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Introduction

The civicyEP v]e §]}v « o viEpresanting}enliXonmentally conscious residents in Turnianska Kotlina,
took the initiative in 2023 to contact Zero Waste Europe and ToxicbWEf¢) for independent research on the
deposition of persistent organic pollutants (POPs) such as dioxins (PCDD/F/@dR@RBlic Aromatic
Hydrocarbons (PAH) and PFAS, as aglieavy metals in the environment surrounding the cement kiln
uvs E x dpuEx v, 0}} Alulv 82 <}*] Z Pl}v ]v “o}keld XEx }€E JvP Aju
Cement Plant's websitethe plant is equipped with statf-the-art BAT/BREV equipment. Waste gases, with a
volume flow rate of 165000 fthour are discharged into the air through a fabric filter and subsequently through
a chimney with a height of 51.0 meters. The dust separated by the fibre filters is transported alygriedhe
raw material landfill. The conveyor belts used for transporting the clay foiirggustthin the plant to the sieving
station are dust-tight.Cement production ranks among the energy-intensive industries. This platrteddy
EU grants, burns waste materials, ranging from plastic agglomerate, worn-out @ldaudgres, and PCB oil-
containing wasté€ - as a sustainable alternative to fossil fuels. There are plansdéasaowaste burning from
65,000 to 115,000 tons annualéynearly50%increase. Cement kilns are utilised for the destruction of persistent
organic pollutants such as PCBs and PFAS, owing to the higher combustion temperatures they provide

Emissions of pollutants must adhere to the emission limits set by EU Decrd®/Ra08 Coll. (Air Act No.
137/2010 Coll. repeals several regulations) as amended for cement rotary kilns and shoutd Irefestrial
Emissions Directive and BREF 2028 [+ v}§ Ath&E &idissions of dioxins are measured only a few hours per
year. The last publication dates 2018 with limited information on dioxin emissions and lacking detailed TEQ
distribution data. No recent data are available on emissions and depssifiother persistent organic pollutants
(POPs), like PAH, fluorine compounds (PFAS), and dioxin-likdEB research does not (yet) include
monitoring of brominated dioxins (PBDD/F) or other halogenated POPs but might be necéssgesyigate the
emission of these abundant flame retardants.

In this report, T [ * research focuses on assessing the environmental impact around thevS IJov dpuEx v
Bodvou. We employ biomonitoring techniques using eggs from backyard chickeal,assanalysing fruit and

vegetation for dioxins, PFAS, PAH and heavy metals. Alongside S % E} p S]}vU SZ @&aded}v }( <}“]

additional industrial sources of air pollutioiotably, ins o & v ,}*>}A  limesBrE Ja blsic raw

material for cement production, is extracted. Adjacent to the cementakénecologically significant areas,
including the Protected Bird Area Slovak Karst (SKCHVU 027) and the National Nature Ratielsiea Gorge,

which forms part of the Slovak Karst National Park

1 https://www.danucem.com/site/2d y Enad-bodvou-cement-plant

2jv E o Jv . 8Z tuS%us }(SZ (pEV o]l]v s® U XeX du@Ex VvOBJECAME §} il §}ve }(

3 Wastes classified under catalogue numbers 191210, 191211, 19121212, 19121212, 191214 and 160119. In addition,
wastes are classified under catalogue numbers 191204 (Plastic agglomerate) and 160103 (Worn tyres).
4 https://eeb.org/wp-content/uploads/2023/04/Upgrading-Europes-air.pdf
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https://www.danucem.com/site/2/turna-nad-bodvou-cement-plant
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiur4abguyEAxUUhf0HHdZ8DHQQFnoECBIQAQ&url=https%3A%2F%2Fwww.enviroportal.sk%2Feia%2Fdokument%2F95736&usg=AOvVaw1hrA77Ggk059CEb8S43Vzz&opi=89978449

Sampling

This biomonitoring research comprehended the biomarkers: eggs of backyard chickens, egoyshebgdles
(Picea abigs mossesBryophytq, and fruits such as apples, grapes, and figs leaves, asthellmatrices roof
dust, sediment, and water. The research area covers the environment of fiver¢ainding villages of the
cement kiln within a radius of 2500 meters. The afore-mentioned samples are takefodirof#) locations in

A}EVAI U 3ZE ~ie]Jvs o & UAZ@E. [vie ]V 9Q}evIAvU~ie Jv duEx v

7. Sample Locations < 2500 m around Cement kiln Turfia nad Bodvou

n Chicken eggs
* Pine needles

w Mosses
” Sheep wool

FRUIT:
- Apple
Sample S i i ; - Fig (leaf)
) S 57 [ %
locations SafT— B il i
Oct. 2023 - e a
e »Cement kiln-Tuthia nad Bodvou

-
Roof dust

Water/Sediment

\v

Eggs

At each egg location, TW collected (2) se-0f0 fresh eggs, mixed the total contents (egg yolk and white) and
stored them in HDPE lab containers in a freezer until analyses in thelegstibnnaire and a location inspection
areconductedat every backyard chicken egg location by the TW teaidentify any potential confounder fact.

SN TINDEE fiee o™
B B .y _ oy o .

Fruit
TW collected samples 200t300-gram fresh fruit from the fruit trees and shrubs, which were placed in special
HDPE-lab bags, and stored in a aigl environment.

Vegetation (Mosses /Pine needles)

Vegetation sample200t300-grams of fresh pine needles from Pine treeBicea abieand 200t300-gram
mosses Bryophytd, were collected frome Z «[ ( }}ife safne locationasthe egg sampling. Additionally,
moss Bryophytad samples were collected from a rural open field on a hill near Dvornike. Alti@ysamples
were stored in HDPE-lab bags, in a cool, dark, and dry enviranment

ToxicoWatch Biomonitoring, Slovaki@ctober 30/31, 2023
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Roof dust
Roof dust samples weighiB@ grams were collected by direct scraping from a roof at loc&iarnike At the
location inZadie] roof dust that had naturally deposited in a metal bowl was sampled

Water/Sediment
Water and sediment samples, totalling 200 ml water/sediment were collected directiytie downstream
floating Bodvou, near the cement kiln using an HDPE lab container and stored cool and in a dankegrviron

Analysis methods

The collected samples undergo analysis for persistent organic pollutants (POPs) udiraabsdlys (CALUX) and
chemical analyses. The substances of interest are PCDD/F/dI-PCB (dioxing), gody-fluoroalkyl Substances
(PFAS), Polycyclic Aromatic Hydrocarbons (PAH), and analyses of 6-14 heavyrseatal]sCadmium, Cobalt,
Chromium, Lead, Nickel, Aluminium, Barium, Copper, Manganese, Mercury, Silver, Tin, and Zinc.

In this research, bioassay analysis employs DR ®fdrld}xins/furans (PCDD/F) and dioxin-like PCBs (dL-PCBs),
PAH CALUX for PAH substances, and FITC-T4 for the PFAS. Additionally, DRFBSLCX®&)X®, FITC-T4 and
GCMS are used for dioxins analysis in eggs, when results from DR CALUX exceed the El&dg®i(s.topg
BEQ/g fat for PCDD/F and 3.3. pg BEQ/g fat for the sum of dioxins (PCDD/E/@RE@B3)ysis is performed by
BioDetection Systems in Amsterdam, the Netherlands (NL). BDS is accredi#teRvA L401. Chemical analysis
for PAH, PFAS and heavy metals are conducted by the accredited laboratory Soome@gro Control, located

in Delft, the Netherlands (NL). PFAS chemical analyses dr@s/MS to detect 24 PFAS, while heavy metals
analysis utilises ICP-MS.

Chemical (GC-MS) analyses versus bioassay (DR CALUX) analyses for Eggs of backyard chicken

s
Dioxin dioxin-like Poly-X-biphenyl
P DD di-P B
e o o a

e et e
.
ao
So ety a co
L
“ " ° e,

GC-MS indivi hemi

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

EU Cut-off-Value PCOD/F
EU Cut-off-Value PCDD/F/dI-PCB
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unknown
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by an
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Results
Eggst Dioxins

In October 2023, TW sanepl eggs from backyard chickens in six (6) private locations across five (5)
neighbouring villages near the cement kiln. The values with the DR CALUX range frér8 pg BEQ/g fat.
Three (3) locations exceeded the BJ limit of 3.3 pg BEQ/g in backyard chicken eggs (DR CALUXJOpglin
,}o>}A48pginduEx v and)80 pg BEQY gfat (MB)® inZadiel The DR CALUX method assesses the
toxicity of dioxins, including brominated, fluorinated, and other (mixed) halogenategooods. Chemical
analyses, limited to 29 chlorinated dioxins, found in eggd fE x v B.6AggTEYg and in eggs of
locationZadielB.8 pgTEYg. The levels of dI-PCB are from 08.7 pg TEQ/g. The highest-ledePCB is found

in Zadiel Chemical analysis confirmed this value with 6.6 pg TEQ@@dieland measured 3.9 pg TEQ/g in

. }+>} A Both exceed the EU action limit of 1.7 pg TEQ, where action is needed tidettre source. The
congener patterns of dI-PCB closely resemble all these locations.

Results dioxins (PCDD/F-dI-PCB) in Eggs, Kosice Region, Slovakia 2023

i
o

TnB-01: 4.8

5The concept which requires using half of the limit of quantification calculatengahtribution of each congener

ToxicoWatch Biomonitoring, Slovaki@ctober 30/31, 2023



Eggst PFAS

Chemical analysis (LC-MS/MS) detected in all the eggsTREAfghest concentration of PFAS was also found
at location Zadied2 with 457 ug T 16 W/Rg (mb) Notably, the concentration of PFOS, one of the 4 EU-
regulated PFAS compounds exceedsBtémit by 300%: 3.0 uddg. In eggs at locatiod p E x v thé } p
PFG level is 0.75 pg/kg, just below the EU liRgmarkable is the finding 6fdifferent PFAS compounds at
location ZadieB2. The PFAS resultsdggs are also reporteds medium bound1B).6

Results PFAS in backyard chicken EGGS, KoSice Region, Slovakia 2023

3 24 PFAS chemical analysis (LC-MS/MS) Medium bound (mb)

5,00 4,57
4,50
4,00
3,50 PFOS 3 EU Limit
3,00 2 +2 PFAS

2,50
2,00 , PFOS + 5 PFAS
1,50
1,00
0,50
0,00

ng ¥ 24 PFAS/g

Egg Egg Egg Egg
Dvorniky-02 Hostovce-01 Turna nad Bodvou-01 Zadiel-02
SK SK SK SK
2024 2024 2024 2024

6 The concept which requires using half of the limit of quantification calcglttencontribution of each congener

ToxicoWatch Biomonitoring, Slovaki@ctober 30/31, 2023



Fruit

Dioxins on fruit ind p ad Bodvolconsist of 0.24 pg TEQ/wet weight (MB) for the sum of dioxins (PCDD/F/dI-
PCB) and are just below the EU limit of 0.30 pg’ TEkRer locations measured all below the limit of quantification
(<LOQ) for dioxins on fruit.

W& » A e & § Jv PE % °* ]Jv s oD@rnikewith QJI2 and 0322 npvgram dw (MB) for 6:2
Fluorotelomer sulfonate (6:2FTS), respectively. In the other locations, nediid\Be found above the limit of
quantification (>LOQ). Although the presence of 6:2 Fluorotelomer sulfonate (6:2FTS) is witlorgresat,
because of the threat of serious health effe@sd accumulation potential in people, this PFAS is (still) not
included in the EU regulations.

The PAH levels on apples are 2t38.69 ng Benzo(a)Pyrene equivalent per gram/product with the PAH CALUX.
The highest level was found thu Ghad Bodvouln grapes oDvornikeands o @® Xi vP v 1i1XA vP Tio W

was found with the chemical analysis of GCMS.

Results PFAS on fruit, KoSice Region, Slovakia 2023

[ PFAS (LC-MS/MS) chemical analysis- medium bound (mb) |

SNANS NSNS 5
r\(./(\(./ Ne” N AN

C S
NN N I\ e
F F F FH HO

¢ 6:2FTS

F F F

=
%)
<
w
a
<
~
W

o

c

| PFAS Fig
Below the limit of quantification (< LOQ 1,45 ng) (1,62)

6:2 FTS =
0,22 pg

¥«

Apple Apple Grape Grape

Turna nad Bodvou-01 Dvorniky-01 Dvorniky-01 Vcelare-01 Dvorniky-02

Mosses

The values of dioxins measured with DR CALUX in moBsesrakeare 3.3 pg TCDD eq./g, in mosses
at the top of the hill north, and 23.8 pg TCDD eq./g in mosses on&0fbofeters distance from the
plant Mosses collected from roofs im o @ioxins measured 6.4 pg TCDD eq./gaidiel10.8 pg
TCDD eq./g, ang}+>} A 19.0 pg TCDD eq./g dw (MB). The dioxin in all the moss sampledsexce
the limit (for feed) of 0.83 pg TCDD/g@8% dry weight (medium boundB). High levels of dioxins
were detected in all moss samples collected around the cementkérevels of dioxins (PCDD/F/dI-
PCBSs) in mosses of Slovakia are among the highest observediatioet biomonitoring research
conducted by TW. Follow-up research in 2024 on moss in this &leaaill expand to include moss
samples from the Slovak Karst National Park region.

In the mosses of } « > } AandDvornikevalues of 4.6 and 5.4 pg dI-PCB are found. Semi-continuous
measurements of the flue gases are needed to determine the amount andnsatteemissions of
dI-PCB by the cement killn Zadie] DvornikgHill North)and s o CEL, 0.2 and 1.4 pg TCDD eq./g
were measured respectively. Notably, mosses exhibited higher éd\ditsxins when comparetd

fruits or pine needles collected from the same locations. This disparityleigkitibuted to the fact

that fruits mature from blossom to ripe fruit within a few months (May-Septenarer mosses grow
continuously throughout the year and dare for many years.

72013/711/EU
10
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https://eur-lex.europa.eu/legal-content/NL/TXT/PDF/?uri=CELEX:32014H0663

PAH in mosses varies from 355.4 - 4684.7 ng/g Benzo(a)pyrene equivalent WHtGALUX he
chemical analysis tool of tH@CMSon 16 PAH is in the range of 32.823 ng PAH/g. The lowest
level of PAH is found at the top of the hillDwornikeand the highest is found in}+>}A The
bioassay PAH CALUX method measures the toxicity of the total PAH ingtel@IRAH congeners
with chemical analyses (GC-MS).

1}E]Tve v u}ee o <}Qo)A ARV
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Mosses: Results dioxins, Slovakia 2023 compared with mosses in EU countries

35,00 | PCDD/F/dI-PCB, medium bound (mb) 88% dry weight (dw), DR CALUX
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: I I
0,00
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TW data of biomonitoring research in surrounding area of waste incineration and cement kiln in SK, Europe 2021-2023
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Pine needles

The levels of dioxins in pine needles measured with the bioassay DR &Al0.77 pg TCDD eq./g in

Dvornike 1.52 pg TCDD eq./gZédieland 2.85 pg TCDD eq./g,he>}Aands o .@AH levels at

these 4 locations in pine needles are 010816 ng Benzo(a)Pyrene equivalent/g by PAH CALUX. The
chemical method of PAH analyses measuredp *3 v38] ooC Z]PZ & o A o }( 0iXi vP T i
needles atlocation inDvornike

Chemical analyses of PAH congeners in fruit, pine needles, and moss

1200

Indeno(1,2,3cd)pyrene
= Benzo(g h,jperylene
800 u Dibenz(ah)anthracene
mBenzo{a)pyrene

m Benzo{K)fluoranthene
= Benzo{b)fluoranthene
600 W Chrysen
 Benzo{a)anthracene
mPyren

® Fluoranthene

400

200

Dvorniky-01 ~ VEeldre-01 Dvorniky-01 Dvorniky-03 Véeldre-01A Véeldre-01B Dvorniky-01 Hostovce-01B  Zadiel-02 Hostovce-01A

® Anthracene
Phenanthrene

= Fluoren

 Acenaphthene

® Acenaphthylene

ng PAH/g

Grapes Grapes Pine needles Moss Moss Moss Moss Moss Moss Moss
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Roof dust

Residents had reported concern about black dust accumulating on their roofs, windawvs, a
windowpanes. In this research, high levels of PAH were found idusbsampled directly from a
roof at locationDvornike and from a metal bowl below the roof with natlyadeposied dust in
Zadiel Dioxin levels in dust are 5.50 TCDD eq.yvimrnikeand 6.30 pg TCDD eq./gdadiel The dl-
PCBs are 1.20 and 2.20 TCDD eq./g, respectively.

The levels of PAH #adielwere 34,000 ng and Dvornike45,000 ng Benzo(a)Pyrene equivalent per
gram. However, on apples and grapes, much lower levels in the rang82oft .50 ng
Benzo(a)Pyrene equivalent per gram is found in uncleaned fruit samples.

13
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Water / Sediment

A screening test with the FITC-T4 was conducted on water and sed&aenh@& cement kiln. The
level of PFAS in water was found t®tb@®00 ngPFOAeqg. /. This result exceeds the Dutch limiQ&
nanograns per litre for PF@\ bymore than afactor of 70,000.8 The FITC-T4 is a method that measures
the total toxic effect of a mixture of PFAS congeners and is currsatiyby the Dutch government
to screen for PFAS in surface water and inform policy measures for source reduction.

Sediment sampling downstream showed PFAS lev&|808f ng PFOAeq./g (dry weight) with the
method of FITC-T4. The Dutch regulation for soil is set at 0.048 ng PEOAhegesultgreatly
surpas®sthe Duch reguktion for soil. Further research is necessary on water and sediment samples,
as well as upstream samples in the Slovak Karst National Piaudk doitf the extent of the pollution

and if it is structural or an accidental disposal. Extended analysesnitly chemical analysis LC-
MS/MS and the bioassay ERA-CALUX.

Z euose W& ~ Jv A 3§ @ro}Ae Ijli v§

®iedX | | <01 162e
us ZE>>Juls *pE( WAWVP@E/&K <X |> us ZE>»o0]Juls +}Jo A P § WOMRPEW &KXIIPt]vE E- |
. Z spo8s v E uvSlov (JE W& X KOUiii «
Z «ud8lA 1] A S EWiad%oE}PE us RP WRKiiikX lo]SCE Z «u68}A 1] ¢ Ju vSvy uo u v¥Wljov
VP W&KX+ < filivP W&KXP E ue
E EdC A }A & $Z]E>afuls~ 161£ }A € $Z Excf| &

8 Smit C.E., Verbruggen E.M.J. (2022). Risicogrenzen voor PFAS in opperviaktewatdr&bgbtitr022-0074 C.E. Smit |
E.M.J. Verbruggen
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Heavy metals

The results of analyses of heavy metals on moBsgsphyta inZadiel aré6293 mg/kg Zinc, 76 mg/kg
Lead, 71 mg/kg Nickel, 918 mg/kg Manganese, 22 mg/kg Copper and 2.2 mg/kgrCaidiocation
Zadiel More research at reference locations is needed to interpret thaltein the context of this
region. The heavy metals levels in the mosses are among the higbeterk in biomonitoring
research conducted by TW in Europe (2019-2023). In Annexe &stlistin Slovakia are indicated in
boxes for comparative results in Europe. Subsequent samples of magsescollected in the nearby
Slovak Karst National Park and AGGTELEK National Park, located veoytltoserhent kiln in
Hungary.

In pine needlesPicea abieth Zadie] 592 mg/kg of Manganese is found. This result is bayhpared

to other TWrbiomonitoring results in pine needles. Heavy metal analysis of eggghbdskgard
chickens found 0.024 mg/kg Lead (Pb), 0.056 mg Nickel (Ni) and noyMelguwas detected above
the limit of detection (< LODA relatively high content of Aluminium (Al) of 8.3 mg/kg in eggshells of
Dvornikeneeds to have more attention.
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Conclusion

The infographic below presents the initial findings from the TW biomonitoring research

}v u S E}pv 8Z uvs lJov uvs E x dpEx v } Alp <]3p
Region in Slovakia in 2023. Samples were taken within a radius of 2500 meters around the kiln,
in the surrounding of five (5) villages and analysed for persistent organic pollutants (POPS),
such as dioxins, PFAS, PAH and heavy metals. Eggs, pine needles, and mosses exhibited high
concentrations of dioxins (PCCD/F/dI-PCB), polycyclic aromatic hydrocarbons (PAHSs), and per-
and poly-fluoroalkyl substances (PFASH InE x v A six 8} BFAS compounds could be
determined in eggs. PFOS level in eggs of location Zadiel- exceeding the EU limit for PFOS by
300%.

Of particular concern are the screening test results in the surface water stream near the
cement kiln and sediment for the alarmingly high levels of PFAS. The heavy metal levels in
mosses are among the highest recorded in TW-biomonitoring research conducted in Europe
(2019-2023). Additionally, elevated levels of PAH were found in dust depositions on the roofs
of houses in the villages b¥vornikeandZadiel

Overall, the findings from this initial biomonitoring project raise worrying concerns regarding

the presence of dioxins (PCDD/F/dI-PCB), PAH, PFAS and heavy metals in the environment of
§Z]e & P]}v }( 8Z <}'] X &UESZ E E + W H tiespcuiamir@ts]A 3}
source(s) and deposition patterns.
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Annexe
Annexe 1 Analysis methods

The biomarkers underwent analysis for persistent organic pollutants (PK¥Pd)oxins (PCDD/F/dI-
PCB), Per- and polyfluoroalkyl Substances (PFAS), and Polyayeltc Atgdrocarbons (PAMHY.he
analyses were conducted using both bioassays and chemical analyses.

The DR CALUX bioas@ioxin Responsive Clemicd Activated Luciferase gene eXpession) wasused

to quantfy dioxins/furans (PCDD/F) and dioxin-like PCBs (DL-PCBs). ResullR b UX® are
reported in Bioassy Equvalent units, BEQ(pg BE)/g fat) X dZ 3$B&Qdistinguishes results
obtained from food samples from those obtained via chemical analysisCl@amatography-Mass
Spectrometry GC-MS, pg TEQ/g fat) which are reported in Toxic Equivalence (3 ) TiEQ/gfat)
For non-food biomatrices like mosses or pine needles, results from DX @kl expressed TCDD
equivalent per gram of product (TCDD eq/g product) or abbreviated apg TEQH product. The
conganer of TCDD refert® 2,3,7,8-Tetrachlorodibenzo-p-dioxin, as the most toxic dioxin congener.

Chemical analysis by GCMS is conducted if the BEQ valu&R@kxhUX exceed the limit of 3.3 pg
BEQ/g fat for PCDD/F/dI-PCB or 1.7 pg BEQ/g fat for PCD®dRalysis covers 7 dioxins (PCDDs),
10 furans (PCDFs) and 12 dioxin-like polychlorinated biphenyls (DL-PQajimima limit value

for dioxins in eggs is set at 2.5 pg TEQ/g fat for POIllFhe sum of dioxins and dioxin-like PCBs
(dI-PCBHimited to 5 pg TEQ/gram fat).

The action levels faBGMS analysiof dioxins (PCDD/F) and dioxin-like PCBs (DL-PCBSs) in hen eggs,
established by 2013/711/E%re set at 1.75 pg TEQ/g fat. See Figure 5. These action dalels
competent authorities and operatoirsidentifying contamination sources and implementing necessary
measures for reduction or elimination.

PAH analysis is performed using the PAH CALUX assay, with rkgsaksed in benzo[a]pyrene
equivalency (B(a)P). PFAS analyses utilisel B$§&y, measuring the binding potency with thyroid
hormone thyroxine (T4) and plasma transport protein Transthyretin (THiIR)a$say involves
fluorescent-labelled thyroxine (FITC-T4), consisting of fluoreso#tiiotyanate (FITC) and L-thyroxine
(T4), where the measurement is based on fluorescence differeetesdn bound and non-bound
FITC-T4 at the TTR-binding site. results from FITC-T4 analysmoeed inug PFOAequivalent per
gram d product (PFR/g pioduct.

The DR CALUX®, PFAS CALUX®, FITC-TH Sad&h@Ges on dioxins, are performed by
BioDetection Systems, Amsterdam, the Netherlgacsedited under RvA L401.

PFAS chemical analyses were performed on 24 PFAS us@IECA195)PAH withGCMS/MS and
the analyses of heavy metals with ICP-MS (A068+M@85performed by Normec, Rotterdam,NL
the Netherlands.

9 The term POP is used to refer to toxic chemicals that are resistant to degradation processesgy ti@vgldistances, and
bioaccumulate in the human body and ecosystems.
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Annexe 2: Result& CMSanalyses on eggs of backyard chicken
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Annexe 3: DI-PCB
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Annexe 4: Dioxins and PFAS in eggs
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Annexe 5 Fruit tDioxins, PAH and PFAS
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Annexe 6 Pine needles - Dioxins, PAH, and Heavy Metals
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Annexe 7: Results Mosses

The indicative colour bars provided by ToxicoWatch serve as a refaeaiee Mosses and pine
needles are expressaa 88% dry weight and medium bound (MB
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Annexe 8 Heavy metals
A high amount of Zinc is found in mosses in Zadiel. Maybe this is from zinc-coated
(electroplated) gutters or roof-plates. Although Zinc is essential for life, too much Zinc

ingestion can result in nausea, vomiting, and diarrhoea.

Heavy metals, Zinc (Zn) in vegetation

Zinc
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Heavy metals, Copper (Cu) in vegetation
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Arsenic

Barium

Heavy metals, Arsenic (As) and Lead (Pb) in vegetation

Arsenic
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Heavy metals, Barium (Ba) and Mercury (Hg) in vegetation
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Manganese

Aluminium

Cadmium

Heavy metals, Manganese (Mn) and Aluminium (Al) in vegetation

Manganese
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Heavy metals, Cadmium (Cd) and Chromium (Cr) in vegetation
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Nickel

Silver

Heavy metals, Cobalt (Co) and Nickel (Ni) in vegetation
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Analysis report

BioDetection Systems

Science Park 406
1098XH
Amsterdam

The Netherlands

Tel: +31 20 4350 750
E-mail: info@bds.nl
Web: www.bds.nl
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Toxicowatch
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info@toxicowatch.org
grote ossenmarkt 18
8861 CP

Harlingen

Nederland

Information about report

Authorized by:

Emiel Felzel

08-01-2024

Head of Testing Laboratory

The results of examination refer exclusively to the checked samples.

Results are given in table 1.
Sample characteristics are given in table 2.

The measurement uncertainty for CALUX method is typically below 30%. For the calculation a coverage factor of 1 is used.
If an analysis is accredited by ISO17025 (RvA L401) is indicated by a yes or a no

Date of the performance of the test: 04-01-2024

Table 1 sample analysis results
No. Client code
23TWS-APU-DVO1
23TWS-APU-DVO1
23TWS-APU-DVO1
23TWS-APU-DV02
23TWS-APU-DV02
23TWS-APU-DV02
23TWS-APU-VCO03
23TWS-APU-VCO03

© 0 N o g b W N P

23TWS-APU-VCO03

=
o

23TWS-APU-TNBO1

i
[

23TWS-APU-TNBO1

=
N

23TWS-APU-TNBO1

[
w

23TWH-FRAPNC-WH-01-5

i
'S

23TWH-FRAPNC-WH-01-5

=
(&)

23TWH-FRAPNC-WH-01-5

=
(<2}

23TWH-BKNC-WH01

-
J

23TWH-BKNC-WHO01

=
o]

23TWH-BKNC-WH01

=
©

23TWS-MOS-DV01

n
o

23TWS-MOS-DVO01

N
[y

23TWS-MOS-DVO01

N
N

23TWS-MOS-DV03

N
w

23TWS-MOS-DV03

n
EN

23TWS-MOS-DV03

N
o

23TWS-MOS-VC01

N
(=2}

23TWS-MOS-VCO01

N
<

23TWS-MOS-VCO01

n
o]

23TWS-MOS-ZA02

N
©

23TWS-MOS-ZA02

w
o

23TWS-MOS-ZA02

w
s

23TWS-MOS-HS02

w
N

23TWS-MOS-HS02

w
w

23TWS-MOS-HS02

w
5

23TWS-PN-DVO1

W
(&)

23TWS-PN-DVO1

w
(=]

23TWS-PN-DVO01

report number: 21298 version number: 1

Method
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX
DR CALUX
DR CALUX
PAH CALUX

Parameter

PCDD/PCDF (separated TEQ)
dI-PCBs (separated TEQ)
Polycyclic aromatic hydrocarbons
PCDD/PCDF (separated TEQ)
dI-PCBs (separated TEQ)
Polycyclic aromatic hydrocarbons
PCDD/PCDF (separated TEQ)
dl-PCBs (separated TEQ)
Polycyclic aromatic hydrocarbons
PCDD/PCDF (separated TEQ)
dI-PCBs (separated TEQ)
Polycyclic aromatic hydrocarbons
PCDD/PCDF (separated TEQ)
dI-PCBs (separated TEQ)
Polycyclic aromatic hydrocarbons
PCDD/PCDF (separated TEQ)
dl-PCBs (separated TEQ)
Polycyclic aromatic hydrocarbons
dI-PCBs (separated TEQ)
PCDD/PCDF (separated TEQ)
Polycyclic aromatic hydrocarbons
dI-PCBs (separated TEQ)
PCDD/PCDF (separated TEQ)
Polycyclic aromatic hydrocarbons
dl-PCBs (separated TEQ)
PCDD/PCDF (separated TEQ)
Polycyclic aromatic hydrocarbons
dI-PCBs (separated TEQ)
PCDD/PCDF (separated TEQ)
Polycyclic aromatic hydrocarbons
dI-PCBs (separated TEQ)
PCDD/PCDF (separated TEQ)
Polycyclic aromatic hydrocarbons
dI-PCBs (separated TEQ)
PCDD/PCDF (separated TEQ)

Polycyclic aromatic hydrocarbons

Result
<0.05
<0.05
0.67
<0.05
<0.05
0.40
<0.05
<0.05
0.32
0.18
<0.05
25
<0.05
<0.05
1.7
<0.05
<0.05
3.1
22
7.4
150
<0.2
13
150
0.77
2.8
2600
<0.1
6.0
570
1.9
6.0
180
0.44
0.17
1.7
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Conclusion

Cut off

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Date report (dd-mm-yyyy):

Unit
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.
ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.
pg TEQ / gram w.w.

ng Benzo[a]pyrene eq./g w.w.



37 23TWS-PN-VCO02 DR CALUX dl-PCBs (separated TEQ) 0.91 n.a.
38 23TWS-PN-VCO02 DR CALUX PCDD/PCDF (separated TEQ) 0.75 n.a.
39 23TWS-PN-VCO02 PAH CALUX Polycyclic aromatic hydrocarbons 0.46 n.a.
40 23TWS-PN-ZAO1 DR CALUX dI-PCBs (separated TEQ) 0.56 na.
41 23TWS-PN-ZAO1 DR CALUX PCDD/PCDF (separated TEQ) 0.37 n.a.
42 23TWS-PN-ZA01 PAH CALUX Polycyclic aromatic hydrocarbons <0.10 n.a.
43  23TWS-PN-HS02 DR CALUX dI-PCBs (separated TEQ) 0.88 n.a.
44  23TWS-PN-HS02 DR CALUX PCDD/PCDF (separated TEQ) 0.71 n.a.
45 23TWS-PN-HS02 PAH CALUX Polycyclic aromatic hydrocarbons 0.31 n.a.
46 23TWS-EGG-DV-02 DR CALUX PCDD/PCDF and dI-PCBs (BEQ; semi) 12 compliant 3.3
47 23TWS-EGG-DV-02 DR CALUX PCDD/PCDF (BEQ; semi) 1.0 compliant 1.7
48 23TWS-EGG-VC-01 DR CALUX PCDD/PCDF and dI-PCBs (BEQ; semi) 17 compliant 3.3
49 23TWS-EGG-VC-01 DR CALUX PCDD/PCDF (BEQ; semi) 1.6 compliant 1.7
50 23TWS-EGG-ZA-01 DR CALUX PCDD/PCDF and dI-PCBs (BEQ; semi) 1.7 compliant 3.3
51 23TWS-EGG-ZA-01 DR CALUX PCDD/PCDF (BEQ); semi) 0.65 compliant 17
52 23TWS-RD-DVO1 DR CALUX dI-PCBs (separated TEQ) 12 n.a.
53 23TWS-RD-DVO1 DR CALUX PCDD/PCDF (separated TEQ) 5.1 n.a.
54 23TWS-RD-DVO1 PAH CALUX Polycyclic aromatic hydrocarbons 45000 n.a.
55 23TWS-RD-ZA-02 DR CALUX PCDD/PCDF (separated TEQ) 33 n.a.
56 23TWS-RD-ZA-02 DR CALUX dI-PCBs (separated TEQ) 2.2 n.a.
57 23TWS-RD-ZA-02 PAH CALUX Polycyclic aromatic hydrocarbons 34000 n.a.
58 23TWS-H20-CK-01 FITC-T4 Thyroid disruption 21 n.a.
59 23TWS-SED-CK-01 FITC-T4 Thyroid disruption 1.3 n.a.
60 23TWS-EGG-ZA-02 DR CALUX PCDD/PCDF and dI-PCBs (BEQ; semi) 9.8 suspected 3.3
61 23TWS-EGG-ZA-02 DR CALUX PCDD/PCDF (BEQ; semi) 3.1 suspected 1.7
62 23TWS-EGG-TNB-01 DR CALUX PCDD/PCDF and dI-PCBs (BEQ; semi) 4.8 suspected 3.3
63 23TWS-EGG-TNB-01 DR CALUX PCDD/PCDF (BEQ); semi) 2.7 suspected 17
64 23TWS-EGG-HS-01 DR CALUX PCDD/PCDF and dI-PCBs (BEQ; semi) 4.7 suspected 3.3
65 23TWS-EGG-HS-01 DR CALUX PCDD/PCDF (BEQ; semi) 2.2 suspected 1.7
For the suspected sample(s) to be non-compliant, the concentration has to be determined by a confirmatory method

Results given behind the less than sign are the limit of quantification.

n.a.= no cut off according to EU guideline in BEQ established, maximal levels applicable if available

Table 2 sample characteristics

No. Client code BDS code Matrix 1SO17025 (RvAL401)

1 23TWS-APU-DVO1 47320 Not defined no

2 23TWS-APU-DVO1 47320 Not defined no

3 23TWS-APU-DVO1 47320 Not defined no

4 23TWS-APU-DV02 47321 Not defined no

5 23TWS-APU-DV02 47321 Not defined no

6 23TWS-APU-DV02 47321 Not defined no

7 23TWS-APU-VC03 47322 Not defined no

8 23TWS-APU-VC03 47322 Not defined no

9 23TWS-APU-VC03 47322 Not defined no

10 23TWS-APU-TNBO1 47323 Not defined no

11 23TWS-APU-TNBO1 47323 Not defined no

12 23TWS-APU-TNBO1 47323 Not defined no

13 23TWH-FRAPNC-WH-01-5 47324 Not defined no

14 23TWH-FRAPNC-WH-01-5 47324 Not defined no

15 23TWH-FRAPNC-WH-01-5 47324 Not defined no

16 23TWH-BKNC-WHO1 47325 Not defined no

17 23TWH-BKNC-WHO01 47325 Not defined no

18 23TWH-BKNC-WHO1 47325 Not defined no

19 23TWS-MOS-DVO1 47326 Not defined no

20 23TWS-MOS-DVO1 47326 Not defined no

21 23TWS-MOS-DVO1 47326 Not defined no

22 23TWS-MOS-DV03 47327 Not defined no

23 23TWS-MOS-DVO03 47327 Not defined no

24 23TWS-MOS-DV03 47327 Not defined no

25 23TWS-MOS-VCO01 47328 Not defined no

26 23TWS-MOS-VCO01 47328 Not defined no

27 23TWS-MOS-VCO01 47328 Not defined no

28 23TWS-MOS-ZA02 47329 Not defined no

29 23TWS-MOS-ZA02 47329 Not defined no

30 23TWS-MOS-ZA02 47329 Not defined no

31 23TWS-MOS-HS02 47330 Not defined no
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pg TEQ / gram w.w.

pg TEQ / gram w.w.

ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.

pg TEQ / gram w.w.

ng Benzo[a]pyrene eq./g w.w.
pg TEQ / gram w.w.

pg TEQ / gram w.w.

ng Benzo[a]pyrene eq./g w.w.
pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg TEQ / gram dry weight

pg TEQ / gram dry weight

ng Benzo[a]pyrene eq./g dry weight
pg TEQ / gram dry weight

pg TEQ / gram dry weight

ng Benzo[a]pyrene eq./g dry weight
ug PFOA eq./I

ug PFOA eq./gram dry sample
pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

pg BEQ / gram fat

Date arrival ~ Sealed

28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023
28-11-2023



32 23TWS-MOS-HS02 47330 Not defined no 28-11-2023

33 23TWS-MOS-HS02 47330 Not defined no 28-11-2023
34 23TWS-PN-DVO1 47331 Not defined no 28-11-2023
35 23TWS-PN-DVO1 47331 Not defined no 28-11-2023
36 23TWS-PN-DVO1 47331 Not defined no 28-11-2023
37 23TWS-PN-VC02 47332 Not defined no 28-11-2023
38 23TWS-PN-VC02 47332 Not defined no 28-11-2023
39 23TWS-PN-VC02 47332 Not defined no 28-11-2023
40 23TWS-PN-ZAO1 47333 Not defined no 28-11-2023
41 23TWS-PN-ZAO1 47333 Not defined no 28-11-2023
42 23TWS-PN-ZAO1 47333 Not defined no 28-11-2023
43 23TWS-PN-HS02 47334 Not defined no 28-11-2023
44  23TWS-PN-HS02 47334 Not defined no 28-11-2023
45 23TWS-PN-HS02 47334 Not defined no 28-11-2023
46 23TWS-EGG-DV-02 47335 Food, egg(product) yes 28-11-2023
47 23TWS-EGG-DV-02 47335 Food, egg(product) yes 28-11-2023
48 23TWS-EGG-VC-01 47336 Food, egg(product) yes 28-11-2023
49 23TWS-EGG-VC-01 47336 Food, egg(product) yes 28-11-2023
50 23TWS-EGG-ZA-01 47337 Food, egg(product) yes 28-11-2023
51 23TWS-EGG-ZA-01 47337 Food, egg(product) yes 28-11-2023
52 23TWS-RD-DVO1 47341 Dust no 28-11-2023
53 23TWS-RD-DVO1 47341 Dust no 28-11-2023
54 23TWS-RD-DVO1 47341 Dust no 28-11-2023
55 23TWS-RD-ZA-02 47342 Dust no 28-11-2023
56 23TWS-RD-ZA-02 47342 Dust no 28-11-2023
57 23TWS-RD-ZA-02 47342 Dust no 28-11-2023
58 23TWS-H20-CK-01 47343 Water no 28-11-2023
59 23TWS-SED-CK-01 47344 Sediment no 28-11-2023
60 23TWS-EGG-ZA-02 47562 Food, egg(product) yes 28-11-2023 no
61 23TWS-EGG-ZA-02 47562 Food, egg(product) yes 28-11-2023 no
62 23TWS-EGG-TNB-01 47563 Food, egg(product) yes 28-11-2023 no
63 23TWS-EGG-TNB-01 47563 Food, egg(product) yes 28-11-2023 no
64 23TWS-EGG-HS-01 47564 Food, egg(product) yes 28-11-2023 no
65 23TWS-EGG-HS-01 47564 Food, egg(product) yes 28-11-2023 no

For the method DR CALUX and the sum parameter PCDD/PCDF (separated TEQ) the used method is extraction with organic solvents; the extracts are cleaned on an acid silica column and separation
is done with a florisil column. The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure) and benchmarked against 2,3,7,8-TCDD. The DR CALUX analysis is
done according to p-bds-051

For the method DR CALUX and the sum parameter dI-PCBs (separated TEQ) the used method is extraction with organic solvents; the extracts are cleaned on an acid silica column and separation is
done with a florisil column. The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure) and benchmarked against 2,3,7,8-TCDD. The DR CALUX analysis is
done according to p-bds-051.

For the method PAH CALUX and the sum parameter Polycyclic aromatic hydrocarbons the used method is Extracts are dissolved in DMSO. The PAH CALUX activity is determined (4h exposure) and
benchmarked against Benzo[a]pyrene.

For the method DR CALUX and the sum parameter PCDD/PCDF (BEQ; semi) the used method is shake extraction with organic solvents (hexane); the extracts are cleaned on an acid silica column.
The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure). The response of the sample is corrected for the background and subsequently corrected for the
apparent bioassay recovery with a reference sample at the level of interest. The evaluation was done on the maximum level for PCDD/F, from which a cut off value has been established (2/3 of
maximum level) to determine if a sample is compliant or suspected. As a maximum level the level of the matrix as described in the table above is used. After the evaluation an estimation is given of the
sample in the form of a BEQ outcome. The DR CALUX analysis is done according to p-bds-051.

For the method DR CALUX and the sum parameter PCDD/PCDF and dI-PCBs (BEQ; semi) the used method is shake extraction with organic solvents (hexane); the extracts are cleaned on an acid
silica column. The cleaned extracts are dissolved in DMSO. The DR CALUX activity is determined (24h exposure). The response of the sample is corrected for the background and subsequently
corrected for the apparent bioassay recovery with a reference sample at the level of interest. The evaluation was done on the maximum level for PCDD/F and dI-PCBs, from which a cut off value has
been established (2/3 of maximum level) to determine if a sample is compliant or suspected. As a maximum level the level of the matrix as described in the table above is used. After the evaluation an
estimation is given of the sample in the form of a BEQ outcome. The DR CALUX analysis is done according to p-bds-051.

All DR CALUX analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of sampling and analysis for the control of

levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to Commission Regulation (EC) No 1881/2006.
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Analysis report

Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
Abel Arkenbout Head of Testing Laboratory

info@toxicowatch.org

8861 CP
Harlingen
Nederland

Information about report

The results of examination refer exclusively to the checked samples.

All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.

For the analyses on dioxins/furans/dl-PCBs/ndI-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample

BDS sample number 47338

Client identification 23TWS-EGG-ZA-02
Sample recieved on 28-11-2023

Start of test 30-11-2023

End of test 11-12-2023

Matrix Food, egg(product)
Judgement

Non-compliant for maximal level limit (expressed as WHO PCDD/F + dI-PCBs TEQ) taking into account expanded measurement uncertainity.
Sample 23TWS-EGG-ZA-02 is above the maximal level of 5.0 pg TEQ / gram fat.

Test results:

WHO sum parameters (accredited under RvA L401)

WHO PCDD/F TEQ lowerbound 2005 2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 2.2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 2.3 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ lowerbound 2005 6.6 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ mediumbound 2005 6.6 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ upperbound 2005 6.6 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dI-PCBs TEQ lowerbound 2005 8.7 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ mediumbound 2005 8.8 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ upperbound 2005 8.9 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)

2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.27 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.44 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.54 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.19 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.1 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 2.8 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 2.6 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 2.0 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 3.1 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 2.3 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.81 pg / gram fat U+/- 25%
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1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
Octachlorodibenzofuran

dI-PCBs (accredited under RvA L401)
3,3',4,4'-Tetrachlorobiphenyl (#77)
3,4,4'5-Tetrachlorobiphenyl (#81)
3,3',4,4',5-Pentachlorobiphenyl (#126)
3,3',4,4',5,5'-Hexachlorobiphenyl (#169)
2,3,3',4,4'-Pentachlorobiphenyl (#105)
2,3,4,4',5-Pentachlorobiphenyl (#114)
2,3',4,4'5-Pentachlorobiphenyl (#118)
2,3',4,4' 5'-Pentachlorobiphenyl (#123)
2,3,3',4,4' 5-Hexachlorobiphenyl (#156)
2,3,3',4,4'5'-Hexachlorobiphenyl (#157)
2,3',4,4'5,5'-Hexachlorobiphenyl (#167)
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189)

Results given behind the less than sign are the limit of quantification.

Recovery Dioxins/furans
2,3,7,8-Tetrachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
Octachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
Octachlorodibenzofuran

Recovery dI-PCBs
3,3',4,4'-Tetrachlorobiphenyl (#77)
3,4,4',5-Tetrachlorobiphenyl (#81)
3,3',4,4',5-Pentachlorobiphenyl (#126)
3,3',4,4',5,5'-Hexachlorobiphenyl! (#169)
2,3,3',4,4'-Pentachlorobiphenyl (#105)
2,3,4,4',5-Pentachlorobiphenyl (#114)
2,3',4,4' 5-Pentachlorobiphenyl (#118)
2,3',4,4' 5'-Pentachlorobiphenyl (#123)
2,3,3',4,4' 5-Hexachlorobiphenyl (#156)
2,3,3',4,4' 5'-Hexachlorobiphenyl (#157)
2,3',4,4'5,5'-Hexachlorobiphenyl (#167)
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189)
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Analysis report

Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
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Harlingen
Nederland

Information about report

The results of examination refer exclusively to the checked samples.

All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.

For the analyses on dioxins/furans/dl-PCBs/ndI-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample

BDS sample number 47339

Client identification 23TWS-EGG-TNB-01
Sample recieved on 28-11-2023

Start of test 30-11-2023

End of test 12-12-2023

Matrix Food, egg(product)

Test results:

WHO sum parameters (accredited under RvA L401)

WHO PCDD/F TEQ lowerbound 2005 1.2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 1.3 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 15 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ lowerbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ mediumbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ upperbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dI-PCBs TEQ lowerbound 2005 2.4 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ mediumbound 2005 2.5 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ upperbound 2005 2.6 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)

2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.43 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.21 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.66 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.3 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 5.0 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 1.3 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 1.3 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 1.0 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 0.84 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.50 pg / gram fat U+/- 25%
1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.64 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.4 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
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Octachlorodibenzofuran 0.43

dI-PCBs (accredited under RvA L401)

3,3',4,4'-Tetrachlorobiphenyl (#77) 18
3,4,4'5-Tetrachlorobiphenyl (#81) 2.4
3,3',4,4',5-Pentachlorobiphenyl (#126) 10
3,3'4,4',5,5'-Hexachlorobiphenyl (#169) 2.2
2,3,3',4,4'-Pentachlorobiphenyl (#105) 110
2,3,4,4',5-Pentachlorobiphenyl (#114) <9
2,3',4,4'5-Pentachlorobiphenyl (#118) 300
2,3',4,4',5'-Pentachlorobiphenyl (#123) <9
2,3,3',4,4' 5-Hexachlorobiphenyl (#156) 130
2,3,3',4,4' 5'-Hexachlorobiphenyl (#157) 16
2,3',4,4'5,5'-Hexachlorobiphenyl (#167) 71
2,3,3',4,4'5,5'-Heptachlorobiphenyl (#189) 35

Results given behind the less than sign are the limit of quantification.
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BioDetection Systems
Science Park 406
1098XH
Amsterdam
The Netherlands

Tel: +31 20 4350 750
E-mail: info@bds.nl
Web: www.bds.nl

Analysis report

Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
Abel Arkenbout Head of Testing Laboratory

info@toxicowatch.org

8861 CP
Harlingen
Nederland

Information about report

The results of examination refer exclusively to the checked samples.

All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.

For the analyses on dioxins/furans/dl-PCBs/ndI-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample

BDS sample number 47339

Client identification 23TWS-EGG-TNB-01
Sample recieved on 28-11-2023

Start of test 30-11-2023

End of test 12-12-2023

Matrix Food, egg(product)

Test results:

WHO sum parameters (accredited under RvA L401)

WHO PCDD/F TEQ lowerbound 2005 1.2 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 1.3 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 15 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ lowerbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ mediumbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ upperbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dI-PCBs TEQ lowerbound 2005 2.4 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ mediumbound 2005 2.5 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ upperbound 2005 2.6 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)

2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.43 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.21 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.66 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1.3 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 5.0 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 1.3 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 1.3 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 1.0 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 0.84 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.50 pg / gram fat U+/- 25%
1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.64 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.4 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
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Octachlorodibenzofuran 0.43

dI-PCBs (accredited under RvA L401)

3,3',4,4'-Tetrachlorobiphenyl (#77) 18
3,4,4'5-Tetrachlorobiphenyl (#81) 2.4
3,3',4,4',5-Pentachlorobiphenyl (#126) 10
3,3'4,4',5,5'-Hexachlorobiphenyl (#169) 2.2
2,3,3',4,4'-Pentachlorobiphenyl (#105) 110
2,3,4,4',5-Pentachlorobiphenyl (#114) <9
2,3',4,4'5-Pentachlorobiphenyl (#118) 300
2,3',4,4',5'-Pentachlorobiphenyl (#123) <9
2,3,3',4,4' 5-Hexachlorobiphenyl (#156) 130
2,3,3',4,4' 5'-Hexachlorobiphenyl (#157) 16
2,3',4,4'5,5'-Hexachlorobiphenyl (#167) 71
2,3,3',4,4'5,5'-Heptachlorobiphenyl (#189) 35

Results given behind the less than sign are the limit of quantification.
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BioDetection Systems
Science Park 406
1098XH
Amsterdam
The Netherlands

Tel: +31 20 4350 750
E-mail: info@bds.nl
Web: www.bds.nl

Analysis report

Client: Authorized by: Date report (dd-mm-yyyy):
Toxicowatch Emiel Felzel 08-01-2024
Abel Arkenbout Head of Testing Laboratory

info@toxicowatch.org

8861 CP
Harlingen
Nederland

Information about report

The results of examination refer exclusively to the checked samples.

All analysis results comply with EU requirements as indicated in Commission Regulation (EU) 2017/644 of 5 April 2017 laying down methods of
sampling and analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs. Maximal levels according to
Commission Regulation (EC) No 1881/2006.

For the analyses on dioxins/furans/dl-PCBs/ndI-PCB the sample is extracted with organic solvents (hexane); the extracts are cleaned on an acid silica
column/alumina/florisil/carbon. For recovery calculation all 13C labeled congeners are added. The concentrations are determined by GC-MS/MS.

Information about sample

BDS sample number 47340

Client identification 23TWS-EGG-HS-01
Sample recieved on 28-11-2023

Start of test 30-11-2023

End of test 12-12-2023

Matrix Food, egg(product)

Test results:

WHO sum parameters (accredited under RvA L401)

WHO PCDD/F TEQ lowerbound 2005 0.95 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ mediumbound 2005 1.1 pg TEQ / gram fat U+/- 24%
WHO PCDD/F TEQ upperbound 2005 1.2 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ lowerbound 2005 3.9 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ mediumbound 2005 3.9 pg TEQ / gram fat U+/- 24%
WHO dI-PCBs TEQ upperbound 2005 3.9 pg TEQ / gram fat U+/- 24%
WHO PCDD/F/dI-PCBs TEQ lowerbound 2005 4.8 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ mediumbound 2005 4.9 pg TEQ / gram fat U+/- 23%
WHO PCDD/F/dI-PCBs TEQ upperbound 2005 5.1 pg TEQ / gram fat U+/- 23%

Dioxins/furans (accredited under RvA L401)

2,3,7,8-Tetrachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.18 pg / gram fat U+/- 31%
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 44%
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.41 pg / gram fat U+/- 46%
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin <0.2 pg / gram fat U+/- 41%
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.74 pg / gram fat U+/- 34%
Octachlorodibenzo-p-dioxin 2.8 pg / gram fat U+/- 49%
2,3,7,8-Tetrachlorodibenzofuran 15 pg / gram fat U+/- 27%
1,2,3,7,8-Pentachlorodibenzofuran 1.1 pg / gram fat U+/- 31%
2,3,4,7,8-Pentachlorodibenzofuran 1.3 pg / gram fat U+/- 29%
1,2,3,4,7,8-Hexachlorodibenzofuran 0.58 pg / gram fat U+/- 37%
1,2,3,6,7,8-Hexachlorodibenzofuran 0.58 pg / gram fat U+/- 25%
1,2,3,7,8,9-Hexachlorodibenzofuran <0.2 pg / gram fat U+/- 41%
2,3,4,6,7,8-Hexachlorodibenzofuran 0.36 pg / gram fat U+/- 32%
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.47 pg / gram fat U+/- 25%
1,2,3,4,7,8,9-Heptachlorodibenzofuran <0.2 pg / gram fat U+/- 28%
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Octachlorodibenzofuran

dI-PCBs (accredited under RvA L401)
3,3',4,4'-Tetrachlorobiphenyl (#77)
3,4,4'5-Tetrachlorobiphenyl (#81)
3,3',4,4',5-Pentachlorobiphenyl (#126)
3,3',4,4',5,5'-Hexachlorobiphenyl (#169)
2,3,3',4,4'-Pentachlorobiphenyl (#105)
2,3,4,4',5-Pentachlorobiphenyl (#114)
2,3',4,4'5-Pentachlorobiphenyl (#118)
2,3',4,4' 5'-Pentachlorobiphenyl (#123)
2,3,3',4,4' 5-Hexachlorobiphenyl (#156)
2,3,3',4,4' 5'-Hexachlorobiphenyl (#157)
2,3',4,4'5,5'-Hexachlorobiphenyl (#167)
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189)

Results given behind the less than sign are the limit of quantification.

compound out of recovery range
3,3',4,4',5-Pentachlorobiphenyl (#126)
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