_Press Release

Report says more resources needed to conduct adequate waste management risk
assessments

20 Thursday 2003

Monitoring systems for health and environmental effects of waste are deficient

A major report on the effects of various forms of waste disposal has concluded that Ireland has
insufficient resources to carry out adequate risk assessments for proposed waste management
facilities. The report, Health and Environmental Effects of Landfilling and Incineration of Waste —
A Literature Review, was conducted by an interdisciplinary scientific team from University College
Dublin, University College Cork and Dublin Institute of Technology, Kevin Street. It was
commissioned by the Health Research Board (HRB) at the request of the Department of the
Environment and Local Government. 4 &
In launching the report, Dr Ruth Barrington, CEO of, OW(-l\RB, said that “the report is an
important contribution to informing the public debatecﬁtg) the effects of two options for waste
management” and she urged all those interested i&ﬂ?\@l"‘ssues to read the report.

SHA
Dr Dominique Crowley, who coordinated the study’ team, pointed out that it was not within the
scope of this report to make recommendati iﬁn waste management policy.” The purpose of the
report, Dr Crowley said, is to inform poyaggta ers and the public of the technical aspects of both
landfill and incineration practices in Irél’%q%l and the effects that these practices may have on the
environment and human health. In t\h% context, the report reviewed national and international
literature as well as current pr%g;ﬂ:e and recent developments in landfill and incineration
technologies. s
“At present, Ireland has insufficient resources to carry out adequate risk assessments for
proposed waste management facilities. Although the necessary skills are available, neither the
personnel nor the dedicated resources have been made available for this purpose. In addition
there are serious data gaps in relation to the environmental effects of these technologies. These
problems should be rectified urgently. ’

“Irish health information systems cannot support routine monitoring of the health of people living
near waste sites. There is an urgent need to develop the skills and resources required to
undertake health and environmental risk assessments in Ireland. This should be considered as
an important development to build capacity in Ireland to protect public health in relation to
potential environmental hazards.”

In relation to the detection and monitoring of the environmental impact of waste facilities, the
report concludes that there is a serious deficiency of baseline environmental information in
Ireland, which should be remedied.

“The-lack of baselifie data makes it very hard to interpret the results of local studies, for example
around a waste management site. Existing research results should be collated and interpreted as
a step toward building a baseline data bank. A strategically designed monitoring programme
needs to be initiated that can correct deficiencies in current ambient environmental monitoring.

/+
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anthropogenic methane emissions.

Ih addition, capacity needs to be built in environmental analysis. In particular, Irish facilities for
measuring dioxins are required and should be developed as a priority.”

Dr Crowley said that there is a paucity of literature relating to modern landfill and incineration
sites, so that nearly all of the studies identified in this report relate to older technologies and that
as emission controls improve, risks of adverse effects diminish. In this context, she then went on
to highlight her team’s findings in relation to the health effects of landfilling and incineration.

“Evidence of a causal relationship between specific health outcomes and landfill exposures is still
inconclusive, There is insufficient evidence to demonstrate a link between cancer and exposure to
landfill. There is modest evidence for an association between birth defects and residence near
some landfill sites.”

Dr Dominique Crowley said that there is some evidence that incinerator emissions may be
associated with respiratory symptoms.

“The evidence for a link between cancer and proximity to an incinerator is not conclusive.
Further research using reliable estimates of exposure over long periods of time, is required to
determine whether living near landfill sites or incinerators increase the risk of developing cancer.”

Turning to the environmental effects of landfill, Dr Crowley said that landfills are a potential
threat to the quality of the environment, contributing ZO’ﬁe’r cent of the total global
§®
: NS

“Leachate management is also a major concern. Fo;ﬁ\@;’ﬁnlined waste disposal sites, leachate
can migrate to groundwater or even into surfa ers. Contamination of groundwater by
leachate has already occurred in Ireland, rende@th the groundwater and the associated aquifer
unreliable for domestic water supply and othgo{b@neﬁqal uses. This is far more serious than river
pollution because aquifers require extensivestime periods for rehabilitation. The risks are
considerably reduced for modern doubleﬁr@ landfills.”

In relation to the environmental effeg& of incineration, Dr Crowley satd that her team concluded
that the disposal of municipal soligtwaste through this method produces a range of volatile and
gaseous emissions, which, if re@ﬁsed to the atmosphere, can compromise environmental quality.
The adoption by incinerator operators of environmental management plans has been helpful in
minimising potential environmental impacts.

Re-emphasising the fact that this report is based on studies relating to older incineration
technologies, Dr Crowley pointed out that new and planned incinerators will work to EU
Directives which puts a greater emphasis on energy efficiency, residuals management and the
reduction of natural resource consumption than was present heretofore.

The report has been printed using recycled paper and report is available in PDF format on the
website of the HRB (www.hrb.ie)

For further information contact:

Sinead Duffy ' Dr Dominique Crowley

Communications Manager Research Co-ordinator

Health Research Board Department of Public Health and Epidemiology
73 Lower Baggot Street Earisfort Terrace

Dublin 2 Dublin 2

t +353 16761176 ext 103 t +353 1 7167345

m +353 868226560 m+353 868077900

e sduffy@hrb.ie e domingue.Crowley@ucd.ie
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Mr. Casserly’s note refers. Requests for proposals are issuing this week 10 15 Irish
and UK institutions. We have the option of issuing the proposed statement now, on
our own initiative, or holding it for issue as a response ta public or press queries,
when and if they arise. _

Timescale for study

Pleasc note that in my note to the Minister dated 20 July 2001, I indicated that the
HRB would invite proposals by early September and that the selected proposal coutd
be identitied and approved by end-September next. On foot of soundings within the
research community, the HRB decided that with the holiday period involved, they
would have 10 allow until 21 Septeraber for proposals, so that a study team may not
be appointed until mid to end October. The HRB’s RFP specifies that the proposed
study must be completed by end-February 2002.

Implications of study &
NS

In discussion some weeks ago, the Minister asked for in dgnaﬁon on the legal

position should the study conclude that a specific teehiology or type of waste facility

posed an unacceptable risk to public health or tbﬁ’gj@u‘onment (e.g. whethera

moratorium on-development could be fonnalg%&ﬁposed)

As Mr. Casserly indicates, the Mini 55

relation to ~ 0}

* waste management planning, of t gﬁ granting of waste hcences by the EPA (Waste
Management Act, 1996), and &

* the planning functions of | authorities and an Bord Plcanala (Planning &
Development Act, 2000).°

wers of general policy direction in

However, in both cases, the Ministeris precluded from exercising any power or

control in relation to the performance by the bodies concerned of their functions in 2

particular casc (planning) or particular circumstances (waste licensing). Accordingly,

in a bypothetical situation where —

= the conclusions of the proposed study seemcd to warrant a policy direction against
the adoption or authorisation of a particular waste management technology, but

» in practice, any such direction impacted on a single development proposal or
business concem,

the Minister could be constrained in the use of these powers

If the Minister wishes, we can seek the views of the AG’s Office in relation to sncb
hypothetical circumstances.

In a more gencral context, under the EPA Act, 1992, the Aency is required in
carrying oul its functions, including licensing functions, to —
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. kcep itself informed of the policies and objecuvcs of relevant pubhc authorities
(which includes a Minister of the Government), and o i

e have regard to the precautionary principle in relation to the potentially harmful’
effect of emissions from activitics. -

Accordingly, the EPA would have to take full account of —

e any revised policy position on the part of Government or the Minister, and
» the findings of a study such as that proposed,

but would not be specifically bound as to its position arising from either.

‘There is ap equivalent provision is section 34 of the P&D Act, 2000, whereby a
planning authority must have regard, among other things, to the policy of the
Government or the Minister - however, this section has not yet been commenced.

6. The Minister is empowered under section 41 of the 1996 Act to require the EPA to —
= attach as conditions to a waste licence provisions requiring compliance with any
specified standard or requirement, or
e take account of any other specified matter in attaching licence conditions.
However, these provisions clearly relate to conditioning of licences to be granted,
" rather than mquxrmg the Agency to refuse to grant a licence in respect of specx ified
acuivities or in specified cnrcmnstances

Submitted please for approval/decision asto ~ &S g
« _content and timing of press statement, and &

‘e request for advice from AG’s Office as outhne@a.‘\,\@ébovc

- G
; Q&Q S
: QQ\ S
. S
L.*Whelan \\Q?(\\
7 August 2001 <<°0Q§\
. éé\& &S
S
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28 March 2003

Mr. Eamonn Corcoran ,

Department of Health and Children ' I
Hawkins House |

Dublin 2 ' O

Dear Mr. Corcoran,

In the summer of 2001, the Health Research Board (HRB) agreedto a
request from this Department that it commission a study to provide an
objective and independent analysis of internationally available information
regarding the likely effects of landfill and thermal treatment (especially
incineration) activities on public health and the environment.

-

On 20 February'2002, the HRB published a report on this issue - Health
and Environmental Effects of Landfilling and Incineration of Waste: a
literature review - copy of which is accessible on the Board’s website.

This réport contains a number of findings and recommendations relevant
to the Department of Health and Children (the Executive Summary and
Chapter 6 refer). In partxcular, it concludes that Ireland presently has .
insufficient resources to carry out adequate nsgﬁsessments for proposed |
waste management facilities and that, in thisregard, our health information
systems cannot support routine heal @@iﬁtormg of communities near
such facilities. The HRB goes 013156 \;@%ommend the urgent development
of the necessary skills and res\@ﬁr@és to facilitate environmental and health
risk assessments. With re@dﬁfo the latter, the Board considers that the
recommendations in th&%@@% Proposal for a National Environmental
Health Action Plan, esp“emally concerning the establishment of a national
centre for toxicology, could form a basis for future action.

I would welcome the views of your Department regarding these elements
of the HRB report, and the scope for an appropriate response on the part of
the relevant health services. A meeting, also involving the Environmental
Protection Agency, would perhaps be useful.

Yours si' ngerely,

Liam Whelan .
" .. Dr. Jim Kiely, CMO e N Ao Qul

s sed by e
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Mr Michael Kelly ) . : )
SEGTE Generul ’ B . b

Department of Health and Children

Hawkins House, .
Hawkins Street, . e
Dublin 2, '

Ireland.

25 March 2003 MK/em

v

ve: Baschne Health Data

Dear Mr Kelly

I write to you in respect of mww;mbl eganding buman health in '

the vicinity of waste facilities, including landfill sites and iicinerators. l
N) Q@
“The Environmental Protection Agency has @ory obligations _ set out in the '
“Environmental Protection Agency Act, 1992 aste Management Act, 1996 and other
legislation. The brief of the Agency incl followiug'
é’ <

# ~ Licensing and regulating actwntéﬁ @clﬁed in legislation with a potentially high risk
of causing pollution, mcludmgﬁg;ﬁumal installations and waste facilities

« Enforcing environmental | ion in relation to specified activitics in both private
and public sectors

* Monitoring and repomn&ou the ¢ state of the environment

To date the Agency has licensed waste facxhuas such as existing landfills, new landfills
and incinerators attached to particular industries. In granting licences for the operation of
these facilities the Agency sets stringent emission limit values for poliutants and potential
pollutants to meet the accepted EU standards and guidelines as a minimum requirement.

In addition, the Agency evaluates the potential impact of the maximum licensed emission
on the environment surrounding any facility to ensure that all EU standards for the
environment and WHO guidelines will be met. If these cannot be met, then the Agency
will reduce the level of emissions licensed accordingly. The Agency takes the view that
if the licensed emission limit is complied with, then human health is adequately protected
in line with best intemational practice. To ensure compliance, the Agency requires the
operators of the facilities to monitor and report on specified substances, and in addition
conducts its own monitoring and auditing of the facilities. The Agency is confident that
this spproach, coupled with the requirement on the part of the licensee, to implement
environmental management plans and to operate according to Best Available Techniques
minimisea the yisk to public health and the environment.
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-However, the public continues to have concerns regarding the health impacts of these

facilities, and expresses these concerns to the Agency in written submissions and
objections to the issue of licences, and in submissions at Oral Hearings of objections held
by the Agency in the licensing of some facilities.

A recent report commissioned by the Department of the Environment and Local
Government and carried out by the Health Research Board concluded, inter alia, that Irish
health information systems cannot support routine monitoring of the health of people

living near waste sites, and points to a lack of available information on the health status -

of residents residing near waste facilities, and a lack of baseline human health data at
national, regional and county level.

The Report on the Investigations of Animal Health Problems at Askeaton, Co Limerick ,

carried out by Department of Agriculture, Food and Rural Development, Teagasc, EPA.

and the Mid Western Health Board, and published in 2001 also identified a number of
issues in respect of human health data, which needed to be #ddressed so that proper
expertise and baseline data are available in the State. Amosigst other things, this report
recommended a computerised system of monitoring gﬁixag%nital abnormalities based on
the Eurocat model, a system of surveillance of mérbidity in general practice, and the
structuring of information systems within (&he" health service to allow easy
epidemiological investigation. ,\OQQQ}\
S

The issue of baseline health data and ads date health information systems is a matter
appropriate to thé Departmént of Healéh and Children and the Health Boards. The
Agency would support the recommendations on these matters referred to in the above
reports, the implementation of g{ﬁi\ch should help to alleviate the legitimate public
concerns about the health impacis of the very necessary infrastructural developments in a

modern economy.

<

If you would like further clarification of any of the issues raised here I would be pleased
to discuss them with you.

Yours sincerely,

Dr. Mary Kelly
Director General
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North  Bord / .. COMMUNITY CARE SERVICES,

Eastern Slainte . I Co. Clinic, -
Health  an Oir’ f/sf Navan, Co. Meath.

Board Thuaiscirt Tel: (046) 21595, Fax (046) 22818

Mr. M. Donnelly,

Principal Environmental Health Officer,

County Clinic, >
Navan, '

Co. Meath.

7™ February 2002

Re:- Application by Indaver Irelénd for a Waste Licence for a Waste Management
Facility at Carranstown, Duleek, Co. Meath.
License Application Ref. :- 167-1

In order to properly assess this application request applicant to submit the following

further information :-. A &

§®\

- 1. The applicant shall restructure the proposal t@cxgg into account European and

National Integrated Waste Management Policy1.e. Waste Management — Changing

Our Ways, Department of the Enviroxmg@g\ d Local Government, 1998 and the

European Directive on Incineration @@}0@’7 6/EC). The developer proposes to use

the sorting bay only when a deliv. \@f?\ dry recyclable waste is received while
unsorted waste shall be disposg&%@fn the incineration process. This is contrary to
the basic principles of the -wa%%&%ﬁanagement hierarchy of prevention,
minimisation, reuse and rf;z@ﬁng. '

2. The Environmental Imﬁggt Statement does not provide a breakdown of source and
quantity of municipal, industrial anid commercial waste. The applicant shall list
explicitly the category and quantity of waste as required by the European Directive
on Incineration (2000/76/EC). v .

. Alternzf.tivé sites for this development shall be fully assessed and examined in
accordance with EIS requirements. - :

A

4. The Environmental Impact Statement referred to the World Health Organisation’s
criteria for Site Selection for New Hazardous Waste Management Facilities (1993).
These criteria are not confined to landfill activities as stated in the applicant’s
submission and specifically exclude areas with limestone deposits. The applicant
shall clarify this issue. ‘ :

5. The limestone bedrock constitutes a regionally important aquifer which is karst and
) fractured and is therefore suseeptible to ground water pollution. This aquifer is the
7( sole source of water for numerous houses in the vicinity. The impacts of this
LS aquifer uhderneath the site shall be fully assessed and discussed.
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10.

11

12.

13.

14.

15,

16.

17.

18,

T_he effects of the removal of overburden during preparation of the site were not
discussed, nor were the impacts addressed in relation to the aquifer.

The effect of the deyelopment on the drawdown of local wells shall be addressed.

The ir.npacts of the development on the gas line running directly underneath the site
were ignored i.e. potential for gas leaks, fire, explosion. These impacts shall be
fully addressed. ’

The applicant shall carry out a feasibility study on the sourcing of waste which
would ensure the viability, sustainability and continued efficient operation of the
incineration plant.

The applicant proposes to collect recyclable waste on the site. Applicant shall
submit details as to how or where this waste shall be recycled.

The quantity, storage facilities and treatment of green waste were not discusse& in
the E.L.S. Request applicant to outline proposals for the location, treatment and
final destination of waste. :

Details on the stockpiling of waste — capacity and length of time waste will be
stored on site — for both waste bunker and community %eé%f'cling park.

. | &
The applicant failed to submit sufficient detailged{@e processes involved in this
-development as follows :- og?@g\o :
(O
N

Qs o o
Site layout was not adequately deta1ql§d:}®\

XN

-~Processing areas and systems %g3$t fully indicated and described.
"These areas shall be clarified on phan. .
‘ &

A

The Environmental Impact§%§tement states that boiler ash shall be sent to landfill
whilst flue gas cleaning residues shall be removed to a hazardous waste landfill.
Boiler ash is classed as a hazardous waste under the EC Council Directive-on
Hazardous Waste 91/68%/EEC. However the applicant is not treating it as such.
The applicant shall provide for the segregation of flue gas cleaning residues and

boiler ash. '

Provision shall be made for the visual inspection, weighing of each load, a storage
tank inspection area for waste and quarantine area for waste which cannot be dealt
with by the plant i.e. hazardous or clinical waste.

Details regarding the -storége and treatment of overburden shall also be submitted.
The applicant failed to give sufficient detail with regard to volume of surface and
rain water, site drainage layout, run off and run off controls. The direction and

relative magnitude of flow of surface water movement shall be quantified.

Provision shall be made for the retention of firewater on site to avoid the potential
threat of ground water pollution.
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19. Details of the location of the puraflo waste water treatment system and percolation
area shall be submitted. In addition, request applicant to submit details of water
table and 5011 percolation tests.

20. The management policy and procedures of the plant shall be described i.e.
operational, quality control and environmental management procedures.

21. Back- up or failsafe procedures which would effectively mitigate very severe
impacts in the event of fallure of the proposed measures shall be submitted.

22. A detailed description of the manner in which waste will be transported from the
site i.e. enclosed waste containers or fully enclosed collection vehicles for the
transport of waste to and from the site shall be submitted. '

>

23. Detail proposed method and location of wheel washing facilities.

24. Measures taken to limit movement of heavy goods vehicles on and off site during

unsociable hours shall be indicated. &

&
S
25. A public complamts procedure shall be addresge\d@
\0 .
26."The apphcant shall submit a detailed rodq;ﬁ) @bzgtrol programme for the site.
(\ \
A0 @

27.:Submit proposals for the control an&%g@ntformo of dust and noise durmg the

'construction phase of the develogjﬁ

28. Applicant stated in Section %f the E.LS. that a decommissioning plan would be
submitted as part of the liceiSe application. No such plan has been included. The
applicant shall address this issue.

29. Clarify method and frequency of leachate tests which shall be carried out on flue
gas cleaning residues and boiler ash. Request applicant to state parameters which
shall be analysed in the above tests in order to determine the hazardous nature of
the waste.

30. Applicani shall submit details on the transport and final destination of both boiler
ash and flue gas cleaning residues. The weight and volume of the above solid
wastes shall be quantified.

31. The disposal of bottom ash to landfill is not in keeping with the basic principles of
waste management. The applicant stated that the ash can be treated in an ash

x recovery plant to render it suitable for road construction. Request applicant to

' provide full details of the ash recovery process. Indicate process method and

location of the plant.

F) .
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Elizabeth Byrne Carmel Lynch
Senior Environmental Health Officer Envirqnmental Healt

. 32.Insection 2.4.2 of the E.IS. the applicant states that in the case of both lines

_ being shut down typically for 1-2 days per year fans will be kept on line as long as

33.

possible to maintain the bunker under negative pressure. Any odours will be
discharged via the 40m stack. During these periods the waste in the bunker will be
sprayed -with odour suppressing chemicals to minimise odours.

Masking of odours is unacceptable - All odours shall undergo treatment prior to
extraction. Please submit proposals for the treatment odours during this shutdown
period. : :

Request applicant to clarify method that was employed to determine worst case air
emission data and state where this information was sourced. )

34. Section 5.5 states that an assessment shall be submitted to the EPA to ensure that

35.

noise emissions from the plant shall not exceed given limits at any sensitive noise
receptor. No such assessment was included in the E.IS. This issue shall be
addressed. ' .

Provide further details on the silt trap which shall be used during construction i.e.
management and location of same. . ‘

R

&

: S
Note: The Environmental impact statement claimed that %@éapplicant consulted with the
North:Eastern Health Board during the pre-applicati process however no such
consultation took place. P

Officer

»

.
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RESEARCH REPORT

Adverse pregnancy outcomes around incinerators and
crematoriums in Cumbria, north west England, 1956-93

T I 8 Dummer, H O Dickinson, L Parker

J Egidomicl Community Heolth 2003;57:456-46)

Study objective: To investigate the risk of stillbirth, neonatol death, and lethal congenital anomaly
ameng bebies of mothers living close ko incineraters and crematoriums in Cumbria, north west
England, 1956-93.

Design: Retrospective cohort study. Logistic regression was used to investigate the risk of each culcome
in relation to proximity at birth to incinerators and cremateriums, adjusting for social class, year of
birth, birth order, and multlple births. Continuous odds ratics for rend with proximily to sites were astl-

Ses and of arliclo for
avthors® affiliations

moted.
C"r[r“p"“d;""l:" o hool Setting: All 3234 stillbirths, 2663 neanatal deaths, and 1569 letha! congenitol anomalies among the
Z;OCT;\SI(:G(LMTH?:;]SC‘OO 244 758 births to mothers living in Cumbria, 1956-1993, )

Main results: After adjustment for social class, year of birh, birtth order, and multiple births, there waos
on increased risk of lethal congenila! anomaly, in particulor spina bifide [edds rofie 1.17, 95% Ci:
1.07 to 1.28) and heart defects {odds ratio 1.12, 95% Cl: 1.03 te 1.22} around incinerators and an
increased risk of stillbirth {odds ratio 1.04, 95% CI: 1.01 ta 1.07) and anencephalys {odds ratio 1.05,

Sciencges, Pardiairic and
Lifecourse Epidemlology
Rezearch Group, Universily
of Neweaztle, Sir Jumes

900/T00 [

Spance Inztituic, Royal
Vigioria Infirmery,
Newczastla NE1 4LP, UK;
leulse.perker@ncl.ac,uk

Accepied for publicaion bifida, heart defects, shillbirth, an

26 August 2002
mathod of waste disposal,

ums shovld be investigoted further, in partic

O
SN

95% C!: 1.00 to 1.10) around cremctoriums. .

Conclusions: The authors connet infer o causal eHact fro \&% statistical assoclulons reported in this
study. Howavar, as there are few published studiss w"fh,@éﬁ

cranencephclus i[l;zéfh*on to preximily to incinerators and cremotari-

ch e compare our resulis, the risk of spina

use of the increosed use of incineralion as a

&
g

he incineration of demestic and indvstrial wasie n:lc'a."@(\ é\ﬁx derall elsewhere.” ™ 1n stmmary, birth registration detalls
Tdiox'ms and other chemicals into the envirenment.'* @t@o of all 241 524 live births and 3234 siillbirths born o mothers

matoriums have been identified as sources of ar.moqﬁ%@
mercury.'* Such pollutants, many of which act as @HQ\ he
disruptors, are hazardous Lo human health. ™ How very
little 1s known about the public health lmpact of 6w dosc,
long lerm eavironinental exposure to these ghidinicals.”” ™
Epidcmiological studics have identified an fygreascd risk of
congenlial anomaly and low birth weig ¢hildrea born
closc to [andfill sites, which are potential sdurccs of this com-
plex famlly of chemical pollurants™” Higher lewels of
environmental pollutants—including  dloxins, lead, and
cadmium—have been found in the bloed of children living
near 10 waste incincrators in Belgium. Reduced testicular
velurne and delayed sexual marurity among children living In
arcas wich high cxposurc were alse reported.’ linking
cxposure to cadocrine disruprors tw components of the
testicular dysgenesis syndrome.' Desplte concarn over the
health cffccts of emisslons from  incincrators®  and
crematorfums,’ there is litte information conicerhing preg-
nancy outcotrics for mothers living in their vicinity. ldenltifica-
tion of possiblc hecalth cffcces of incinerators is important
given the growth of Incineration as a mcchod of wasle
disposal™ and its widespread usce for the disposal of animal
carcasscs during the 2001 outbreak of foor and mouth discase
in the UK.™

This srudy investigated the risk of stilibirth. neonatal death,
and lethal congenital anomaly among the ollspring of moth-
ers living close 1o incincrators and cremarorivmy in Cumbria.
north west Bngland, between 1956 and 1993,

METHODS

The Cumbrian Births Dotabase

The study area was the counly currently defined as
Cumbrla® The Cumbrian Births Database has been described

www.[ach.com

MSOpSaHaN SAWTL YSTJI]

usually residentin the study area, from the opening ef che first
cromatorlum i 1956 t 1993, were supplicd from the Office
for Nartional Statistics and enlered olMO a computcr
database.™* Duriny this period a stillbirth was defined as a
[eral death ocowrring after 28 wecks gestation {frotn L October
1992 fcral deaths occurring after 24 wecks gestation were
Included, cousistent with current legal definitlons).” * Dcath
cgistrations tar the cohost, Including thosc that eccurred
outside Cumbria, were supplicd by the Office for National Sta-
tistics from the National Health Service Cenrtral Register
{NHSCR), which was the primary sourcc of ascertaimnent of
deaths, NHSCR routinely records deaths of all residents of
Bngland and Wales who have ¢ver registered with a geheral
practitioner. Mowever, hospital records withln Cunbria and in
regional referzal comtres oulside Cumbria were scarched (o
ascertain unrcgistered stillbivths and infant deaths.” All
causes of stillbirch and death were coded Lo (CD-9. Causcs ot
deach and stilibirth were confirmed, where possible, through
cxamination by a consultant neonatologist of detalls obtained
from micdical andsor posimartein records {the cause of aboul
50% of deaths weoe confirined in this way). Thus, when post-
mostem and/or clinical records were available, causcs of still-
birth and death were validazed from a number of sources and
derived uslng a morce robust method than relving on death or
stillbirth certificates. Neonatal death was defined as death
within the frst four weeks of life,

Several oulcome groups were colisidered: stillvirth, neo-
aatal dearl, stllbirth plus nconatal dearh, lethal congenilal
anomaly [overall and by cause category). Deaths {rom
conuenital anonialy (ICD740-759) were grouped by cause,
using a standard classification of infant deaths.” invo the fol-
lowing hicrarchical and nurually exclusive caiegorles: all
neural ube defects (1CD740-742), congenital heart defects

] o
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Figure 1 localion of incineraters ond crematerlums In Cumbrio,

1956-93.

{lCD745-747), other congenital anomalles. Newral tube
defecrs were subdivided into: anencephalus (ICD740), spina
bifida (ICD741), other central nervous systemn anomalles
{ICD742). All other lcrhal congenilal anomalies were grouped
because of the small numbers within coch TCR-9 cause
category.

The mother’s address on the child's birth ccrnhcacr.
postcoded and hence grid referenced.™ The father” 5
tion,.as recarded on the bivth certificare, was as slgnz{c’h
classi* algorithins bascd on parents’ names W
assign birth order and idenclly multiple births,”

,\O
The prid references and daccs of operati Nofixcincracors in
Cumbria were ascertained from Enviromncnr Agency records.
No incincrators operated beforc 1977, and four operared
belween 1977-93, The locations of all crematoriums were
ascertained from specialist digests and the dares of operation
were obtained. During the period 1956-1993, three crematori-
uwns operated. Deralls were captured In the geogrephical
information systemn Arc/info.* Mercury represents the main
pollutant from crematoriums.' By couirast, cmissions trom
incinerators incorporate a morc complex mixiure of dloxins,
furans. particulates (such as chlorlde and sodium). heavy

al

cd o
O
,\c)

Geographical daio (sce table 1)

S
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melals (including lead and chuyomiwm), and volatilc erganic
compounds {such as chloroform).'* Because of the differ-
eaces in cinissions, Incluetators and cremaroriums wers ana-
lyscd scparartcly. Three of the four incinerators in Cuinbryia all
dealt with materlals defined as difficult by the Envirenment
Agency,” che other (incincracor 1) processed only inert and
biodcgradable marcrial.”® Because of the hlstorlcal nature of
this sludy ne deiailed emissions data were available, Details of
the matcrial deali with ar cach incincrator are presented in
table 1. The location of all incincrators and crematoriums in
Cumbria, 1956-93 is show in figurc 1.

Analysis melhods
A measure of exposure of cach birth to incincrators and
crematoriums was computed using the distance [unction
1/{D+0.1)* where D was the distance in km from the sitc and
the measure was summed over all sites that were in operation
at che clne of birth.

Stilibitth and nconatal death rates foll substantially over
the study period.”' The causc of stillbirth was recorded on the
stillbirth registration anly from 1961 onwards. Hence the
analysis in rclarion to proximity to crematoriums was
strarificd by time period: 1956~60, 1961=71, 1972-82, 1983~
93. As incincrators in Cumbria were in operation only berween
1977 and 1993, Lhis analysis was not stratified by ¢ime perivd.

Muldivarlace loglstic regression™ was used to model how the
1isk of cach curcome varied in relatlon to proximiry to incin-
crators and cremar@ums adjusting for the known demo-
praphicrisk facmé\#-ycar of birth, social class, birth order, and
multiple bu't using offsels from an analysis of the effects
of d ic risk factors withour the cxposure functoen.
Year was modclled using both quadratle and lincar

%g%\%dal class, birth order, and multiplc births were
as categorical variables (social classes 1. IT, I1In, 1lm,

L armed forces, and unknown, father not recoxded on the

Ko
rehs cerrificate; birth order L, 2, 3, and =4; multiple blreths,
(\ yes/no). A sensitviry analysis was carried our repeating the

logistic regression, but excluding Virths with the greatest
influence, as measured by Pregibon's influence staristic,” For
incincravtors the analysls was vepearcd for che period before
any inclnerators were open, 1956-76. Because multiple births
may not be considered independent events, robust estimates
of variance were used and significance assessed from the cor-
responding p value.”

RESULTS

Incinerciors (see table 2)

The risk of stillbirth and neonatal death was pot significantly
increascd closer Lo inclnerarors. Howcever, the rlsk of lethal
congenital anomaly was significanily hlgher (p<0.01). This
significantly increased risk was restricted to heart defects and
neural tube defects, specifically spina bifida, Sensitivity analy-
sis demonsrraced that these results remained sipaificantwhen
the most influcntal births were excluded, Replicacion of the

perlod 1 95 4693

[ Table 1 Incinerators and crematoriums in Cumbria in operation during the study

Tl ‘|‘|I||. ,: '

PR

1 |{| ll M Tikne pcr,lcdof
)

Sho, 1 :-‘3" Mumnnl i I[’|' AARORE ‘.',-f‘ {]|sperationt | ‘|
Incinoralor 1 Barrow in Fulnm tnert, biadegradable 19771992
incinararer 2 Ulverefon Hazardauz, llammable, chemicals 1978-1994
Inginorefor 3 Dalzion £tllar moterlol, trootmenl sdudgee., biodegradabla  1979-1991
Incinorator 4 Annolhwalie Biodegradable, puirescible 1991-prazant
Cramatorium Carllsle - 1956—prazen!
Cremoiorium 2 Barrow in Furmess  ~ 1943-present
Cremolorivm 3 Plaiington - 197 4=progen!

“Informetion from’ the Silafile Digesl’” ond Enviranmant Agency rocerds.
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birth, and multiple births

Table 2 Continuous adds ralios [OR}T for risk of stillbirth, neonotal death, ond
lethol congenitel anamaly in relafion to proximlty to Incinerators, 195676 [before
incinarators opening)t and 1977-93, adjusted for sacial class, birth order, year of

o . i N Lt . LI
Outcome !

1956-76 {bofore incinerators apentag)
Siillbirth « naanclal deatk
Sitlkteth '
" Naanalal daalh’
Lethal cangenilel anomalyd
All naural tvba defaciz
Anancephalusf
Spina bifidoy
Other NS anomaly
Huarl defoclst
All othar anomaliez3

197793
Stillbitlh + necnclol dealh
Stlllblah
Neonalol desth
Lethal congenlicl anemaly
All noural tuba defocts
- Ansncophalus
Spine bifide
Olher CNS anomaly
Heon dsfecls

4 All olher anomalie:

U NGmBeref i,y T Lt ) bt

(cesess, ,'OR 0 93%C)- Py
4715 097 09310101 ;
2422 1.00 09610 1.03 .
2093 092 0,84t .00 i
1583 054  0.6640 102 ;
602 095 0,831 1.08 '
262 096 08210113 ;
244 084 0.467n110 1
96 102 0.%71c1.08 :
247 101 09lle112

303 094 081109

1182 1.03 09310113

612 104 09010119

50 .02 09011.74 i
417 100 103l -t

132 113 10401.23 * "

33 106 0.99I101.08

60 117 10710128 . **

3y 073 0.34l01.56

104 132 10310122 i

18} 090  0.671c1.22

1961-76,

"p<0,08, *~p<Q.01, tThess ORs are conlinuous, for exompls, the oclds of lethel ¢
dizlanee, D, from an incincrator comparad wilh tha odd: at 3 ke from incinerators:
Hence the odds rello comporing risk of o distence of 0.5 km compared with
1.3. Belore incineralor: apening lethal congenilal anomalies ware anolys

anitel onomoly ot a
® .10[”[0-&\]2 - ML .lll.

13 km {or further) s ohout
nly for Ihe limo poriad

A S S

analysis, using the location of incineraters for the time period
befors they were open, showed no increased rivk for any

N o
S

&

ater two time periods there were very few cases of

\\;\‘%chphalus in term pregnancies and hence statiscical power

outcome (table 2). & & detect aa effect was pready reduced. There was @

. ec’,\\ § significantly increased risk of all other lethbal congenital
Cremaoloriums {see table 3) ) KO anomalics around crematoriums from 1983 oawards. This
Durlng 1956-93 there was a significantly incrca\s&?k increased risk was not observed in eaylier tlne periods despite
(p<0:01) of stillbirth cJoser to cremnatoriums, reflegiitiz Nean- a grearcr number of cascs, suggesting cither that a sinall
:aisl:nlly increayed risk [rom 1961 onwards, The risk anen- associalion was obscured In earlier thne periods by cascs duce

ccphialus was alsa significanrly increased duringhis period
{p<0.05), duc w a significantly ncreased yigkMin 1961-71.
Although most (92%) cascs of ancncephab@@were stillborn,
the significanlly increased cisk of scllbferh remalned after
exclusion of anencephalus cascs from the analysis. From 1972
onwards there was an increascd risk of all other conpgenital
anamalies, excluding neural wbe defects and heart defects,
with Wcreasing proximity to cremaroriums, which was
significant {p<0.01) for the period 1983-1993. These findings
remained significant after excluston of the most influential
births.

DISCUSSION

Summary

We found a significantly increased risk of lethal congeniial
anomaly (specifically spina Difida and heart defeces) in
rclation to proximity to incineratars, but not of sullblrth or
aconatal deaih. In contrast with Elliott er ¢/,* who found an
increased risk for certain congenital anomalies in arcas where
landfl slies were later opened, we found no increased risks for
any OWICOIMC in arcas where incinerators were subsequendy
opened. Henee, there was no evidence that these increased
risks might be attributable to features of the environment
where incincrators were lecated.

Around crematariums. there was a consistendy increased
risk of stillbirch from 1961 onwards, There was also a signifi-
candy increased risk of ancncephalus during 1961-1971,
whien casc ascertaimment was highest becausc this time
period largely pee-dated antenatal screening for Lhis outcone.

www.jach.com
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[o causces that were climinated or reduced during 1983-93, or
that the significant associatlon I 1983-93 was a chance find-
ing.

The significant scatistical associations are diffexemt for
incinerators and crematoriumis, While we cannol infer a
causa) cffcct from rhese statistical associations, the Inconsist-
ency nay be attribucable co the different pollurants crnitred by
cremaroriums and incinerarors,' '™ or it may reflect con-
founding with other unmeasured risk [factors, or it may be a
chance [inding, I addition, the time periods of opcration of
incincrarors and ctematoriurns were different (1977-93 and
1956-93 respectively). Hence, while we obscrved a signifi-
canlly increased risk of ancncephalus with proximity to
crematoriums during 1961-1971, we did not In the Jater time
periods for either crematorfums or incinerators. It is unlikely
that any association berween proximity o incinerators or cxe-
mmatoriums and the risk of anencephalus would be detectable
in later time periods when the number of cases was low
because of prenatal screening and therapeutic icriination.

Sirengths and weaknesses of the study

Qur study covered 38 years, allowing us to investigate a poten-
al envivenmental hazard with a large cohory of 244 758
births. Changes in medical practices over time may have
affected che resules. Medical advances, such as improved ante-
aatal care, which allows morc fctuses to be carrled 1o at least
28 weeks, and improved gestadonal dating, may have
increased the nuwmber of deaths classificd as stilibirths. How-
ever, other advances, such as beuer fetal monitoring and
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Table 3 Confinuous odds ralios [OR}} for risk of stillblrth, neonatal death, and
lethal congenital anemaly in relation to proximily te cremateriums, 1956-93, by time
period, adjusted for social class, birth ordar, year of birth, and multiple births
ce , Numberiaf: e ' o T G
Ov1camn. n €Qases R _\95‘?{.\0 D ‘ll;iI‘F‘: Tl
195660
Siiifhirth » aconalal daath 1508 095 07412122
Sttilairth 887 0.85 0.60121.20
Naonatal dacth 62! 1.08 07710 1.52
196171 . ‘
Silloinh + neonalol deoth 2559 110 1.01el20 v ;
Siillbirth 1413 1.1¢ 1.09 10 1,31 b !
Neonalal deoth 1146 093 0751e1.15
Cengenilal anemaly 006 110 0.95101.27
Al neural lubs defecls 453 112 0.84101.32
Aacncophalus 219 1.23 1.0110 1,90 s
Spino biflde 1968 106  07%10 ).42
Othor central nervous syslom 74 0.3 03316 1.26
Heor defects 177 121 091tal.42
All othar anamalics 236 0.95 0.66 10 1,38
197282 .
Sullbirh + neonotal death 1212 098  0.87 1p 1.0% « ! ’
Stillbirth 602 1.04. 09310 1,16
Necnaral decth 610 D87 072Ia1.1)
Conganilol-onomoly 452 0.80 0.5910 1.09
All neural tbo defscis 200 0,68 039+ 116
Anancophealuz &9 035 0111118
Spina bllida 88 Q7 g?lo 1.78
Grher canital nervauz sysiem 43 0.97 4 1o 1,47
Aeon dafecis 125 0.58.$0.2¢10 1.27
All othar anomalics 137 1 é\ 0.8410 1.29
198392 Oﬁ\\\,\é\
Sllfkinh + neonalal death &? O 099 04710123
Siillbleh 2&& 1.01 0.97 io 1.08
Noonslai doslh RN 084  0.40101.17 .
Canganilal anomaly (\Q < 1.02 0.9901.05 '
Al neural lube debacis WO G4 076  D.3710'1.58
Anancaphalus é—' ${\ 7 0.65 01310 3.19
Spina bifide ~ 18 1.02 0971 1.08
Othar cantrel norvaus system \\{\ Q(\ 16 008 00010562
Hoarl defocls ° \\\\ a2 0.50 0,151 1.62
All other anamalioz (.;OQ m 1.03 1.0110 1.06 e
1956-23 \6\
Sillirth = neonatal death &5 5897 102 0.9910 1.05
Siillalnh & 3234 104 10110107 .~
Noonaial dealh O 2643 0.9 0781 1.04
Conganlial onomely {1961-93) 1569 102 0.96101.08
Al neural tube defecls 734 1,00 08710 1.18
Anencephaluz 295 1.05 1.0010 1.10 -
Spina bifida 304 0.99 Q07710 127
Orther ceniral narvauz zyzlom 135 070 04310114
Heed dofads a 100 07710 13
All athar anamalies 484 104 10010 1.07 . .
*p<0.05, ~~p<0.01, TBocoms nen-slgnifleant whan mast influonlial birthz were excluded. $Thees ORs are
canlinvaus, for cxampls the odds of anoncepholus ot o dislence. D, fromcrametoriums campared with the
odd al 3 km from crematariumz n 196171 iz 1.23W2=2M =R dance the odds rofio comparing risk of
a distanca of 0.5 km comparad with thal &t 3 km in 196171 15 sboul 1.77.

improved resusciration, may have decreased the number of
stillbirths either by shilting porential scillbirths into the
calegory of heonatal deaths or by preventing infunt death. The
inmroducrion of antenatal sereening and elective terminadon
reduced the aumber of stillbirths and deaths attributable
coagenltal anomalies in recent years.™ Thus the clinical char-
acteristics of the cases in the 19505 and 1Y60s may be inuin-
sically differenl from those in the 1990s. However, all analyses
were adjusted for year of birth, such that the risk of stillhirds,
lethal congenlial anomaly or nconatal death to mothers lving
closc to incinerarors or crematorlums was, in cffect, comparcd
with that of other inothers giving birth around the same tine.
Hence, the objectives of our study were not affected by
changes in the nature of cases over ume,

NSOPSMIN SOWTL USTII

Because the Cumbrian Births Databasc recorded all birth
regivtrations in Cumbela during the study period Ly date of
birth and postcode of mother’s residence, we had precise data
on the population at risk and the location of cach birth. Con-
sequenily we werc able [o cstimate exposure and rlsk within a
conrinuous modcl unconstrained by the availability of
population statistics fram other sources and we did nothave o
restrlet our analysis o traditionzl geopraphical areal unirs.
Howcever, a limitation of our study was the unavailability of
data on pregnancics less than 28 weeks gestatlon (24 wecks
since 1 Oclober 1992), which will affect che population at nsk
because somc scrious conpenital anomalies might not
continue ta this stage of tnaturity, cither through spontaneous
abortion or termination. The inability w {aclude such cases in

www joch.com
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* |ncineralars and cremotoriums are. sources of harmhul
chemicols [including dioxins), although linle is known about
the effects of long tarm low dose expasure.

Wa invastigaled lhe effects of proximily to incineraters and

crematoriums on shillbirth, necnatal death, and lathal

congenital anomaly, .

We used precise Jeluils of the populalion at risk and the

dlstance of each birth from oll siles.

* We found an increased risk of spina bifida and heart
defects In refollon @ praximity fo incinerstors and’ an
inceeased risk of stillblith, enencephalus, and other
congenital anomalies in ralation to proximity to crematori-
ums,

Recommendations

» Further work Is needed to esiablish whether Ihis stafistical
assaciation is causal ar nol.

L]

our study is likely to have resulied in a conservative ¢stimate
of the cffccrs of proximity Lo sources of pollution. A furiher
lnnitaton of owr study was the cxclusion of non-lcthal
congenital anomalics, although we were rigorous in oue
ascerlalnment of deaths, siillbivths, and lcthal congeniral
anomalics.™ Because no data were available [or nen-lethal
corlgeniral anomalics these cascs could nos be excluded from
the live birth control proup. However, as the conmrol group
compriscd all live births that survived aver 28 days non-lethal
congenital anomalles would have compriscd a very low
proportion of the comparison group.

We were able to wcorporate cxposurcs of cach bitth 1o
putative pollution from scveral sites. In additivn, we had
demographic Information for each birth and hence ware able
1o 1ake account of individual risk factors, such as social class,

Dummer, Dickinson, Porker

such as diel, lifestyle, or occupational cxposurcs, Howcever, we
adjusted for individual social class, which {s likely to be related
w such lifestyle faclors. Hence, this study can only identity a
potential slatistical associatlon berween exposure ro incincra-
tors or crematoriums { modelled by a lunction of distance) and
adverse pregnancy outcolnes. We cannot ¢stablish thic biologi-
cal plausibility of these findings given the lack of detailed
emissions data. Further studies are niow required using aceual
pollution levels around cremaroriums and indnerators to
investigate the bivlogical plausibility of owr findings.

We underrook a latge number of comparisons and hence it
is possible thar somic of the significant results may be chance
findings, arising through mulciple significance 1esting. How-
cver, our results of raised risk of stillbirth, conpenltal heart
defects, and newral tube defeets were generally consisteat
berween time periods and scnsitivity analysis showed they
were robust, which lessens the probability of them being
chance findings. As with all geographically based studics,
there was potential for confounding with lifestyle and
sociodemographic risk factars that were not Included in the
analysis, although we were able to adjust for individual level
sociocconomic status, which has por been possible in many
other studics.

Compuarison with other studies
Although scveral studics have comsidered pregnancy out-
cotnes for mothers living close o hazardous waste and
municipal landfill sites,"* 7 * there is a paucity of cpidemio-
logical data concernipy pregnancy oulcommes around incincra-
tors and cremaco u)% with which to comparc our study. OQur
finding of an hﬁgascd risk of Icthal congenital anomalies, In
particul (n-:\u@ tube defects and congeniral hearr defects, in
babiegBarusclose to incinerators is consistenr with the results
of %@mdics of congenital anomalies around hazardous
ﬁﬁ? and municipal landfill sites'™ buc not with others,” *
$

which we have shown previously © be a better predictor of > ﬁrmc]ess, our findings need to be interprered cautiously, as

stillbirth rarcs than conununity based deprivalion measurg

¥oth the pollutants and exposure pathways assoclated with

such as the Towasend score.* Grid references for -mdnws ¥ these sources dilfer. while incinerators are sources of a range

and crematoriums were supplicd o an aceuracy of 100 e
We asstuned chat the mother's residence during 1}{@1@ty
was the saime as that recorded on the birth regisiraiion. Hence
migratlon of mothers durlng pregnancy may have @lmd in
misclassification of ¢xposure, which would havé tended to
obscure any assocladon between risk of adveisc pregnancy
ourconic and proximiry (o crzmarerivms griticinerators,

A further limitation was Lhat, as aciud] pollutlon levels
around each slte were unknown and would be impossiblc o
ascertain remrospectively over such a long time period, we
rclicd on a function of dislance as a surrogate for potental
exposure. The form of the cxposurce funcrion, 1/(D+0.1Y,
assumcd that cxposure increased rapidly with proximlty to
the sites. A potenlial mechanlsin for absorpton of toxic
pollutants [roin incinerators or crematoriums by pregnant
women might invelve dircct inhalation of pollutants or
contact through food, soil, or water conraminasion, We assume
Ilgher pollutian levels cleser to the point seurce and thus the
distancc function is a reasonable surtogate indicator that has
been used In many similar studics investigating heatth risks
around pollwtion sources.'™ " Although we could not
consider any changes I pollution levels over time all analyses
were adjusted for year of birth, so the cisk of adverse
pregnancy oulcomes for mothers living closc ro cremnaroriums/
Incluerarors was compared with thac of mothers giviag birth
in che same ycar.

The facilities in Barrow in Furness and Dalton in Furness
are located near o industrial sites defined as hazardous by the
Environmcnt Agency. Hence, there Is some potential for con-
founding berween proximiry to incineralors/crémaloriding
and proximiry ro hazardous industrial sltes. :

There is pocential for confounding berween distance from
incineralors and cremaroriums and unmeasured risk [actors,

wrw, jgch.com
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of chemicals, including some also emirred by hazardous wastc
and municipal landfill sites, they also emit dloxins, heavy
metals, and partdeulates.” Furthermore, the cxposure path-
ways from incincrators and landfll siles are different™''":
exposure of humans to landfill pellution results from water
supply contaminarion, groundwater run off, and atmospheric
contaminadon [rom land8lI gases,” " whereas pollutants
from incincrators are primarily disperscd atmospherically

Although incinerators and crcmacoriums in Cumbria were
located in urban areas, there were so fow in opcration that
only 10% ol the Cumnbrian birth cohort were born within 2 km
of an incingrator or cremacorium, in contrast with the Anding
by Elliotr er a/* that 80% of the population In England and
wales live within 2 kin of a landfill sitc.

Conclusions

e found an increased risk of lethal congenital anomaly (spe-
cifically spina bifida and heart defects) in relation to proxim-
tty 1o Waclnerators and an increasced risk of stillbirth and anen-
cephalus in relation to proximity to crematorlums, 1n vicw of,
the scarcity of published data and our usc of a distance func-
ton 1o represent potential exposure it s difficult to assess
whether these stadstical assoclations reflect a Causal effect.
Further investigarions using actual pollution levels and high
quality data, including lethal and non-lcthal outcomes in term
pregnancies and elective terminarions, arc required. Suffictent
investment must be made in national registration systems to
cnsure these issues can be investigated adequatcly. The UK
system [or registration of congenital anomalies s laxown to be
incomplete and Lhis severely restricts its credibilicy.”
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Appendix 2 — Planning Permission as grmted by An Bord Pleandla on 03/03/03 é

SECOND SCHEDULE

1. The development shall be carried out in accordance with the plans and particulars
lodged with the application as amended by the particulars, received by the planning
authority on the 7 and 27™ days of June, 2001 and the 23" day of July, 2001, and in
accordance with the provisions of the Environmental Impact Statement as amended,
except as may otherwise be required in order to comply with the following conditions.

Reason: In the interest of clarity.

2. Appropriate arrangements for the connection of the proposed waste to energy facility
to the E.S.B. National Grid transmission lines and the diversion of the 110 kV
overhead power lines traversing the application site, to the satisfaction of the planning
authority, shall be in place prior to commencement of devcloprr}ent. '

Reason: In the interest of orderly development.

3. The proposed community recycling park shall be omitted and the area shall be
landscaped in accordance with the requirements of t%g\ﬁlanning authority.
. N

. S
Reason: [t is considered that this aspect of tgé\én&??osed development, which is to
serve a local need only and would attract uég?e essary car-borne traffic, would more
appropriately be located in the local popt@ﬁégﬁ centre of Duleek.

4 OQQ@,\
2 | ~
4, Waste for acceptance at the w(%&g management facility for incineration and

‘ recycling/ireatment shall be Qk' limited and confined to waste generated and

produced in the North East Region area of counties Meath, Louth, Cavan and

Monaghan. The annual topatge for thermal treatment/recycling shall not exceed the

quantities as identified ip“the Environmental Impact Statement on an annual basis,

that is, 170,000 tonnes E)’er annum. '

Each and every consignment of waste, howsoever arriving at the waste management
facility, shall be accompanied by a waste certificate, which shall identify the
following —

- Waste origin, source and area in which it was produced/generated.
- Waste collection schedules.

- Weight of each consignment.

- Waste collection contractor name and address.

- Composition and nature of waste.

The developer shall submit to the planning authority, on a monthly basis, record§ of
all waste delivered to the site on a daily, weekly and monthly basis, in accordance
~ with the. aforesaid waste certificate. S

Reason: In the interest of development control and to ensure that the brinciples of
regional waste management as set out in the Regional Plan are adhered to.

!nspéctor’s Report WLReg No 167-1 V Page 24 of 34
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o | o OFFICE OF

LICENSING &
eewo GUIDANCE

Snvhmsentat Proteckion
o e oo Eieantond m

TO: _
FROM: (8 et rogramme - LICENSING UNIT
DATE: 28 September 2004

RE: Indaver Ireland waste licence application. Reg. No. 167-1

1 Please see attached draft report that was prepared by Mr. Peter Carey prior to
leaving the Agency. The recommendation attached to his report is included in the
documentation before the Board along with the application and all submissions and
correspondence associated with the application. He has also attached a copy of An
Bord Pleanala decision for information purposes. '

2 It should be noted that Mr. Carey considered all the dgcumentation in relation
to this application received by the Agency at that date. Im@arrying out his
examination of the application he found it to be in @rgﬁﬁance with the requirements
of the Licensing Regulations. He also assessed vironmental Impact Statement
(EIS) submitted with the application and foundi%0 be in compliance with the EIA
and Licensing Regulations. The Agency go fitmed that the application and EIS was
in compliance with the licensing regu(hﬁ%gﬁ y notice dated 1% August 2003.

S
3 I have read Mr. Carey’s re’poggt‘and recommendations and in my role as
manager of the licensing unit I haye reviewed them in accordance with existing
procedures for submissions tg\gﬁ\e Board. I also discussed his report and
recommendation with Mr. Carey before he left the Agency.

4 I attach a Recommended Decision that I have prepared in consultation with
senior licensing personnel within the licensing unit. This RD incorporates most of the
conditions set out in Mr. Carey’s recommendation. The Recommended Decision is in
a revised format and Annex 1 gives a general overview of its structure.

5 I also wish to confirm that the recommendation has been drafted in
compliance with National and European legislation having particular regard to the
Waste Management Acts, Waste Licensing and EIA Regulations and Directive
2000/76/EC [WID] of the European Parliament and of the Council of 4" December
2000 on the incineration of waste.

6 The following comments relate to matters raised in Mr. Carey’s repbrt.

Waste Types and Quantities

The overall capacity limit for the incineration plant is set at 150,000tpa. Having
regard to the limited information available and requirements of the WID in relation to
the classification and coding of waste I am of the view that this should be confined to
Municipal waste.
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Residues from the Waste to Energy/ Incineration Plant

The monitoring of waste residues at the plant is essential in order to establish the
physical and chemical characteristics and polluting potential of the different waste
residues. Having regard to the activity involved I recommend that the frequency of
monitoring be revised as set out in the following schedule.

Sbamnthads o

Bottom ash, | TOC, metals (Ba, Cd, Mo, Sb, Se, Zn, T1, Hg, Pb, Cr,
Boiler ash Cu, Mn, Ni, As, Co, V, Sn) and their compounds,
chloride, fluoride, sulphate, dioxins/furans and
dioxin-like PCBs.

Flue gas, TOC, metals (Ba, Cd, Mo, Sb, Se, Zn, Tl, Hg, Pb, Cr, | Biannually
Gypsum Cu, Mn, Ni, As, Co, V, Sn) and their compounds,
chloride, fluoride, sulphate, dioxins/furans and
dioxin-like PCBs.

Note 1. The monitoring frequency may be adjusted once the waste composition has been
determined and is consistent over a reasonable period.
I think it is a misreading of the application to suggest that the applicant proposed a
weekly frequency to the above monitoring. &
. | §Q§
Facility Development and operation. & 3
The provision of a wheel wash should not be ne iry given that the working areas
of the facility will primarily be of imperviousdhardstand type. While this licence does
“not seek to control the construction phasegﬁ\ﬂﬁ% facility there are a limited number of
conditions which specify design factorgﬁ?g@nust be taken into account during the
construction phase of the developmeg@‘\xo
The incineration plant will be ru #\%ontinuous basis while waste acceptance hours
will be restricted. The waste acc ce hours should be adequate to provide for a
sufficient quantity of waste tooga accepted at the facility in order to allow the plant
operate during periods wheniWaste cannot be accepted. The receiving bunkers have

been sized accordingly.

Emissions to Air.

The necessary procedures have been followed with regard to increasing the stack
height. The emission limit values specified in Directive 2000/76/EC of the European
Parliament and of the Council of 4™ December 2000 on the incineration of waste are
set in the licence. As pointed out by Mr. Carey the abatement system proposed
should ensure that typical emissions will be considerably less than the proposed
limits.

The emissions from incineration of waste are made up of a number of different
parameters. The WID seeks to identify those parameters that must be limited and
monitored. It should be noted that it does not seek to set ELVs for each parameter
specified in the group but rather sets a limit for the combined emissions of all in the
group. It is the combined effect of these parameters that the Directive is seeking to
control. For that reason I do not think it necessary to specify an ELV for one
particular parameter of the group, in this instance arsenic, as it is already built into the
group ELV limit.

As pointed out in Mr. Careys report air-dispersion modelling of the predicted
emissions indicates that they will not breach the air quality standard set by Directive
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1999/30/EC. That being the case and having regard to the fact that there is no
European or WHO standards or guidelines for PM, s There does not appear to be any
justification for the requirement to monitor for PM; s or to determine the particulate
distribution.

Emissions Monitoring
Mr. Carey recommends that the following condition be included in the licence
8.19  Prior to commencement of waste activities, the licensee shall consult
with the Food Safety Authority of Ireland regarding monitoring of the food
chain and submit to the Agency for its agreement, recommended monitoring of
the food chain to take place prior to commencement of waste activities or/and
during operation of the facility. :
The purpose of this condition is to seek to establish if there will be any impact on the
quality of the food chain from emissions from the facility. It is generally accepted that
the principal mechanism of environmental release of dioxins in this country is by low-
level emission from multiple sources to the atmosphere. It is reasonable to assume,
therefore, that the primary mechanism for entering the food chain is through
atmospheric deposition. Cow's milk is considered to be a particularly suitable matrix
for assessing the presence of dioxins in the environment as cows tend to graze over
relatively large areas and these compounds will, if present, concentrate in the fat
content of the milk. In this context it should be noted that the Agency has already put
in place a monitoring regime for measuring the background levels of dioxins in milk
and that the Carranstown area has been included g&“l;]@programme. The approach
adopted is to take samples from the region as ggél s samples from tankers serving the
potential impact area. Sampling is by EPA pétsonnel while analysis is by a reputable
and certified laboratory. The monitoringdfshilk is considered to be one of the best
‘means of assessing the impact of dioxi i the food chain and has, I understand, been
adopted as a monitoring tool by otgeﬁ.\&] member states. In these circumstances I do
ot consider it necessary to providesfor additional monitoring. The milk survey or
limited elements of it in this are\ao“s%ould be repeated annually.
Groundwater - &
There is no discharge to ground authorised in the licence other than the emission from
the septic tank treating sanitary waste only. All material and waste held on site will
be on impermeable surfaces or specially engineered concrete structures that will
eliminate the possibility of any discharge to ground. The provision of monitoring
wells and monitoring of groundwater as recommended should be more than adequate
to evaluate the impact, if any, the activity is having on groundwater quality. The
activity will involve the abstraction of 470m’/day and the RD provides for the
provision of alternative supplies if anyone is adversely affected by the abstraction.

Ash Handling and monitoring

The storage of waste from the incineration process is specifically addressed by the
conditions in the RD. Its removal off site is subjected to strict criteria and verification
as to its classification and associated coding in the Waste Catalogue. Only permitted
contractors will be allowed to transport waste off site and it will only be sent to a
facility that is authorised to accept such waste.
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Legal status of application

The application and EIS has been evaluated and found to be in compliance w1th the
national legislation. The transposition of EU Directives is primarily a matter for the
Government. The reasoned opinion referred to in Mr. Carey’s report is not accepted
by the sponsoring Department.

Recommendation

I consider that the requirements of section 40 (4) of the Waste Management Acts 1996
to 2003 have been satisfied and recommend that the Board approve the attached
Recommended Decision.

Programme Manager
Licensing  Unit

EPA Export 25-07-2013:14:30:22



Arinex 1
The structure of attached recommended decision is as follows
Condition 1  Scope: - :

This condition identifies and prescribes the site boundary, limits and
restricts the type and tonnage of waste that can be accepted and processed at
the facility. '

Condition 2 Management of the Facility: -

This condition provides for management of the facility and the putting
in place of Environmental Management Systems that includes a
communication programme with the public.

Condition 3  Infrastructure and operation: -

This condition ensures that the appropriate infrastructure is in place,
specified hours of operation, requires the putting in place of measures and
procedures for the operation and control of the incineration plant.

Condition 4 Interpretation: -

This condition provides the interpretation as to the monitoring to be

carried out and the standardisation of certain measurement results.

Condition 5 Emissions: - &
This condition specifies the limitation on %@%sions from the facility.
Condition 6 Control and Monitoring: - &

This condition specifies monitoring pafameters, frequencies,
equipment, analysis methods and locati g together with the establishment of
certain monitoring procedures. N

Condition 7 Resource Use an '\rgy Efficiency: -
This condition requires eldentification of opportunities to increase

AN

the overall energy efﬁciquy g\fﬁle facility and the reduction in use of water
and other raw materials. ®
Condition 8 Materials Handling: -

This condition¥equires the procedures for the acceptance, removal and
handling of waste tégetfler with the segregation and storage of certain wastes
from the incineration process.

Condition 9 Accident Prevention and Emergency Response :-

This condition puts in place policies and procedures for dealing with
accidents and emergencies on site and
Condition 10 Remediation, Decommissioning, Restoration and Aftercare.

This condition requires the putting place of a decommissioning and
aftercare plan and for the site to be rendered safe with the removal of any
waste that may cause environmental pollution.

Condition 11 Notification, Records and Reports :-

This condition provides for the keeping of certain records on site, the
notification of the Agency of monitoring results or accidents on site and the
submission of specified reports at various intervals.

Condition 12 Financial Charges and Provisions

This condition specifies the annual charge to be paid to the Agency,
the carrying out of an environmental liabilities risk assessment and the putting
in place of financial provisions to deal with accidents and emergencies. A
community support and development fund is also to be provided for the
benefit of the local community.

EPA Export 25-07-2013:14:30:22



Schedule A  Limitations
This sets out the waste types and tonnage limits to be accepted at the
facility.
Schedule B Emission Limits
This sets the emissions limit values for specified parameters.
Schedule C  Control and Monitoring
This specifies the process control parameters to be monitored and
‘associated equipment. It also lists the emission parameters to be
monitored, the frequency of same and the analysis method to be used
Schedule D _Annual Environmental Report
This details the contents of the Annual Environmental Report.

.
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INCINERATION OF
"HOUSEHOLD WASTE

e Possible increase in waste incineration
e Concerns over pollution

Recent national waste strategies have led to the

suggestion that the numbers of waste incinerators
may increase significantly. This raises concerns
over the health effects of pollution and the role of
incineration in waste management.

BACKGROUND

Each year UK households generate around 30
million tonnes of municipal solid waste (MSW)'
(Table 1). The Department of the Environment,
Transport and the Regions (DETR) reports that this
figure appears to be growing at about 3% per year.
Management of MSW in the UK is dominated

(83%) by landfill disposal (Table 1), with less than

one tenth either incinerated or recycled®.

There are 13 MSW incinerators (MSWIs) operating
in Britain (there are none in Northern Ireland),
burning around 2 million tonnes of MSW each year
(8% of the total). All MSWIs recover some of the
energy from combustion as electricity or in district
heating. As such, these facilities are known as
‘energy from waste’ (EfW) or ‘waste to energy’

plants. Current facilities range in size from a plant S
in Lerwick, handling 26,000 tonnes per yeard> §

(26kt/yr) and producing heat for a local distr
heating system to a 600kt/yr facility at Edmoﬁ?@\
generating 30 megawatts (MW) of electricity. 4 Over
half of all current incinerators handle m than
200kt/yr, and 40% between 100 and 200k¢yr.

MSWIs operate by feeding wastes onto a moving

grate where they are burned. The heat generated

raises steam, driving turbines to generate
electricity. The burning of the waste gives rise to:

-o solid incinerator bottom ash (up to 25% of the
weight of the MSW) - which falls to the bottom
of the grate for collection. This is either
disposed of to landfill or reused in
construction.

e avery much finer fly ash, caught up in the flue
gases (air and gaseous combustion products).

Box 1 outlines the current technology for waste
incineration, and the main developing
technologies. Information previded by the Energy
from Waste Association (EWA) shows that
additional incinerator capacity of ~4 million
tonnes/yr is currently being considered - more

than doubling existing capacity (Table 2). '

1 The total for municipal, industrial and commercial wastes is ~70 million tonnes
2 many countries recycle and incinerate a larger proportion of waste than the UK.

b= POST 149

2% § Post Note = December 2000

TABLE 1 WASTE TREATMENT IN THE UK

Region MSW Landfill Recycling ncineration
(million and reuse
tonnes{yr)
England & 28 82% 10% 8%
Wales
Scotland 3 90% 5% 5%
N. Ireland 1 95% 5% 0%
Total 32 83% 9% 8%

Sources: DETR, Scottish Environment Protection Agency,
Environment and Heritage Service Northern Ireland

BOX 1 WASTE INCINERATOR TECHNOLOGY

&

There are four main technologies for the incineration of waste.
Mass Burn — This is currently the simplest and most common
form of incineration. Mixed wastes are fed into a hopper and then
fall onto a sloping grate which agitates and moves the waste
through the combustion chamber. Energy is recovered from the
hot combustion gases, which is used to generate around 7MW of
electricity per 100,000 tonnes of waste (enough electricity to serve
around 10,000 hoys
Fluidised Bed, mbustion (FBC) — Before the waste is
incinerated, {-combustible components are removed and the
waste shredded to produce coarse Refuse Derived Fuel (¢cRDF)
whi ©a higher calorific value than the untreated waste. The
4§ '¥ed info a bed made up of a mixture of sand and dolomite
al. Air is pumped through the base so that the solid waste
minerals resemble a bubbling liquid. This ‘fluidisation’

*lmproves the combustion efficiency, hence reducing pollution and

generating more energy per tonne of waste. However, the
process is between 25% and 35% slower than mass-burn. To date
there has been limited experience with using FBC for municipal
waste incineration, and the performance of this technology has not
been proven on a commercial scale. In Berlin, a new FBC waste
incinerator has been closed down because of reliability problems.

Pyrolysis and Gasification — These novel technologies have had

limited experience in treating municipal waste. Wastes do not

need sorting, but must be crushed, and this pre-treatment leads to
higher costs and uses more energy.

» Pyrolysis involves heating waste in the absence of oxygen at
temperatures of 400-800°C. The heat alone breaks down
complex molecules and the resultant gases are then passed into
a combustion chamber where they are bumned (in the presence
of oxygen) at temperatures around 1250°C.

= Gasification involves heating wastes in a low-oxygen
atmosphere to produce a gas with a low energy content. This
gas can then be burned in a turbine or engine.

There are only a few pilot pyrolysis and gasification plants

worldwide - in Japan and Germany — but the technology has not

yet been proven to be commercially viable. A pilot scale gasifier is
being built in Bristol with a capacity to burn 9kt/yr of MSW.

POLLUTANTS FROM INCINERATION

The main pollutants, of concern are dioxins, acid
gases, nitrogen oxides, heavy metals and
particulates (Box 2). These are present in bottom
ash, fly ash and combustion gases®, although flue
gas cleaning reduces pollutant emissions to the air
to a large extent. Fly ash can contain sufficient
dioxins and metals to require it to be treated as a

3 There are also pollutants present in liquid effluents arising from gas cleaning
and ash cooling equipment.

»

* T ' » EPA Export 25-07-2013:14:30:22




" the classification of energy from waste as a form of
renewable energy - this is highly contentious, but
is beyond the scope of this briefing.

'Regulatory Issues
The role of the environmental regulator

The potential impacts of pollutant releases on
health raise concerns, most often related to whether
there is a ‘safe’ dose of dioxins. While the
International Agency on Cancer Research (IARC)
classifies dioxin as carcinogenic to humans,
uncertainty remains over how dioxin causes
cancer, and at what level it may be carcinogenic or
have other effects. Recognising this uncertainty, the
EU adopted a precautionary approach in setting
the dioxin emission limit value. But, this level has
not been set on the basis of an assessment of what
might be considered a ‘safe’ dose - i.e. it is not
related to any specific TDI (Box 3). Instead, the
limit was set so that reliable measurements can be
made by available detection equipment.

This means that regulating emissions relative to the
emission limit does not guarantee that emissions
are at a safe level. Rather, regulation to protect
health has to rely on mathematical models of the
dispersion, deposition and uptake of dioxins, and
the consequent levels of exposure in relation to the

This raises concerns over whether the settmggg&@
enforcement of standards, and pr
authorisation fulfil the Agencies’ require ént to
protect human health. However, modelligig worst-
case situations helps to take account of many
uncertainties.

Critics of incineration have suggested that more
than 500 deaths would be brought forward over
the operating life of an incinerator. However, this
figure has now been shown to be erroneously too
high. Even so, sich an analysis, based on
extrapolation of the COMEAP report would not
produce an accurate figure for any specific
incinerator, as it does not take account of local
conditions, such as the:

e Jocation of pollutant sources and those
receiving the pollution.

¢ the pathways of exposure (e.g. the transport of
dioxins through the food chain). _

* how susceptible people are to particular
pollutants (e.g. the old, young or infirm).

. " following recalculation by consultants of the cost-benefit analysis in the
DETR's Regulatory and Environmental Impact Assessment on the Proposed
Waste Incineration Directive.

BOX 4 INCINERATOR PLANNING AND THE PUBLIC

Examples of including the public in decision-making include:

= Dundee Energy Recycling Ltd has signed the UK's first 'Good
Neighbour Charter' committing the company to adopting
environmental standards stricter than currently required by law.

= the SELCHP incinerator in southeast London, involved local
people working with the developers and planners, and a
member of the local community sits on the management board.

= Following a previously failed plan, Hampshire County Council
set up a number of citizens’ panels to examine issues related to
waste in the county and has worked with them to develop a mix
of options that includes composting, recycling and small-scale
incineration. This plan has met with wider public acceptance.

LS
) . KQ‘)}@‘ justified in relation to reduction, reuse and
TDIL Each element in the model relies on ;& &

N
assumptions and can introduce large uncertamtlgé‘; &o\$

The role of local authorities

Local authorities produce statutory ‘waste local
plans’, act as waste collection authorities, waste
disposal authorities, and ~as local planning
authorities. The Local Government Association
(LGA) and the_Planning Officers Society have
expressed concerns that there is very poor
coordination between these functions. This can be
particularly acute where these responsibilities are
split between counties (waste planning) and
districts ( coll@hon disposal and land use control).

Publlc éoncerns and Acceptability

ég%gppomtlon to incinerators is often strong.
erns arise over whether an incinerator is:

recycling of wastes.

e sited and sized appropriately - e.g. if it deals
only with wastes originating locally, and if it is
located in a deprived area (raising issues of
environmental justice).

e regulated to  sufficient environmental
standards, and that these standards are
enforced adequately — i.e. whether the regulator
can be trusted as independent and competent.

Such concerns are frequently characterised as
NIMBYism (Not in My Back Yard). However,
research shows that people's concerns often stem
from the way that MSWIs are planned and
consultation conducted. In particular, opposition
arises when people feel excluded from decision-
making and have decisions imposed upon them.
Acceptability is increased if local people are
involved early in planning (Box 4), including in the
regional and waste -local planning process. The
DETR makes this point in recent guidance, and is
fully supported by the LGA and the EWA, who
now regard this process as the ‘norm’.
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_All Correspondence to:

N0.10 Boyne Shopping Centre

Patrick Street
Drogheda
Co. Louth
Dr Mary Kelly, Director General ? .
Tel: (041) 9842275
Eg%Heggggarters Fax: (041) 9870282
0X
Johnstown Castle Estate
Co. Wexford
10/01/2005
Dear Dr Kelly,

I am writing to you concerning your decision to hold oral hearings into the planned
incinerators at Carronstown, Duleek County Meath and in County Cork.

The key concern I have is regarding the Health Effects of Incineration. I refer to the
report of the Health Research Board “Effects on Public Health and the Environment
of Landfill and Thermal Treatment of Waste” which found tHat Irish health
information systems cannot support routine monitoring ef the health of people living
near waste sites and points to a lack of baseline h@i‘@“\ﬁealth data at national regional
and county level. In the absence of such systen&@cflgb‘*gheve that the decision to grant
this license is certainly premature. S é§

0\ <z\
Ij believe that it is now absolutely essegsﬁ\b?o hold your oral hearing into all health
aspects of this application in the pr, ¢ of the most eminently qualified

International experts on the Health aﬁ% Environmental Effects of Incineration.

\0

I understand that The Enviro ntal Protection Agency has no qualified Health
Professional on its staff and did not commission an independent professional report
from suitable qualified Health Specialists in relation to this specific proposal
notwithstanding the great public concern locally about this matter.

I note form the report of Mr Patrick Nolan Programme Manager EPA that he changed
in two material respects the recommendation of the EPA Inspector Mr Peter Carey.

Mr Carey notes on page 12 of his report The Food Safety Authority of Ireland paper
on Waste Incineration and possible contamination of the food supply with dioxins
which states “that it is vital however that rigorous monitoring programmes be A
maintained and that consideration be given to expanding environmental monitoring
around any incineration facitities.”

Mr. Carey then recommends that the following condition be included in the licence
8.19 Prior to commencement of waste activities, the licensee shall consult with the
Food Safety Authority of Ireland regarding monitoring of the food chain and submit
to the Agency for its agreement, recommended monitoring of the food chain to take
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Dublin 2 Baile Atha Cliath 2
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All Correspondence to:

N0.10 Boyne Shopping Centre
Patrick Street
Drogheda
Co. Louth

place prior to commencement of waste activities orland during operation of the
facility Tel: (041) 9842275
o Fax: (041) 9870282

This recommendation was overruled by the Programme Manager.

The Inspector’s recommended monitoring frequency of Bottom Ash, and Boiler
Ash of some waste residues at the plant was changed from a weekly frequency to
Quarterly and the monitoring of the Flue Gas and Gypsum was changed from
weekly monitoring to Biannually monitoring.

I am very concerned also about the fact that County Louth and Drogheda in
particular (which is very close to Carronstown) presently has the highest rate of
Cancer in the Country.Accordingly I believe that it is in the public interest that the
EPA exercise their option to have present at this hearing expert witnesses and
advisors from the World Health Organisation and also to have present experts from
the Food Safety Authority of Ireland.
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