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Table SI-5  Estimated fractions (f) of PCBs lost from the O horizon by a) leaching 21
and b) degradation.

Table SI-6 U [pg m?] of selected PCBs and OCPs in the Italian and 23
Norwegian soil profiles.

References 24

Text SI-1: Differentiation of different layers of the organic horizon.

The organic (O-) horizon can be divided into three layers according to the degree of

decomposition of the organic matter:

O1: refers to the litter layer, consisting of mostly undegraded plant material (< 10 %
decomposed material),

Oe: refers to the fermentation layer, consisting of fragments of plant material (origin
easily recognizable) but also 10 to 70% decomposed organic material,

Oa: refers to the humous layer, consisting mostly (> 70%) of decomposed organic

matter whose origin is not recognizable anymore.

Text SI-2: Description of extraction and clean-up methods for soil samples

Norwegian samples: Samples were mixed with anhydrous sodium sulfate and Soxhlet
extracted for 16 h using dichloromethane, after being spiked with a recovery standard
containing 13C12 labeled PCB congeners 28, 52, 101, 138, 153, 180 and 209 and PBDE
congeners 51, 128 and 190. The extracts were cleaned on activated alumina/silica
columns, followed by treatment with concentrated sulfuric acid and gel permeation
chromatography (GPC). After solvent exchange to dodecane (final volume 25 pL,

containing internal standards PCB-30, '*C;, PCBs -141 and -208, BDEs -69, and -181)
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they were analyzed for a total of 44 target PCBs (congener numbers 18, 22, 28+31,
41464, 44, 49, 52, 54, 70, 74, 87, 90+101, 95, 99, 104, 105, 110, 114, 118, 123, 132+153,
138, 141, 149, 151, 155, 156, 157, 158, 167, 170, 174, 180, 183, 187, 188, 189, 194, 199,
203), 18 target PBDEs (congener numbers 17, 28, 35, 37, 47, 49, 66, 71, 77, 85, 99, 100,
119, 138, 153, 154, 166, 183), p,p’-DDD, -DDE, DDT, o,p’-DDD, -DDE, -DDT and the
recovery compounds on a Finnigan Trace GC-MS operated in positive electron ionization
mode using selected ion monitoring. A CP-SIL 8CB column was used (50 m, 0.25 mm
1.d., 0.12 pm film thickness, Varian) with helium as the mobile phase at a constant flow
of 1 mL/min. Quantification of a-, B- and y-HCH was performed on the same instrument
operated in negative chemical ionization mode with ammonia as the reagent gas using
selected ion monitoring.

Italian samples: Freeze-dried, homogenized samples were Soxtech-extracted (SER 148
all glass-Soxtech, Velp Scientifica, Usmate, Italy) for 6 h using n-hexane/acetone 6:1
after being spiked with a PCB recovery standard containing congeners 40 and 128.
Clean-up of the extracts included GPC and fractionation on activated Florisil columns.
Cleaned extracts were reduced to 50 pL after addition of internal standards (PCB-30) and
analyzed for a total of 32 target PCBs (28431, 52, 44, 49, 64, 74, 70, 104, 101, 99, 97, 87,
110, 118, 105, 136, 151, 149, 132+153, 138, 156, 188, 187, 183, 174, 177, 180, 201, 203,
194), p,p’-DDD -DDT, -DDE, o,p’-DDD -DDT, -DDE. Analyses were performed using a
Hewlett-Packard 5890 series 2 gas chromatograph equipped with dual ECD. Injection
was split via a Y connector into two parallel columns: a 60m DB-5 (J&W Scientific,

Folsom, CA, i.d. 0.25 mm, film thickness 0.25 pm) and a 60 m BP-50 (SGE International,
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Melbourne, Australia, i.d. 0.25 mm, film thickness 0.25 pm). Carrier gas (He) flow rate

was 1 mL/min.

Text SI-3: Estimation of PCB fractions lost by leaching and degradation per year.
Fractions of PCBs leached as truly dissolved compounds or in association with dissolved
organic matter (DOM) were estimated based on annual amounts of precipitation. Since no
site specific precipitation data was available, typical ranges for the areas were used,
resulting in a minimum and maximum estimate at each site for individual congeners. The
Italian sites are located in an area that receives 750 — 1250 mm of precipitation per year
on average and all Norwegian sites receive 1250 — 2500 mm per year (1). To obtain the
amount of water which typically percolates through the top layers of the soil profile every
year (Fy, g m” year '), these precipitation amounts were reduced by estimated
interception evaporation (23% at site I-1400 and 12.5% at site I-1800 and all Norwegian
sites, according to data obtained in similar forest types with similar amounts of rainfall
(2)), and soil evaporation (ca. 60 mm year-1 (3)). This approach used to account for
precipitation that does not percolate through the soil profile is probably not very accurate
as it may vary between sites. However, given the wide range of annual precipitation used
for this estimation that uncertainty should not affect the results too much.

In all profiles except for I-1100 the organic horizon contained the main portion of heavy
PCBs which are believed not to experience extensive translocation (see discussion in the
main text). Therefore fractions of PCBs leached downward were calculated for this

horizon only. I-1100 was excluded from this exercise since the homogenous POP
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distribution within the profile suggested that bioturbation plays a much more important
role in translocating POPs here.

To estimate the fraction of PCBs leached out of the O horizons as dissolved phase
compounds (fieqcn-4iss) €very year, they were assumed to reach equilibrium between SOM
(expressed as organic carbon) and percolating water:

F, N

fleach—diss =

org—0 "’
where C,,,.0 1s the amount of organic carbon stored in the O horizon (g m'z) and Koc is
the organic carbon-water partition coefficient that was estimated according to (4):

10456 +0.72 - logK
Ko =10 ow 2)

with temperature adjusted Kow taken from Li et al. (5).

To estimate the fraction of PCBs leached out of the O horizon in association with DOM
(expressed as dissolved organic carbon (DOC)) (fieach-noc), most DOM was assumed to
originate from SOM (6). Thus leaching of DOC was regarded as a loss of soil organic
carbon including the POPs bound to it. Fluxes of DOC (Fpoc) leached out of the organic
horizon were estimated from Fy and a DOC concentration (cpoc) of 40 mg L'asa
typical DOC concentrations observed in leachates from the O horizon in several different

studies conducted in regions with similar environmental conditions (6).

Fy - ¢poc - Kpoc 3)

fleacthOC =
C 1. 0%

org-0 "’
where Kpoc is the DOC-water partition coefficient that was estimated according to (7):
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The small fraction of SOM that is prone to turn into DOM was believed to be more polar
than “average” SOM and thus the weight specific amounts of POPs bound to DOM
should be lower than those bound to “average” SOM. Multiplication with the ratio
between Kpoc and Koc accounts for this difference.

The results of this estimation are shown in Table SI-5a. fi.ucn-giss and fieacn-poc (€xpressed
as %) should be regarded as fractions based on the amount of PCBs present in the
organic layers at a given time. Minimum and maximum values result from minimum and
maximum yearly precipitation amounts, respectively. The approach used assumes
homogenous distribution of POPs within the O horizon as a simplification. However, the
wide range of yearly precipitation amounts is believed to account for the highest
uncertainty but the range between minimum and maximum fi., still gives a useful idea
of the extent of leaching of PCBs in the soil profiles investigated. Table SI-5b shows
estimates of temperature corrected PCB fractions lost from soil by degradation (fzegraa, %
year'l) (8). These values were recommended for modelling the fate and behaviour of

PCBs in the environment (8) but have not been validated for environmental conditions.

Text SI-4: Estimation of the Oi layer age and amounts of PCB-180 deposited to
these layers.

The average residence time of organic matter in the litter layer (O1) at the Italian sites
could be estimated from the area specific mass of litter [g m™?] (calculated as the product
of thickness [cm] and bulk density [g cm'3] of these layers (Table SI-1)), divided by
yearly litter deposition rates [gm™]. Calculation of litter deposition based on forest

canopy biomass measurements (method described by Nizzetto et al. (9)), assumed
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constant biomass production during the last decade. The biomass at the end of the
growing season was derived from the ratio of the leaf area index (LAI) and the specific
leaf area (SLA). LAI were 3.9, 4.8 and 1.7 m* m™, SLA were 0.014, 0.030 and 0.011 m’
g'1 dw at sites I-1100, I-1400 and I-1800, respectively. The average residence time of
organic matter in the O1 layer at sites 1-1100, I-1400 and I-1800 was estimated at 2.8, 8.5
and 7.7 years, respectively.

The load Uy [pg m™] of PCB-180 deposited to the Oi layer was estimated considering the
annual deposition reported by Nizzetto et al. (10) for the same sites (assumed to be
constant during the last decade) multiplied by the average residence time of the O;
horizon. Using the temperature corrected degradation rate reported for PCB-180 (8), the
loss due to reaction in a period of 10 years can be considered negligible. Uy of deeper
horizons could not be estimated due to the lack of information on deposition rates in the
past.

It should be noted that both the absolute amount U of chemicals in the Oi layer as well as
U, depend on the bulk density (BD) estimated for the Oi layers. However, varying BD
does not affect the conclusions drawn, as it results in changing both U and U, by the

same factor.



136  Figure SI-1: Location of sample sites.
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187  Figure SI-2: Fractions of individual PCB congeners as a proportion of the total measured
188 in the different soil profiles, plotted against their log Kow. a) Italian cores; b) Norwegian
189  cores.
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Figure SI-3: Organic matter normalized concentrations of selected PCBs in organic
compartments (including vegetation and superficial litter for the Italian profile) against

C/N-ratios.
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Table SI-1: Location of the soil profiles and soil property details.

profile  latitude longitude horizon layer thickness  C, C/MN  bulk density” pH
[ [ [em] [%] [gcm™]

Oi 23 43 22 0.05"° n.d.

Oe 1.2 26 2 0.27 n.d.

Oa 05 16 18 0.40 n.d.

I-1800 456390 7.88823 A1 2.0 7.3 17 0.65 4

A2 8.0 3.7 21 0.60 43

A3 10 2.9 2 0.29 4.4
e AB . 10 .20 . 29 . 110 . 47 ...

Oi 27 44 30 0.05" n.d.

Oe 33 39 2 0.19 n.d.

. . - : Oa 1.0 19 21 0.24 nd.

1-1400 456395 7.87803 o 50 10 8 025 7

A2 5.0 5 25 0.75 42
e AC 100 34 25 03 45

Oi 15 40 30 0.05° n.d.

. A1 10 5.8 14 0.73 55

I-1100 456408 7.86463 5 10 2 11 0.63 2

AC 10 30 15 068 57

Oe 1.0 52 32 0.15 4.4

N-1G 64.97 13.58 Oa 1.0 48 2 0.16 4.2
e e A 20 2 . 24 031 ... 46

De 10 50 38 0.15 47

N-2F 62.02 6.69 Da 2.0 46 2 0.16 4.4

A 15 13 2 0.47 45
T De 20 T 49 34T 015 44

N-2G 62.02 6.69 Oal 2.0 51 24 0.15 4.1
e QA2 20 92 . 21 015 ... 42

Oe 20 51 35 0.15 47

. Oa 2.0 48 25 0.16 4.3

N-3G 59.88 532 A 2.0 15 19 0.41 4.9

A 2.0 21 19 0.33 49
e P R e D 49 20T 015 43

} Oe2 1.0 49 28 0.15 40

N-4F 8.5 6% Oa 1.0 46 2 0.16 38
e e A A0 40 . 26 019 ... 40

Oe 20 49 20 0.15 43

Oa 2.0 47 2 0.16 4.4

N-4G 58.55 6.37 peat1 2.0 48 19 0.16 4.4

peat? 20 53 26 0.14 4.1

peat3 2.0 54 2 0.14 40

2 9% of dry weight

® estimated according toref 12

® bulk density of Oi layer was estimated at 0.05 g cm™, as Federer (13) suggests overestimation

when using the equation given by Huntington et al. (12)

11
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Table SI-2: Concentration [pg g'l] of selected PCBs in superficial litter samples.

Concentrations are given on a dry weight basis.

1800 m'

Sampling date | PCB 28/31| PCB 52 | PCB 101 | PCB 138 | PCB 153 | PCB 180
09.05.2005 340 730 680 2300 2200 1200
20.06.2005 240 670 690 2300 2300 1400
05.09.2005 280 370 470 1800 2100 1300
17.10.2005 460 710 720 2500 2400 1500

1400 m

Sampling date | PCB 28/31| PCB 52 | PCB 101 | PCB 138 | PCEB 153 | PCB 180
25.04.2005 330 560 780 2300 2200 1100
09.05.2005 190 350 490 1400 1400 690
20.06.2005 270 630 620 2700 2600 1500
05.09.2005 310 430 640 2500 2500 1400
17.10.2005 360 580 790 2400 2400 1400

1100 m

Sampling date | PCB 28/31| PCB 52 | PCB 101 | PCB 138 | PCB 153 | PCB 180
25.04.2005 580 750 1100 1800 1800 780
09.05.2005 450 690 930 1800 1700 780
20.06.2005 650 980 900 1900 2400 1100
05.09.2005 330 660 890 1700 2200 980
17.10.2005 660 860 1100 2700 2900 1500

" During the first sampling campaign no superficial litter sample could be taken at site I-
1800 as the ground was still covered with snow.

12



211  Table SI-3a: Chemical concentration data (pg g dw) Italian profiles — PCBs and OCPs.

212
213
Profile / Layers
I-1800
Oi Oe Oa Al A2 A3 AB
PCB/OC

18 45 <28 <28 51 63 42 54
28+31 90 96 62 62 130 84 110
49 65 130 66 <17 64 25 45
52 160 170 190 100 150 86 140
64 45 31 <22 <22 36 <22 30
66 280 410 360 58 90 25 70
70 810 1300 1200 380 150 47 78
74 190 180 120 13 61 92 39
87 440 670 660 160 28 <20 <20
95 350 430 420 65 65 <16 29
97 180 270 220 31 <20 <20 <20
99 360 590 590 240 54 <19 39
101 360 640 740 200 64 <12 18
105+132 690 1200 1300 350 31 <29 <29
110+151 680 1100 1300 330 42 <22 <22
118 810 1400 1800 520 88 <27 <27
136 160 360 380 40 <16 <16 <16
138 1900 4200 4900 1500 240 835 40
149 910 1800 2200 760 130 29 23
153 2100 4600 5400 1600 280 100 57
156 470 1100 1200 390 56 <28 <28
174 490 1400 1800 460 41 <22 <22
177 280 770 940 260 <22 <22 <22
180 1200 3100 4200 1200 180 88 30
183 480 1300 1300 400 38 <21 <21
187 430 1300 1700 110 43 72 <22
194 190 640 930 300 25 <14 <14
201 250 900 1200 310 23 <22 <22
203 120 480 640 170 <25 <25 <25
o-HCH 200 150 140 <23 <23 <23 <23
v-HCH 300 270 130 54 40 30 40
o,p'-DDD 140 270 380 99 <9 <9 <9
p.p-DDD 850 1300 1900 390 53 <11 <11
o,p'-DDE 62 81 100 37 <14 <14 <14
p.p'-DDE 2300 1251 9400 3300 610 160 635
o,p'-DDT 750 1600 2100 660 120 42 <28
p.p'-DDT 2600 6000 7800 1700 340 110 57
214 p.p'-DDT/p,p-DDE| 0.83 0.52 0.55 0.68 0.88 n.a. na.

215
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Table SI-3a continued.

Profile / Layers

11400 : I 1100
Oi Oe Oa Al A2 AC i 0Oi Al A2 AC
PCBOC :

18 79 32 <28 34 29 33 a 110 71 140
28+31 100 86 ) 62 (o) 62 i 180 (o) 62 180
49 120 160 96 17 =17 =17 110 59 57 59
52 240 240 260 o4 4 190 1 250 230 150 260

64 47 <22 <22 22 <22 <22 1 65 29 35 33

66 300 410 240 70 25 25 1200 g5 59 53
70 700 1000 540 300 73 <25 500 170 4 100

74 180 180 92 26 <25 <25 1 130 38 43 40
87 340 470 140 120 <20 <20 1 310 37 23 <20

UR) 310 390 250 o8 <8 <8 360 15 19 26
97 220 280 120 89 =20 <20 ¢+ 260 <20 17 =20

99 400 560 470 160 19 <19 1 1300 76 45 35
101 350 520 490 150 29 <12 380 ¢l 43 s
105+132 630 870 960 300 16 29 ¢ 160 o 33 <29
110+151 580 860 700 270 38 <22 1 #0 77 3 <22
118 200 1150 1100 390 2 <27 430 110 33 35
136 140 230 250 50 <16 <16 : 150 <16 <16 <16
138 1700 2000 2800 1300 250 110§ 750 120 200 170
149 820 1350 1437 570 120 741 500 150 58 60
153 1700 3000 31n 1300 320 150 1000 450 220 200
156 420 720 700 330 51 <28 1 180 110 41 41
174 380 710 830 360 46 <22 1180 u3 39 26
177 230 450 570 230 22 <22 69 22 21 22
180 00 1700 2100 980 210 80 1 430 290 160 130
183 330 580 810 290 38 <21 i 130 <21 <21 <21
187 410 850 230 140 u0 28 170 76 42 22
194 150 320 530 300 51 <28 & <18 47 28 28
201 230 470 540 310 25 22 1 <22 24 20 22
203 110 240 320 180 <25 P25 <25 25 -15
o-HCH 300 280 140 60 <23 : 130 <23 <23 <23
+HCH 360 470 160 110 42 761 330 71 H 73
op'-DDD 93 140 150 71 <9 <0 i 02 <9 <9 <9
p.p' DDD 470 800 200 460 110 M4 170 50 14 <11
o.p'-DDE 36 29 =14 28 <14 <14 1 42 <14 =14 =14
p.p-DDE 1500 2500 2600 1700 500 200 790 250 160 130
o,p'-DDT G600 940 1079 40 140 710 460 80 36 40
p.p DDT 2300 4200 5300 2000 600 300 & 1200 260 140 110
p.p-DDT/p,p'-DDE| 2.05 1.19 1.20 1.51 1.3. 1.2, 0.88 0.82 na 1.a.

14



222 Table SI-3b: Norwegian profiles — PCBs and OCPs.
223

Profile / Layvers
N-iG : N-ZF
PCEB/QC ;
22 51
31 m
41+64 25
49 17
5z 40
60+56 56
34
35
i30
o4
250 <13 250 790 36
400 i6 1 430 1500 140
78 <0 1 6% 260 27
« L2270 870 110
4 <6 24 <19 6
is 37 <6, I8 iio 74
438 12 90 ! 24 30 6
34 72 <6 43 110 11
0.9 25 <6 24 a0 s
110 160 <6 130 430 35
174 i20 i40 410 o4 380 33
180 22 240 <121 190 740 52
183 68 97 <6 i 77 230 18
187 150 190 <6+ 140 470 44
188 <4 <11 <6 1 <24 <19 <6
189 5.0 <11 <6 . <24 <19 <6
194 26 63 <6 1 39 130 10
199 6.4 <11 <6 1 <24 22 6
203 33 50 <6 i 47 160 7.4
«HCH 1400 2400 1800 980 540 480
p-HCH 290 840 500 ¢ 240 500 140
+HCH 990 990 70 F 1600 <220 830
o.p'-DDD 24 130 86 1 <24 65 <6
p.p'-DDD 43 290 4 37 72 13
o,p'-DDE <61 22 791 <330 20 286
p.p-DDE <175 1200 17 & 320 330 110
o,p"-DDT 220 1100 <6+ 330 690 140
p.p-DDT 570 2600 241 630 640 150
pp'-DDT/pp'-DDE|  na 2.26 139 | 196 1.90 143
224 a/f-HCH 4.81 2.89 361 1 401 1.08 3.58




225  Table SI-3b continued.
226

rofile / Layers

227

N-2G : N-3G
Oe Oal 0a2 ! Qs Oa Al A2

PCB/OC

L

D410 5: 32
120 190 & 830 oq
27 39 18
78 110§ 140 59
<17 21 ‘10 <15
<17 i 56 10 <13
<17 21 v <22 10 <15
<17 75 25 177 13 <15
17 30 21 L 36 10 <13
170 43 220 56 1210 530 33 3
174 <31 180 52176 i1 25 28
180 38 300 8 1 300 6540 43 <32

110

<34

—_
=]

[
=]

2

{

187 28 260 72 210 430 33 <15
188 <17 <16 <21 22 <22 10 <15
159 <17 ~16 221 <22 <22 10 <13
194 <17 79 300073 170 10 <13
199 <17 <16 <21 <22 <22 <10 <15
203 7 87 I 140 <15

«HCH

-HCH

+~HCH
o.p'-DDD
p.p'-DDD
o,p'-DDE
p.p’-DDE

%0
240
21
20
<290
240

490

<120

<10
40

<140

110

83

<170

<15
<15

<200
<580

0,p'-DDT <17 370 221 22 22 <10

p.p-DDT 220 2100 360 1 780 1600 58
p.p-DDT/p.p'-DDE|  2.00 2.12 152§ 110 2,08 0.53 na

o/B-HCH 4.03 0.47 na. i 070 0.82 0.19 0.44

16
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Table SI-3b continued.

PCB/OC

132+153
138

io7 z6
170 230
174 150
180 300
183 100
is7 190
188 <11
189 =11
194 63
199 <11
203 64
¢-HCH 500
p-HCH 170
+HCH 3500
0.p"-DDD 50
p.p'-DDD 98
o.p"-DDE 24
p.p'-DDE G670
o.p'-DDT 280
p.p-DDT 620
p.p'-DDT/p,p'-DDE 0.92
o/B-HCH 2.88

140

330
360
750
220

1AM
U

<11
25
160
21
190
000
360
4700
140
300
70
1500
1300
2600
1.77
2.49

660
1100
7400
890
450
1400
110
4800
4100
12700
2.66
0.14

28
250
600
<10

6l

13
410
230

1.86
0.11

320

1100

1700
120
240
<12

71

<12
200
<19
470
<130
<12
65
<160
8300
<12
260
0.03
1.a.

58

270
38
300

420
<11
<11
91
<11
110
<19
270
1000
48
140

<160

870
<11
570
0.66
n.a.

89

12
<12

=12
30
<19
200
620
=12
30
=160
300
<12
320

L.07
n.a.

A=
ot

— b= = =
S TS RRUS R S )

[
=TT

28
33

21
31

=12
<12
<12
=12
<12
<19
210
630
<12
19
<160
45
<12
120
2.77

n.a.




231
232

233
234

235
236
237

238

Table SI-3c: Norwegian profiles — PBDE:s.

Oe

N-1G
Oa

Profile / Layers

A

Oe

N-2F
Oa

PBDE!

85

99

100
119
138
153
154
183

<11

61

<11
<11
<11

929
16

<11
<11
<11
<11
<17

<14
<24
<14
<14
<14
<81
<14
<14
<14
<14
<14

=77

<42
110
<42
<42
<42

<230

<42
<42
<42
<42
<42
<62

<53
100
<53
<53
<53
<290
<53
<53
<53
<53
<53
<78

<21
<35
<21
<21
<21
<120
<21
<21
<21
<21
<21
<31

! Congeners that were < LOD in all samples are not shown.

Table SI-3c¢ continued.

Oe

N-2G
Oal

Oa2

Profile / Layers

Oe

Al

PBDE!

85

99

100
119
138
153
154
183

<42
<71
<42
<42
<42
<230
<42
<42
<42
<42
<42
<62

<39
<66
<39
<39
<39
<220
<39
<39
<39
<39

<58

o
@3

Do b ds
[ O R ]

2
ol
=

V)
]

h h h h Lh

GO

<56

450

GQ '..J.l '..J.l '..J.l '.:Jl

e}

<26
<44
<26
<26
<26

<150
<26
<26
<26

<26
<39

<37
<62
<37
<37
<37

<210
<37
<37
<37
<37
<37

5 5

! Congeners that were < LOD in all samples are not shown.




239  Table SI-3c continued.
240

Profile / Layers
N_4F E N-4G
0Oel Oe2 Oa A Oe Oa peatl peat2 peat3
PBDE! :
28 32 35 =26 <24 1 27 =20 <29 <20 <29
47 600 750 81 <11 1 190 650 <19 <50 <19
49 130 100 <26 <21 i 98 <29 <29 <29 <29
66 140 130 <26 <4 140 <29 <29 <20 <20
83 77 77 <26 <4 74 <29 <29 <20 <29
90 1100 1200 <140 <140 i 1200 <160 <160 <160 <160
100 120 170 <26 <24 1 320 82 <29 <30 <20
119 44 39 <26 <24 33 <29 <29 <29 <20
138 170 160 130 140 130 170 <29 <29 <29
153 210 230 32 <24 390 120 <29 51 <29
154 51 75 <26 <4 1 <29 <29 <29 <29
183 370 30 310 <36+ 370 <43 <44 <44 <43
241 ! Congeners that were < LOD in all samples are not shown

242
243
244



245  Table SI-4: Congener ratio (R) for vegetation (R-veg), superficial litter (R-litt)
246  and O1 layer (R-O1i).

247
I-1800 selected PCB congener
28+31 52 101 138 153
R-veg 1.74 1.86 2.4 1.28 3.44
R-litt 0.19 0.38 0.42 1.53 1.61
R-Oi 0.07 0.13 0.29 1.56 1.71
I-1400 selected PCB congener
28+31 52 101 138 153
R-veg 1.49 1.55 2.64 1.15 2.73
R-litt 0.20 0.37 0.44 1.83 1.78
R-Oi 0.12 0.27 0.39 1.91 1.94
I-1100 selected PCB congener
28+31 52 101 138 153
R-veg 1.15 1.46 2.36 1.69 2.89
R-litt 0.48 0.80 0.87 1.77 222
-0i 0.41 .57 .87 73 23
248 R-Oi 0.5 0 1 1
249

20



Table SI-5a: Estimated fractions (f) of PCBs lost from the O horizon by leaching.

- —
Tieach-diss [%0 year™ ]

1-1800 1-1400 N-1 N-2F N-2G N-3 N-4F N-4G

min max min max min  max min  max min  max mn  max min  max min  max
PCB-28 0.67 1.2 031 0.53 1.3 2.6 088 1.8 043 089 064 1.3 0.8¢ 1.8 0.66 14
PCB-52 0.57 1.0 026 046 1.1 2.2 0.76 1.6 0.37 076 055 1.1 0.7¢ 1.6 057 12
PCB-101 040  0.69 018 0.32 075 1.5 052 1.1 026 053 0.38 0.78 053 1.1 0.39 0381
PCB-138 0.11  0.20 005 009 022 044 0.15 0.31 0.07 015 011 022 0.15 031 011 0.23
PCB-153 0.17 030 0038 014 0.33 0068 0.23 048 011 023 0.17 0.34 0.23 048 0.17 0.36
PCB-180 0.04 006 002 003 0.07 014 0.05 0.10 0.02 005 0.03  0.07 0.05 010 0.04 0.07
fleach—DOC [00 3"'391‘_1]

1-1800 1-1400 N-1 N-2F N-2G N-3 N-4F N-4G

min max min max min  max min  max min  max mn  max min  max min  max
PCB-28 013 022 005 009 0.25 052 0.17 0.36 0.09 018 0.13 0.26 0.18 036 013 0.27
PCB-52 013 022 005 009 0.25 052 0.17 0.36 0.09 017 0.13 0.26 0.18 036 013 0.27
PCB-101 013 022 005 009 0.25 051 0.17 0.36 0.08 017 0.13 0.26 017 036 013 0.27
PCB-138 013 022 005 009 0.24 050 0.17 0.35 0.08 017 0.12 0.25 0.17 035 0.13 0.26
PCB-153 013 022 005 009 0.25 051 0.17 0.35 0.08 017 0.12 0.26 0.17 035 0.13 0.26
PCB-180 012 021 005 009 0.24 049 017 0.34 0.08 017 0.12 0.25 0.17 035 0.12 0.26
fleach-diss + fleach-DOC [‘:_'.-ij }'!eal\_l]

1-1800 1-1400 N-1 N-2F N-2G N-3 N-4F N-4G

min max min max min  max min  max min - max min  max min  max min  max
PCB-28 0.80 138 036 062 1.52 313 1.06 2.18 052 1.06 0.77 1.58 1.07  2.20 0.79 1.63
PCB-52 0.70  1.22 032 0.55 1.34 276 093 192 045 094 0.68 1.39 094 1.93 0.70 143
PCB-101 0.52 091 023 040 1.00 2.06 0.70 143 0.34 070 051 1.04 0.70 1.45 0.52 1.07
PCB-138 024 041 010 018 046 094 0.32 0.66 016 032 0.23 048 0.32 0.66 0.24 049
PCB-153 0.30 052 013 0.23 0.58 119 040 0.83 0.20 040 0.29 0.60 040 083 0.30 0.62
PCB-180 0.16 0.28 0.07 0.11 0.31 0.63 0.21 0.4 0.10 0.22 0.16 0.32 0.22 045 0.16 0.33

21



Table SI-5b: Estimated fractions (f) of PCBs lost by degradation.

~ j 1 . . .o
Tdegraa [0 year ] (estimates from ref. 6)

I-1800 I-1400 N-1 N-2F N-2G N-3 N-4F N-4G
PCB-28 22 22 18 20 20 22 22 22
PCB-52 14 14 11 12 12 14 14 14
PCB-101 24 24 1.9 22 22 24 24 24
PCB-153 0.45 0.45 0.36 0.40 0.40 0.45 0.45 0.45
PCB-180 0.25 0.25 0.20 0.22 0.22 0.25 0.25 0.25

22



Table SI-6: U [ug m™] of selected PCBs and OCPs in the Italian and Norwegian soil profiles.

profile layer 18 28+31 49 52 101 118 138 153 150 194 ¢-HCH -HCH pp'-DDE pp'-DDT
Oi 0.05 0.10 0.07 0.19 0.41 0.93 2.2 2.5 1.4 0.22 0.23 0.35 2.7 3.0
Oe 0.04 0.31 0.42 .53 2.0 4.5 13 15 10 2.0 0.48 0.86 20 19
Oa 0.03 0.12 0.13 0.38 1.47 35 2.6 11 83 1.8 0.28 0.25 19 15
I-18000 Al 0.66 0.80 0.12 1.3 25 6.8 19 21 15 3.9 0.14 0.69 43 22
A2 4.5 9.5 4.6 11 4.6 6.3 17 20 13 1.8 0.79 2.8 44 24
A3 41 8.3 25 85 0.59 1.3 84 10 87 1.4 11 3.0 16 11
AB 6.0 12 4.9 16 2.0 14 4.4 6.3 34 1.5 1.2 4.4 7.1 0.3
T oi | 010 0% 01s 03T 04 TS T X I 28 1Z 020 0407 048 1o 3177
Oe 0.20 0.54 0.99 1.5 33 7.3 18 19 11 21 1.8 3.0 16 20
11400 Oa 0.05 0.3_1 0.33 0.89 1.7 39 94 11 "3 1.8 0.43 0.56 3.8 18
Al 0.90 1.6 0.24 1.7 39 10 33 35 2 3.0 1.6 45 53

Oa
peatl
peat2
peatd

N-4G

0.17

0.95
0.25

0.08

n.d. not detected

23
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