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Introduction

In 2001 we reported a study of polychlorinated dibenzo-p-dioxins (PCDD) and dibenzofuran:
(PCDF) in eggs from poultry reared on allotments in Newcastle upon Tyne. This followed the
discovery that incinerator ash (in this case a mixture of slag, bottom ash and fly ash) had been used
footpaths and in some cases within poultry pens at the allotments. Results showed PCDD/F levels w
in excess of levels from barn held supermarket eggs. The congener pattern in eggs was similar to the
ash indicating a link between the use of the incinerator ash, with 17 out of 19 egg samples showing 1
congener pattern of adfi. This follow-up investigation 20 months after the removal of ash sought to a)
establish whether levels of contamination in eggs from original poultry have declined and b) ascerta
that the levels of contamination in eggs from new poultry are within the expected levels for free ranc

eggs.

Methods

A questionnaire survey was conducted of 86 poultry holders at 12 allotment sites where it we
known that the incinerator ash had been used, to identify those individuals willing to provide eg
samples. The survey also collected data on whether the birds held were original stock from the tir
when ash had been present at the site, or were new stock introduced since ash removal.
guestionnaires were returned confirming laying poultry at 11 of the sites.

Based on the results of the survey, a sampling and analytical strategy was devised. Four groups
eggs were available: (see figure 1):

Group 1: eggs from poultry previously sampled in 2001, where old poultry had been retained an
were still laying (n=5);Group 2: eggs from poultry not previously sampled but where the original
poultry (n=10) was retained and was layi@group 3: eggs from newly introduced poultry from
owners whose poultry was previously sampled (n=G2pup 4: eggs from newly introduced poultry
from owners whose poultry was not sampled in 2001 (n=20). The analytical strategy was that, whe
previous data were available from the 2001 study which used HR-GCMS analysis (Groups 1 and :
individual samples from each poultry holder (composite of 2 to 4 eggs), were again analysed using H
GCMS (ERGO Laboratories Hamburg, Germany). Where previous data were not available (groups
and 4), samples were pooled within type of poultry and across similar distance from the original as
from a maximum of two poultry holders at each allotment site. Where the number of individuals on
site willing to donate eggs exceeded two, then multiple samples from one site resulted. For the
samples, the CALUX® assay based upon the biological response to dioxin like compound
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Figure 1 Sampling strategy
Poultry on allotments

Sam Not sampled
in 2000 in 2000
ash removgl” —» ash removal ash removgl’ —p> ash removal
old poultry new poultry old poultry new poultry
alive and laying eggs alive and laying eggs
Group 1 Group 3 Group 2 Group 4

(Biodetection Systems BV (BDS) Laboratories Amsterdam, Netherlands) was used. The results of
CALUX® tests are reported separately. Here we present the data from groups 1 and 3 only.

Forty-eight samples were collected from eleven allotments. One sample of six eggs was collec
from a city farm where no incinerator ash had been used, to act as a control. Eggs were individus
labelled. A record sheet was filled in recording: name of allotment, allotment plot number, allotmel
owner at time of sampling, duration which the allotment has been in use by current owner, type
produce sampled, age of poultry and length of time on the allotment, distance from any ash pe
whether ash was used on plot and details of feed used, date of collection. Samples for HR-GCI
analysis were homogenised, and transported to Ergo &€:20

Data Analysis and Interpretation

A total of 19 samples were analysed using HR-GCMS (Group 1: n=6, Group 3: n=12, G, contrc
n=1). For Group 1 the PCDD/F concentration in ng/kg I-TEQ per gram lipid were individually
compared with previously recorded levels. The contribution of incinerator ash and other PCDD
sources to the congener pattern in Groups 1 and 3 samples were examined. Both the incinerator asl
eggs had shown a characteristic zigzag shaped congener pattern characteristically w
TCCD<PCDD<HxCDD<HpCDD,OCDD and HXCDF>HpCDF>OCDF. We used descriptive statistical
analysis to summarise the data and compared levels with those reported in the literature and EU ta
values?

Results and Discussion

Table 1 shows a summary of the I-TEQ concentrations in ng/kg I-TEQ (lipid base), compared to tl
levels found in the previous 2001 study and the congener pattern.

The weighted average for Group 1 eggs was 12.9ng/kg I-TEQ (n=19; min 2.1, max 26ng/kg
TEQ). Three samples included eggs from identical birds and were now lower than in 2001 (sites 3,7
two samples were higher (sites 1, 6) and one sample had a similar level (site 10).

The weighted average for Group 3 eggs was 7.9ng/kg I-TEQ (n=34; min 0.2ng/kg I-TEQ, ma
31ng/kg I-TEQ). Levels in six of the samples in Group 3 were much lower than eggs from birc
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Table 1.PCDD/F concentration in egg samples in ng/kg I-TEQ

Site No PCDD/F H=Hen 2002 Pattern: PCDD/F
ng/kg I-TEQ B=Bantam I= Newcastle ng/kg I-TEQ 2001
(No. of eggs incinerator, Pattern
2002 in sample) O=0Other 2001
Group 1: eggs from poultry previously sampled, poultry retained and laying
1 2.1 H 4 1,0 0.8 1,O
3 18 H 3 I 25 I
6 6.6 H 3 1,0 1.5 o]
7 11 H () | 25 |
8 17 H 3) I 29 I
10* 26 H 3) I 27 I
Group 3: eggs from new poultry, where eggs were previously sampled
1 13 H ?3) I 8.9 1,0
3 21 B 2 | 56 |
4 31 B (2) O 17.5 hen I
5 5.4 H 3) | 7 |
7 1.7 H () | 25 |
7 6.7 H ) | 25 |
8 5.1 H 2 1,0 29 I
8 5.2 B ?3) 1,0 3.6 I
8 0.2 H 3 0] 0.4 |
10 7.8 H (3) | 27 |
10 6.7 H (3) I 27 I
11 3.3 H 4) o] 5.6 I
Control
n/a 3.4 H (2) 1,0 n/a n/a

* This sample may possibly include Group 3 eggs(s)

previously kept on that allotment reported in the 2001 study (sites 3, 7, 8, 10), two were higher (sites
8), two were similar (sites 5, 11) and for one comparison was not possible as the type of poultry h;
changed from hen to bantam (site 4). The minimum level was 0.2ng/kg I-TEQ for hen eggs and 5.2n
kg I-TEQ for bantam, the maximum levels were 13ng/kg I-TEQ for hen and 31ng/kg I-TEQ for bantan

eggs.

Table 2 shows a summary of the results. On average, levels of PCDD/F had declined consideral
from those 20 months ago from 16.4ng/kg I-TEQ to 9.4ng/kg I-TEQ following removal of the source
of exposure. Eggs from newly introduced hens (Group 3) showed a weighted mean level of 5.5ng/k
considerably lower than Group 1 eggs (mean including bantam eggs 7.9ng/kg I-TEQ). However leve
in both Groups 1 and 3 eggs were above the forthcoming EU target level of 3ng/kg lipid. A range ¢
levels similar to those found in Group 3 hens in this study was recently reported from an investigatic
of the UK Food Standards Agericf¥here were two surprising findings: The majority of new poultry
introduced after ash removal produced eggs with considerable levels of contamination. Secondly, t
Newcastle incinerator congener pattern was still dominant in many Group 3 egg samples, both

samples with low and high overall levels.
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One possible explanation for this finding is that ash removal had been incomplete leading to furtt
intake after the removal of the bulk of the ash. We also considered the possibility that sources ot
than the Newcastle incinerator may have resulted in the congener pattern found in newly introduc
eggs. Two further considerations relate to either differential uptake or differential excretion of congen
groups as reported by Stephens &bl combination of the two. While we cannot fully rule out the
alternative explanations we currently still judge it most likely that the exposure source is a Newcas
specific source related to the incinerator.

Table 2. Summary of PCDD/F results in eggs

Samples No of eggs Weighted average [I-TEQ
in ng/kg lipid base)

All 2002 55 9.4

Group 1 eggs (hen) 19 12.9

Group 3 eggs (hen and bantam) 34 7.9

Group 3 eggs (hen only) 30 55

2001 study

(all: hen, bantam and duck 38 16.4

2001 study (hens only 33 14.8

Conclusions

The decline in the PCDD/F concentration in Group 1 eggs after removal of the exposure sour
incinerator ash was less than had been expected on the basis of first principle considerations of |
much lipid hens would excrete by laying eggs over the 20 months period between the initial and 1
second sampling. Furthermore, many samples both in Groups 1 and 3 still showed the conge
pattern, which had characterised the incinerator ash. Most levels found in the free-range eggs wa
breach the forthcoming EU standards for eggs.

References

1. Pless-Mulloli T, Edwards R, Paepke O, Schilling B, Executive summary: Report on the analysis
PCDD/PCDF and heavy metals in soil and egg samples from Newcastle Allotments 2001
University of Newcastle upon Tyne.

2. Pless-Mulloli T, Edwards R, Paepke O, Schilling B, Full technical report. PCDD/PCDF and heav
metals in soil and egg samples taken from Newcastle allotments: assessment of the role of
Byker incinerator 2001b, University of Newcastle upon Tyne.

3. EC Regulation 466/2001 as amended.

4. Pless-Mulloli T, Schilling B, Paepke O, Edwards E, Report on the analysis of PCDD/PCDF an
heavy metals in footpaths and soil samples related to the Byker incinerator, 2000, University
Newcastle upon Tyne.,

5. Food Standards Agency (2002) Report on feasibility survey to investigate whether eggs from nc
caged poultry, including some ‘free-range’ birds, could act as an indicator of localiset
environmental contamination by dioxins and PCB'’s. web address http:/www.foodstandards.gov.u

6. Stephens R.D, Petreas M.X, Hayward D, Biotransfer and bioaccumulation of dioxins and fura
from soil: chickens as a model for foraging animals. The Science of the Total Environment 17
253-273 (1995)

240 ORGANOHALOGEN COMPOUNDS Vol. 57 (2002)



