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Key findings biomonitoring Zubieta 2021

§ High dioxin levels in mosses near the incinerator

§ Elevated dioxins at egg location (3600 m) in the main wind 
direction south of the incinerator

§ Typical combustion congeners, like OCDD and HpCDF1, are 
found in the eggs

§ PFAS found in the biomatrices mosses, eggs and sediment

§ More research is needed in water stream near incinerator, 
because of calamities



2021:  24 samples and 16 analyses
DR CALUX, GC-MS, ERaCALUX and FITC-4 (PFAS)

Analyse results  biomonitoring samples Zubieta 2021

Results 2021
Upperbound (UB) Upperbound (UB)

Sample Wind Distance Matrix PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
Date Total Samples Location direction m Year TW-REF-NR number BDS nr BDS Analysis DR CALUX DR CALUX DR CALUX GC-MS-ub GC-MS GC-MS ERaCALUX CALUX FITC-T4

1.7 3.3. 2.5 5.0 µg PFOA µg PFOA
1.75 1.75 pg / 17b dry weight dry weight

pg  BEQ (TCDD)/g  fat (veg: product) pg TEQ/g fat (veg: product) Estradiol eq./l µg PFOA eq./g µg PFOA eq./g product

T Y S Veg. Moss:   2021
1 1 1 V 09/10/2021 1 Moss Loc. C South 370 2021 21TWZ-MOS-01-C 41614 not defined DR CALUX 0.41 0.074 0.484
2 2 2 V 09/10/2021 2 Moss Loc. C1 South 355 2021 21TWZ-MOS-04-C1 41615 not defined DR CALUX 2.0 0.31 2.31

355 2021 21TWZ-MOS-04-C1 41615 not defined FITC-T4 17.0
355 2021 21TWZ-MOS-05-C1 DR CALUX

3 3 3 V 09/10/2021 3 Moss Loc. C3 South 460 2021 21TWZ-MOS-06-C3 41617 not defined DR CALUX 0.45 0.12 0.57
4 4 4 V 09/10/2021 4 Moss Zaldibia South 26000 2021 21TWZ-MOS-07-ZAL 41616 not defined DR CALUX 0.46 LOQ < 0.06 0.52

21TWZ-MOS-07-ZAL 41616 not defined FITC-T4 4.2
5 5 5 V 09/10/2021 5 Moss C1 Extra analyse 17-06-2022 South 355 2021 21TWZ-MOS-05-C1 not defined DR CALUX 0.96 0.05 1.01
6 6 6 V 09/10/2021 6 Moss C1 Extra analyse 17-06-2022 355 2021 21TWZ-MOS-06-C1 not defined DR CALUX 0.59 0.09 0.68

Vegetation:   2021
7 X Oct-21 1 leaves 4, Gainaundi North-East 955 21TWZ-IA-08-4 DR CALUX

8 X Oct-21 1 leaves B 21TWZ-IA-09-B DR CALUX

Oct-21 1 leaves B DR CALUX

Oct-21 1 leaves D DR CALUX

Oct-21 1 leaves E DR CALUX

9 X Oct-21 1 pine needles C South 370 21TWZ-PR-02-C DR CALUX

10 X Oct-21 1 leaves, spines C South 370 21TWZ-UE-03-C DR CALUX

11 X Oct-21 1 pine needles on the ground 14p North 1370 21TWZ-v02-14P DR CALUX

12 X Oct-21 1 leaves 1 press (new  location) North 1530 21TWZ-v01-1p DR CALUX

13 X Oct-21 1 leaves inside chicken coop 13A - Andoain North 1530 21TWZ-v03-13a DR CALUX

Sediment:     2021
14 7 1 V 01/10/2021 1 Sediment location 1 Arkaitzerreka - downstream WtE North 243-442 2021 21TWZ-SEDdn-01 41618 sediment ERaCALUX LOQ < 0.0039
15 8 2 V 0kt-2021 2 Sediment location 2 Arkaitzerreka - upstream WtE 2021 21TWZ-SEDup-02 41619 sediment ERaCALUX LOQ < 0.0051
16 3 X 0kt-2021 Sediment location 3  near biomass river East-NE 763-1420 ERaCALUX21TWZ-SED-03 ERaCALUX
17 4 X 0kt-2021 Sediment location 4  Abalotz stream South-East 1575-1670 ERaCALUX21TWZ-SED-04 ERaCALUX

Water:            2021
18 X Oct-21 Rural waterstream location 1 Arkaitzerreka - downstream WtE 2021 21TWZ-Wdn-01 water ERaCALUX

19 X Oct-21 Rural waterstream location 2 Arkaitzerreka - upstream WtE 2021 21TWZ-Wup-02 water ERaCALUX

20 X Oct-21 Rural waterstream location 3  near biomass river 2021 21TWZ-W-03 water ERaCALUX

21 X Oct-21 Rural waterstream location 4  Abalotz stream 2021 21TWZ-W-04 water ERaCALUX

Soil:                  2021
22 X 0kt-2021 1 rural aera C South 370 2021 21TWZ-SO-HM-01-C Soil Heavy Metals

Eggs:                2021
23 9 1 V 01/10/2021 1 Location 1  "press" North 1610 2021 21TWZ-E01-1p 41611 Food egg DR CALUX 0.94 0.96 1.9
24 10 V 01/10/2021 Location 1  "press" North 1610 2021 21TWZ-E01-1p 41611 Food egg FITC-T4 1.9
25 11 2 V 01/10/2021 2 Location 13A Andoain South 3500 2021 21TWZ-E03-13A 41612 Food egg DR CALUX 2.6 2.3 4.9
26 12 V 04/11/2021 Location 13A Andoain South 3500 2021 21TWZ-E03-13A 41730 Food egg GC-MS 1.5 3.5 5.0
27 13 V 04/11/2021 Location 13A Andoain South 3500 2021 21TWZ-E03-13A 41730 Food egg FITC-T4 1.9
28 14 3 V 01/10/2021 3 Loaction 14p   Zubieta North 1370 2021 21TWZ-E02-14p 41613 Food egg DR CALUX 0.81 0.59 1.4

Biomonitoring Zubieta 2021  



Analyse results  biomonitoring moss samples Zubieta 2021

C
C1C3

2020

Results 2021
Upperbound (UB) Upperbound (UB)

Sample Wind Distance Matrix PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
T Y S Date Total Samples Location direction m Year TW-REF-NR number BDS nr BDS Analysis DR CALUX DR CALUX DR CALUX GC-MS-ub GC-MS GC-MS ERaCALUX CALUX FITC-T4

1.7 3.3. 2.5 5.0 µg PFOA µg PFOA
1.75 1.75 pg / 17b dry weight dry weight

pg  BEQ (TCDD)/g  fat (veg: product) pg TEQ/g fat (veg: product) Estradiol eq./l µg PFOA eq./g µg PFOA eq./g product

Veg. Moss:   2021
14 1 1 V 9-10-2021 1 Moss Loc. C South 370 2021 21TWZ-MOS-01-C 41614 not defined DR CALUX 0.41 0.074 0.484
15 2 2 V 9-10-2021 2 Moss Loc. C1 South 355 2021 21TWZ-MOS-04-C1 41615 not defined DR CALUX 2.0 0.31 2.31 pooled
16 3 355 2021 21TWZ-MOS-04-C1 41615 not defined FITC-T4 17,0

355 2021 21TWZ-MOS-05-C1 DR CALUX
17 4 3 V 9-10-2021 3 Moss Loc. C3 South 460 2021 21TWZ-MOS-06-C3 41617 not defined DR CALUX 0.45 0.12 0.57
18 5 4 V 9-10-2021 4 Moss Zaldibia South 26000 2021 21TWZ-MOS-07-ZAL 41616 not defined DR CALUX 0.46 LOQ < 0.06 0.52
19 6 2021 21TWZ-MOS-07-ZAL 41616 not defined FITC-T4 4,2
20 7 5 V 9-10-2021 5 Moss C1 Extra analyse 17-06-2022 South 355 2021 21TWZ-MOS-05-C1 43131 not defined DR CALUX 0,96 0,05 1,01 pooled
21 8 6 V 9-10-2021 6 Moss C1 Extra analyse 17-06-2022 South 355 2021 21TWZ-MOS-04-C1 43132 not defined DR CALUX 0,59 0,09 0,68 pooled

Biomonitoring Zubieta 2021  



Location of moss samples Zubieta 2021
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TW  Indicative scale Results
DR CALUX 

      > 5.0 pg TCDD eq./g product
      > 2.0 pg TCDD eq./g product

1.0 - 2.0 pg TCDD eq./g product
0.5 - 1.0 pg TCDD eq./g product
      < 0.5 pg TCDD eq./g product

Reason for focus research 2021 on mosses

Distance

Date Samle date Number (m) Wind direction PCDD/F/dl-PCB PCDD/F dl-PCB

2019 TW-MOSS-DR-1901 30/09/2019 C 370 S 0.05 0.03 0.02

2020 20TWC-mos-01 29/11/2020 C 370 S 1.20 1.00 0.20

20TWF-MOS-01DR 02-05-2021. F=B 410 SSW 1.03 1 0.03
20TWC-MOS-02DR 02-05-2021. C1 385 S 1.13 1.1 0.03

21-TWZ-MOS-06-C3 09/10/2021 C3 650 S 0.57 0.45 0.12
21-TWZ-MOS-01-C 09/10/2021 C 370 S 0.48 0.41 0.07

21-TWZ-MOS-04-C1 09/10/2021 C1 385 S 2.31 2.00 0.31
22-TWZ-MOS-05-C1 09/10/2021 C1 (glas) 385 S 1.01 0.96 0.05
22-TWZ-MOS-04-C1 09/10/2021 C1 (plastic) 385 S 0.68 0.59 0.09

2021-2 21-TWZ-MOS-CC1 09/10/2021 1.01 0.88 0.13

Zubieta biomonitoring mosses 2019 -2021  (MediumBound, MB)
DR CALUX pg TCDD eq/g product

20
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5 samples pooled 

0.1

Results  2019

1.20

Results  2020

1.15

Results  2021-1

1.01

Results  2021-2

Before operation

Year Number PCDD/F/dl-PCB PCDD/F dl-PCB

2019 n=1 0.05 0.03 0.02
2020 n=1 1.20 1.00 0.20
2021-1 n=2 1.08 1.05 0.03
2021-2 n=5 1.01 0.88 0.13

DR CALUX pg TCDD eq/g product  (MB)

Average
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Dioxins in mosses Zubieta
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Year Number PCDD/F/dl-PCB PCDD/F dl-PCB

2019 n=1 0.05 0.03 0.02
2020 n=1 1.20 1.00 0.20
2021-1 n=2 1.08 1.05 0.03
2021-2 n=5 1.01 0.88 0.13

DR CALUX pg TCDD eq/g product  (MB)
Average



TWZ-MOSS-04

TWZ-MOSS-05

Extra analyses mosses on glass jar vs plastic bag,  Zubieta 2021

TW extra analyses on packaging
Result: 

no influence of LDPE package 
material (plastic bag)of migration 
dioxin into these moss samples.

These moss analysis results verifies 
the elevation of dioxin in mosses 

near the incinerator



C

Sample location

Sample storage

Sampling of mosses Zubieta 2021

C

Geo-location: 43.253150, -2.040300



PFAS analyses in mosses

There are more than 8000 PFAS compounds and analysis is limited.

The analyse technique of FITC-T4 means fluorescent-labelled thyroxine (FITC-T4) consisting of fluorescein isothiocyanate (FITC) and L-

thyroxine (T4). 

PFAS CALUX is a very novel bio detection technique. 
Both assays are expressed in µg PFOA equivalent/gram product.

Upperbound (UB)
Sample Wind Distance PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
Date Total Samples Location direction m Year TW-REF-NR number Analysis DR CALUX DR CALUX DR CALUX CALUX FITC-T4

pg  TCDD eq./g µg PFOA eq./g µg PFOA eq./g 

Veg. Moss:   2019
30/09/2019 1 Moss Loc. C (Gey) South 370 2019 TW-MOS-DR-1901 DR CALUX LOQ<0.06 LOQ<0.04 LOQ<0.1
13/09/2019 2 Moss pooled B, CNear MWI / Loc.  B, C South 400-370 2019 TW-MOS-HM-1902 Heavy Metals*

Veg. Moss:   2020
29/11/2020 1 Moss Loc. C South 370 2020 20TWC-MOS-01 DR CALUX 1.0 0.2 1.2
29/11/2020 Moss Loc. C South 370 2020 20TWC-MOS-01 PFAS CALUX 1.5

02-05-2021. 2 Moss F South 406 2020 20TWF-MOS-01DR DR CALUX 1.0 0.05 1.05
F=B 20TWB-MOS_01DR 5.0

02-05-2021. 1 Moss C' =Loc C1 South 355 2020 20TWC-MOS-02DR DR CALUX 1.1 0.05 1.15
02-05-2021. Moss C' =Loc C1 South 355 2020 20TWC-MOS-02PF PFAS CALUX 3,9

02-05-2021. Moss F South 406 2020 20TWF-MOS-01PF PFAS CALUX
25-04-2021. 3 Moss Zaldibia South 26000 2020 20TWZ-MOS-03DR DR CALUX 1.4 0,05 1.45
25-04-2021. Moss Zaldibia 26000 2020 20TWZ-MOS-03PF PFAS CALUX 2.8

Veg. Moss:   2021
09/10/2021 1 Moss Loc. C South 370 2021 21TWZ-MOS-01-C DR CALUX 0.41 0.074 0.484
09/10/2021 2 Moss Loc. C1 South 355 2021 21TWZ-MOS-04-C1 DR CALUX 2.0 0.31 2.31

355 2021 21TWZ-MOS-04-C1 FITC-T4 17,0
09/10/2021 3 Moss Loc. C3 South 460 2021 21TWZ-MOS-06-C3 DR CALUX 0.45 0.12 0.57
09/10/2021 4 Moss Zaldibia South 39000 2021 21TWZ-MOS-07-ZAL DR CALUX 0.46 LOQ < 0.06 0.52

2021 21TWZ-MOS-07-ZAL FITC-T4 4,2
09/10/2021 5 Moss C1 Loc. C1 South 355 2021 21TWZ-MOS-05-C1 DR CALUX 0,96 0,05 1,01
09/10/2021 6 Moss C1 Loc. C1 South 355 2021 21TWZ-MOS-04-C1 DR CALUX 0,59 0,09 0,68

Biomonitoring Mosses Zubieta 2019-2021  



Country Date Matrix Distance Date Location Ref. Nr. PCDD/F/dl-PCB PCDD/F PCB Dioxins/PCB PAH PFAS (FITC-T4) PFAS CALUX PFAS

m ng BAP/g ds µg PFOA eq/g µg PFOA eq/g theoretical

EUS 2020 Sediment 1 471 2020 Zubieta 20-TW-SEDdn-01 0.063 0.49
EUS 2020 Sediment 2 187 2020 Zubieta 20-TW-SEDup-02 0.14 1.09
CZ 2021 Egg 2 4310 2021 Pilsen TW-CZ21-Egg02 20.00 10.00 10.00 100% 1.2 0.25 1.2
CZ 2021 Egg 4 1750 2021 Pilsen TW-CZ21-Egg04 3.30 1.30 2.00 65% 1.4 0.13 1.4
CZ 2021 Mosses 1 3400 2021 Pilsen TW-CZ21-M0S-01 0.42 0.29 0.13 223% 12.00 1.6 1.6
CZ 2021 Mosses 3 420 2021 Pilsen TW-CZ21-M0S-03.0/3.1/3.2 1.60 1.20 0.40 300% 13.00 1.7 1.7
EUS 2021 Egg 13 3700 2021 Zubieta 21TWZ-E03-13a 4.90 2.60 2.30 113% 1.9 1.9
EUS 2021 Egg 1p 1610 2021 Zubieta 21TWZ-E01-1p 1.90 0.94 0.96 98% 1.9 1.9
EUS 2021 Mosses Zal2 39000 2021 Zubieta 21-TWZ-MOS-07-ZAL 0.52 0.46 0.03 1533% 4.2 4.2
LT 2021 Mosses 1 569 2021 Kaunas TW21LT-Mos-01 3.37 2.80 0.57 491% 230.00 8.4 8.4

EUS 2020 Mosses 1 370 2020 Zubieta 20TWC-mos-01 1.20 1.00 0.20 500% 1.5 11.7
LT 2021 Mosses 3 465 2021 Kaunas TW21LT-Mos-03 1.48 1.30 0.18 722% 210.00 13.0 13.0
ES 2021 Cupressus a. 13 400 2021 Madrid TW-MD21-Veg-13/14/15 1.70 1.60 0.10 1600% 380.00 17.0 17.0
ES 2021 Cupressus a. 23 3820 2021 Madrid TW-MD21-Veg-23 0.80 0.73 0.07 1043% 31.00 17.0 17.0
EUS 2021 Mosses C1 400 2021 Zubieta 21TWZ-MOS-04-C1 2.31 2.00 0.31 645% 17.0 17.0
EUS 2020 Mosses B 26000 2020 Zubieta 20TWZ-MOS-03DR 1.43 1.4 0.03 4667% 2.8 21.84
ES 2021 Pinus s. 20 3700 2021 Madrid TW-MD21-Veg-20/22/23 0.14 0.08 0.06 133% 8.10 22.0 22.0
ES 2021 Pinus s. 1 570 2021 Madrid TW-MD21-Veg-01/02 8.40 7.10 1.30 546% 220.00 26.0 26.0
EUS 2020 Mosses C 385 2020 Zubieta 20TWC-MOS-02DR (C) 1.15 1.1 0.03 3667% 3.9 30.42
EUS 2020 Mosses C1 410 2020 Zubieta 20TWB-MOS-01DR (C1) 1.05 1 0.03 3333% 5 39

pg BEQ/g ds

PFAS in biomarkers

PFAS analyses in biomarkers 2020/2021

Blue: < LOD (Limit of Detection)
PFAS Theoretical: Calculation factor is used for  PFAS CALUX to FITC-T4 with a factor 8.5.

This is based on two parallel analyses on eggs  with PFAS CALUX and FITC-T4.
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PFAS analyses biomarkers, Zubieta (FITC-T4)
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Indicative scale PCDD/F/dl-PCB in mosses Zubieta - 2021

Data ToxicoWatch Biomonitoring research in Europe  2019 - 2021

Incinerators Paris (FR) and Madrid (ES) are >20 years in production
Zubieta (EUS/ES), Pilsen (CZ) and Kaunas (LT) are new ones < 2 years in production
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Gipuzkoa Basque Country

Sediments

Analyses of sediments and water

Sediment:     2021
1 V 1-10-2021 1 Sediment: Location 1 - Arkaitzerreka - downstream WtE North 243-442 2021 21TWZ-SEDdn-01 41618 sediment ERaCALUX LOQ < 0.0039
2 V 0kt-2021 2 Sediment: Location 2 - Arkaitzerreka - upstream WtE 2021 21TWZ-SEDup-02 41619 sediment ERaCALUX LOQ < 0.0051

X 0kt-2021 Sediment: Location 3- near biomass river East-NE 763-1420 ERaCALUX21TWZ-SED-03 ERaCALUX
X 0kt-2021 Sediment: Location 4 - Abalotz stream South-East 1575-1670 ERaCALUX21TWZ-SED-04 ERaCALUX



Results location Sediment 1, Zubieta, 2020-2021

X: 577805.847
Y: 4790075.966

Sediment 1
Results 

ERaCALUX
PFAS

S1

20TW-SEDdn-01
downstream WtE
EraCALUX:  0.040
PFAS:           0.063

Results 2020
ERaCALUX:  0.040 ng 17b Estradiol eq./g dw
PFAS:            0.063 µg PFOA eq./g dw

Results 2021
ERaCALUX:  LOQ < 0.0039 ng 17b Estradiol eq./g dw
Sampled in October, 2021



Results location Sediment 2,  Zubieta, 2020 -2021

Sediment 2
Results 

ERaCALUX
PFAS

S2

X: 577786.671
Y: 4789545.487

20TW-SEDup-02
upstream WtE
EraCALUX:  0.018
PFAS:           0.014

Results 2021
ERaCALUX:  LOQ < 0.0051 ng 17b Estradiol eq./g dw
Samples in okt. 2021



Sediment 3
Results 

ERaCALUX
PFAS

X: 578570.687
Y: 4790055.041

S3

No analyses in 2021

20TW-SED-03
near biomass river
ERaCALUX:  LOQ<0.036
PFAS:           in preparation

Results 2020
ERaCALUX:  LOQ<0.036 ng 17b Estradiol 
eq./g dw

Results location Sediment 3,  Zubieta, 2020 -2021



Sediment 4
Results 

ERaCALUX
PFAS

S4

20TW-SED-04
See map location
EraCALUX:  0.040
PFAS:           0.063

X: 578535.566 
Y: 4788222.855

Sampled in 2021: not analysed

Sampling 2021

Results location Sediment 4,  Zubieta, 2020 -2021
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Calamity 1: dead eels in stream Calamity 2: Contaminated brown water

May 10, 2020 July 13, 2022

Calamities Arkaitz erreka, May 10, 2020 & July 13, 2022 



Analyses of water, after spill to Arkaitz erreka, July 13, 2022 

Chlorine: 487 mg,
drinkwater norm 0,25 mg/l,
basic water: 150 mg/l

Initial results of the analysis

Chromo: 129 ug/l, norm: 50 ug/l

Nickel: 81 ug/l, norm: 20 ug/l

Ammonium: 117 mg/l,
Norm 0.608 mg/l

Conductivity: 3610 uS/cm
Norm:1.216 µS/cm

Chemical oxygen demand: 451 mg/l,
norm: 40 mg/l

TOC: 215 mg/l, norm 3 mg/l

Upper limit Calcium : 180 mg/l

TW remarks on initial results, based 
on Dutch (NL) norms



Official governmental Water 
parameters for analyses water
The Netherlands (NL)

Dutch (NL) Parameters of contaminated water

More research is needed



Dioxin
PXDD

Furan
PXDF   

dioxin-like Poly-X-biphenyl
dl-PXB  Chlorine (Cl)

Bromine (Br)
Fluorine (F)

Iodine (I)

Halogen elements:

Chemical analysis (GC-MS) vs Bioassay (DR CALUX) 

DR CALUX, analyses of the whole group of 
dioxin-like activity

Chlorine can
be substituted

by an
other halogen

in dioxins, 
UPOP

Possible known and unknown congeners 

> 5.0 pg TCDD eq./g product
> 2.0 pg TCDD eq./g product

 1.0 - 2.0 pg TCDD eq./g product
 0.5 - 1.0 pg TCDD eq./g product

< 0.5 pg TCDD eq./g product

> 1.7 EU Cut-off-Value   PCDD/F    

> 3.3 EU Cut-off-Value   PCDD/F/dl-PCB

 DR CALUX  Food (Eggs)
pg BEQ / g fat

TW Indicative scale for Non-food

DR CALUX 



Dioxin
PCDD   (75)

n = 7

Furan
PCDF   (135)

n = 10

dioxin-like Polychlorobiphenyl
dl-PCB   (209)

n = 12
Chlorine (Cl)
Bromine (Br)
Fluorine (F)

Iodine (I)

Halogen elements:

Polychlorinated biphenyl   (n=12)
PCB77 3,3',4,4'-Tetrachlorobiphenyl (#77) 0,0001
PCB81 3,4,4',5-Tetrachlorobiphenyl (#81) 0,0003
PCB126 3,3',4,4',5-Pentachlorobiphenyl (#126) 0,1
PCB169 3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 0,03
PCB105 2,3,3',4,4'-Pentachlorobiphenyl (#105) 0,00003
PCB114 2,3,4,4',5-Pentachlorobiphenyl (#114) 0,00003
PCB118 2,3',4,4',5-Pentachlorobiphenyl (#118) 0,00003
PCB123 2,3,4,4',5-Pentachlorobiphenyl (#123) 0,00003
PCB156 2,3,3',4,4',5-Hexachlorobiphenyl (#156) 0,00003
PCB157 2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 0,00003
PCB167 2,3',4,4',5,5'-Hexachlorobiphenyl (#167) 0,00003
PCB189 2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 0,00003

Furans    (n=10)
TCDF 2,3,7,8-Tetrachlorodibenzofuran 0,1
PCDF1 1,2,3,7,8-Pentachlorodibenzofuran 0,03
PCDF2 2,3,4,7,8-Pentachlorodibenzofuran 0,3
HxCDF1 1,2,3,4,7,8-Hexachlorodibenzofuran 0,1
HxCDF2 1,2,3,6,7,8-Hexachlorodibenzofuran 0,1
HxCDF3 1,2,3,7,8,9-Hexachlorodibenzofuran 0,1
HxCDF4 2,3,4,6,7,8-Hexachlorodibenzofuran 0,1
HPCDF1 1,2,3,4,6,7,8-Heptachlorodibenzofuran 0,01
HPCDF2 1,2,3,4,7,8,9-Heptachlorodibenzofuran 0,01
OCDF Octachlorodibenzofuran 0,0003

Dioxins, furans (PCDD/F) and dioxin-like PCBs
Abbreviation Congeners TEF
Dioxins    (n=7)
TCDD 2,3,7,8-Tetrachlorodibenzo-p-dioxin 1
PCDD 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1
HxCDD1 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0,1
HxCDD2 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0,1
HxCDD3 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0,1
HpCDD 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0,01
OCDD Octachlorodibenzo-p-dioxin 0,0003

Congeners of chlorinated compounds  (chemical GC-MS analysis) 

GC-MS chlorinated dioxins (PCDD/Fdl-PCB) 



Dioxin
PCDD   (75)

n = 7

Furan
PCDF   (135)

n = 10

dioxin-like Polychlorobiphenyl
dl-PCB   (209)

n = 12
Chlorine (Cl)

Bromine (Br)
Fluorine (F)

Iodine (I)

Halogen elements:

Chlorine can be
substituted by an
other halogen in 

dioxins, UPOP

EU Regulated
only the chlorinated

sum of dioxins
(PCDD/F/dl-PCB) for 
food             and only
dioxins (PCDD/F) in 

emissions

0.1 ng TEQ/Nm30.1 ng TEQ/Nm3

> 2.5 EU Limit PCDD/F

> 1.75 EU Action level  PCDD/F

Food  (Eggs)      GC-MS   pg TEQ/g fat
Non-food            GC-MS   pgTEQ/g product

> 1.75 EU Action level  dl-PCB
Non-food            GC-MS   pgTEQ/g product
Food  (Eggs)      GC-MS   pg TEQ/g fat

> 5.0 EU Limit PCDD/F/dl-PCB

Food  (Eggs)      GC-MS   pg TEQ/g fat
Non-food            GC-MS   pgTEQ/g product

EU regulations for (sum of) dioxins (PCDD/F/dl-PCB)



Eggs of backyard chicken, Zubieta 2021
Eggs 2021

1 V 1-10-2021 1 Location 1    Zubieta    "Press" North 1610 2021 21TWZ-E01-1p 41611 Food egg DR CALUX 0.94 0.96 1.9
V 1-10-2021 Location 1    Zubieta    "Press" North 1610 2021 21TWZ-E01-1p 41611 Food egg FITC-T4 1,9

2 V 1-10-2021 2 Location 13A - Intxusaran South 3500 2021 21TWZ-E03-13A 41612 Food egg DR CALUX 2.6 2.3 4.9
V 4-11-2021 Location 13A - Intxusaran South 3500 2021 21TWZ-E03-13A 41730 Food egg GC-MS 1.5 3.5 5.0
V 4-11-2021 Location 13A - Intxusaran South 3500 2021 21TWZ-E03-13A 41730 Food egg FITC-T4 1,9

3 V 1-10-2021 3 Loaction 14p  - Petritza North 1370 2021 21TWZ-E02-14p 41613 Food egg DR CALUX 0.81 0.59 1.4

Loc  13aLoc 1 Loc 14p
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Confounders of dioxins in Eggs of backyard chicken, Zubieta 2019



Egg 13

Egg 1

Egg 14

TW-REF-NR TWZ-01 TWZ-13 TWZ-14
Distance (m) 1650 3430 900
Winddirection N SSE NNE
Pics permissions yes yes yes
Breed unknown unknown unknown
N hens 18 20 6
N rooster 1 1 0
Age (month) 12 till 60 18 11
Eggs/day 13 (CALC) 14 (calc) 5 (calc)
Eggs/week 88 (calc) 100 (calc) 35 (calc)
Eggs/month 378 (calc) 420 (calc) 150 (calc)
Foraging area 30 300 300
Housing 4 5 3
Terrain soil, grass soil, grass soil, grass, stones
Feed Left-over kitchen, garden biological left-over

commercial ecological commercial ecological
Outdoor fireplace No No
Housing material Wood Wood
All purpose burner no No
Pesticides use no No

PCDD/F 0.94 2.60 0.81
dl-PCB 0.96 2.30 0.59
PCDD/F/dl-PCB 1.90 4.90 1.4

Zubieta, 2021
Sample egg location questionnairy Zubieta, Spain - 2021

DR CALUX  pg BEQ /g fat

Questionnairy

Results dioxins & Locations of Eggs of backyard chicken, Zubieta 2019



Ekorec

Construcciones metálicas Zazpi S.A.
Polígono, Borda Berri Kalea, 18, 2014 0 Andoain, Gipuzkoa

GUIPUZCOA. PLANTA ASFÁLTICA DE ANDOAIN

EKOREC, located in Andoain (Basque Country) is a reference in plastic’s circular economy within Spain, 
especially in PET materials. We recycle PET bottles using post-consumer and post-industrial waste. The 
resulting flakes (color and transparent) are transformed into PET granule, agglomerate and PET sheet. Our 

customers (food&bev, pharma, home personal care, industry) use those materials to produce new packagings
such us PET trays and bottles. In our production process we use sustainable materials and energy from our own 
Cogeneration Power Plant.

Circular economy

Certificated zero waste

Metal construction

Possible confounders location 13A (Andoain), 2021



In 2020 a exceeding of the action limit of PCDD/F in the CALUX. 
The verification show an exceeding of the action limit for dl-PCB.

 
PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB

01/09/2019 19-TWZ-001 2.40 1.80 0.60
27/01/2020 19-TWZ-001 3.11 1.17 1.94
01/09/2020 20TWZ-001 1.60 0.84 0.76
01/10/2021 21TWZ-E01-1p 1.90 0.94 0.96

Cut-off 3.3 1.7 5 1.75 1.75

Egg location 1, 1610 m north from the incinerator
DR CALUX GC-MS

In 2021 the values comply the EU-norm. 

Incinerator

Egg location 1

FITC-T4 PFAS: 1.9 µg PFOA eq/g fat

Dioxins contamination Egg location 1 “Press”, 2021



DR CALUX  PCDD/F/dl/PCBIs suspect

GC-MS : PCDD/F/dl-PCb doesn’t comply with EU limit of dioxins in food 

FITC-T4 PFAS: 1.9 µg PFOA eq/g fat

 
PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB

01/09/2019 TWZ-013 1.40 1.40 0.00
01/10/2021 21TWZ-E03-13a 4.90 2.60 2.30
01/10/2021 21TWZ-E03-13a 5.00 1.50 3.50

Cut-off 3.3 1.7 5 1.75 1.75

Egg location 13, 3600 m south from the incinerator
DR CALUX GC-MS

Incinerator

3600 m

GC-MS : dl-PCB exceed action limit

Egg location 13A

Dioxins contamination Egg location 13A (Andoain), 2021
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Calux analysis complies with EU limit of dioxins in food/eggs

 
PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB

01/10/2021 21TWZ-E02-14p 1.4 0.81 0.59
Cut-off 3.3 1.7 5 1.75 1.75

Egg location 14, 1370 m north from the incinerator - 2021
DR CALUX GC-MS

Dioxins contamination Egg location 14p - Zubieta, 2021
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Key findings biomonitoring Zubieta 2021 Advice biomonitoring Zubieta 2022

§ Moss sampling/analyses dioxins in a circle all around 
incinerator like in 2019. 

§ Analysis of Pinus radiata on dioxins and PFAS

§ Locations of backyard chicken coops needs to > 5

§ Mother milk research , repeat of 2019

§ Moss sampling/analyses PFAS in a circle all around  
incinerator 

§ Water spills need to be studied in relation with priority 
substances, like dioxins, PFAS 

§ Need for emissions patterns (congers)incinerator with long 
term sampling

§ Exclude reference location moss from this research 2021

§ High dioxin levels in mosses near the incinerator

§ Elevated dioxins at egg location (3600 m) in the main wind 
direction south  of the incinerator

§ Typical combustion congeners, like OCDD and HpCDF1, are 
found in the eggs

§ PFAS found in the biomatrices mosses, eggs and sediment

§ More research is needed in water stream near incinerator, 
because of calamities



Annex: sample and analyses



Total overview  biomonitoring samples & results,  Zubieta 2019-2021

1

Samples in 2019,        in Total:  26 analysis      MM-3,   Mosses-2,     Veg-4,     Sediment-4,    Water-2,      Eggs-10 locations / 11 analysis 

Samples in 2020,        in Total:  18 analysis      MM-0,   Mosses-8,     Veg-2,     Sediment-6,    Water-0,      Eggs-2 locations / 2 analysis 

Samples in 2021,        in Total:  16 analysis      MM-0,   Mosses-8,     Veg-0,     Sediment-2,    Water-0,      Eggs-3 locations / 6 analysis 

2019- 2021 = Total: 60 analysis

Results 2019-2021
Upperbound (UB) Upperbound (UB)

Sample Wind Distance Matrix PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
Date Total Samples Location direction m Year TW-REF-NR number BDS nr BDS Analysis DR CALUX DR CALUX DR CALUX GC-MS-ub GC-MS GC-MS ERaCALUX CALUX FITC-T4

1.7 3.3. 2.5 5.0 µg PFOA µg PFOA
1.75 1.75 pg / 17b dry weight dry weight

pg  BEQ (TCDD)/g  fat (veg: product) pg TEQ/g fat (veg: product) Estradiol eq./l µg PFOA eq./g µg PFOA eq./g product

T Y S Human Mother Milk 2019

1 1 1 V oct.-2019 1 MM pooled Lasarte North-east 2046 2019 TW-MML-1901 36668 H. milk DR CALUX 0.057 0.039 0.096

2 2 2 V oct.-2019 2 MM pooled Usurbil North-West 1500 2019 TW-MMU-1902 36667 H. milk DR CALUX 0.074 0.106 0.180

3 3 3 V oct.-2019 3 MM pooled Andoain South-East 4150 2019 TW-MMA-1903 36669 H. milk DR CALUX 0.095 0.065 0.160

Veg. Moss:   2019
4 4 1 V 30-9-2019 1 Moss Loc. C (Gey) South 370 2019 TW-MOS-DR-1901 36670 Food /veg. DR CALUX LOQ<0.06 LOQ<0.04 LOQ<0.1
5 5 V 13-9-2019 2 Moss pooled B, C Near MWI / Loc.  B, C South 400-370 2019 TW-MOS-HM-1902 Heavy Metals*

Veg. Moss:   2020
6 1 1 V 29-11-2020 1 Moss Loc. C South 370 2020 20TWC-MOS-01 39356 not defined DR CALUX 1.0 0.2 1.2
7 2 V 29-11-2020 Moss Loc. C South 370 2020 20TWC-MOS-01 39356 not defined PFAS CALUX 1.5

8 3 2 V 02-05-2021. 2 Moss F South 406 2020 20TWF-MOS-01DR 40625 not defined DR CALUX 1.0 0.05 1.05
F=B 20TWB-MOS_01DR 5.0

9 4 3 V 02-05-2021. 1 Moss C' =Loc C1 South 355 2020 20TWC-MOS-02DR 40624 not defined DR CALUX 1.1 0.05 1.15
19 5 V 02-05-2021. Moss C' =Loc C1 South 355 2020 20TWC-MOS-02PF 40627 not defined PFAS CALUX 3,9

11 6 V 02-05-2021. Moss F South 406 2020 20TWF-MOS-01PF 40628 not defined PFAS CALUX
12 7 4 V 25-04-2021. 3 Moss Zaldibia South 26000 2020 20TWZ-MOS-03DR 40626 not defined DR CALUX 1.4 0,05 1.45
13 8 V 25-04-2021. Moss Zaldibia 26000 2020 20TWZ-MOS-03PF 40629 not defined PFAS CALUX 2.8

Veg. Moss:   2021
14 1 1 V 9-10-2021 1 Moss Loc. C South 370 2021 21TWZ-MOS-01-C 41614 not defined DR CALUX 0.41 0.074 0.484
15 2 2 V 9-10-2021 2 Moss Loc. C1 South 355 2021 21TWZ-MOS-04-C1 41615 not defined DR CALUX 2.0 0.31 2.31 pooled
16 3 355 2021 21TWZ-MOS-04-C1 41615 not defined FITC-T4 17,0

355 2021 21TWZ-MOS-05-C1 DR CALUX
17 4 3 V 9-10-2021 3 Moss Loc. C3 South 460 2021 21TWZ-MOS-06-C3 41617 not defined DR CALUX 0.45 0.12 0.57
18 5 4 V 9-10-2021 4 Moss Zaldibia South 26000 2021 21TWZ-MOS-07-ZAL 41616 not defined DR CALUX 0.46 LOQ < 0.06 0.52
19 6 2021 21TWZ-MOS-07-ZAL 41616 not defined FITC-T4 4,2
20 7 5 V 9-10-2021 5 Moss C1 Extra analyse 17-06-2022 South 355 2021 21TWZ-MOS-05-C1 43131 not defined DR CALUX 0,96 0,05 1,01 pooled
21 8 6 V 9-10-2021 6 Moss C1 Extra analyse 17-06-2022 South 355 2021 21TWZ-MOS-04-C1 43132 not defined DR CALUX 0,59 0,09 0,68 pooled

Biomonitoring Zubieta 2019-2021  



Total overview  biomonitoring samples & results,  Zubieta 2019-2021

2
Results 2019-2021

Upperbound (UB) Upperbound (UB)
Sample Wind Distance Matrix PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
Date Total Samples Location direction m Year TW-REF-NR number BDS nr BDS Analysis DR CALUX DR CALUX DR CALUX GC-MS-ub GC-MS GC-MS ERaCALUX CALUX FITC-T4

1.7 3.3. 2.5 5.0 µg PFOA µg PFOA
1.75 1.75 pg / 17b dry weight dry weight

pg  BEQ (TCDD)/g  fat (veg: product) pg TEQ/g fat (veg: product) Estradiol eq./l µg PFOA eq./g µg PFOA eq./g product

T Y S Vegetation:   2019
22 7 1 V 13/09/2019 1 leaves Loc. E -Old Ilex (Gey) East-South-East 2590 2019 TWG-5-2 35912 Food /veg. DR CALUX 0.10 0.18 0.28
23 8 2 V 13/09/2019 2 leaves Loc. A,B,1,4 2019 TW-ILX-AB14-1901 36671 Food /veg. DR CALUX 0.20 0.0 0.20

A= 1620/ N, B= 381/SW, 1=1530/N, 4= 955/NE
24 9 3 V 13/09/2019 3 Leaves Loc B,D,C D=Noth/South/West/South 2019 TW-ULEX-BCD-1902 36672 Food /veg. DR CALUX 0.13 0.06 0.19
25 10 4 V 13/09/2019 4 pine needles Loc. C (Gey) South 370 2019 TWG-3-2 35913 Food /veg. DR CALUX LOQ<0.05 0.24 0.29

Vegetation:   2020
26 9 1 V 29/11/2020 1 Pine needles C South 370 2020 20TWC-PR-02 39357 not defined DR CALUX 0.18 0.13 0.31

X 29/11/2020 1 leaves, spines C South 375 2020 20TWC-OT-03 DR CALUX
27 10 2 V 30/11/2020 1 leaves 1 press (new  location) North 1530 2020 20TW1-IL-04 39358 not defined DR CALUX LOQ < 0.02

X 30/11/2020 1 leaves 4b North-East 955 2020 20TW4b-IL-05 DRCALUX

Vegetation:   2021
X Oct-21 1 leaves 4, Gainaundi North-East 955 21TWZ-IA-08-4 DR CALUX

X Oct-21 1 leaves B 21TWZ-IA-09-B DR CALUX

Oct-21 1 leaves B DR CALUX

Oct-21 1 leaves D DR CALUX 1

Oct-21 1 leaves E DR CALUX

X Oct-21 1 pine needles C South 370 21TWZ-PR-02-C DR CALUX

X Oct-21 1 leaves, spines C South 370 21TWZ-UE-03-C DR CALUX

X Oct-21 1 pine needles on the ground  14p North 1370 21TWZ-v02-14P DR CALUX

X Oct-21 1 leaves 1 press (new  location) North 1530 21TWZ-v01-1p DR CALUX

X Oct-21 1 leaves inside 13a chicken coop North 1530 21TWZ-v03-13a DR CALUX

Biomonitoring Zubieta 2019-2021  



3

Total overview  biomonitoring samples & results,  Zubieta 2019-2021

Results 2019-2021

Upperbound (UB) Upperbound (UB)

Sample Wind Distance Matrix PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
Date Total Samples Location direction m Year TW-REF-NR number BDS nr BDS Analysis DR CALUX DR CALUX DR CALUX GC-MS-ub GC-MS GC-MS ERaCALUX CALUX FITC-T4

1.7 3.3. 2.5 5.0 µg PFOA µg PFOA
1.75 1.75 pg / 17b dry weight dry weight

pg  BEQ (TCDD)/g  fat (veg: product) pg TEQ/g fat (veg: product) Estradiol eq./l µg PFOA eq./g µg PFOA eq./g product

T Y S Sediment:     2019

28 10 1 V sep-19 1 Sediment: Location 1 - Arkaitzerreka  stream- downstream WtE North 243-442 2019 TW-SED-01-1901 ERaCALUX 130.000

Originally 3 samples were taken in 3 different spots 
near location 1, in the same stream. A pooled sample 

of the 3 was analysed. TW-SED-01-1901-A
TW-SED-01-1901-B
TW-SED-01-1901-C

29 11 2 V sep-19 2 Sediment: Location 2 - Arkaitzerreka  upstream WtE East-NE 763-1420 2019 TW-SED-03-1902 ERaCALUX 20.000

30 12 3 V sep-19 3 Sediment: Location 3- near biomass river South-East 1575-1670 2019 TW-SED-04-1903 ERaCALUX 5.100

31 13 4 V sep-19 4 Sediment: Location 4 - Abalotz stream South-West 208 2019 TW-SED-02-1904 36836 soil ERaCALUX 270.000

Sediment:     2020

32 11 1 V 29-11-2020 1 Sediment: Location 1 - Arkaitzerreka - downstream WtE North 243-442 2020 20TW-SEDdn-01 39352 Soil ERaCALUX 0.040

33 12 V 29-11-2020 Sediment: Location 1 - Arkaitzerreka - downstream WtE 2020 20TW-SEDdn-01 39352 soil PFAS CALUX 0,063

34 13 2 V 29-11-2020 2 Sediment: Location 2 - Arkaitzerreka - upstream WtE 2020 20TW-SEDup-02 39353 soil ERaCALUX 0.180

35 14 V 29-11-2020 Sediment: Location 2 - Arkaitzerreka - upstream WtE 2020 20TW-SEDup-02 39353 soil PFAS CALUX 0,140

36 15 3 V 30-11-2020 3 Sediment: Location 3- near biomass river East-NE 763-1420 2020 20TW-SED     -03 39354 soil ERaCALUX LOQ < 0.036

37 16 4 V 30-11-2020 4 Sediment: Location 4 - Abalotz stream South-East 1575-1670 2020 20TW-SED     -04 39355 soil ERaCALUX LOQ < 0.036

Sediment:     2021

38 9 1 V 1-10-2021 1 Sediment: Location 1 - Arkaitzerreka - downstream WtE North 243-442 2021 21TWZ-SEDdn-01 41618 sediment ERaCALUX LOQ < 0.0039

39 10 2 V 0kt-2021 2 Sediment: Location 2 - Arkaitzerreka - upstream WtE 2021 21TWZ-SEDup-02 41619 sediment ERaCALUX LOQ < 0.0051

X 0kt-2021 Sediment: Location 3- near biomass river East-NE 763-1420 ERaCALUX21TWZ-SED-03 ERaCALUX
X 0kt-2021 Sediment: Location 4 - Abalotz stream South-East 1575-1670 ERaCALUX21TWZ-SED-04 ERaCALUX

Water:            2019

40 14 1 V 0-9-2019 1 Underground water Gainaundi, Loc 4 2019 TW-RW4-2 36053 water ERaCALUX 0.036
41 15 2 V 0-9-2019 2 Rural waterstream Same as location 2 of sediments 2019 TW-RW0-0 36052 water ERaCALUX 0.033

X 0-9-2019 Rural waterstream Same as location 2 of sediments 2019 TW-HM-01 water Heavy metals
Water:            2020

X 29-11-2020 Rural waterstream Same as location 1 of sediments 2020 20TW-Wdn-01 ERaCALUX
X 29-11-2020 Rural waterstream Same as location 2 of sediments 2020 20TW-Wup-02 ERaCALUX
X 30-11-2020 Rural waterstream Same as location 3 of sediments 2020 20TW-W00-03 ERaCALUX

Water:            2021

X okt-21 Rural waterstream Same as location 1 of sediments 2021 21TWZ-Wdn-01 water ERaCALUX
X okt-21 Rural waterstream Same as location 2 of sediments 2021 21TWZ-Wup-02 water ERaCALUX
X okt-21 Rural waterstream Same as location 3 of sediments 2021 21TWZ-W-03 water ERaCALUX
X okt-21 Rural waterstream Same as location 4 of sediments 2021 21TWZ-W-04 water ERaCALUX

Soil:                  2020

X 29-11-2020 1 rural aera C
South 370 2020 20TW-S-HM01 Soil Heavy Metals

Soil:                  2021

X 0kt-2021 1 rural aera C
South 370 2021 21TWZ-SO-HM-01-C Soil Heavy Metals

Biomonitoring Zubieta 2019-2021  



4

Total overview  biomonitoring samples & results,  Zubieta 2019-2021

2021:  3 Eggs samples analysed on dioxins DR CALUX  and 2 on PFAS (Fitc-T4)

Results 2019-2021
Upperbound (UB) Upperbound (UB)

Sample Wind Distance Matrix PCDD/F dl-PCB PCDD/F/dl-PCB PCDD/F dl-PCB PCDD/F/dl-PCB PFAS PFAS
Date Total Samples Location direction m Year TW-REF-NR number BDS nr BDS Analysis DR CALUX DR CALUX DR CALUX GC-MS-ub GC-MS GC-MS ERaCALUX CALUX FITC-T4

1.7 3.3. 2.5 5.0 µg PFOA µg PFOA
1.75 1.75 pg / 17b dry weight dry weight

pg  BEQ (TCDD)/g  fat (veg: product) pg TEQ/g fat (veg: product) Estradiol eq./l µg PFOA eq./g µg PFOA eq./g product

T Y S Eggs:                2019 Eggs 2019
42 17 1 V 10/09/2019 1 Location 1    Zubieta    "Press" North 1610 2019 TWZ-001 (GC-MS 1901) 35905 food/egg DR CALUX 1.8 0.6 2.4
43 18 V 10/09/2019 1 Location 1    Zubieta    "Press" North 1610 2019 TWZ-001 (GC-MS 1901) GC-MS 1.17 1.94 3.11
44 19 2 V 09/09/2019 2 Location 2    AÑORGA     "Paradise, Wol" North-East 5470 2019 TWZ-002 35906 food/egg DR CALUX 0.96 1.64 2.6
45 20 3 V 09/09/2019 3 Location 3    Hernani   Fig/pallet wood burning/ Sawmill North-East 4250 2019 TWZ-003 35928 food/egg DR CALUX 6.1 1.5 7.6
46 21 4 V 09/09/2019 4 Location 4    Gainaundi     Horseman/Water-well North-East 955 2019 TWZ-004 35907 food/egg DR CALUX 0.99 0.71 1.7

X 10/09/2019 Location 5    Agina    "Pumpkin", black hens  North-West 3440 2019

47 22 5 V 10/09/2019 5 Location 6    Kaparotz   "Aluminium smelt   UCIN" North-West 2570 2019 TWZ-006 35909 food/egg DR CALUX 3.8 0.9 4.7
48 23 6 V 10/09/2019 6 Location 7    Zaltzate   Flowers North-East 3280 2019 TWZ-007 35910 food/egg DR CALUX 0.86 2.44 3.3

X 10/09/2019 Location 8     Lasarte, Hernani  "Asbest / horse" North-East 3380 2019

49 24 7 V 12/09/2019 7 Location 9     Urnieta   Baby/Hunting dogs North-East 4490 2019 TWZ-009 35929 food/egg DR CALUX 1.8 1.5 3.3
50 25 8 V 12/09/2019 8 Location 10    Segoretegi, Andoain   "Highway A15" South 3870 2019 TWZ-010 35930 food/egg DR CALUX 4.4 0.4 4.8
51 26 9 V 13/09/2019 9 Location 11    Udarnita/Zaldibia   (M&P) South 26400 2019 TWZ-011 35911 food/egg DR CALUX 0.89 0.81 1.7

X Location 12    Bugati  = location 4b (alternative) South 3680 2019

52 27 10 V 01/12/2019 10 Location 13    13a Intux South 3600 2019 TWZ-013 36673 food/egg DR CALUX 1.4 0.0 1.4

Eggs 2020
53 17 1 V 30/11/2020 1 location 1 'press' "Press" North 1610 2020 20TWZ-001/1p 39359 Food egg DR CALUX 0.84 0.76 1.6

X 30/11/2020 location 4b (alternative) 4b (alternative) North-East 955 2020 20TWZ-002/4b DR CALUX
54 18 2 V 30/11/2020 2 Supermarket Eggs Local supermaket 2020 20TWZ-000/sup 39360 Food egg DR CALUX LOQ < 0.3 LOQ < 0.3 LOQ < 0.6

Eggs 2021
55 12 1 V 01/10/2021 1 Location 1    Zubieta    "Press" North 1610 2021 21TWZ-E01-1p 41611 Food egg DR CALUX 0.94 0.96 1.9
56 13 V 01/10/2021 Location 1    Zubieta    "Press" North 1610 2021 21TWZ-E01-1p 41611 Food egg FITC-T4 1.9
57 14 2 V 01/10/2021 2 Location 13A - Andoain South 3500 2021 21TWZ-E03-13A 41612 Food egg DR CALUX 2.6 2.3 4.9
58 15 V 04/11/2021 Location 13A - Andoain South 3500 2021 21TWZ-E03-13A 41730 Food egg GC-MS 1.5 3.5 5.0
59 16 V 04/11/2021 Location 13A - Andoain South 3500 2021 21TWZ-E03-13A 41730 Food egg FITC-T4 1.9
60 17 3 V 01/10/2021 3 Loaction 14p  - Zubieta North 1370 2021 21TWZ-E02-14p 41613 Food egg DR CALUX 0.81 0.59 1.4

Biomonitoring Zubieta 2019-2021  

Samples in 2019,        in Total:  26 analysis      MM-3,   Mosses-2,     Veg-4,     Sediment-4,    Water-2,      Eggs-10 locations / 11 analysis 

Samples in 2020,        in Total:  18 analysis      MM-0,   Mosses-8,     Veg-2,     Sediment-6,    Water-0,      Eggs-2 locations / 2 analysis 

Samples in 2021,        in Total:  16 analysis      MM-0,   Mosses-8,     Veg-0,     Sediment-2,    Water-0,      Eggs-3 locations / 6 analysis 

2019- 2021 = Total: 60 analysis


