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%Toxicology Advice and Consulting

» POPs, EDCs and other environmental pollutants

» Safety for environmental, food and public
health

» Bridge between public concern, industrial and
governmental issues

» Foundation supported by private parties

Toxicowatch Foundation
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Can be dioxins in such a paradise?
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Pilot study dioxins Harlingen,
the Netherlands -
=



Situated at the Unesco Wadden Sea,
mostly agricultural economy



Waste incinerator REC

near centre of Harlingen 2011
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Harlingen
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Local public concern about dioxin emissions




» Dioxin Emissions according to EU norm

» ..but only twice/year (representing 12 hrs/365
days) and excl. dI-PCBs

» No further environmental impact studies done
by the waste incinerator
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Insufficient waste destruction?

a— ——— RS [ enee— = I —  Rsrchre—oh — | — o o ———
— -— A tis ey e tene 5 Vetndeg [ §
] — ) — e A — .-

= —— e — e — =

Temperature incinerator february 2014
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) ...N0 analysis of other Wl wastes (e.g. ashes)



L Biomonitoring of dioxins/PCBs
W‘;"’ch in a Dutch harbour city

« The government neglected the wishes of the
public to further invest in the potential
environmental threat by further monitoring

 To evaluate these effects, the Toxicowatch
foundation set up a pilot monitoring program

with biomarkers of dioxin/PCB pollution in the
environment of the city of Harlingen.




Toxicowatch

» Set-up biomonitoring program for eggs,
milk, livers, human blood, feed and soil

by the DR CALUX screening analysis




Back yard chicken
as biomarker of
dioxin/PCB pollution
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Characteristics of tested backyard chickens

pcatio v p p : d
b
1 Mid-West yes 12 750 1500 2 24 104 various
2 Wijnal-AL yes 15 2200 3000 4 6 104 Silverpel
3 Wijnal-S yes 12 1765 1000 8 24 104 various
4 Wijnal-2 no 15 1860 2500 6 3 52 Silverpel
5 Hichtum no 4300 13000 20.000 500 0-8 52 various
6 Harl-HS no 12 1190 15 4 12 104 various
7 Harl-OT no 10 2000 25 6 12 104 various
8 Harl-Z yes 20 3075 35 4 12 104 various
9 Mid-B no 8 1725 10 5 4 104 Silverpel
10 Kims no 20 5385 2000 6 12 52 Barnevelder
11 Harl-Sp no 8 1500 10 6 2 26 Brahma
12 Wijnal-17 no 10 1050 0 4 0 104 Barnevelder
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Results DR Calux in eggs of backyard chickens




Wadden Sea

Harlingen
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DR CALUX:
pg BEQ /gram fat

Maximal level > 3,4
Action level> 1,7

Compliant < 1,7

10 km




DIOXINS AND PCBs IN HEN EGGS DANMARK
OF BIO-SHOPS (Sgrensen et al 2014)
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Out of the 38 farms investigated with less than 300 hens, 12 farms (or 32%) were significantly above
the action limit for dioxin (1.75 pg TEQ/g fat).
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Sum PCDD/F/dI-PCBs DR CALUX and HR/GC/MS

Conclusion: Comparison DR CALUX vs GC-HRMS: No false +/-
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Study Belgium:
recommandations home-produced eggs

Inside the precautionary QOutside the

area precautionary area

The region of Menin (West Flanders) struggles with historical and current
dioxin and PCB pollution due to the presence of domestic waste

incinerators, a scrap company and various other companies situated across
the border with France.



Relation dioxins in soil (pg BEQ/gr) vs final egg concentration

Soil Chicken eggs

4.45

Midlum (HM) 3.81

1.82

Wijnaldum (HB) 1.6

1.34

“IPCDD/F/dI-PCB's
@ dI-PCB's
W PCDD/F's

Wommels




Matri

Human

‘ —
Blood .
Age Distance PCDD/Fs dl-PCBs PCDD/F/dI- | PCDD/F/dI- Egg-
industry PCBs PCBs eggs | consumption
per month
(Meters)
Hobby >40/
farmer 1 63 2200 20 88 108 1,7-8,8 20 years
Hobby 52 <LOQ 10/
farmer 2 (sportsman) 1170 7.4 (4,2) 11.6 13,8 2 years
Hare
Liver \‘
+/- 1.7
& 2 years 150 1,2 0,5 (suspect)
+/- 0,34
? 1 year 200 0,17 0,17 | (suspect)
s 2,4
g 3 months | 5400 1,8 0,6 (suspect)

*Blood serum from four other people living in Harlingen measured by DR CALUX
ranged from 10 to 28 pg TEQ /g fat (Gavin Ten Tusschen et al 2014).




Two different kinds of pollution source

PCB source

PCDD source

W PCDDs
PCDFs
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Chart Harlingen pollution
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Incineration and PCB-formation

The PCB have in incineration normally only 3% of TEQ and 97% stem from
PCDD/F (Sakai papers; Sakurai paper).

Relevance of coplanar PCBs for TEQ emission of fluidized bed incineration and
impact of emission control devices :Takeshi Sakurai, Roland Weber (2003)

What is the substrate of waste? Which waste is approved by the authorities to
be incinerated here?

Solution to monitor sufficiently such MWI is a long term monitoring system
such as Amesa (long term sampling)



Congenerpatrons
in eggs backyard chickens Har-Mid (1150)

2378-TCDD; 3%

PCB 126; 25% 12378-

PentaCDD;
21%

123678-
HexaCDD; 11%

PCDD: 40 %
PCDF: 34 %
DI-PCBs: 26%

23478-
PentaCDF; 13%

7% TEQ



Congenerpatrons
eggs backyard chickens Midlum (HM), 750 m

2378-TetraCDD; 5%

12378-PentaCDD; 15%

Thermal
e

PCB 126; 51% emissions

23478-PentaCDF; 9%

Source? % TEQ



PCB 126 in eggs in relation with the
distance to the harbor
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Quality of the water in the harbour and
the Wadden Sea




Estrogenic activity in water
in ng 17B estradiol eq/l water (Era CALUX)

Drinkwater Westhoek Nieuwe industriehaven



Source(s)?

Historical pollution; former municipal waste disposals,
polluted landfills

Car and ship demolition activities
Lubricants, coolants, water proofing agents, paints

Buildings materials where PCB-containing sealants were used
(e.g. schools)

Backyard burning of household trash

Burning of wood treated with pentachlorophenol (PCP)
Wood anti-fouling paintings

Sewage sludge used as fertilizers before

Agricultural pollutants, pesticides

Incinerator



Evaluating of the impact of an incinerator to the
neighborhoods is difficult (cooperation with incinerator
company was neglected)

Biomonitoring study with milk, eggs, animal livers and
human blood showed elevated levels

Further source identification via soil sampling did not yet
link the PCB contamination in the eggs to the source

Further research needed..

Governmental support was neglected — only private &
local support so far

Any similar experiences....and questions ???7?






