fertlIzer production) Leaves 10
Soil 11

Eletropaiil0 (cWorochemistr plant) Leaves 12
Soil 54

Carboc1oro (cWorochemistr plant) Leaves 49
Soil 341

From Krauss et aL. (1995)
aFraction.. 2 mm (detrtus plus soil parc1es)

459
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Table 5. Concentrations of PCDDslPCDFs in soil samples
from former East and West Germany (ng I-TEQlkg)

Soil type WestEast

For defined emitters - traffc, incinerators, landfills
Diffuse sources - green land, parle, playgrounds

Background - forest soils, forest litter, green land

2-14
1-9
1-54

1-160
0.8- 1594
0.01-140

From Kujawa et al. (1995)

Table 6. 2,3,7,8- TCDD soil levels (in
nglg) in the City of Midland, MI

Range

Chlorophenol production site
Locally elevated 1evel area 1
Locally elevated level area 2
Other sites

ChemIcal plant
Waste incinerator site
Background area

City of Midland
Close to chemica1 plant
Further from chemIcal plant

52-52 000

1000-34 000
41-1 100

18-4 300

ND-590

22-450
0.6-9.2

From Nestnck et aL. (1986)
ND, not detected
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Table 7. 2,3,7,8- TCDD soU levels in industrialized areas of US
cities (nglg)

Lansing, MI (n = 2)
Gaylord, MI
Detroit, MI (n = 2)
Chicago, IL (n = 2)
Middletown, OH (n = 2)
Barberton, OH
Akon, OH
Nashvile, TN

ND (0.8)-3
ND (0.2)
2.1-3.6
4.2-9.4
ND (0.3)
5.6
6.3
0.8

Pittsburgh, PA
Marcus Hook, PA
Philadelphia, PA
Clifton Heights, PA
Brooklyn, NY
South Charleston, WV
Arlington, VA
Newport News, VA

2.6
0.4
0.9
ND (0.4)
2.6
ND (0.4)
ND (0.4)
0.4

From Nestrck et aL. (1986)
ND, not detected; detection limits in parentheses

Table 8. PCDDIPCDF concentrations in Mississippi (USA) soU samples
(nglg dry matter)

County OCDn 1- TEQ County OCDD I-TEQ County OCDD I-TEQ

George 36 0.16 Jones 400 20.30 Perr 140 0.52
Jackson 98 0.42 Jones 590 1.31 Perr 18 0.17
Jackson 67 0.38 Jones 13 000 14.30 Wayne 39 0.17
Jackson 34 0.31 Jones 1200 2.81 Wayne 210 7.15
Jackson 29 0.37 Larar 110 0.64 Wayne 2400 3.41
Jackson 20 0.27 Larar 174 0.55 Wayne Il 0.08
Forrest 4300 10.90 Larar 500 1.42 Wayne 880 1.66
Forrest 260 1.12 Larar 140 0.36 Greene 51 0.20
Forrest 200 1.05 Larar 37 0.15 Greene 410 1.03
Forrest 450 0.93 Perr 7100 8.09 Greene 3500 5.26
Forrest 110 0.25 Perr 1200 2.75 Greene 36 0.18
Jones 260 0.90 Perr 15 00 22.60 Greene 75 0.37

I-TEQ: Mean 3.14 Min 0.08
Median 0.77 Max 22.60

From Fiedler et al. (1995); Rappe et al. (1995)
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Table 9. Concentrations of PCDDs in background cow's milk

0\N

Reference Origin; sample Coll. PCDD concentration (ng/kg fat)
description (and no.) period

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDDIPCDF

2378 12378 123478 123678 123789 1234678

Canada
Ryan et aL. (1990) 6 cities (2% fat) 6 1985-88 1.9 NR NR NR NR NR NR 10.0 -

;:
France ;;

("
Fraisse et aL. 57 1994 NR NR NR NR NR NR NR 1.74 ~
(1996) 0

Z
Germany 00
Beck et aL. (1987) Berlin 8 1987- 0.2 0.7 0.3 1.1 0.4 -:2 -: 10 1.79 ;;
Fürst et aL. (1990) NR West. 10 1989- 0.4 1.2 0.8 4.0 0.8 6.2 11 3.83

;:'i
Fürst et al. (1992a) NR West. 120 1990 NR NR NR NR NR NR NR 1.38

::
C/

Netherlands
-:0

Liem et al. (1991b) NR 1991 0.25 0.52 0.25 0.73 0.28 1.39 3.64 1.50 t.
C

Russian Federation ~tI
Khamtov et al. Bashkortostan 15 1995 0.16 NR NR NR NR NR NR 0.26 0\

\D

(1996)

Spai
Ramos et al. (1996) Asturias 15 1995 ND 0.36 0.24 8.93 15.8" 7.21 136 3.94

Sweden
Rappe et aL. Malmö 1 1989 -: 0.4 0.49 0.3 1.5 -:0.3 3.1 3.5 1.77

(1990b) Stockholm 1 1989 -: 0.1 -:0.2 -:0.2 0.3 -:0.2 1.0 2 0.48
Umeå 1 1989 -: 0.1 0.2 -:0.2 0.3 -:0.2 1.0 1.4 0.47
Vaxjo 1 1989 -: 0.3 -: 0.2 -:0.2 1.0 -:0.2 3.0 4.9 1.08

Gothenburg 1 1989 ..0.2 .. 0.2 -:0.2 1.0 0.2 1.8 1.6 0.82
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Table 10. Summary of concentrations (ng!g fat) of PCDDs in background cow's milk,
reported in Table Al.10 -

;i:in
TCDD PeCDD HxCDD HpCDD OCDD 1- TEQ ~

PCDD/PCDF 0
2378 12378 123478 ' 123678 123789 1234678 Z0

el
Number of positives 10 13 10 16 11 15 15 23 :i

;i
Mean 0.58 0.72 0.57 2.0 0.58 3.4 19 2.3 'i

::Minimum 0.16 0.16 0.13 0.30 0.20 0.20 1.4 0.26 u:
5th %tile 0.18 0.18 0.17 0.30 0.23 0.68 1.5 0.47 ~
25th %tile 0.74 0.80 0.71 2.1 0.68 4.7 16 2.8

0
t"

Median 0.33 0.49 0.30 0.97 0.38 2.4 4.9 1.7 c:
~75th %tile 0.21 0.40 0.24 0.71 0.28 1.1 2.9 1.1 tT

95th %tile 1.6 1.7 1.6 6.0 1.5 8.6 76 4.5 0\1.
Maximum 1.9 2.3 2.2 8.9 1.8 12 140 10.0
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Table 12 (contd)

Sample Origin Reference ColL. No. PCDD concentration (ng/kg fat)
description period

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678 -
~
10Pork fat Viet Nam, Song Schecter et aL. 1986 1 0.6 0,9 0.4 1.2 0.8 13.2 64 2.65 ('

Be (1989a) ~
Products Netherlands LIem et al. 1990-91 pool 0.09 0.13 0.19 0.41 0.06 2.93 32.9 0.67 0

Z(1991b) 0
Products (IDS) UK Wright & Stan 1982 pool 0.15 0.34 1.5 2.1 0.33 19 111 1.44 c:

(1995); MAF 10
~(1995) "'

Products (TDS) UK Wright & Starin 1992 pool -:0.04 0.11 0.23 0.34 0.13 2.9 18 0.40 ::
C/

(1995); MAF ~
(1995) 0

Sausage Moscow Schecter et aL. 1988-89 1 -: 1 -: 0.51 -: 0.51 -: 0.51 -: 0.51 1.0 10 1.73 l'
c:

(1990a) ~
Sheep Germany, Berlin, Beck et aL. (1989a) 1987 - 1 0.01 0.5 0.3 1.5 0.4 15 68 1.65 m

retail 0\1.
Sheep Germany, NR Fürst et aL. (1990) 1989- 2 -:0.5 -: 0.5 0.8 3.0 0.7 lIA 19.3 2.43

West.

Veal Germany, NR Fürst et al. (1990) 1989- 4 -: 0.5 3.1 1.9 5.3 1.8 14.4 22.3 7.68
West.

NR, not reported; NR West., Nort Rhne Westphalia; TDS, total diet survey; MAF, Ministr of Agriculture, Fisheries and Food

1- TEQ, concentrations recalculated where possible assuming congeners that were not detected were present at the full value of the detection limit



Table 13. Summary of concentrations (ng/g fat) of peDDs for meat and meat products
reported in Table 12

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678 ~'i
Number of positives 24 29 31 34 30 36 36 39

'i
m

Mean 0.54 1.9 2.4 5.0 1.6 62 350 6.5 Z0Minimum 0.01 0.07 0.18 0.29 0.06 0.70 2.9 0.20 -
:x5th %tile 0.03 0.11 0.20 0.39 0.08 1.7 4.8 0.33 ,.

25th %tile 0.14 0.44 0.42 1.3 0.35 3.0 18 1.4
Median 0.30 0.86 1.0 2.5 0.75 12 29 2.3
75th %tile 0.70 1.7 2.5 5.8 1.9 22 79 5.8
95th %tile 1.9 5.4 6.9 17 4.2 260 2200 22
Maximum 2.0 16 24 39 12 941 4400 61

.t
0\
1.





Table 15. Concentrations of PCDDs in poultry eggs

Sample Origin Reference Coll. No. PCDD concentration (nglkg fat)
description period

TCDD PeCDD HxCDD HpCDD OCDD 1- TEQ

PCDD/PCDF
2378 12378 123478 123678 123789 1234678

Chicken Germany, Beck et aL. 1987- 1 0.2 0.4 1.3 1.4 0.5 0.4 12 1.52
Berlin, retai1 (1989a) ~

"'Chicken Netherlands Liem et al. 1990-91 0.27 0.76 0.44 1.49 0.68 7.1 70.9 2.02 "'
tr

(1991 b) Z
t1Chicken Spain, Basque Starin (1996) 1994 8 0.23 0.28 0.29 2.0 0.51 14 64 1.26
-~region, IDS ..

Chicken UK Wright & 1982 pool 0.65 2.7 8.6 18 6.3 120 720 8.26(IDS) Starin (1995)

Chicken UK Wright & 1992 pool 0.43 0.51 0.54 0.96 0.65 6.2 38 1.80(IDS) Starin (1995)

Duck UK, rural Lovett et al. 1993-94 7 0.7
(1996)

TDS, total diet survey

......
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Table 16. Concentrations of PCDDs in fish

-.N

Species Origin Reference Coll. No. Concentration ng/kg fat
period

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678

Barbe1 (river) Germany Frommberger 1988 1 5.1 8.3 1.0 4.7 1. 4,1 9.0 39.2

(1991)

Brown trout Germany Frommberger 1988 1 1.4 1. .. 1. 0.6 ..0.2 0.7 .. 5 10.6 -
(river) (1991) ?
Catfsh (fared) USA Cooper et aL. 1995 1 2.2 3.6 1.9 4.2 2.3 11 48 5.0

:;n
( 1996) ~

Catfsh (fared) USA Cooper et aL. 1995 1 32 16 1.4 5.7 14 8.8 49 42.9 0
( 1996)

Z0
Cod Norway Biseth et aL. (1990) 1989- 2 .. 29.4 .. 17.6 .. 14.7 .. 14.7 .. 29.4 .. 29.4 353 59.6 c::;
Cod (reta1) Germany, Berlin Beck et aL. (1989a) 1 23 1.3 0.01 17 5,2 10 83 42.7 ?'i
Bel Germany Frommberger 1988 1 3.1 3.5 2.4 14 2.6 15 60 15.2 ::

(1991)
C/

~
Bel Germany Frommberger 1988 1 3.3 3.4 .. 2.0 10 2.3 19 52 16.2 0

(1991) l'
c:

Herrng Norway Biseth et aL. (1990) 1989- 6 .. 3.60 .. 1.08 ..0.72 ..0.72 .. 2.16 .. 2.16 17.3 17.6 ~
Herrng, retail Gennany, Berlin Beck et aL. (1989a) 1 4.7 12 1.2 5.8 1.0 3.6 19 33.7 tI

0\
Lean sea fish Netherlands Liem et aL. (1991b) 1990-91 16.3 6.61 2.38 7.11 4.10 22.9 213 48.6

1.

Mackere1 Norway Biseth et aL. (1990) 1989- 3 .. 1.57 .. 0.47 .. 0.31 .. 0.31 .. 0.94 .. 0.94 16.6 3.49

Mixed Russian Federation, Khamitov et aL. 1995 13 0.11 NA NA NA NA NA NA 0.18
Bashkortosta (1996)

Mixed (IDS) Spain, Basque Region Starin(1996) 1994 8 2.2 2.0 1.5 2.9 1.6 23 98 7.24

Mixed (IDS) UK Wright & Stain 1982 pool 0.79 1.2 0.61 3.6 1.5 14 57 5.29
(1995); MAF
( 1995)

Mixed (TDS) UK Wright & Stain 1992 pool .. 0.25 0.90 0.59 1.0 0.74 2.7 16 2.72

(1995); MAF
(1995)



Table 16 (contd)

Species Origin Reference Coll. No. Concentration ng/kg fat
period

TCDD PeCDD HxCDD HpCDD OCDD I-TEQ
PCDD/PCDF ;:

2378 12378 123478 123678 123789 1234678 '"
'"
m

Mixed, Germany, Fürst (1990) 1989- 18 NA 9.7 2.4 14.9 1.8 9.9 19.3 30.5 Z
Vfreshwater Nort Rhne Westphalia -~Mixed, salt- Germany, Fürst (1990) 1989- 15 6.5 7.5 1.0 7.3 2.8 8.8 10.5 35.3 ..water Nort Rhne Westphalia

(n = 6)

Redfsh, retail Germany, Berlin Beck et aL. (1989a) 1987- 1 2.8 6.5 0.5 8.4 1. 3 11 30.6
Salmon (fared) Norway Biseth et al. (1990) 1989- 4 .0 19.0 .04.76 .0 3.81 .0 3.81 .0 9.52 16.7 129 53.0

NA, not analyzed; TDS, total diet survey; MAF, Ministr of Agrculture, Fisheries and Food

.t--w
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Table 17. Summary of concentrations (nglg fat) of PCDDs in fish reported in Table 16 -
;i
¡o

TCDD PeCDD HxCDD HpCDD OCDD 1- TEQ n
PCDD/PCDF ~

2378 12378 123478 123678 123789 1234678
0
Z0

Number of positives 14 15 13 15 14 16 18 19
c:
¡o

Mean 7.4 5.6 1.3 7.1 3.0 11 70 25 ;i'i
Minimum 0.11 0.90 0.01 0.60 0.74 0.70 9.0 0.2 ::
5th %tile 0.55 1.1 0.30 0.88 0.91 2.2 10 3.4

CI
" ~

25th %tile 2.2 1.6 0.61 3.9 1.4 4.0 17 9.1 0
Median 3.2 3.6 1.2 5.8 2.0 9.9 49 31 l'e
75th %tile 6.2 7.9 1.9 9.2 2.8 15 77 41 ~
95th %tile 26 13 2.4 16 8.3 23 230 54 tr

0\
Maximum 32 16 2.4 17 14 23 350 60 \0





.t..
0\

Table 18 (contd)

Sample Orgin Reference Coll. No. PCDD concentration (nglg fat)
description period

TCDD PeCDD HxCDD HpCDD aCDD I-TEQ
PCDD/PCDF

2378 12378 123478 123678 123789 1234678 -?Margarne Norway Biseth et al. (1990) 1989- 4 0: 0.9 0: 0.2 0: 0.2 0: 0.2 0:0.2 1.3 18 1.53 :;
(j

Mexican dish United States, Fiedler et al. (1996) 1995 1 0.04 0.09 0.09 0.12 0.12 0.88 9.1 0.22 ~Mississippi 0
ZMexican dish United States, Fiedler et aL. (1996) 1995 1 0.06 0.06 0:0.08 0:0.07 0: 0.08 0.37 2.8 0.19 0

Mississippi c::;Mexican dish United States, Fiedler et aL. (1996) 1995 1 0: 0.05 0.17 0.15 0.74 0.16 2.1 2.5 0.40 ?
""Mississippi ::
C/Nuts Netherlands Liem et aL. (1991b) 1990- pool 0.17 ND ND ND ND 0.88 7.25 0.20 ~

91 0
r'ails and fats Spain, Basque Starin (1996) 1994 8 0: 0.22 0: 0.18 0:0.25 0:0.25 0:0.25 1.48 17.7 0.24 C

(Mixed, IDS) region ~t'
ails and fats United Wright & Starin 1982 pool 0.15 0.17 0.57 1.3 1.5 11 50 1.26 0\
(Mxed, IDS) Kigdom (1995) \D

ails and fats United Wright & Starn 1992 pool 0:0.02 0.09 0.07 0.14 0.18 1. 10 0.26
(Mixed, IDS) Kingdom (1995)
Vegetable oils Netherlands Liem et al. (1991b) 1990- 0: 0.05 0:0.05 0:0.05 0:0.05 0:0.05 0.5 8.3 0.03

91

ND, not detected and detection limit not reported; TDS, total diet survey; NRW, North Rhne Westphalia




