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Organic Contaminants in the Environment
B . 7 =
e Over 135 million unique chemicals in CAS database
« ~160,000 registered for industrial use in Europe

« Environmental and health concerns:

— Toxicity, mutagenicity, carcinogenicity, endocrine
disruption, developmental toxins, ecotoxicity,
antibiotic resistance

Transfer Pathways to the Food Chain
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Waste Derived Products
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Organic Contaminants in Waste-Derived Products

PCDD/Fs & non-ortho PCBs (ng TEQ kg’ DS)
Ortho PCBs (SUM pg kg’ DS)

PBDDJFs & non-ortho PBBs (ng TEQ kg™' DS)
Ortho PBBs (SUM g kg DS)

PXDDIFs (ng TEQ kg’ DS)

PXBs (ng TEQ kg™ DS)

PAHs (PAH16 g kg DS)

PBDES (SUM g kg DS) (including BDE 209)
Deca-BDE 209 (ug kg' DS)

HBCDs (ug kg™’ DS)

PBCD (g kg™' DS)

TBBPA (ug kg™' DS)

PCNs (ng kg DS)

PFOS (ug kg™’ DS)

‘O=compost Iike output; MBMA=meat and bone meal ash; PL
ng WHO-2005 TEQ kg’ DS for a batch of PLA destined for land

(Zeng et al., 2014)
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Dairy Cattle Trials - Methods

16 lactating dairy cows per trial

Four treatments per trial — Biosolids, Biosolids-soil,
CLO-soil, Control

Groups housed in separate pens, bedded on straw
Ingestion levels of 5% DM

Cows fed once daily

Fed treatments for a period of 3 weeks (4 weeks
for biosolids treatment)

Four week withdrawal period until week 7 (8 for
biosolids treatment)

Animals milked twice daily

Measurements: diet composition, feed intake, live
weight and milk yield and composition

Milk samples stored weekly

Transfer to the Milk of Grazing Cattle

Biosolids

Treatment

Biosolids-
soil

CLO-
soil

MBMA-

soil

PLA-
soil

PSA-
soil

PCDD/Fs
Non-ortho PCBs
Ortho PCBs
PBDD/Fs
Non-ortho PBBs
Ortho PBBs
PXDD/Fs

PXBs

PAHs

PBDEs

BDE 209

BB 209

x

HBCDs

Chlorobenzenes
PCAs

HBB

BTBPE
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Results — PCDD/Fs

« Transfer of PCDDs (7 of 7
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congeners) and PCDFs (7
of 10 congeners) to milk
was observed in the
biosolids treatment only

* The TEQ due to PCDD/Fs
was raised in the biosolids
treatment in comparison to
the control

* The TEQ remained below
the EU Maximum Level of
2.5 ng TEQ kg fat for

PCDDIFs (EC, 2011)

= FSA 2012 TDS value for milk (0.25 ng TEQ kg fat) (Fera,

2012)
Error bars show standard deviation
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Results — PBDD/Fs

TEQ upper
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T = Control
1
= Biosolids
08 7 = Biosolids-soil

= €L0-soil
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= FSA 2012 TDS value for milk (0.163 ng TEQ kg™ fat)
(Fera 2012)
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Transfer of PBDD/Fs to milk
was observed in the biosolids
treatment (10 of 11
congeners)

The transfer was particularly
significant for PBDFs

TEQ attributed to the
PBDD/Fs was elevated in
biosolids treatment

PBDD/Fs transfer to milk to a
lesser extent than PCDD/Fs

Results - Polychlorinated Alkanes in Milk

Polychlorinated alkanes

“Control
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Biosoids
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biosolids treatment
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Significant concentrations of PCAs were transferred to the milk in the

PCAs were present in greater concentrations in the the milk of cattle

ingesting the biosolids-soil and CLO-soil treatments compared to the

control.
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