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	Institute
	Sampling sites
	Site number (Figure 5)
(2 sampling periods)
	Site with one sampling period

	AZTI
	Deba
	1
	

	 
	Lezo
	2
	

	 
	Museo
	3
	

	 
	Practicos
	4
	

	CEFAS
	Belfast
	5
	

	 
	Fal
	6
	

	 
	Liverpool
	
	X -Technical problem

	 
	X38a
	7
	

	DCU
	ABW (Alexandra Basin West)
	8
	

	 
	Dublin Bay Buoy
	9
	

	 
	Lough Mahon (M69)
	10
	

	 
	North Channel Great Island (M70)
	11
	

	IFREMER
	Port-en-Bessin
	15
	

	 
	Fontenelle
	12
	

	 
	Saint-Nazaire
	13
	

	 
	Saumonard
	14
	

	 
	Terenez
	
	X - Additionnal site


	 
	Antifer 
	
	X - Additionnal site


	 
	Sillon des anglais 
	
	X - Additionnal site


	 
	Le Croisic 
	
	X - Additionnal site


	 
	Lazaret 
	
	X - Additionnal site


	IPMA
	Aveiro
	
	X -Technical problem

	 
	Porto
	
	X -Technical problem

	 
	Sesimbra
	
	X -Technical problem

	 
	Tagus
	
	X -Technical problem

	ITC
	Gando
	16
	

	 
	Jinamar
	17
	

	 
	Luz
	18
	

	 
	Taliarte
	19
	

	MSS-SEPA
	Braehead
	
	X - 1 sampling period

	 
	Montrose
	
	X - 1 sampling period

	 
	Newhaven
	
	X - 1 sampling period

	UNICA
	Molo Dogana
	20
	

	 
	Molo Ichnusa
	21
	

	 
	Molo Rinascita
	22
	

	 
	Sant ‘Elmo
	23
	





[bookmark: _Hlk52541676]Annex 2 - Statistical process and results
For each metal, outliers were identified from the linear model, as those samples presenting standardized residuals, greater than 3 (rejection of values above 99.73% of the total values assuming that their distribution follows a normal distribution). In this way, an iterative process was carried out until no more outliers were identified: the process started with the linear modelling of all the results, thus allowing the identification of possible outliers. A new linear model was made by removing the previously identified outliers. The new outliers were then removed, and the process was repeated until all the outliers were identified. 
[bookmark: _Hlk121131799]The diagnosis of the model was based on a standard graphical panel with graphical and numerical outputs to judge the normality and homoscedasticity of the residuals (Breusch and Pagan, 1979 ;  Goldfeld and Quandt , 1965) (Annex 3). Although there was a consensus on these parameters for the validation of linear models, the assumption of normality of the residuals was considered secondary; the linear model was then considered to be robust to the absence of normality of the given residuals. Nevertheless, in addition to the QQ-plot (which allows a graphical analysis of the normality of the residuals) the Shapiro-Wilk and Lilliefors (Kolmogorov-Smirnov) tests were performed to guide the validation of the model (Knief and Forstmeier, 2020). The most important point was to have a QQ-plot curve that was as linear as possible with no real residuals that stand out (no curved distributed residuals). In this case, even if the results of the normality tests mentioned above were below the validity threshold (p-value < 0.05), the normality hypothesis was accepted . The Shapiro-Wilk and Lilliefors (Kolmogorov-Smirnov) tests were selected considering that the power and robustness of the tests is subject to application conditions, namely the size of the sample population. During data processing, the first step aimed at identifying and excluding outliers (pairs of values), which resulted in fluctuating sizes of metal datasets for linear regressions. To take these varying sizes of datasets into account, it was deemed necessary to consider two normality tests, Shapiro-Wilk and Lilliefors (Kolmogorov-Smirnov), allowing a less critical diagnosis than a result based on the selection of a single test. The idea was to choose a parametric test (Shapiro-Wilk) and a non-parametric test (Lilliefors) (Scherrer, 2007), which have different conditions of application, particularly with regard to the size of the datasets. This approach has also been used to test the homoscedasticity of the model's residuals.
The homoscedasticity of the residuals was also considered, thanks to the graphical output illustrating the square roots of the residuals (standardized residuals) as a function of the predicted theoretical values (fitted-values) of Y and the Breush-Pagan and Golfeld-Quandt tests. Although Koenker's version was considered (less sensitive to the lack of normality than the original version), the Breush-Pagan test stayed sensitive to the lack of normality. The homoscedasticity of the residuals was also tested with the Golfeld-Quandt test. 
The validity of the final model for each metal was therefore considered valid when:
1- p-value < 0.05. A low p-Value (<0.05) indicates that the null hypothesis (no effect) can be rejected. In other words, a predictor with a low p-value is likely to be a significant addition to the model, because changes in the value of the predictor will result in changes in the response variable;
2- the residuals follow a normal or near-normal distribution. Although the normality of residuals was checked using the Shapiro-Wilk and Lilliefors tests, a subtle deviation from normality was accepted, following the paradigm of Wasserstein et al. (2019), when the QQ-plot was linear without standing curve-distributed residuals, as linear models are known to be very robust to violations of the normality assumption (Knief and Forstmeier, 2020).
[bookmark: _Hlk125556757]3- the homoscedasticity of the residuals is verified; i.e., there is no increase in the variance of the residuals when the value of X increases.
It should nevertheless be specified that the choice to consider two tests for each criterion offered the possibility to be more objective on the decision (each test having its limits/gaps). Thus, the validation of a model was accepted if one of the 2 tests for each criterion was valid. As mentioned above, normality could be the subject of a less clear-cut decision (linear model is very robust to violations of the normality assumption (Knief and Forstmeier, 2020), also based on the graphical output (QQ-plot). In any case, it  is advisable to remain vigilant on this cut-off point of statistical thresholds (i.e. p-value < 0.05), keeping in mind the number of values taken into account, their general appearance by a visual glance (graphical output) and by relativizing the concept of "significant" (Wasserstein et al., 2019). 
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 Annex 3 - Statistical process results[image: ]
Figure S1: Cadmium: Relationship between dissolved concentration and DGT labile concentration. The dark green line represents the linear model and the corresponding confidence interval (CI 95; orange dashed lines) and prediction interval (PI 95 ; green dashed lines) are also depicted. WS: wet season; DS: dry season. The table represents, for each site/season, the coupled DGT and dissolved concentrations (ICPMS) results. The rows with a grey background cannot be used because a result is missing in one or the other method. The rows with red background correspond to the results identified as outliers by the iterative process and the iteration number (nb. Iter.) is specified. The rows with a white background are those that have been used to build the model

[image: ]
Figure S2: Nickel: Relationship between dissolved concentration and DGT labile concentration. The dark green line represents the linear model and the corresponding confidence interval (CI 95; orange dashed lines) and prediction interval (PI 95 ; green dashed lines) are also depicted. WS: wet season; DS: dry season. . The table represents, for each site/season, the coupled DGT and dissolved concentrations (ICPMS) results. The rows with a grey background cannot be used because a result is missing in one or the other method. The rows with red background correspond to the results identified as outliers by the iterative process and the iteration number (nb. Iter.) is specified. The rows with a white background are those that have been used to build the model
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[bookmark: _Hlk114834915]Figure S3: Lead: Relationship between dissolved concentration and DGT labile concentration. The dark green line represents the linear model and the corresponding confidence interval (CI 95 ; orange dashed lines) and prediction interval (PI 95 ; green dashed lines) are also depicted. WS: wet season; DS: dry season. The table represents, for each site/season, the coupled DGT and dissolved concentrations (ICPMS) results. The rows with a grey background cannot be used because a result is missing in one or the other method. The rows with red background correspond to the results identified as outliers by the iterative process and the iteration number (nb. Iter.) is specified. The rows with a white background are those that have been used to build the model
Annex 4 – Results of the three statistical methods used as a first approach in the data processing to determine the (A)-EQS DGT

[bookmark: _Hlk107494285]Preliminary data processing was carried out to explore the dataset and define the most appropriate method and selection of data to be used. 
The quantile regression was initially used to visualise the effect of the distribution of the results on the linear regression, by illustrating the outputs by different quantiles of the Xs. It demonstrated the positive effect of removing statistical outliers; better distribution of the lines of the different quantiles (less intersecting or more parallel lines), and especially the slopes and intercepts were very close between the regression line and the median of the quantile regression. 
For exploration purpose, comparison of the (A)--EQS DGT values determined using three different statistical approaches was done: i) by multiplying the EQS marine water by the CFDGT (geometric mean of the ratio ([M]DGT/([M]Dissolved concentration) ii) by quantile regression, and iii) by linear regression. The results of these three methods are provided in Table 1. 
[bookmark: _Hlk127528777]The quantile regression is not a method intended to make predictions contrarily to linear regression, and using a linear regression is preferred than using only the CF DGT.   Thus, the linear regression model was selected as the most appropriate method. (A)- EQS DGT values were closed for Cd using the three different methods, and the linear model provided the lowest (A)-EQS DGT for Ni and Pb, ensuring a more stringent classification and a higher level of protection.
Table S1: Results of the three statistical methods used as a first approach in the data process to determine the (A)-EQS DGT.
	
	Concentration Factor method
	Linear regression model method
	Quantile regression model method

	
	CF DGT
(geometric mean)
	(A)-EQS DGT (µg.L-1)
	(A)-EQS DGT (µg.L-1)
	(A)-EQS DGT (µg.L-1)

	Cd
	0.91
	0.18
	0.20
	0.21*
→ 0.20

	Ni
	1.27
	10.92*
→ 8.6
	4.60
	4.89

	Pb
	0.79
	1.02
	0.23
	0.26



* Labile metal concentrations represent free ions and metals dissociating sufficiently fast from inorganic and organic complexes, while not accounting for metals present in strong complexes that, depending metal-specific characteristics and the environment, can represent a high percentage of the metal present. Therefore, as a precaution, when calculated (A)-EQS DGT (10.92 µg.L-1 and 0.21 µg.L-1 for Ni and Cd, respectively) were higher than the existing EQS marine water, these last ones were considered for the (A)-EQS DGT (8.6 µg.L-1 and 0.20 µg.L-1 for Ni and Cd, respectively).
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name_lab | name sta | season | type PbDGT | PbICPMS | iternb
[ wm DEBA DS estuary 963 3579
(2] am LEZO DS estuary 51535
2] am MUSEO_D2 DS estuary 474028
4] &m MUSEO_D4 oS estuary 3507.67
5] &m PRACTICOS oS estuary 101903
6 | am DEBA ws estuary 4768 394
7| am LeX ws estuary 16739 33532
e | am IUSEO_D3 ws estuary 17329 45883
o | am MUSEO_D5 ws estuary 13316 48207
[0 ] { RACTICOS ws estuary 13474 29919
1] ceras BELFAST Ds estuary 1444 4802
12| cepas FAL D2 Ds estuary 1535 10447
13| ceFas FAL D4 Ds estuary 18.08 9088
[ 14| CEFAS  LVERPOOL DS coastal 7507
15| ceras X38A DS coastal 5484 5037
(16 | ceras BELFAST ws estuary 4274 4296
17| ceras FAL D2 ws estuary 11508 4675
18 | ceFas FAL D4 ws estuary 8076 5121
(19| CerAs  LVERPOOL ws coastal 54 21308
20 | ceras X38A ws coastal 7163 7025
21 ) ocu D2 0s estuary 746133 7077.45 1
22 ocu D4 0s estuary 80455 121322 1
23] ocu 169 DS estuary 12833 133
[ 24 1 ocu o 0s estu 27 7367 3
|25 | DCU DUBLINBAYBUOY DS coastal 118
25 ] DCU DUBLINBAYBUOYS DS ast 58033 5467 2
2] ocu ws estuary
25| ocu 169 ws estuary 9533 74
2] ocu 7o ws estuary 87 62
{30 | DCU DUBLINBAYBUOY WS coastal 12633
31| DCU  DUBLINBAYBUOY WS coastal 163 13233
(32| IFREMER  FONTENE s estuary 2744 3431
{33 | IFREMER Ds estuary 22198 1787
34| IFREMER BESSIN DS coastal 3867 396
735 | FREMER L DS coastal 7342 10633
735 | IFREMER SANTNAZARED DS coastal 4409 2767
37| FREMER SANTNAZARED DS coastal 2053 284
{38 | IFREMES AU s coastal 2475 365
(39 | IFREMER  FONTENELLE ws wa 1779 991
40| IFREMER  ANTIFER BAF ws coastal 443 35275
41 | IFREMER BESSI ws coastal 10367 4348
(42| IFREMER _ LECROISI ws coastal 67.05 622
43| IFREWER SANTNAZARED  ws coastal 17837 123
44| IFREMER SANTNAZARED  ws oastal 8109 2042
| 45|  IFREMES SAUMONARD ws coastal 10481 19867
45| IFREMER SLLONANGLAIS B ws coastal 22934 3355
] P AVERO. oS estuary 2167
(45 ] Pua PORTO DS coastal 2933
(49 ] Pua SESINBRA DS coastal 4067
50 ] iPuA TAGUS S coastal 2
5] Pwa AVEIRO_D3 ws estuary 12033 14525
52| P AVEIRO_DS ws tua 39 131
I PORTO ws coastal 9167 202
{54 | PHA  SESMBRAD2  ws oastal 9867 14637
755 | PuA  SESIMBRAD:  ws coastal 5833 13558
T TAGUS ws coastal 19333 1605
T T TAGUS D4 ws coastal 17 13933
[ea ] GANDO Ds coastal 1016 4988
[sa] JINAMAR DS astal 682 2836
60| LUz D! DS coastal 3458 5319
6] e Lz, Ds coastal 2122 5736
2] Lz_2 02 Ds coastal 1028 6032
(62 ] mc Lz2 o DS coastal 797 6239
(6] iC ALIARTE DS oastal 3143 4845
65| 1Tc TAMRTE2D2 DS coastal 10772 67.41
66 | C LARTE 204 DS coastal 7734 7652
ez ] c AND ws coastal 9298 1571
[ea ] ic JINAMAR ws coastal 2497 5996
6o | 703 ws coastal 15622 9295
0] mc iz 07 ws coastal 5729 9208
[T TALARTE ws coastal 569 21021
[ 72 | WSSSEPA  BRAEHEAD s coastal 4627 6618
(73| WSSSEPA  MONTROSE DS coastal 8878 26988
[ 74| WSSSEPA  NEWHAVEN DS coastal 829 7572
[ 2= ] I LODOGANA DS coastal 14167 19733
{76 | UNICA  MOLONCHUSA DS coastal 67 20833
| 77| UNICA  MOLORNASCIT DS coastal 11533 135767
776 | UNcA  SANTELMOD2 DS coastal 4 190
(70 | UNICA  SANTELMO D5 s coastal 6933 150
{80 ] UNICA  WOLODOGANA WS coastal 19053 72412
(81 | UNICA  MOLONCHUSA  Ws coastal 12513 500
(82 | UNICA MOLORNASCIT:  Ws coastal 27892 142867
{783 | UNICA  SANTELMO D3 ws coastal 13056 401

N SANTELMO D5 tal 1019 40
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Cd outlier thres. 3/ nb iter. 3

name_lab | name sta | season | type Cd DGT | CdICPMS | tternb
[ wm DEBA DS estuary 18 1735
(2] am LEZO DS estuary 254
2] am MUSEO_D2 DS estuary 2597
4] &m MUSEO_D4 os estuary 2632
5 | am PRACTICOS DS estuary 218 232
6 | am DEBA ws estuary 602 293
7| am ws estuary 11963 11458
e | am IUSEO_D3 ws estuary 238 2692
o | MUSEO_D5 ws estuary 2538 2817
0 ) am PRACTICOS ws estuary 7551 4829
1] ceras BELFAST DS estuary 1355 2645
12| cepas FAL D2 Ds estuary 1752 2041
13| ceFas FAL D4 Ds estuary 1473 2644
14 ] cer LIVERPOOL DS coastal 2421
15| ceras X38A DS coastal 1923 2564
(16 | ceras BELFAST ws estuary 1937 1875
17| ceras FAL D2 ws estuary 3567 3619
18 | ceFas FAL D4 ws estuary 435 3558
(19| CerAs  LVERPOOL ws coastal 2973 2922
20 | ceras X38A ws coastal 1959 1926
2] ocu ABW_D2 DS estuary 3695
22] ocu ABW_D4 DS estuary 534 528
23] ocu 169 DS estuary 25 1467
[ 24 1 ocu o 0s estu 3383 15
25 ocu YBU DS coast 439 1433
(25 )] ocu BAYBUOY4 DS coast 822 2067
27 ] ocu ABW ws estuary 3383 i
28] ocu 169 ws estuary 1733 155
(20 ] oc 7o ws estuary 206 195
730 | DCU  DUBLINGAYE ws coastal 1867
31| DCU  DUBLINBAYBUOY WS coastal 2293 1967
(32| IFREMER  FONTENELLE Ds estua 1492 1192
{33 ) IFREMER  TERENEZ DS estu 5200 2338
34| IFREMER BESSIN DS coastal 95 1105
35 | IFREMER DS coastal 904 1467
735 | IFREMER SANTNAZARED DS coastal 1932 836
37| FREMER SANTNAZARED DS coastal 1657 1022
(35| FREN HONAF DS coastal 1492 1072
(39 | IFREMER  FONTENELLE ws wa 1882 1478
40| IFREMER  ANTIFER BAF ws coastal 146 235
41 | IFREMER BESSIN ws coastal 1408 144
42| IFREMER ROISIC ws coastal 1348 15
43| IFREWER SANTNAZARED  ws coastal 2293 7
44| IFREMER SANTNAZARED  ws oastal 1725 16
Y MONARD ws coastal 2043 1467
45| IFREMER SLLONANGLAIS B ws coastal 3262 2009
T AVERO. oS estuary 30
(45 ] Pua PORTO DS coastal 1367
(49 ] Pua SESINBRA DS coastal 1
50 ] iPuA us DS coastal 1333
5] Pwa AVEIRO_D3 ws estuary 25 2575
52| P AVEIRO_DS ws tua 2 2617
s3] iPua PORTO ws coastal 2267 275
{54 | PHA  SESMBRAD2  ws oastal 12 13
755 | PuA  SESIMBRAD:  ws coastal 1033 1367
T TAGUS ws coastal 1967 2
T T TAGUS D4 ws coastal 1833 297
I ANDO Ds coastal 132 374
[sa] JINAMAR DS astal 129 501
60| LUz D! DS coastal 256 122
6] e Lz Ds coastal 323 79
2] Lz_2 02 Ds coastal 663 958
(62 ] mc Uz 2 D4 DS coastal 618 986
(6] iC LIARTE DS oastal 13 524
65| 1TC  TALARTE 2.D: DS coastal 289 569
66| TC TAMRTIE2Ds DS coastal 519 604
ez ] c ANDO ws coastal 512 529
[ea ] ic JINAMAR ws coastal 209 472
[60 ] mc Lz D3 ws coastal 965 85
0] Lz o7 ws coastal 563 832
S ic TALARTE ws coastal 237 529
[ 72 | WSSSEPA  BRAEHEAD Ds coastal 1011 2266
[ 73] WSSSEPA  MONTROSE bs oast 1381 382
[ 74| WSSSEPA  NEWHAVEN DS coastal 1721 2738
{75 ] UNICA  MOLODOGANA DS coastal 1903 2067
{76 | UNICA  MOLONCHUSA DS coastal 74 1567
| 77 ] UNICA  MOLORINASCITA DS coastal 1273 4657
{76 ] UNCA SANTELMOD2  Ds coastal 92 145
(70| UNCA  SANTELMO DS Ds coastal 10 1
{80 ] UNICA  WOLODOGANA WS coastal 1303 1429
(81 | UNICA  MOLONCHUSA  Ws coastal 1057 13
(82 | UNICA MOLORNASCIT:  Ws coastal 982 1433
8] unic ANTELMO D3 ws coastal 1102 13

N SANTELMO D5 tal 1221 1
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ary 241356 4
Azl Ds estuary 257.27 37189
Az MUSEQ_D2 Ds estuary 699.4 24511
Az MUSEQ_D4 Ds estuary 540.22 24311
Az PRACTICOS Ds estuary 20568 19474
el ws estuary 110767 97403
AzTl ws estuary 408.35 34889
Az E£0_D3 ws estuary 266.38 42323
azni MUSEO_DS ws estuary 23096 4352
1 RACTICOS ws estuary 33439 24163
CEFAS BELFAST Ds estuary 31639 560.5
CEFAS FAL L Ds estuary 7124 64167
CEFAS FAL D4 Ds estuary 34824 546.01
EFAS  LIVERPOOL DS coastal 318.80
CEFAS x38A DS coastal 31372 7301
CEFAS BELFAST ws estuary 500.4 88391
CEFAS FAL_D2 ws estuary 1121.00 82324
CEFAS FAL D4 ws estuary 74215 78454
CEFAS LIVERPOOL ws coastal 759 63498
CEFAS x38A ws coastal 407.31 415.44
D2 estuary 26502 36297 1
ool /D4 bs estuary 1362.16 3
Dcu 169 Ds estuary 900.39 25333
beu 7o bs estus 1444 23067 o
DCU  DUBLINBAYBUOY DS coastal 78938 22233
DCU  DUBLIN ¥4 DS as 1450.98 3086 2
Dcu 2By ws estuary 617.37 1278.33
pcu i) ws estuary 5494
Dcu 70 ws estuary 588.07 44,
DCU  DUBLINBAYBUOY WS coastal 77633
DUBLINBAYBUOY WS coastal 516.25 88
IFREMER  FOI LE s estuary 307.88 24217
IFREMER Ds estuary 604.17 50566
IFRENER BESSIN Ds coastal 679.48 5838
IFREVER LAZARET DS coastal 286.15 193
[ RED2 DS 212772 153033 3
IFREIER SAINTNAZARE D DS coastal 112342 11865
IFREHES HONA s coastal 29146
IFREMER  FONTENELLE ws estu 57187
IFREMER  ANTIFER_BAF ws coastal 3347 44075
IFRENER N ws coastal 776.38 550.4
IFREMER _ LECROISIC WS coastal 326.95 2845
IFREMER SAINTNAZARE D ws coastal 1231.49 878.33
IFRENER SAINTNAZARE D ws coastal 9312 8732
IFRENES MONARD ws coastal 55431 26333
IFREVER SILLONANGLAS B Ws coastal 505.84 367
1PUA AVEIRO DS estuary 60483
IPIA PORTO. DS coastal 238
IPHIA SESIMBRA DS coastal 13467
P TAGUS s coastal 221
IPIA AVEIRO_D3 ws estuary 80067 8215
1PIA AVEIRO_DS ws est 62067 8232
1P PORTO ws coastal 34867 3825
IPA  SESIVERA D2 ws coastal 24233
1A SESIBRA D4 ws coastal 22033 22457
1PIA TAGUS_D2 ws coastal 295 43
1PIA TAGUS D4 ws coastal 43133
r GANDO Ds coastal 16451 8432
mc JINAHAR Ds coastal 155.92 10267
mc 12_D: Ds coastal 187 16127
mc Luz] Ds coastal 18435 169.85
mc LUz 2 D2 Ds coastal 88365 31383
mc 17_2 D4 Ds coastal 5432 32666
mc ALIARTE Ds coastal 164.27 13072
mc TAARTE2D2 DS coastal 937.11 21772
mc LIARTE 2 D4 DS coastal 497.79 22417
mc D ws coastal 746.26 27834
mc JINAHAR ws coastal 17713 24897
mc D ws coastal 36430 27525
mc ws coastal 2 27858
r TALIARTE ws coastal 18664 47257
NSS-SEPA  BRAEHEAD s coastal 69353 1544.42
NSS-SEPA  MONTROSE Ds coastal 28368 358.26
MSS-SEPA  NEWHAVEN Ds coastal 48133 40038
I ANA DS coastal 0458 4.
UNICA  MOLOINCHUSA DS coastal 357684 7133
UNICA  MOLORINASCIT: DS coastal s78.18 578567
UNICA  SANTELMO_D2 Ds coastal 361.02 347
UNICA  SANTELMO_DS s coastal 26299 30367
UNIC HOLOD! ws coastal 42232 41733
UNICA  WOLOINCHUSA WS coastal 40567
UNICA  MOLORINASCITZ coastal 42912 368.33
UNICA  SAl D3 ws coastal 60064
Ul SANTELMO DS astal 41789 5





