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EXECUTIVE SUMMARY

Soil sampling and ambient air monitoring data, and published data for Irish food, was used to
establish a baseline for PCDD/F for a theoretical Maximum At Risk Individual (MAR!) and a
TARI (Typical At Risk Individual) in the Poolbeg area. The MARI was assumed to live at the
point of maximum PCDD/F deposition from the proposed development and to be a person
who obtained their vegetables from a 100m diameter site, upon which the maximum
deposition flux impacted and who may be exposed to PCDD/F emissions from the WTE from
inhalation, dermal contact with soil, ingestion of soil and ingestion of vegetables . It was
assumed that the MARI spent 24 hours per day, 7 days per week on the site, and spent 16

hours per day outside.

The TARI was assumed to be a typical urban dweller who does not grow vegetables but
relies on shops and supermarkets, supplying food grown outside the area, and therefore is
only potentially exposed to PCDD/F emissions from the WTE facility through inhalation,

&

ingestion of soil and dermal contact with soil. A
&

\\

The baseline PCDD/F intake for the MARI a@@ %ﬁz was modelled following US EPA
Methodology and using the Dutch Govemr@é@?Approved Model RISC Human 3.2 (May
2005). The PCDD/F emissions under &&\x@um operating conditions (assuming the WTE
facility operated continuously at the @GQ&S emission limits set by the incineration Directive
2000/67/EC) were then used to mo@@ the increase in soil concentrations of PCDD/F over
the operating life of the facility. Q?%e modelled soil and air values were then added to the
existing background values for%CDD/F and input to the RISC HUMAN Model.

The model predicted that the PCDD/F intake for both the MARI and the TARI, even with the
WTE operating at maximum licensed emission rates, was very low and was still significantly

less than recommended guideline values for PCDD/F intake,

An accident scenario, where the WTE facility was assumed to operate for 48 hours at 10

ng/m* PCDD/F was also modelled to assess potential impacts on the MARI! and the TARI.

The modelling predicted that the accident scenario led to PCDD/F intake levels that were still

well below the recommended guideline values for PCDD/F intake.

it was therefore concluded that the proposed WTE facility will have no significant impact on

PCDD/F intake for even the theoretical MARI or TARL
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1.0 INTRODUCTION
AWN Consulting was instructed by Elsam to undertake a mathematical modelling

study to assess the potential impact of PCDD/F emissions from the proposed waste

to energy (WTE) facility at Poolbeg.
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2.0 MODELLING PHILOSOPHY
It was proposed to model the impact of the emissions following the methodology
described by the US EPA for hazardous waste facilities *.
The modelling philosophy was as follows:
Develop a {Conceptual Site Model) CSM to assess the potential dietary intake of
PCDD/F for the theoretical Maximum at Risk Individual (MARI) and the Typical At
Risk Individual (TARI);
Select most appropriate background soil PCDD/F concentration;

Model PCDD/F intake using background concentrations in soil;

&
Obtain data on deposition rates for PCDD/F from@%posed WTE facility;
N

©)
S
Model impact of deposition rates on g@@@oncentrations of PCDD/F over 30 year
o . YA
operating life of facility; &
@
&
SO
Model increase in ambient Q‘FB‘q' centrations;
O
\O
O

X
Model impact of WTE&@@Ety-related PCDD/F deposition rates and increased ambient
air concentrations on dietary intake of PCDD/F for the MARI and TARL.

Model impact of accident at WTE facility and the related PCDD/F deposition rates
and increased ambient air concentrations on dietary intake of PCDD/F for the MARI
and TARL.

Page 5
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3.0 CONCEPTUAL SITE MODEL: MAXIMUM AT RISK INDIVIDUAL AND TYPICAL
AT RISK INDIVIDUAL

3.1 Conceptual Site Model
The Conceptual Site Model (CSM) was developed as follows, using the methodology

presented in the relevant US EPA Modelling Guidance .

Background concenirations of PCDD/F are transferred to a human receptor by the

following pathways;

Inhalation indoor air

¢ [nhalation outdoor air

+ Ingestion of soil éo&
&
@\\‘q@
L XS
+ Dermal contact with soil F
SN
RN
$Y <
XS) é\
. . SRS
o Inhalation of soil dust ¢
S
Qé \\'\\0)
R

e Ingestion of drinking\@gter
&
» Dermal contact with shower water

e |Inhalation of water vapour in the shower

» Ingestion of meat (this pathway was eliminated as the area of land in question
is not agricultural and PCDD/F exposure from known levels in Irish produce
was used to model this component of PCDD/IF intake)

» [ngestion of milk and dairy products (this pathway was eliminated as the area

of land in question is not agricultural and PCDD/F exposure from known

levels in Irish produce was used to model this component of PCDD/F intake)
¢ Ingestion of vegetables

» Ingestion of surface water

Page 6
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3.2

s Ingestion of suspended matter in water
¢ Dermal contact with surface water

The CSM assumes all PCDD/F is deposited on the ground and is available for
uptake, apart from the fractions which are removed through volatilisation, surface
water run off, erosion and degradation. These elements are calculated for each of
the 17 PCDD/F congeners.

The CSM then assumes the remainder of the PCDD/F deposited is available for
uptake through the pathways listed above.

The group of 17 PCDD/F congeners vary widely in molecular weight and chemical
characteristics and behave quite differently with respect to the fraction which absorbs
to soil, dissolves in water or is present in the vapg@?phase It is therefore not valid to
model the PCDD/F concentrations as a tgtﬁalg\TEQ as 2,3,7,8 PCDD/F value or to
only model the chemical charactenst:@@?\ PCDD/F intake as 2,3,7,8 PCDD/F and
each congener must therefore be m&d@ﬂed separately.
o

The Maximum At Risk lnc&@‘igho%ﬂ (MARI)

In order to conduct a coqéervatlve assessment of the potential impact of PCDD/F
emissions on a theoretical individual, a number of assumptions, which are listed in
this Section of the report, were made for the MARI (these assumptions are based on

the MARI as used by the US EPA for hazardous waste facility assessment) ",

The methodology for selection of the MARI also follows the UK recommended
methodology “Risk Assessment of Dioxin Releases from Municipal Waste
incineration Processes, HMIP/CPRZ2/41/1/181, London 1996". This document
recommends that all likely pathways for dioxin and furan intake in a human be
considered and the impact of the dioxin and furan deposition rate on soil dioxin and
furan concentrations and subsequently food dioxin and furan concentrations, be

examined.

The UK methodology uses the concept of the Mypothetically Maximum Exposed
Individual (HMEI), in which the individual is assumed to live in the area of predicted
maximum impact from the WTE facility and whose food intake is also assumed to be

from this area (worst case scenario), this is the MARI concept.
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The assumptions made were as follows:

e The MAR! lives at the point where the highest deposition rate, for emissions

from the proposed WTE facility occurs.

o The MARI is an individual, who spends 16 hours per day, 7 days per week,
50 weeks per year outside in the field where the deposition occurs;

s The MARI spends 6 years as a child and 60 years as an adult living on the

site:

¢ The MARI only eats vegetables grown on this soil (mitk and meat are
obtained off site as the environment in question is an urban environment and
cattle raising is not practised in this area)

&
&\é
3.3 The Typical At Risk Individual (TARI) \\\ ,&Q\
The following assumptions made for the gﬁg*o
SN
S

e The TARI lives at the poﬁ%&ﬁere the highest deposition rate, for emissions

from the proposed WTE (@%mty oGCuUrs.

s\
\O

s The TARIlis an E@%\(/\iduai, who spends 16 hours per day, 7 days per week, 50
weeks per year outside in the area where the deposition occurs;

» The TARI spends 6 years as a child and 60 years as an adult living on the

site;

e The TARI does not eat any food produced in the area in which they live.
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4.0

SOIL BACKGROUND CONCENTRATIONS
AWN Consuiting Ltd previously carried out a programme of background soil sampling
and monitoring (ref FC/03/20085R01).

The results of this survey and the location of the monitoring points are summarised in

Tables 4.1 - 4.3.
AWN
Sampling | Sampling Point Position Sampling Date
Point Location
A Sean Moore Park 53°20.169' N 5™ November 2003
006° 12.923' W
B 'F,'"‘STOW” Nature 53920167 N | 6™ November 2003
ar 008° 11.757 W
c Ringsend Park 53% 20.520' N & 3" November 2003
006° 13.258 ,,w
Sandymount
D (grassed area along 530 §§4 N 7" November 2003
the sea front) 008742 456’ W
O” &
Clontarf (grassed |30 51 476'N | 29" October 2008
E area along the sea ~o< ®006° 11.605' W
front) ,GP g O\w
\
F g”" Island Ngﬁ@ 53°21.962°N | 31% October 2003
eserve 006° 09.223' W
Table 4.1

Location OZ\@WN Sampling Points

QO

Sampling Point

Sampling Point LLocation

SW of site, peak area from dispersion model

Adjacent and io the South of site, peak area from
dispersion model

West of site, closest residential community

winds)

SW of site, residential community (downwind of NE

North of site, residential community

mom 9 O w

NE of site (downwind of SW winds)

Table 4.2 Rationaie for choosing AWN sampling locations

Page &
EPA Export 23-10-2013:23:15:48



FC/0B/3018SR01_rev_1 REPORT AWN Consulting Limited

Sample Site Location PCDD/F
(ng/kg) '
A Sean Moore Park 10
B Irishtown Nature Park 5.7
C Ringsend Park 3.2
D Sandymount Promenade 23
E Clontarf Promenade 3.9
F Bull Island Nature Reserve 0.54
Table 4.3 Analysis results
1 NATO/CCMS | TEQ (Toxic Equivalent) (2,3,7,8 — tetrachioro dibenzo-p-dioxin}

The highest PCDD/F value recorded (NATO CCMS TEQ OF 23 ng/kg)was for the
sample from the road side location at Sandymount, Sample D from the soil
monitoring report. However, this is a road side location and is subject to localised
PCDD/F emission sources such as traffic fumes arlcfghence would not be a realistic

%)
background soil concentration for the MARI. 3 Q@O@
S
&?Zs@

The next highest PCDD/F value, rec%&?@ for Sean Moore Park, which was also at
the point of maximum ground Ieg&l&»ncentratton as predicted using the US EPA
approved 1SC modelling soﬂw&é@ackage (and as presented elsewhere in this EIS).
This source is not close to srgdﬁcant traffic emissions and therefore is not likely to be
significantly affected by @e PCDD/F component of such emissions, unlike the
Sandymount sample. QO

It was therefore decided that the soil concentration for the background on the site
inhabited by the MARI and the TARI would consist of a soil PCDD/F contribution of
9.5 ng/kg WHO TEQ. The ambient air concentrations used were those measured by
AWN (and presented elsewhere in the EIS Document) in Winter 2004 which are
considerably higher than those measured in Summer 2003 and hence it was felt that

the use of these figures was suitably conservative.

Page 10
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5.0

5.1

5.2

BASELINE MODELLING OF INTAKE OF PCDD/F

Model Selection and Set up

The RISC Human Model Version 3.2 (May 2005) package was chosen to model
intake of PCOD/F. The model was developed by the Dutch National Institute of
Public Health and Environmental Protection (RIVM)., on behalf of the Dutch Ministry
for Spatial Planning, Housing and the Environment and has been used to model the

Dutch Soil standards for protection of human health 2,
The model consists of series of equations which allow each of the pathways listed in
Section 3.1 to be modelled mathematically. The principal model variables used to

calculate total exposure are presented as Attachment A,

The equations used to calculate each variable are presented in Attachment B.

&.
The values selected for the model variables anq\@«tﬁe justification for selecting these
N
values is presented as Attachment C. \g Q@o
\o*

The model data base contains mar@ Qﬁ%he necessary chemical parameters such as
the octanol-water coefficient, I@“@\s coefficient and the water solubility, which are
necessary tc model the beﬁa@%ur of substances in soil and water environments.
Where these parameterss\ were not available from the model database, The
Handbook of Physucai @qﬁemtstry and Appendices A — J of the US EPA Human
Health and Ecolog;cal Risk Assessment Report * were used.

Model Results

The Model Output Reports for the MARI and the TARI for PCDD/F for each intake
pathway, are presented as Attachment D. The modelled WHO TEQ intake value for
the MARI, in pg/kg body weight/day, is presented in Table 5.1 and for the TARI, is
presented in Table 5.2.

The model predicted a baseline PCDD/F intake for the MARI of 1.4 pg/kg body
weight/day using the WHO TEF values and a baseline intake for the TARI of 0.0849
pg/kg body weight/day using the WHO TEF values . Both values are much less than
the EC TWI (Tolerable Weekly Intake) of 14 pg WHO-TEQ/kg body weight/wk (from
Update to “Opinion of the Scientific Committee on the Risk Assessment of Dioxins
and Dioxin-ike PCBs in Food 22/11/2000°, adopted 30™ May 2001
(SCF/CS/CNTMDIOXIN/ 20 Final))
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PCDD Congeners parkg/d
WHO TEQ
2,3,7,8-TCDD 1.66E-01
1,2,3,7 8-PeCDD 7.26E-01
1,2,3,4,7,8-HxCDD 3.28E-02
1,2,3,6,7,8-HxCDD 1.21E-01
1,2,3,7,8,9-HxCDD 7.01E-02
1.2,3,4,6,7,8-HpCDD 7.52E-02
QCDD 1.08E-02
PCDF Congeners 0.0CE+00
2,3,7,8-TCDF 7.70E-D3
1,2,3,7,8-PeCDF 4.89E-03
2.3,4,7,8-PeCDF 8.50E-02
1,2,3,4,7,8-HxCDF 3.60E-02
1,2,3,6,7,8-HxCDF 1.97E-02
1,2.3,7,8,9-HxCDF 9.90E-03
2,3,4,6,7,8-HxCDF 9.38E-03
1,2,3,4,6,7,8-HpCDF 1.64E-02
1,2,3,4,7,88-HpCDF 1.40E-02
CCDF 1.81E-03 &2
&
WHO TEF 1.40668.°
Table 5.1 Modeiled basetine PCDD/F intake for MA%}\&@ng WHO TEF
\»\Qf\'o\@b
S5
PCBD Congeners O S polkgld
£ wHOTEQ
2,3,7,8-TCDD & TS 2 65E-03
1,2,3,7,8-PeCDD SE 5.28E-03
1,2,3,4,7,8-HxCDD {,\\O\ 1.43E-03
1.2.8,6.7,8-HxCDD & 147E-03
1,2,3,7.89-MxCDD ~ 1.69E-03
1,2,3,4,6,7,8-HpCDD 3.48E-03
QCDD 2.90E-04
PCDf Congeners
2,3,7,8-TCDF 3.10E-03
1,2,3,7 8-PeCDF 1.18E-03
2,3.4,7,8-PeCDF 4 53E-02
1,2,3,4,7,8-HxCDF 5.52E-03
1,2,3,6,7,8-HxCDF 3.89E-03
1,2,3,7,8,0-HxCDF 4,02E-03
2,3.4,6,7,8-HxCDF 2.09E-03
1,2.3,4.6,7,6-HpCOF 3.24E-03
1,2,3,4,7,8,9-HpCDF 3.01E-04
QCDF 3.45E-05
WHQO TEF 0.08492

Table 5.2 Modelled baseline PCDD/F intake for TARI- using WHO TEF

it is interesting to note the significant PCDD/F contribution associated with the

additional PCDD/F intake from vegetables grown and consumed by the MARL

Page 12

EPA Export 23-10-2013:23:15:48



FC/08/3018SR01 _rev_1

REPORT

AWN Coensuiting Limited

However, in order to determine a PCDD/F total contribution for the MARI and TARI, it
is necessary to include PCDD/F exposure from meat and milk, based on milk

sourced in the Dublin area and meat sourced in Ireland. The input values for this

calcutation (for meat, milk, and vegetables) are given in Attachment C.

The

calculation procedure and calculated values are shown in Tables 5.3 and 6.4

MARI
PCDDIF PCDDIF PCBR/F Adult PCDDIF
kg/day ng/kg ng/day pa/day Body Wt | po/kg/day |
Meat 0.157 0.067 0.010 10.458 60 0.17
Milk 0.238 0.022 0.605 5.232 60 0.09
Sum 0.26
Table 5.3 Calculated PCDD/F from off-site Meat and Milk Intake for MARI
TARI
PCDD/F PCDD/F PCDD/F Kdult PCDD/F
kg/day ng’ky ng/day pg/day QﬁB\gdy Wt [ pg/kg/day
Meat 0.157 0.067 £.010 1045&\\ 60 0.17
Milk 0.238 0.022 0.005 h@@ﬁ 60 0.09
Leafy Veg 0.118 0.012 0.001 D~ \&416 61 0.02
Tuber QQ QQ\?
Veg 0.225 0.017 0.08% N 3.828 62 0.06
L
Sum DN 0.35
<~ oQ\\

Table 5.4 Calculated PCDD/F fx@m off-site Meat, Milk and Vegetable Intake for TARI| {vegetable data
from German Data, from Tasd&gg Annex 1 of EU Dicxin Inventory, published by the EU and Compiled by

AEA,1999)

The predicted MARI and TARI baselines, for the modelled site related PCDD/F dose
from exposure to PCDD/F in the area and for the PCDD/F dose from food sources

are shown in Table 5.5.

A B c D

pgikgid pa/kgld % %

MARI 0.26 1.4066 16 84
TARI 0.35 0.0848 80 20

Table 5.5 Calculated total MARI and TARI Baselines and percentage of PCDD/F from outside area

Where:
A=
B=
C=
D=

Food sourced outside area pgrkg bw/day
PCDD/F intake from area pg/kg bw/day
% PCDD/F from ouiside area

% PCDD/F contribution from area

Page 13
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It is of interest to note that the strongly conservative modelling assumptions used fo
generate the MAR intake figures lead to a relatively high baseline dose for the MARI,
when compared with the more realistic TARI, where the baseline dose from the area

is shown to be guite low.

However, even the TARI is somewhat conservative, as it is assumed that the
receptor in question spends all of their time (for 16 hours per day) in the environment

where the soil value used in the modelling study was measured.

Page 14
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6.0

MAXIMUM DEPOSITION RATE OF PCDD/F FROM WTE EMISSIONS AND

CALCULATION OF PREDICTED SOIll. AND AIR CONCENTRATIONS
Air emissions from the proposed WTE facility were modelled by AWN Consulting and

are presented in the Air Chapter of this EIS. Emissions were modelled using the

ISCST3 dispersion model which is the USEPA’s regulatory model used to assess

poliutant concentrations associated with

industrial

SOUrces.

Emissions were

assessed assuming the unrealistically worst case scenario that the plant operated

continuously under the maximum emission limits of EU Directive 2000/76/EC.

The annual deposition rate under maximum operating conditions for each of the 17

PCDD/F congeners is shown in Table 6.1 (which is considered {0 be an extremely

conservative modelling assumption as it assumes the plant operates at maximum

capacity throughout the year).

Congener Total flux

< ngima2fyr

2,3,7,8-TCDD S .03791
1,2,3,7.8-PeCDD NS 0.18560
1.2,3,6,7,8-HxCDD s 0.06570
1,2,3,4,7.6-HcCDD S 0.13249
1,2.3.7.8.9-HxCDD Sgb 6.15956
12,34,67,8HpCOD & & 0.11678
ocoD S 0.01787
2378TCDF N 0.13198
1,2,3.7,8-PeCDE O 0.01621
2,3,4.7 8-PeGHE 0.44050
1.2.3.4.7.8-HxCDF 0.26981
1,2,3.6.7.8 HXCDF 0.08940
2,3.4,6.7,8-HpCOF 0.01807
1,2,3.7.8.9-HXCDF 0.30027
1.2,3,4,6.7.8-HpCDF 0.04953
1,2,3.4.7,8,9-HpCDF 0.01513
OCDF 0.00668

Table 6.1 Predicted annual average PCDD/F flux at WTE facility (facility assumed to be

aperating continuously at maximum operating conditions)
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max max predicted predicted Baseline Baseline +
gaseous conc particle conc air canc. air conc air cong predicted

fg/m3 fg/m3 fg/m3 ugim3 ugim3 ugim3
2,3,7.8-TCDD 0.012443503 0.040588457 0.053042 5.3042E-11 1.69E-08 1.74E-09
1,2,3,7,8-PeCDD 0.007959351 0.198759133 | 0.2067185 | 2.06718E-10 | B.77E-0% 6.98E-09
1,2.3,4.7,.8-HxCDD (.000555896 0.070358963 | 0.0709189 | 7.09189E-11 3.16E-08 317E-08
1,2,3,6,7,8-HxCDD 0.001129111 0.14188%053 | 0.1430182 | 1.43018E-10 { 6.21E-09 6.35E-02
1,2,3,7,8,9-HxCDD 0.001359754 017087274 | 01722325 | 1.72232E-10 ; 2.88E-08 2.80E-08
1,2,3.4.6,7.8-HpCDD 0.000247314 0.125066278 | 01253136 | 1.25314E-10 « 2.43E-07 2.43E-07
QCDD 9.44515E-06 0.019134298 | 0.0191437 | 1.81437E-11 3.95E-07 3.85E-07
2,3,7,8-TCDF 0.046488626 0.141337902 | 01878265 | 1.87827E-10 2.48E-08 2.50E-08
1,2,3,7.8-PeCDF 0.001550524 0.017360423 | 0.04189109 | 1.89108E-11 2.54E-08 2.54E-08
2,34,7,8-PeCDF 0.023864302 0471738462 | 049572368 | 4.95724E-10 | 2.14E-07 2.14B-07
1,2,3,4,7,8-HxCDF 0.005226144 (0.288942251 | 0.2941684 | 2.94168E-10 8.46E-08 8.49E-08
1,2,3,6,7.8-HxCDF 0.001731894 0.005741639 1 0.0974733 | 9.74733E-11 7.33E-08 7.34E-08
1,2,3,7,8,9-HxCDF 0.000212345 0.019347999 | 0.0195603 | 1.95603E-11 1.02E-07 1.02E-07
2,3,4,6,7,8-HxCDF 0.003529159 0.321562611 | 0.3250918 | 3.25092E-10 3.27E-08 3.30E-08
1,2,.3.4.6.7.8-HpCDF 0.000262957 0.053038865 | 00533019 | 5.33019E-11 4.34E-07 4.34E-07
1,2,3,4,7,8,9-HpCDF 4.16822E-05 0.018204575 | 0.016246%- 1.62463E-11 5.36E-08 5.36E-08
OCDF 3.53101E-06 0.007153231 0.00E\@S\ES)S 7.15676E-12 2.43E-07 2.43E-07

O

3
Table 6.2 Predicted airborne concentrations of PC @\O{ﬁ%\cluding background) — annual average under

maximum operating conditions
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The deposition flux data from Table 6.1 was used to predict the average soil
concentration over the exposure duration period, by applying the model used by the

US EPA for Assessment of Hazardous Waste Facilities ',

The model enables increases in soil concentrations due to aerial deposition of
PCDD/F to be calculated, over a set time period and includes for natural processes
such as volatilisation and sediment removal by surface water run-off, which reduce

PCDD/F cancentrations in soll.

The model equation to predict the increase in soil concentration of PCDD/F, resulting

from aerial deposition is:

S > - o . "'.', - k-' Yl
S, - ”J,“‘J:s Te expl( - ks To) 7 exp( - ks 7)) for 0= T, < Te
ks (Ie T ks ks
&@0&
>
Q)
NE
A
. ' , (&
Equation terms are defined in Attacl‘@%& k.
S
&
O
Ks, the soil loss constant{(g&\\%&% all processes, is calculated using the following
\\
equation; KOOQ
O
3
QOQ@Q

ky = ksl + kse v ksro+ ksg + kv

Equation terms and the equations used to calculate each of the "Ks terms®, are
defined in Attachment F and definitions of terms used in equations to calculate Ks

are given in Attachment G.

Ds, the PCDD/F deposition term, expressed in terms of mg/kg/yr, is calculated as per
Attachment H.

A radius of 50m was used {o calculate the Ds values used in the modelling study.
This assumes that the deposition occurs over a 100m diameter area, inside which

the MARI spends all their time.
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Te, the time period over which the emissions occur, has been set at 30 years, as it

has been assumed that the facility will have a 30 year operational lifetime.

The calculation of predicted soil concentration over the exposure period is presented

as Aftachment |.
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7.0

7.1

MODELLING OF IMPACT OF WTE EMISSIONS ON PCDD/F INTAKE
The predicted ambient air concentrations and predicted soil concentrations were
used to model the impact of WTE Emissions on PCDD/F intake for the MARI.

Normal Operation of WTE facility

The predicted increase in soil and air concentrations is given in Table 7.1.

Predicied Air
Background Sc Sc Background + Sc__ | Background + Sc conc
ng’kg mg/kg ng/kg ng’kg malkg ug/m3
2,3,7,8-TCDD 0.690 5.44879E-09| 5.45E-03 0.695 6.95E-07 1.74E-09
1,2,3,7,8-PeCDD 0.980 1.30663E-07[ 1.31E-01 1.111 1.11E-06 6.98E-09
1,2,3,6,7,8-HxCDD 4.200 1.87636E-07| 1.88E-01 4.388 4.39E-06 6.35E-09
1,2,3,4,7,8-HeCDD 1.100 8.00289E-08| 8.COE-02 1.180 1.18E-06 3.17E-08
1,2,3,7,8,8-HxCDD 2.400 1.12288E-07] 1.12E-01 2512 2.51E-06 2.90E-08
1,2,3,4,6,7,8-HpCDD 88.000 1.66158E-07] 1.68E-01 88.168 8.82E-05 2.43E.07
QCDD 930.000 2.5405E-08 | 2.54E-02 930.025 9.30E-04 3.95E-07
2,3,7,8-ICDF 7.500 2.89666E-08] 2.70E-02 4¢ 7.527 7.53E-06 2.50E-08
1,2,3,7.8-PeCDF 5.000 7.86238E-09] 7.86E.08 5.008 5.01E-06 2.54E-(8
2.3.4,7,8-PeCDF 5.400 2.65648E-07 \\2 6§EOO1 5.666 5.67E-CB 2.14E-07
1,2,3,4,7 8-HxCDF 8.700 1.70817&“-;;}€ xd}"ME 01 8.871 8.87E-06 8.49E-08
1,2,3,8,7.8 HxCDF 4.500 8. 5782@ n&) 8.58E-02 4.566 4.59E-C6 7.34E-08
2,3,4,6,7,8-HpCDF 3.200 2 33\889\@07 2.32E-01 3432 3.43E-CB 3.30E-08
1,2,3,7,8.9-HxCDF 1.700 @6& 08| 1.40E-02 1.714 1.71E-06 1.02E-07
1,2,3,4,6,7.8-HpCDF 58.000- Oé‘@(?SSSSE 08} 3.36E-02 58.034 5.80E-05 4.34E-07
1,2,3.4,7,8.9-HpCDF 3.96(53\@\\ 1.02634E-08; 1.03E-02 3.910 3.91E-08 5.36E-08
OCDBF 87. Q@ﬁ’o 9.46815E-09] 9.47E-03 87.009 8.70E-05 2.43E-07

Table 7.1 Predicted increase [ﬁj\sogl concentrations over the lifetime of the facility and
predicted mcrgé%e in ambient air concentrations {facility assumed to be
operating at maximum licensed emission rates over 30 year period)

The intake modelling methodology was as for the baseline intake modelling.

The Model output, for each of the 17 PCDD/F congeners and for mercury for each
intake pathway is presented as Attachment J. The modelled PCDD/F WHO TEQ
intake value for the impact of WTE Emissions on PCDD/F intake for the MARI and
the TARI, in pg/kg body weight/day, are presented in Tables 7.2 and 7.3.

Page 13
EPA Export 23-10-2013:23:15:48



FC/06/30185R01_rev_1 REPORT AWN Consuiting Limited

PCDD Congeners ma/kg/d WHO mg/kgld pa/kg/d
PCDD/F TEQ WHO TEQ | WHO TEQ
2,3,7,8-TCDD 1.68E-10 1 1.68E-10 1.68E-01
1,2,3,7,8-PeCDD 8.15E-10 1 8.15E-10 8.15E-(1
1,2,3,4,7,8-HxCDD 3.51E-10 C.1 3.51E-11% 3.51E-02
1,2,3,6,7,8-HxCDD 1.27E-09 0.1 1.27E-10 1.27E-01
1,2,3,7,8,9-HxCCD 7.33E-10 0.1 7.33E-11 7.33E-02
1,2,34,6,7.8-
HpCOD 7.54E-09 0.01 7.54E-11 7.54E-02
QCDD 1.08E-07 0.0001 1.08E-11 1.08E-02
PCDF Congeners 0.00E+00
2,3,7.8-TCDF 7.75E-11 0.1 7.75E-12 7.75E-03
1,2,3,7,8-PeCDF 9.80E-11 0.05 4.90E-12 4.90E-03
2,3.4.7.8-PeCDF 1.75E-10 0.5 8.75E-11 8.75E-02
1,2,3,4,7,8-HxCDF 3.67E-10 0.4 3.67E-11 3.87E-02
1,2,3,8,7.8-HxCDF 2.01E-10 0.1 2.01E-11 2.01E-02
1.2,3,7,8,9-HxCDF 1.01E-10 0.4 i.01E-11 1.C1E-02
2,3.4,6,7,8-HxCDF 9.98E-11 0.1 9.98E-12 9.98E-03
1,2,3,4,6,7.8-
HpCDF 1.64E-09 0.01 1.64E-11 1.64E-02
1,2,3,4,7,8,9-
HpCDF 2.0CE-11 0.01 2.00E-13 2. 00F04
pNS
QCDF 1.81E-08 0.0001 1.81E-12 1S1E-03
>
i
1508900, 1.50004

Table 7.2 Modelied WTE + baseiine PCDD/F inta&?@r MARI

SO
<\Q®,\\
PCDD Congeners myglkg/d WHO( > I mgrkgrd palkg/d
O
PCDD/F TEQS | WHO TEQ | WHO TEQ
2
2,3,7.8-TCDD 2.68E-12 <L 2.68E-12 2.68E-03
~J
1,2,3,7,8-PeCDD 571E-12 (‘\\0 1 571E-12 5.71E-03
1,2,3,4,7,8-HxCDD 1.45E-11 d?::\\ G.1 1.45E-12 1.45E-03
1,2,3,6,7,8-HxCDD ¢.535-tf§ 0.1 1.53E-12 1.53E-03
1,2,3,7.8,8-HxCBD 1.76E-11 0.1 1.76E-12 1.76E-03
1,2,3.4,6,7,8-
HpCDD 3.48E-10 0.01 3.48E-12 3.48E-03
QCDDR 2.92E-09 0.001 2.92E-13 2.92E-04
PCDF Congeners 0.00E+00
2,3,7.8-TCDF 312E-11 0.1 3.12E-12 3.12E-03
1,2,3,7,8-PeCDF 2.38E-11 0.05 1.19E-12 1.19E-03
2,3.4,7,8-PeCDF 8.13E-11 0.5 4.57E-11 4.57£-02
1,2,3,4,7,8-HxCDF 5.60E-11 0.1 5.60E-12 5.60E-03
1,2,3,6,7,8-HxCDF 3.92E-11 0.1 3.92E-12 3.92E-03
1,2,3.7.8,9-HxCDF 4.06E-11 0.1 4.06E-12 4.06E-03
2.3,4,6,7,.8-HxCDF 2.17E-11 o8| 217E-12 2.17E-03
1,2,3,4,6,7 8-
HpCDF 3.24E-10 0.01 3.24E-12 3.24E-03
1,2,3,4,7.8,8-
HpCDF 1.86E-11 0.01 1.866E-13 1.86E-04
QCDF 3.45E-10 0.0001 3.45E-14 3.45E-05
8.61E-11 0.08607

Table 7.3 Modelled WTE + baseline PCDD/F intake for TAR!
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7.2

The increase in PCDD/F dose associated with the WTE facility, for both the MARI
and TARI, is shown in Table 7.4.

%Yo Predicted
Baseline [ Inc. Dose | Predicted Dose increase Dose
pa/kgld pu/kgld pa/kgld pg/kg/wk
MARI 1.4066 0.0938 1.5004 6.67 10.5028
TARI 0.0849 0.00117 0.08607 1.38 0.60245

Table 7.4 [ncrease in PCDD/F dose associated with WTE facility

The baseline PCDD/F dose, from food sourced outside area of the WTE facility and
within area, is shown in Table 7.5 to allow for comparison with the predicted PCDD/F

dose when the WTE facility is operational, which is shown in Table 7.6

A B Cc D E F
pa/kg/d pg/kald % % palkg/d | palkalwk

MARI 0.28 1.4066 16 84 1.87 11.7

TARI 0.35 0.0849 80 20 04314 3.0198
Table 7.5 Baseiine PCDD/F dose from within and outside sitg@"

&
&
SUFS
A B c S E F
pglkgid pa/kg/d % R 3090\ o pa’kg/d | pglkgiwk
N %
MARI 0.26 1.5004 15 QLS g5 1.76 12.3
-0

TARI 035 | o008s07 | g6 .<F] 20 04325 | 3.0278

Table 7.6 Predicted PCDD/F dose V\Q&S\E\\WTE plant operational
N
& O
< )
O

Where: 5\0
A= Food sourced outside @% pafkg bwiday
B= PCDD/F intake fronq/@{r\ea pg/kg bw/day
C= % PCDD/F from food from outside area pg/kg bw/day
D= % PCDD/F contribution from area pg/kg bw/day
E= Combined Dose pg/kg bw/day
F= Combined Dose pg/kg bw/day

It can be seen that the increase in PCDD/F dose, for both the MARI and TARI, is
very low, and both MARI and TARI PCDD/F intake is still well below the

recommended value of 14 pg/kg bw/week.

Modelling of Accident Scenario at WTE facility
It was also considered prudent to model the impact of a credible accident scenario,

on PCDD/F intake, this was accomplished as follows.

It was assumed that the facility operated at 10 ng/m* PCDD/F |-TEQ for 48 hours and

the impact of this event was assessed, in terms of PCDD/F intake, in pg/kg bw/day.
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The results of this exercise are presented in Tables 7.7 and 7.8.

&
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PCDD Congeners mg/kgld WHO myalkald parkg/d
PCDD/F TEQ WHO TEQ | WHO TEQ
2,3,7,8-TCDD 1.68E-10 1 1.68E-10 1.68E-01
1,2,3,7,8-PeCDD 8.59E-10 1 8.59E-10 8.59E-01
1,2,3,4,7.8-HxCDD 3.60E-10 0.1 3.80E-11 3.60E-02
1.2,3,8,7.8-HxCDD 1.20E-00 0.1 1.28E-10 1.29E-C1
1,2,3,7,8,9-HxCDD 7.48E-10 0.1 7.48E-11 7.48E-02
1,2,3,4,6,7,8-
HpCDD 7.54E-09 0.01 7.54E-11 7.54E-Q2
oCDhb 1.08E-07 0.0001 1.08E-11 1.08E-02
PCDF Congeners 0.00E+00
2.3,7.8-TCDF 7.76E-11 0.1 7.78E-12 7.76E-03
1,2,3,7,8-PeCDF 9.81E-11 0.05 4.91E-12 4.91E-03
2,34,7,8-PeCDF 1.77E-10 0.5 8.85E-11 8.85E-02
1,2.3,4,7,8-HxCDF 3.70E-10 0.1 3.70E-11 3.70E-02
1,2,3,6,7 8-HxCDF 2.02E-10 0.1 2.02E-11 2.02E-02
1,2,3,7,8,9-HxCDF 1.01E-10 0.1 1.01E-11 1.01E-02
2,3,4,6,7 8-HxCDF 1.02E-10 0.1 1.02E-11 1.02E-02
1,2,3,4,6,7,8-
HpCDF 1.64E-09 0.01 1.64E-11 1.64E-02
1,2,3,4,7,8,9-
HpCDF 2.00E-11 Q.01 2.00E-13 2.00E-04
OCDE 1.81E-08 0.0001 1.81E-12 | & .81E-03
s
1 %@9 1.55008
Table 7.7 Modelled WTE Accident + haseline RERD/F intake for MARI
RN
O &
QIS
L
2SS
PCRD Congeners mg/kgid (\&W& mglkgfd pog/kgld
<
PCDD/F (‘OQEQ WHQ TEQ WHQ TEQ
2.3,7,8-TCDD 272812 P 1 272612 | 272603
1,2,3,7,8-PeCDD 5.93E—(§¥> 1 5.93E-12 5 93E-03
1,2,3,4,7,8-HxCDD 1.488-11 0.1 1.46E-12 1.46E-03
1,2.3,6,7,8-HxCDD 1.56E-11 0.1 1.56E-12 1.56E-03
1,2,3,7,8,9-HxCDD 1.78E-11 0.1 1.78E-12 1.78E-03
1,2,3,4,8,7,8-
HpCDD 3.48E-10 0.01 3.48E-12 3.48E-03
QCDD 2.92E-09 (.0001 2.92E-13 2.92E-04
PCDF Congeners 0.00E+00
2,3,7,8-TCDF 3.13E-11 0.1 3.13E-12 3.13E-03
1.2,3,7,8-PeCDF 2.38E-11 .05 1.19E-12 1.19E-03
2,3.4,7,8-PeCDF 9.20E-11 0.5 4,80E-11 4.60E-02
1,2,3,4,7,8-HxCOF 5.83E-11 .1 5.63E-12 5.63E-03
1,2,3,6,7,.8-HxCDF 3.93E-11 0.1 3.83E-12 3.93E-03
1,2,3,7,8,9-HxCDF 4.06E-11 0.1 4.08E-12 4.06E-03
2,3.4.6,7,8-HxCDF 2.21E-11 0.1 2.21E-12 2.21E-03
1,2,3,4,6,7,8-
HpCDF 3.24E-10 0.01 3.24E-12 3.24E-03
1,2,3,4,7,89-
HpCDF 1.87E-11 0.01 1.87E-13 1.87E-04
OCDF 3.45E-10 0.0001 3.45E-14 3.45E-05
8.68E-~11 0.08683
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A comparison with the predicted PCDD/F intake under normal operating conditions

and the % increase in PCDD/F dose resulting from an accident are shown in Table

7.9
Normal Accident
Operation Increase Scenario % increase
Predicted Dose in Dose Predicted Dose
po/kg/d polkgld pg/kg/d
MARI 1.5004 0.04968 1.55008 3.31
TARI 0.08607 0.00076 0.08683 0.88

Table 7.9 Comparison with predicted PCDD/F intake and percentage increase

It can be seen from Table 7.9 that the accident scenario described above is predicted
to lead to an increase in PCDD/F dose for the MARI of 3.3% and of 0.88% for the

TARI.

Again, these dose levels are insignificant when compared with EU weekly intake

guideline values.
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8.0 CONCLUSIONS
It was concluded that the predicted impact of the emissions from the proposed WTE
facility, for both maximum operating conditions and an accident scenario, on the
MARI and the TARI is not significant.

The predicted PCDD/F intake for the MARI and the TARI was modelled to be well
below the EC TWI of 14 pg/kg body weight/wk.

Page 256
EPA Export 23-10-2013:23:15:48



FCHB30185R01 _rev_1 REPORT AWN Consulting Limited

9.0 REFERENCES

1. Human Health And Ecological Risk Assessment Support To The
Development Of Technical Standards For Emissions From Combustion Units
Burning Hazardous Waste, EPA Contract No. 68 - W6 — 0053, US EPA,
Washington, July 1999,

2. Van Hall Institut, Leeuwarden/Groningen, for the Dutch National Institute of
Public Health and Environmental Protection (RIVM), on behalf of the Dutch
Ministry for Spatial Planning, Housing and the Environment, February 2000.

3. lustrated Handbook of Physical-Chemical Properties and Environmental
Fate for Organic Chemicals, Volume I, Polynuclear Aromatic Hydrocarbons,
Polychlorinated Dioxins and Dibenzofurans, Mackay, D., Ying Shiu, W. and

Chimg Ma, K., Lewis Publishers, Ann Arbor, Tokyo and London, 1995,
&.
NS

Page 26

EPA Export 23-10-2013:23:15:48



awn

tonsu]_ting The Tecpro Building, Clonshaugh Business and Technolegy Park, Dublin 17

L Tel: +353 (011 847 4220. Fax: +353 (011 847 4257

TECHNICAL REPORT

UPDATE OF SOIL PCB MONITORING
PROGRAM FOR PROPOSED POOLBEG

WASTE TO ENERGY FACILITY
&.

é\\}

&

al

e
Elsam Dublgzwg@aste to Energy Ltd
O &
&

&

Report prepared by:
Dr Fergal Callaghan AMIChemE & Brian Tiernan MSc
Our reference: BT/06/3118SR01
Date: 20 June 2006

E-mail: awn.info@awnconsulting.com Website: www.awnconsulting.com

AWN Consulting Limited Registered in Ireland. No. 319812 Registered Office: Evergreen House, Congress Road, Cork
Directors: Fergal Callaghan, Chris Dilworth, Terry Donnelly, Edward Porter Associate Director: Damian Kelly

EPA Export 23-10-2013:23:15:48



BT/06/31185R01 AWN Consulting Limited

1.0

2.0

3.0

5.0

EXECUTIVE SUMMARY
INTRODUCTION

AWN Consulting Ltd was instructed by Elsam Dublin Waste to Energy Ltd. to
undertake the additional soil sampling at Sean Moore Park and Clontarf Promenade.
This was as a result of recommendations in a report dated 2003 which indicated
baseline PCDD/F-like PCBs were somewhat elevated at sampling locations in Sean
Moore Park and Clontarf Promenade, when compared with other locations around
Dublin Bay.

SAMPLING SIiTES

The sampling programme was conducted during the months of March and April,
2006 by AWN Consulting Ltd. The sampling programme was designed to establish
the exact location of the elevated PCDD/F-like PCB concentrations at both sampling

jocations. 5 separate areas at each location were sa{tfﬁied.

6‘@
N
SAMPLING METHODOLOGY 532?0\0\
b
S

The original sampling areas at bo@}i}%ntan‘ Promenade and Sean Moore Park were
divided into 4 separate rectangé\[a‘fareas to isolate the exact location of the elevated
PCDD/F-like PCB concentrat\é?as An additional sample was taken at each location
in an area that was not s‘émpled previously in order to determine the background

concentration at an aitematlve part of the same sampling location.

Samples were thoroughly mixed in a clean plastic basin and then a 1 kg aliquot
extracted from the mixed sample. The 1 kg sample was placed in an amber glass jar
(supplied by Scientific Analysis Laboratories Lid. in the U.K. an analytical laboratory
used by AWN Consulting Ltd.}).

RESULTS

At Clontarf Promenade locations 2-5 recorded a value of 0.02 pglkg or less for the 8
mono-ortho PCBs and <0.01 pg/kg for the 4 non-ortho PCBs, whereas the sample
taken at Location 1 had higher PCB concentrations of 0.46 pg/kg (8 mono —ortho),
<0.01 ug/kg (4 non-ortho). It can be concluded that Location 1 has the highest
concentrations of PCBs for the sampling area. This indicates that the high

concentration measured during the previous event is confined to location 1.
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6.0

At Sean Moore Park there was a varied concentration of PCDD/F-like PCBs at each
location. Values for the 8 mono-ortho PCBs ranged from a low of 0.71 ug/kg at
location 5 {0 a high of 2.45 ug/kg at location 3. For the 4 non-ortho PCBs,
concentrations varied from a low of 0.01 ug/kg at location 1 to a high of 0.04 nug/kg at
location 3. 1t can be concluded that Location 3 has the highest concentrations of

PCBs for the sampling area.

In comparison with the results from the sampling events undertaken in 2003, results
were significantly lower. This is most evident for Pentachloro, BZ#118, where a
concentration of 4.4ug/kg was recorded at Clontarf Promenade in 2003 but a
maximum of only 0.03ug/kg was recorded during the current monitoring programme.
At Sean Moore Park the concentration of Pentachloro, BZ#118 was 0.51ug/kg in

2003 whereas the maximum concentration in 2006 was 1.3 ug/kg at location 3.

Pentachloro, BZ#126 is the most important of the 12 PCDD/F-like PCBs because it
has a high WHO-TEF value of 0.1. It is one of th?major congeners contributing to
the total WHO toxicity equivalent. Result& oj'ﬁe sampling programme show that
Pentachloro, BZ#126 levels were bel%@‘ﬁe limit of detection (0.01ug/kg) for all
locations in Clontarf and locations 1 &Q@d 5 in Sean Moore Park. Locations 2 and 3
in Sean Moore Park had Penta&g}b\{g@ BZ#126 levels of 0.01pg/kg.

S
DISSUSSION OF RECENI@%’UD%ES
&

N
There are a number ?)f sources of these PCBs in the environment. Combustion
sources are believed to be the main source of PCB 128, 169 and 189. Soils and
sediments which have been contaminated in the past may release low
concentrations back into the atmosphere over extended periods of time, therefore
areas where industrial activities have taken place in the past, are likely to contain

concentrations of PCDD/F-like PCBs.

Studies in Belgium showed the presence of PCDD/F-like PCB concentrations in
scrap yards, metal yards and shredder plants. This led to the investigation of the
contribution of PCDD/F and PCDD/F-like PCBs to diffuse emission sources, showing
the importance of such sources at particular plants, mainly in the non-ferrous metal
and scrap metal industries. Resuits from a recent soil sampling programme in
Germany indicated that there were higher levels of PCCD/F-like PCB concentrations
in the upper soil layer (0-10cm) than in deeper layers (0-30cm), indicating that the

major source is atmospheric deposition.
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Very little research has been done in Ireland in relation to the levels of PCDD/F-like
PCBs in the Irish Environment. Studies by the Irish EPA and the Food Safety
Authority of Ireland have investigated levels of dioxins, furans, PCBs and PBDEs in
Irish Food and have found these levels to be low; however there is no direct
reference to the levels of PCDD/F-like dioxins in Irish soils. No Irish guidance is

currently available for PCB contamination in soils.

7.0 CONCLUSIONS

Further sampling was undertaken at Sean Moore Park and Clontarf Promenade to
determine if a source of PCB contamination is present on the surface, or if the
measured value is representative of the maximum concentrations present. Results
have shown that there are low levels of PCDD/F-like PCBs at both sites however the
levels are elevated in some locations at each site more than others. Sean Moore
Park location 3 has elevated levels in comparison to the others. In Clontarf
Promenade all locations show the majority of PCDD/\@&Ilke PCB levels below the limit

of detection, location 1 at Clontarf Promenadéé‘ has slightly elevated levels in

comparison to the others. foﬁfo{é\
S
SO
L&
W@
Definitions: @f@
PCDD: Polychlorinated dlbenzo—p—dtomq@ \\q
PCDF: Polychlorinated dlbenxo-p-furar@
PCB: Polychlorinated Biphenols oé\
PBDE: Polybrominated Diphenyléfhers
Report Prepared By: Report Checked By:
G i g™
> B . < A i - £
P - / /_).A-' 't &AL /A < ¢ C/
=
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1.0 INTRODUCTION

Monitoring undertaken by AWN Consulting in 2003 indicated that baseline PCDD/F-
like PCBs were somewhat elevated at sampling locations in Sean Moore Park and
Clontarf Promenade, when compared with other {ocations around Dublin Bay.

The report recommended the following:

‘It would be prudent to carry out additional soil sampling at Sean Moore Park to
determine if a source of PCB contamination is present on the surface, or if the
measured value is representative of the maximum concenfrations present. Similarly,
the PCB concentration recorded at Clontarf was also elevated when compared with
the other samples measured and it would be prudent to conduct further sampling at

this location also”.

AWN Consulting Ltd was instructed by Elsam Dg&im Waste to Energy Ltd. to

undertake the additional sampling; this mcorpora&ﬁthe following scope of work:
o° &

AN
N e
&
» Laboratory analyses for PCDD@O@ PCBs

s  Reporting including an :nteg:p?e%étlon and significance assessment,

QQ
s

&

e Surface soil sampling,
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2,0 LOCATION OF SAMPLING SITES

The details of the soil sampling locations are described in Table 2.1. The sampling
programme was conducted during the months of March and April, 2006 by AWN
Consulting Ltd.

Table 2.1 -~ Soil Sampling Locations

Location No.| | Position (Grid Ret.) | Sample Date
53° 20.169' N d p
A Sean Moore Park 008° 12.923' W 3" April 2006
5 Clontarf {grassed area along the sea 53° 21.476' N 30" March
front) 006° 11.605' W 2006

The sampling programme was designed to establish the exact location of the

elevated PCDD/F-like PCB concentrations at both sampling locations. 5 separate

areas at each location were sampled.
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3.0 SAMPLING METHODOLOGY

The aim of the sampling programme at each site was to establish baseline topsoil
PCDD/F-like PCB concentrations for each particular sampling location and to try to

isolate the previously measured elevated concentrations.

US EPA guidance, as presented in the US EPA EISOPQAM, was followed in the
selection and design of the sampling methodology'. The EISOPQAM Areal
Composite Methodology was selected as the method most applicable for determining
background soil concentrations for an area®. This method ensures the sample
collected is representative of an area. Briefly, the methodology consists of taking a
number of samples in an identical manner and of an identical size and then
combining these samples to form a composite sample, which is then thoroughly
mixed. A sample of this composiie material is then sent for analysis.
s

The original sampling areas at both Clontarf Pro nade and Sean Moore Park were
divided into 4 separate rectangular areasﬁ@sﬁte the exact location of the elevated
PCDD/F-like PCB concentrations. An@&w ional sample was taken at each location
in an area that was not sampfedé}ﬁ'e@lously in order to determine the background
concentration at an aiternatlve@%&eg%f the same sampling location,

x@Q
3.1 Sampling Depth @5‘0
The investigation was &g;igned to measure background contaminant concentrations
in surface soils, which has been defined by EISOPQAM as soils between the ground
surface and up to 6 - 12 inches (15 — 30 cm) below the ground surface °. Other
authors, such as Hendriks ef al ¢ have taken samples of cores, which are 0 — 5 cm
thick, whereas the team that has been working for many years on assessing the
impact of the Sevesc accident near Milan, ltaly, has used samples of 7 cm

thickness®,

As the aim of this study was to assess the impact of surface deposition of
contaminants, it was felt that the depth used by the Seveso study team (who were
studying airborne deposition and were among the first teams to actively study the
impact of dioxin deposition on soil concentrations) was the most appropriate.
Therefore, soil samples of 7 cm thickness (from the surface to 7 cm below the

surface) were taken.
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3.2

3.3

3.4

Sampling Pattern
The sampling on each site was carried out in a “W”’ Pattern or a series of "W"
patterns {(where the site area was confined). Following the EPA EISOPQAM

sampling methodology, samples were taken at 10 m centres.

The field records for each sampling site can be seen in Appendix 3. The fayout of
the sampling grid at each sampling location can be seen from the plates in Appendix
4,

Sample acquisition and Handling

The field records note that between 15 - 20 soil samples were taken at 10 m
intervals, using a 2 cm diameter corer extended to a depth of 7 cm, at the sampling
sites, with the sample number and sampling interval being determined by the area
available for sampling.

x&\@&&

Samples were thoroughly mixed in a ci%%nég%stic basin and then a 1 kg aliquot
extracted from the mixed sample. Theé%%@ample was placed in an amber glass jar
(supplied by Scientific Analysis Lag@%@\\ries Ltd. in the U.K. an analytical laboratory
used by AWN Consulting Ltd.).@@?ig%%il samples were labelled samples A-F, and the
analysis required for eachg@‘ri@?e was listed on a Sampling and Chain of Custody

Record. 6\0&

X
ooéé\\
The samples were co%ected in one batch by Indn City Express, on 3™ April 2006, and
couriered overnight to Scientific Analysis Laboratories Ltd. in the U.K.,, for analysis.

Analysis suite

Scientific Analysis Laboratories Ltd. (SAL) are a UKAS 1549 Group accredited
laboratory and were instructed to undertake the analysis of PCDD/F-like PCBs
(WHO 12) by AWN Consulting Ltd. SAL holds UKAS accreditation for these tests.
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4.0 RESULTS OF LABORATORY ANALYSES
The analysis results for PCDD/F-like PCBs at Clontarf Promenade and Sean Moore

Park are shown in Tables 4.1 and 4.2, See Appendix 2 for the sampling locations 1-

5.
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Table 4.1

PCDD/F-Iike_PCBs - Clonta_rf_ Promer_iade

. Determinand. - Sampling Locations
. OrthoPCB's! e g
Pentachioro, BZ#105 GC/MS Ha/kg 0.1 0.02 <0.01 0.02
Pentachloro, BZ#114 GC/MS ugrkg | <0.01 | <0.01 <0.01 <0.01 | <0.01
Pentachloro, BZ#118 GC/MS La/kg 0.21 0.03 0.02 0.03 0.02
Pentachloro, BZ#123 GC/MS ygkg | <0.01 | <0.01 <0.01 <0.01 | <0.01
Hexachloro, BZ#156 GC/MS ua/kg 0.08 0.01 <0.01 <0.01 <0.01
Hexachloro, BZ#157 GC/MS pgky 0.02 | <0.01 <0.01 <0.01 | <0.01
Hexachloro, BZ#167 GC/MS pgikg 0.04 0.02 <0.01 <0.01 <0.01
Hepachloro, BZ#189 palkg | <0.01 ] <0.01 <0.01 <0.01 | <0.01
" 'Non Ortho PCB’s " il
Tetrachloro, BZ#81 GC/MS pgikg | <0.01 | <0.01 <0.01 <0.01 <0.01
Tetrachlore, BZ#77 GC/MS patkg | <0.01 | <0.01 <0.01 <0.01 <0.01
Pentachloro, BZ#126 GC/MS pglkg | <0.01 | <0.01 <0.01 <0.01 <0.01
Hexachlore, BZ#169 GC/MS Hg/kg | <0.01 | <0.01 <0.01 <0.01 <0.01
1. Limit of Detection is 0.01 pg/kg unless otherwise stated
Table 4.2 PCDD/F-like PCBs — Sean Moore Park &
i Determinand ‘|l e s YT Sampling Locations i
" Orhopcas T | Methed | G T2 p gs oo s
Pentachloro, BZ#105 GCMS | uglkg K025 | 026 072 | 011 0.2
Pentachloro, BZ#114 GCIMS pg/i@fﬁf’ 5°0.03 | 0.03 0.07 | <0.01 | 0.02
Pentachloro, BZ#118 GC/MS U k| 045 0.54 1.3 0.21 0.39
Pentachloro, BZ#123 GC/MS &5\8‘@&9 <0.01 | <0.01 <0.01 <0.01 | <0.01
Hexachloro, BZ#156 GCIMS. Ffaka | 008 | 0.09 0.15 0.04 | 0.06
Hexachloro, BZ#157 GCME -~ watkg | 0.02 | 0.03 0.05 | <0.01 | 002
Hexachloro, BZ#167 GC/I}.‘@SJo ug/kg 0.07 0.06 0.16 0.02 0.04
Hepachloro, BZ#189 GBIMS nghkg | <0.01 | <0.01 | <001 | <0.01 | <0.01
NonOrtho PCB’S : Qox S = SRR
Tetrachloro, BZ#81 GC/MS Ha/kg <0.01 <0.01 <0.01 <0.01 <0.01
Tetrachloro, BZ#77 GC/MS Ha/kg 0.01 0.03 0.03 0.02 0.03
Pentachloro, BZ#126 GC/MS ug/kg <0.01 0.01 0.01 <0.01 0.01
Hexachloro, BZ#169 GC/MS nglkg <0.01 <0.01 <(.01 <0.01 | =<0.01

1. Limit of Detection is 0.01 pg/kg uniess otherwise stated
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5.0 RESULTS
71 Analysis of measured PCDD/F-like PCBs.
7.1.1 Clontarf Promenade
It can be seen from Table 4.1 that Locations 2-5 recorded a value of 0.02 pg/kg or
less for the 8 mono-ortho PCBs and <0.01 ug/kg for the 4 non-ortho PCBs, whereas
the sample taken at Location 1 had higher PCB concentrations of 0.46 pg/kg (8 mono
—ortho) and <0.01 pg/kg (4 non-ortho).
See Figure 5.1 for a graphical representation of the results. It can be concluded that
Location 1 had the highest concentrations of PCBs for the sampling area. This
indicates that the high concentration measured during the previous event is confined
to location 1. .
K
Comparative Analyﬂgﬁ‘@s\{\
05 ,;:'7’:3\6
0.45 399 N :
04 i 25
S 0.35 S 3\@ e
5 03 . \\&\&0
5 RS
< 025 ey
g o0z &
8 0.15 |t = _.___&6.\
01 | (\vj,é‘
0.05 2
0 :l‘ | L - | l:l
BZ#105 BZ# 14 BZ#18 BZ# 23 BZ# 126 BZ# 156 BZ# 57 BZ# 67 BZ# 69 BZ# 89 BZ#TT BZ#81
PCDD/F-like PCBs
Figure 5.1 Comparaﬁ\)e Analysis: PCDD/F-.'ike PCBs — Clontarf Promenade
7.1.2 Sean Moore Park

It can be seen that from Table 4.2 that there was a varied concentration of PCDD/F-
like PCBs at each location. Values for the 8 mono-ortho PCBs ranged from a low of
0.71 pg/kg at location 5 to a high of 2.45 ug/kg at location 3. For the 4 non-ortho
PCBs, concentrations varied from a low of 0.01 pg/kg at location 1 to a high of 0.04
Mg/kg at location 3. It can be concluded that Location 3 had the highest
concentrations of PCBs for the sampling area. See Figure 5.1 for a graphical

representation of the results.
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Comparative Analysis

PCB Conc. (ug/kg)

BZ#105 BZ#114 BZ#118 BZ#123 BZ#126 BZ#156 BZ#157 BZ#167 BZ#169 BZ#189 BZ#77 BZ#81
PCDD/F-like Dioxins

Figure 5.2 Comparative Analysis: PCDQéE?:ke PCBs — Sean Moore Park

7.2  Comparison of measured PCDDIF-IlI@ 6§s with data from previous sampling
event &Q;\‘?
o“Qé"
S

Table 5.2 shows the resultso‘?%% PCDD/F-like PCB soil sampling that took place in
November 2003 at Clontarf\p?%menade and Sean Moore Park.

§
Table 5.1 PCDDfF?Iike PCBs - Clontarf Promenade & Sean Moore Park, November
2003
“ortno Pegrs | Method | Units | poRCRY, |Sean Moore Park
Pentachloro, BZ#105 GC/MS pg/kg 1.9 0.27
Pentachloro, BZ#114 GC/MS Hg/kg 0.09 <0.05
Pentachloro, BZ#118 GC/MS pa/kg 4.4 0.51
Pentachloro, BZ#123 GC/MS pg/kg <0.05 <0.05
Hexachloro, BZ#156 GC/MS Ha/kg 0.62 0.08
Hexachloro, BZ#157 GC/MS Hg/kg AT <0.05
Hexachloro, BZ#167 GC/MS Ha’kg 0.27 <0.05
Hepachloro, BZ#189 GC/MS Ha/kg <0.05 <0.05
Non Ortho PCB’s ;
Tetrachloro, BZ#81 GC/IMS pg/kg <0.05 <0.05
Tetrachloro, BZ#77 GC/MS ug/kg 0.14 <0.05
Pentachloro, BZ#126 GC/MS Ha/kg <0.05 <0.05
Hexachloro, BZ#169 GC/MS pg/kg <0.05 <0.05

It can be seen from Table 5.1 that the results were significantly higher that the results
recorded in Table 4.1. This is most evident for Pentachloro, BZ#118, where a concentration
of 4.4ug/kg was recorded at Clontarf Promenade in 2003 but only reached a maximum of
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0.03ug/kg at the recent monitoring event. At Sean Moore Park the concentration of
Pentachloro, BZ#118 was 0.51ug/kg in 2003 whereas the maximum concentration in 2006
was 1.3 ug/kg at location 3. The comparison between the 2003 levels and the 2006 levels

can be seen in Figure 5.3.

PCB Conc. (ug/kg)

Comparative Analysis

4.50
| SM1
4.00 o sme
0o SM3
O SM4
3.50 - e : = jpeys

O Sean Moore Park (2003)

w
o
S

1
o
o

]
o
S

BZ#81

BZ#105 BZ#114 BZ#118 BZ#123 BZ#126 BZ@%} #157 BZ#167 BZ#169 BZ#189 BZ#77

w-llke Dioxins

$Q

<9
Figure 5.3 Comparative Analysis: PCDD/F-like PCBs — 2003 Monitoring Event & 2006
Monitoring Event{Sean Moore Park)
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Comparative Analysis

4.50 - ;

4.00 | , {1 ocs

3.50 = —_— =1t ' | O Clontarf Promenade (2003)
~ 3.00 -
o
.§; 2.50
O 2.00 -+ |
< ‘ |
@ :
o :

1.50

1.00 —

PCB-like Dioxins .
s
N J

Figure 5.4 Comparative Analysis: PCDD/F-HI@%{@BS — 2003 Monitoring Event & 2006
Monitoring Event (Clontarf Pro e)
QO
< &
S’

Pentachloro, BZ#126 is the mg@iﬁﬁportant of the 12 PCDD/F-like PCBs" because it
has a high WHO-TEF (it ﬁé@a value of 0.1). It is one of the major congeners
contributing to the total toxicity equivalent. Results of the sampling programme
show that PentachloreSBZ#126 levels are below the limit of detection (0.01pug/kg) for
all locations in Sean Moore Park and locations 1, 4 and 5 in Sean Moore Park.

Locations 2 and 3 have Pentachloro, BZ#126 levels of 0.01ug/kg.
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6.0 DISSUSSION OF RECENT STUDIES

There are a number of sources of these PCBs in the environment. Combustion
sources (this is combustion of non-PCB materials ~ that is it is the de novo synthesis
of PCB) are believed to be the main source of PCB-126, 169 and 189°%7,

Aroclor, the trade name under which Monsanto Corp. sold commercial PCB
formutations (specifically formulations 1221, 1232 and 1242) is likely to be the major
source of PCBs 156, 105, 118 and 77 in the environment®. Aroclor was used in
industry as a heat transfer fluid and in hydraulic lubricants, flame retardants,
plasticisers, and as a dielectric fluid in electronic components such as capacitors and
transformers®. [t will be seen that the majority of the PCBs recorded in the current
study are in this group (156, 105, 118 and 77), whereas the combustion derived
PCBs are generally not represented. Therefore, it can be concluded that the source

of the mono-ortho and non-ortho PCBs measureq\gﬁias most likely to be Aroclor
%)
&

™
N
Ox

Research work in the UK and USA hggﬁgund that PCB-156, 126 and 118 accounts
for 70 — 80% of the PCB TEQ bur qﬁ human breast milk®. This pattern is reflected
in the PCB profile of the 2@%3 with PCB-156 and 118 being the dominant
congeners recorded for the sg@%amples
’\,
&

Y
Soils and sediments which have been contaminated in the past may release low

related sources.

concentrations back into the atmosphere over extended periods of time'®, therefore
areas where industrial activities have faken place in the past, are likely to contain
concentrations of PCDD/F-like PCBs. A study conducted in 1994 measured urban
mono-ortho and non-ortho PCB concentrations at a number of locations in the US
and Japan and found that concentrations ranged from 0.8 — 8.9 ng/kg I-TEQ"".

Studies in Belgium showed the presence of PCDD/F-like PCB concentrations in
scrap yards, metal yards and shredder plants’. This led to the investigation of the
contribution of PCDD/F and PCDD/F-like PCBs to diffuse emission sources, showing
the importance of such sources at particular plants, mainly in the non-ferrous metal

and scrap metal industries.

A monitoring programme was undertaken in 2003 in Germany" to assess the levels
of PCDD/F-like dioxins in the environment, the results of the soils sampling

programme correlated with the ambient air and deposition samples. Results from the
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8.0

soil sampling indicated that there were higher levels of PCCD/F-like PCB
concentrations in the upper layer (0-10cm) than in deeper layers (0-30cm), this is a

result of the atmospheric deposition.

Very little research has been done in Ireland in relation to the levels of PCDD/F-like
PCBs in the Irish Environment. Studies by the EPA and Food Safety Authority of
Ireland have investigated levels of dioxins, furans, PCBs and PBDEs in Irish Food™;
and have found these levels to be low, however there is no direct reference to the
levels of PCDD/F-like dioxins in Irish soils. No Irish guidance is currently available for

PCB contamination.
CONCILUSION §

Further sampling was undertaken at Sean Moore Park and Clontarf Promenade to
determine if a source of PCB contamination is present on the surface, or if the
measured value is representative of the maximumoncentrations present. Results
have shown that there are low levels of PCDD;’@%(@ PCBs at both sites however the
levels are elevated in some locations a(tﬁﬁg?dﬂ%te more than others. In Sean Moore
Park location 3 has elevated Iev«e\@@Q comparison to the others. In Clontarf
Promenade all locations show thg‘?&é]orlty PCDD/F-like PCB levels below the limit of
detection, location 1 has sligm&&@evated levels in comparison to the others.

QQ
o

&

Page 17

EPA Export 23-10-2013:23:15:48



BT/6/31185R01 AWN Consuliing Limited

REFERENCES

1. Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual (EISOPQAM), US EPA, Athens Georgia, 1997,

2. Section 5-2, (1) Environmental Investigations Standard Operating Procedures and
Quality Assurance Manual (EISOPQAM), US EPA, Athens Georgia, 1997.

3. Section 12-2, (3.1) Environmental Investigations Standard Operating Procedures and
Quality Assurance Manual (EISOPQAM), US EPA, Athens Georgia, 1997.

4, Monitoring and estimating concentrations of PCB, dioxin and Furans in cattle milk
and soils of the Rhine-Delta Floodplains, Hendriks, A.J, Wever, H., Olie, K., van de
Guchte, K., Liem, AK.D., van Oosteroom, R.A.A., and van Zorge, J., Archives of
Environmental Contamination and Toxicology, 31, 263 — 270 (1996).

&
&
5, 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) gqugilﬁence in the Seveso (Milan, Htaly)
N
Soil, Cerlesi, 8., Di Domencio, A., and Ragj?%bﬁ 1994
et
S

A
6. Brown, J.F., et al. Sources of cop;lp@ﬁog{@PCBs, Organohalogen Compounds, 26, 427 —
O

. X
430, 1995 QO«\:\@?
N
6\0
7. Fiedler, H. et al, Environrge?l\tal Levels and Fate, Toxic Substances Journal, 12:205 —
Y
224, 1992 ©
8. Beliveau, A.F., Concentration of Dioxin-like PCB Congeners in unweathered Aroclors

by HRGV/HRMS using EPA Method 1668A, US EPA, New England.

9. MAFF, Dioxin and PCBs in Food and Human Milk, Food Surveillance Information
Sheet No. 105, MAFF, London, 1997

10. Department of the Environment, Food and Rural Affairs, Dioxins and Dioxin-like
PCBs in the UK Environment, 2002

11. Ohnsaki, Y. and Matsueda, T., Levels, features and a source of non-ortho coplanar
PCBs, Chemosphere, 28, 47 — 56, 1994,

Page 18
EPA Export 23-10-2013:23:15:48



BT/06/3118SR01 AWN Consuiting Limited

12. Francois, F., et al., Diffuse emissions of PCDD/F and Dioxin-like PCB from industrial
sources in the Flemish region (Belgium), Oranohalogen Compounds, Volume 66, P.
921-927, 2004.

13. Hiester, E., et al., Dioxin-like PCB in the environment — impacts of the new WHO-
TEFs on assessment thresholds, Volume 66, P. 3343-3349, 2004,

14. Food Safety Authority of Ireland, Investigation into levels of dioxins, furans, PCBs
and PBDEs in Irish food, 2004.

15. The New Dutch List, Dutch Ministry for Housing, Spatial Planning and the

Environment, February, 2001.

Page 19
EPA Export 23-10-2013:23:15:48



Appendix 1 &
) o\*;@of
Sampling Locations

S
&%3@

EPA Export 23-10-2013:23:15:48



Suremyed  OT0
. Hewed 2003 - 3003
£ =
inap '_
T et | P R Eap e
" - f i BT el . =
e e i o kgl o oy —maim i
. S— S
:
jr'j R T M Original Sampling
/ | W o grid in black
i u‘}f‘ : ' ' WJ
'I-I-vinla.....‘.‘.-.--..- ) C;_,.: ‘,' 1 N A " { g o
PR RS = .
P — Q '%\‘9.-.-..."- Ew
Q,OQ o]
& S re—
—— f = Sl
~ T §* P B
= o ——— Oo i & g ':::-'-__.-'a-_o-—
e _ e Poolbeg
S e e o b s
i 3 o et i s e o
e g Reterance
fuid tu ag- i e 06_31‘18
| & S b v
— £ e Agurs 3.5
i Scole- 1:2500 100 20 0 100 Matrey Plot Ref. No. 230761.6 §
Scllg:— 1:2500 300 a0 200 Feet Plot Date 28-0CT-2003 Clontarf Promenade
Scale 12500
cgngulting The Tecpm Bulklvg,  bscharg b hetrlal Ecta, Dbl 17, Tel:+333 01 847 4200 Fan:+333 {01 847 1237

EPA Export 23-10-2013:23:15:48



Urban PLACE Map

s . .

Scole:~ 1:2500 * 0 D Mete Plot Ref. No. 230761_2
Scolo: = 1:2500 . 8 Piot Dote 2B-0CT-2003

Location 5

Location 4

Location 1

Location 3

Location 2

Original Sampling
grid in black

AWT1

consulting

The Tecpro Buiking = oa: bang b hdvstrlal Estae, Dbl 17, Tel 4353 0 1 847 4220 Fan 4353 001 847 4237

Froject

Foolbeg

Reterence

08_3118

Agurs 5.1
Sampling grid at

Location A(Sean
tdaore Padd)

Secale 12500

Page 22

EPA Export 23-10-2013:23:15:48



Appendix &0&

RN
&
FieldNotes
@
&
S
xc’oQ
Ggs,\\'0
2

EPA Export 23-10-2013:23:15:48



dWIl

consulting

The Teepro Building, Clonshaugh Business and Technology Pad, Dublin 47, Tal: 42583 (00 247 4220 Fae 4353 (0¥ 247 4257

Clentarf Promenade
Location: 1

sampling conducted by:
Heidi Happer (AW
Consuiting)

Sampling area: 1425.16m2
Transect length: 150m

19 samples taken @ 10m
intervals

Project

Poolbeg

Reterence

06 3118
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consulting

The Tecpro Building, Clonshaugh Buziness and Technology Fak, Dublin 7. Tel: #3532 (011 847 4220 F o +353 (078 & 4257

Clontarf Promenade
Location: 2

Sampling conducted by:
Heidi Hopper (AWN
Caonsulting)

Sampling area: 3840.91m2
Transect length: 350m

35 samples taken @ 18m
intersals

Project

Paoalbeg

Reference
06_3118
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The Tecpre Building, Clenshaugh Business and Technology Pak, Dublin 17. Teal: 353 (0)1 847 4220 Fax: +353 O 84 457

Clontarf Promenade
Location: 3

Sampling conducted by:
Heidi Hopper (AWWN
Consulting)

Sampling area: 1329.0m2
Transect length: 210m

21 samples taken @ 10m
intervals

Project

Poolbeg

Reference
06_3118
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awll

consulting

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17. Tel: +353 (0)1847 4220 Fax +353 (O 847 4257

Clontarf Promenade
Location: 4

Sampling conducted by:
Heidi Hopper (AYWN
Caonsulting)

Sampling area: 1590.88m=
Transect length: 200m

20 samples taken @ 10m
intervals

Project
Poolbeg

Reference
06_3118
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adwIl

consulting

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17. Tel: #3353 (0)1247 4220 Fax +353 (0)1 847 4257

Clontarf Promenade
Location: 5

Sampling conducted by:
Heidi Hopper {(AvWN
Consulting)

Sampling area: 872m2
Transect length: 200m

20 samples taken @ 10m
intervals

Project
Poolbegy

Reference

06_3118
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awil

consulting

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17. Tel: 353 (0)1847 9220 Fax: +353 (0)1 847 4257

Sean Moore Park
Location: 1

Sampling conducted by:
Brian Tiernan {AWN
Consulting)

Sampling area: 582.32m2
Transect length: 162m

16 samples taken @ 10m
intervals

Project

Poolbeg

Reference
06_3118
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adwll

consulting

The Tecpro Building, Clenshaugh Business and Technology Park, Dublin 17. Tel: 4353 (0)1847 4220 Fac +353 (0)1 847 R57

Sean Moore Park
Location: 2

Sampling conducted by:
Brian Tiernan (AwWN
Consulting)

Sampling area: 1134 .2m2
Transect length: 194m

19 samples taken @ 10m
intervals

Project
Poolbeg

Reference
06_3118
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awll

consulting

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17. Tel: 353 (0)1847 4220 Fac +353 (O 847 4257

Sean Moore Park
Location: 3

Sampling conducted by:
Brian Tiernan (AWK
Consulting)

Sampling area: 11187m?
Transect length: 184m

18 samples taken @ 10m
intervals

Froject
Poolbeg

Reference
06_3118
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awil

consulting

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17. Tel; 4353 (0)1847 4220 Fac +353 (O 847 @57

Sean Moore Park
Location: 4

Sampling conducted by:
Brian Tiernan (AWN
Consulting)

Sampling area: 557m2
Transect length: 158m

15 samples taken @ 10m
intervals

Project
Poolbeg

Reference
06_3118
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awi

consulting

The Tecpro Building, Clonshaugh Business and Technology Pak, Dublin 17, Tel: 4353 (0)1 847 4220 Fax +353 (O)1 847 R57

Sean Moore Park
Location: 5

Sampling conducted by:
Brian Tiernan (AVWN
Consulting)

Sampling area: 605m2
Transect length: 181m

18 samples taken @ 10m
intervals

Project
Poolbeg

Reference
06_3118
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Appendix 3 ¢«
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Laboratory Anqﬁkﬁ\s Results
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Scientific Analysis Laboratories

Raport Humber:
Date of Report:

CHent;

CHent Contagt:
CHent Job Refargncs:

Date Joh Recelved af SAL:
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Report Humber: 75290 compiled

Client Job Reference: 06.3118

SAL Ref: 75280 001t 75280 002 75298 003 75290 004 75280 005 75299 005
Client Ref: | CLONTARF.1 | CLONTARF-2 | CLONTARF-3 | CLONTARF-4 | CLONTARF-5 | S.MOURE PARK-1

Type: Sail Soil Soil Soil Soil Soil
Deferminand Method Units LOD Symbol
Sotychiofinated bipheny: BZ2105 GCIMS (HRY ugikg G.01 U 0.11 002 \39"’:'3 01 .02 <01 0.25
Doiychiorinated hicheny: BZ£114 GCINS (MR} udtkg .01 u <041 <0,81 & <001 <0.1 <01 Q.03
Soiyehiorinated mpheny: BZRT15 GCINS {HR3 uatkg G.o1 u .21 D.DS\. A( g.02 403 002 .45
=oychicrinated biphenyt BZ#123 GCNMS {HRY un'kg G.01 U <(.01 <QPT, > <0.01 <101 <001 <0.41
Poychicnnated biphenyi BZ#126 GUIMS (HRy | uglkg G.01 u =0.01 SO =01.01 <0.01 <0.01 =0.31
Eakychicrinated hipheny: BZ#156 GCAMSHRY [ uakg 00t u 208 {Q" 01 <001 <031 <0.01 1808
Folychioninated bigheny: BZ#157 GCMS HR) ugkg 0.01 J 0.02 Q7 =Dt <0.01% <001 <0.01 002
Porchicninated biphemy BZ#167 GCAS (HRY | uwvkg 0.0 U 004 Old ooz <301 <001 <0.G1 007
Poiychionnated hipheny: BZ2159 GCASS (HRI | ualkg 0.01 1 <0.0E0 oV A.0% <001 <001 <004 0.0
Popychiorinated higheny: BZ#123 GCAS (HR) ug'kg 0.01 U <hEIT <0101 <001 <0.01 <0.01 <.
Fowychioninated hicheny: BZE77 GCHIS (HR) uatkg 0.0% B (] <0.0% <001 =001 <0 0% 0.01
Eomenionnated biphery: BZE31 GCMIS HRI ] uakg 0.0 U D1 <0.07 <001 <051 <001 <10
Total Organic Carbon QIR % 0.t b A 4 4.4 34 5.9 44 53
oH Probe U & 75 4 7.4 7.8 75 75

Q\)

EPA Export 23-10-2013:23:15:49




Report Humber: 75290 compiied
Client Job Reference: 66-3118

SAL Ref: 75290 007 75290 008 75290 009 75290 010
ClientRef: { SMOORE PARK-2 | S.MOCRE PARK-3 | S MOORE PARK-4 | S.MOORE PARKS
Type: Soil Soif Soil Soit

Determinand Method Units LOD Symbol &

Ziayen ortnated hisheny BIE1DE : Ltk g 1 3.23 &Y 0is gt

Sy onrared bishaeny BInild uckg 0Ge ¥ 3,33 > 007 <{],31

=aych onnarsd hisaeny BI&110 LKy i)k 1 PEENS) i) az

=g yenonraad bisneny B2x123 uakyg oot Li <oaP > oo «<J.21

Sopon ofinated bisheny BIR12E uckkeg [ 1J RS VK <1

Soych orirated bizheny BI156 ukg Rk 1J R 0ig 304

Sgyen orivated broneny BoBis7 ug'kg g ¥ EOREE 0 0% <3,01

=g yen ofrasad bisheny Bo#is7 uckg IRE 1 O & 903 3 aa2

Sgyen oneated lisheny BIR15% ulkg ik PSR <00 <3.01

=gy einaied icheny BZR#139 ua'kg (ERAE U S R <l =0, 01 .01

=g yen onraed hisheny BoRir ! ukg g RS 0.3 a.02 oz

Sovyenonraied ishany BIE31 GCINE HR) vk 00 (5N <ol =001 <31

et Crgaric Carsen ZWIR % C SN 28 232 4.3

3~ Frofae R iP5 TE 75
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WASTE TO ENERGY ENVIRONMENTAL IMPACT STATEMENT
COMMUNITY GAIN PROPOSALS

Dublin City Council is proposing to implement the following Community Gain initiatives
if granted planning approval for the Waste to Energy Plant on the Poolbeg Peninsula:

1. A Community Gain Fund that will be used to finance facilities/services for
the benefit of the local community

2. District Heating to be generated by the Waste to Energy Plant.
3. The refurbishment / redevelopment of the former Pigeonhouse

Powerstation, Hotel and adjacent site (circa 5 acres), for appropriate
uses, in partnership with the local community.

1. THE COMMUNITY GAIN FUN

Introduction &

It is proposed that the fund will include a once-og&%apital sum and a revenue sum to be
paid annually over the lifetime of the plant. fhissbeing established to provide
facilities/services in the residential areasé@fD st to the proposed plant
(Ringsend/lrishtown/Sandymount) thag@?/&* enhance that area and make i a better
place to live and work. It is propose\@%ﬁ? the projects to be supported by the fund
would provide “additionality” to t@@al community i.e. that they will be over and above

what the local community woug,d()\;ﬁ/e expected by way of social and community
infrastructure. QOoQ\\

N
Catchment Area o@(\

The proposed catchmerﬂoarea is outlined on attached map i.e. within the black line on
the map.

Background to Community Gain
The principte of Community Gain was first introduced in the policy statement “Changing
our Ways” (1998) - Section 9.2 Public Support and Participation, as follows:

Local authorities, working closely with local communities, should utilise a proportion of
income from waste charges and gate fees to mitigate the impact of..... facilities on
these communities through appropriate environmental improvement projects.

The concept of Community Gain was further articulated in Section 4.14 of the
government policy statement “Taking Stock and Moving Forward” (2004), as follows:

The agreed Programme for Government includes a commitment in relation to
developing further the concept of community gain in association with the delivery of
major infrastructure projects under local authority waste management plans. In the
period since the Programme was published, it has become standard practice for a
condition fo be attached to the grant of planning permission for major pieces of waste
infrastructure requiring the operators to contribute (generally on the basis of the volume
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of waste accepted at the facility) to a special fund which is used to support certain
initiatives in the local area.

Key point 20. As a valid instrument in terms of the delivery of major waste facilities,
Government policy in relation to the concept of community gain will be applied by the
relevant authorities in their decisions on applications for planning consent for such
facilities.

Community Gain conditions have been imposed by An Bord Pleanala in relation to the
two previous decisions to grant permission for incinerators at Carranstown and
Ringaskiddy and the City Council is proposing that such a condition be imposed in
relation to the Waste to Energy project proposed for the Poolbeg Peninsula.

Proposed Scale of the Community Gain Fund
Dublin City Council is proposing that the fund should comprise a once-off capital
contribution of 3% of the capital cost of the facility and an annual revenue contribution
of 0.5% of the amount of revenue generated by gate fees at the facility during its
lifetime, subject to maximum annual contribution of €500,000. Based on the estimated
construction cost of €266m, the capital contribution will be of the order of €8m. Based
on a throughput of 800,000 tonnes per annum, the annual revenue contribution will be
of the order of €265,000.
Assessment of Community Needs &
in order to ascertain the needs of the local are Oaﬂd to identify facilities/services that
would enhance it, Dublin City Council co ioned a Market Research Survey (by
TNS MRBI) and a Social and Commu\ {zﬁfrastructurai Audit {(by Trutz Haase, Social
and Economic Consultant in assocnaf&n@wﬂh Brady Shipman Martin). The results of
the Market Research Survey wer@ﬁ@k‘%n into account in the preparation of the Social
and Community Audit report. T
S, «*\
The Market Research Surve&n“rncluded the following:

¢ Anindepth face to fé‘ce interview with 1000 residents in the catchment area

» A postal survey |ﬁ5€folvmg special interest groups in the area.
The interviews/surveys were primarily designed to ascertain the views of the local
community on the facilities/services that should be supported by a Community Gain
Fund. They were also designed to ascertain their views on preferred representation on
the body that would administer the fund and to obtain local attitudes to a range of
issues including the Waste to Energy project and the quality of existing services,
including waste management services, being provided by the City Council.

The Terms of Reference of the Social and Community Infrastructural Audit included the
following:
» ldentifying the existing social and community infrastructure in the catchment
area
+ |dentifying social and community infrastructure existing in similar communities to
those in the catchment area that enhance people’s lives
o Identifying gaps in the existing social and community infrastructure in the
catchment area.
¢« Recommending in order of priority the facilities/infrastructure that would achieve
the overall objectives of the audit including (a) project opportunities that might
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exist due to the nature of the Waste to Energy Plant (b) existing projects in the
area that require support and (c) projects resulting from the audit.

Summary of the Findings of the Market Research Survey
The following is a summary of the main findings regarding the facilities/services that
should be supported by a Community Gain Fund:

Type of Facility Residents Special Interest Group
Young people’s facilities 26% 21%
Sports facilities 11% 23%
Parks 11% 14%
Transport facilities 11% 16%
Community (General) 9% 8%
Street Cleaning/maintenance 7% 9%
Services for the elderly 6% 9%
Arts/entertainment facilities 5% 5%
Tackling pollution/environmental problems 5% 5%

A summary of the full findings of the Market Research Surveys is attached.

Summary of Community Infrastructural Audit Report

The audit report was completed following the carrying out of the physical audit of
facilities/services in the area (now available in GIS format); a comparison of
facilities/services in the area with those in similar comégnunities elsewhere; the
identification of gaps in those facilities/services; and Key recommendations which
included the identification of priority areas ang\‘p@%cts that should be supported by the

Community Gain Fund. K&

AN

O

As part of the assessment process, th@\%f@ﬁ\sultants engaged in an extensive
consultation process with local resi%ﬁ%@ and special interest groups over a period of 3-
4 months. N

<<Q\ \\'\\0)

The report recommends a cong@Qtation/negotiation/consensus building process
between the City Council, ttﬁ\?ocal community, the developers of the Waste to Energy
Plant and other appropriatg stakeholders. It also recommends the preparation of an
integrated plan for the area that would address much broader issues that the
Community Gain Fund and that would take as its starting point the visions and
aspirations of existing communities.

The City Council is already addressing these issues at various levels and will continue
to engage in a meaningful way with the local community. In particular, there has been
extensive public consultation/awareness building in the local area by the City Council
over the last b years. This process is outlined in detail in Chapter 2.8 of the EIS.

The report identifies five priority areas which should be supported by a Community
Gain Fund:
+ More sports facilities for young people
More playgrounds
Better community services for elderly people
Better community health services
Improving the environment

¢ & & @
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In developing those facilities/services the report makes the following recommendation:

Taking account of the suggested priorities, the social and economic priorities, a fair
geographical distribution, and lack of structures for effective community representation,
the consultants believe that the Community Gain Fund should largely be used for the
development of two flagship projects; firstly a large scale re-building of the Ringsend
and Irishtown Community Centre, and secondly, a Community Centre for the
Sandymount Area.

In each case, the centres would act as a centre of community suppotrts along the five
priorities identified. The fund would be able to cater both for the associated capital
costs, as well as covering the ongoing costs associated with the initiatives. Of equal
importance would be that the centres would act as a focus for developing better
structures of community representation and towards a process by which the
communities can enter effective consuftation and negotiation with the respective

authorities.

The Executive Summary and Key Recommendations of the report are attached.

Administration of the Community Gain Fund
For a fund to be of maximum benefit for the community at large, it needs to be
distributed in an equitable fashion on projects that are sustainable and varied enough
to meet the needs of all sectors of the community. For these objectives to be met, there
is a need for an innovative process that will ensure the interests and needs of the wider
community are reflected not just in what the mor@?is spent on but also in how the
spending decisions are made. Previous Comr&@ity Gain conditions imposed by An
Bord Pleanala required the setting up of Q@ munity Liaison Committee consisting of
a minimum of eight representatives (twg .c\ﬁ’icials from the planning authority, two local
residents, two representatives from gh\é\@‘%veloper and two elected members of the
local authority) with the following g’yﬁ@ﬁon:
* To provide for a;:)propriqt@Q Ogoing review of waste disposal/recycling operations
in conjunction with thedigéal community
* As a body to be cons\@l?ed by the local authority when identifying projects to be
supported by the Cgmmunity Gain Fund.
QO

Establishment of a Community Gain Fund Board

The City Council proposes the establishment of a Community Gain Fund Board, along
similar lines as the Community Liaison Committees conditioned by An Bord Pleanala
for the Carranstown and Ringaskiddy facilities. The Board would have the following
functions:

« Decide on the projects to be supported by the Community Gain Fund, subject to
each project satisfying independent sustainability and community benefit
assessments, and following a consultation process with local communities.

« Carry out an ongoing review on the operations of the Waste to Energy Plant and
report to the wider community.

Membership of the Community Gain Fund Board

it is proposed that the membership of the Board would be broadly in line with that set
down by An Bord Pleanala for the Community Liaison Committees but we are
proposing that it be chaired by an independent person with no direct connection to the
City Council, the developers or local interest groups. That person to be agreed by the
other members of the Board at its inaugural meeting.
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It is also proposed that the Board would have a stronger representation from the local
community and elected members of the local authority than is the case with the
Carranstown and Ringaskiddy Liaison Committees. it is proposed that it has three
community representatives and three elected members of the City Council. We do not
see a need {o have any more than one representative from the developers.

It is, therefore, proposed that the Board would consist of the following:

An independent Chair

3 local community representatives

3 elected members of Dublin City Council
2 officials from Dublin City Council

1 representatives from the developers.

For the Board to be effective it must be sustainable over the period of the operation of
the plant. This is likely to be in excess of 20 years so the group must have a built in
renewal process that is robust enough to keep the group active and does not see it lose
all members at once and thus losing continuity. The length of fime that members serve
on the Board, therefore, will vary so that in any given year only a small number of
members need to be replaced. This procedure also means that in a longer time frame
the Board will be renewed but continuity will be maintained.

Selecting the community representatives on the Board
If the community representatives on the Board are tcg be truly reflective of community
interests, it is essential that a selection system he put in place to ensure that this
occurs and that the interests of a large sectio\[\\‘%i\ e community are not excluded.
Y

It is not proposed that members be sele {éag%? a public meeting but that an
Independent Selection Committee be esfablished to oversee the selection process,
similar to the process adopted in es \hing the Community Interest Group — see
Section 2.8 of the EIS. Individual be selected from the community, based on their
ability to reflect community integ@gito’The Selection Committee will define the desired
profile of the community repreg\e?}tatives to ensure that they reflect the needs of the
community. S

S
Decisions on projects to be supported by the Community Gain Fund
The MRBI Survey identified the facilities/services most favoured by residents and
special interest groups in the area. The Social and Community Audit Report identified
five priority areas which should be supported by a Community Gain Fund and, taking
account of these and other issues, recommends the provision of two flagship
community centres for the area.

The City Council is, however, proposing that the final decision in relation to the
provision of facilities/services be made by the Community Gain Board, subject to each
project satisfying independent sustainability and community benefit assessments. In
the case of proposals regarding significant projects, it is proposed that there will be a
consultation process with local communities.

Administration of funds

In order to ensure accountability and transparency, it is proposed that a special
Community Gain Fund account be set up by Dublin City Council on behalf of the Board
to which all contributions to the fund would be lodged. The disbursement of funds from
the account on behalf of the Board and the day to day management of the account
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would be carried out by Dublin City Council. This account would be subject to periodic
independent audits.

Summary of Proposal
The following is a summary of the proposal regarding a Community Gain Fund:

1. A Community Gain Fund would be established comprising:
(a) a once off capital contribution of 3% of the capital cost of the facility, which is
estimated at €8m
(b) an annual revenue contribution of 0.5% of the revenue generated by gate fees,
subject to a maximum annual contribution of €500,000. This is estimated at
€265,000 per annum.

2. A Community Gain Fund Board will be established to:

{(a) decide on the projects to be supported by the fund, subject to each project
satisfying independent sustainability and community benefit assessments.
Significant projects to be subject to a consultation process with local
communities.

(b) Carry out an ongoing review on the operations of the Waste to Energy Plant and
report to the wider community.

3. The Board will consist of;

An Independent Chair &
3 local community representatives &\é

3 elected members of Dublin City Coungﬂ Qg\

2 officials from Dublin City Council ég)é;@*

1 representatives from the develog@%,\.\

0 &
4. The Community members Wid@@@‘éelected by an independent selection process

\0)
5. A special Community Gaffﬁoﬁhnd account will be established and audited
periodically. The City Cotincil will be responsible for the actual disbursement of
funds and the day too managemenit of the account.
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2. COMMUNITY GAIN - DISTRICT HEATING TO BE GENERATED BY THE WASTE
TO ENERGY PLANT

Vision

The primary purpose of the proposed thermal treatment plant on the Poolbeg Peninsula
is {o treat the residual part of Dublin's municipal solid waste (MSW) and thus reduce the
Region's environmental problems.

However, MSW may also be seen as a (renewable) fuel with a heat value that in
Western Europe is equal to approximately 1/4 of oil. This is an important factor in these
days of increasing prices for fossil fuels.

Conseguently, most new waste-to-energy plants are designed with a view to high
energy efficiency. The plant proposed for Dublin will, like all large new Waste-to-Energy
plants, produce electricity from the outset and the guaranteed electricity recovery
efficiency is high for this type of power plant. As in any thermal power plant, the steam
turbine will as a by-product produce waste heat that will be expelled to the environment,
if it cannot be used for heating purposes. The energy content in the waste heat is
approximately double the energy content in the electricity from the plant.

The optimal solution is combined heat and power (CHP) generation at the plant, and a
district heating network to distribute thermal energy to public and private offices,
institutions, shops and private homes. Based on non-fossil fuels this would have an
enormous potential for the reduction of CO; emission to the atmosphere. It will also
improve the local envircnment as district heating pro@%ced in a central plant will reduce
the combustion of fuel for heating purposes in thedﬁcal neighbourhoods. Finally, CHP
will substantially increase the overall energyﬁfﬂ@ency of the operation.

As a capital city, Dublin - like many othergﬁfgé cities in Western and Eastern Europe -
has the size and concentration of Iarge@iﬁﬁimgs to host a large district heating and
cooling system. Despite the mild Iri gﬁmate heating is necessary for around seven
months of the year and domestic (\W&vater is needed year round. In addition, there is a
demand for cooling of hotels, Qﬁig@% and shopping malls during the summer season.

The construction of the DublanWaste to-Energy Plant on the Poolbeg Peninsula is a
chance to introduce a mode;ﬁh district heating and cooling system, which will be able to
deliver up to 95% of the pﬂfésent energy consumption for heating and cooling in ifs
service area. Energy that would otherwise be wasted will instead replace fossil fuel
based energy with energy, mainly produced on bio-mass.

Definitions and background

District Energy or District Heating and Cooling (DHC) systems are thermal energy
networks that distribute hot water, chilled water, or steam through insulated double pipe
lines to serve commercial, residential, institutional, and industrial energy needs for
space heating, domestic hot water, space cooling, and industrial purposes. DHC
systems permit energy, as distinguished from fuel, to be bought and sold as a
commoadity.

District heating started in USA in the late 1800’s and district heating systems are today
common in Northern and Eastern Europe and are particularly popular in the Scandinavian
countries. Recently district heating systems have been developed in several ltalian cities.
District cooling systems are widespread in USA and are gaining ground in Europe, in
combination with district heating.
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District heating permits the utilisation of various low-grade energy sources, which would
otherwise be wasted. This reduces the use of fossil fuels in individual boilers.
Combined heat and power (CHP) generation is one such source. Municipal solid waste
(MSW) is another potential energy source being increasingly used.

An opportunity for Dublin

The Dublin Waste-to-Energy Plant in the Poolbeg area will be on the doorstep of the
city. The design of the proposed facility to recover the waste heat from the electricity
generation will allow the use of this energy in a local district heating and cooling
system. The use of the waste heat from the electricity generation process will increase
total energy recovery efficiency from approximately 31% for electricity generation only
to more than 85% in combined heat and power (CHP} production.

The recovery and utilisation of heat in addition to electricity is a requirement for
achieving status as an ‘energy recovery plant’ under the proposed revision of the
European Waste Management Hierarchy.

The proposed waste-to-energy plant will handle 600,000 tonnes of waste per year. If
designed for combined heat and power generation the annual output will be in the
range of 460,000 MWh of electricity and 970,000 MWh of heat. This equals the annual
electricity consumption of 45,000 Irish homes and the annual heating demand for
60,000 lrish homes. If the plant produced electricity only, as it will at the cutset, the
output would meet the annual electricity demand of approximately 50,000 homes.

The thermal output of the Dublin Waste-to-Energy Plant is similar to the capacity of the
combined heat and power plant in the town of Ragders, Denmark, which covers the
major part of the heating and hot water demanQ&r some 60,000 inhabitants. Much
larger district energy schemes exist in cities like Stockholm, Copenhagen, Paris and
Vienna, and large pipelines have been 5@@ ed in these cities in recent years despite

the heavy traffic in these cities. Q\*@&‘

O
An initial district heating nehmork,@ﬁ%@!ed to distribute the heat from the Dublin Waste-
to-Energy Plant, may later be nded to utilize the waste heat from e.g. the ESB
Poolbeg Power Piant, Synerggo@\and various production industries with latent waste
heat. This will expand the scheme from servicing a sector of the city only to become a
true city-wide district heag\ig% service.

In 2002 RPS/COWI carﬂ%d out a feasibility study on district heating for the Dublin
Docklands Development Area. The study concluded that the ample supply of waste
heat from the Waste to Energy Plant combined with the high heat load density of the
area would result in excellent feasibility for a district heating scheme serving the
Docklands Area and its vicinity.

The feasibility study also recommended to investigate the possibility of connecting the
adjacent areas of Ringsend Housing etc to the district heating scheme. This would
increase the community gain from the scheme.

In addition, it would be relevant to study the possibility of adding a district cooling
service to the system. This service would use the energy in the hot district heating
water as a source for absorption cooling in local air conditioning units for offices and
hotels. The feasibility study concluded:

District Heating can offer to Dublin:-

+ tocal community gains — uses excess energy for home heating and
domestic hot water

+ heat available ‘on tap’ - safe, clean and reliable energy supply
« environmentally beneficial — reduces greenhouse gases
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s replaces fossil fuels
o offers a heating cost saving compared to natural gas
o assists Docklands development

The 2002 district heating feasibility study is currently being updated.

Advantages of District Heating

The application of district heating will have advantages in several areas, of which the
most important are the environmental gains and the potential reduction of fossil fuel

imports.
If the waste-to-energy plant’s potential is fully exploited district heating would have the
following benefits:

For the Environment:
« Conserves fossil fuels - equal to approximately 175,000 tonnes/year of oil
imports
+ Uses biodegradable fuel — reduces greenhouse gases

»  Emission control - reduces overall emissions from space heating of the Dubiin
Area
&.

+ NO, emissions reduced by 2,200 tonnes/ye@<°
©)
« CO; emissions reduced by 140,000 ggﬂn\rg:és/year
s\O

For Ireland: Qo‘f’g?eb
WS
+ Reduces dependency cn all agd?;

R . . S
For Dublin City Council Area: & \§

NS
+ Reduces costs to local b@ogﬁ?)esses, public buildings and housing estates
+ Local community gaingé\O
+  Assists Dublin Do%ls‘ég;d development

+ Enhances Dublin’s environmental status

For Customers:

+ Heat 'on-tap’ — available when you need it

+ Reliable and safe form of heating

«  Competitive cost - not susceptible to fluctuating oil or gas prices

» You pay only for what you use — inefficiencies not your problem
For Building Owners/Occupiers:

+ Reduced maintenance cost

» No need for boiler operator/janitor

» Space saving in building

+  Lower capital investment

+ No need for flue stack or oil tank

« Potentially an energy source for air conditioning
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Comparative Energy Recovery Efficiencies
A. Fully condensing turbine
600,000 tonnes MSW per year
Electricity generation:

550,000 MWh/yr (60 MW) - net
Cooling needs:

915,000 MWh/yr (heat) (120 MWy,)

B. Combined heat and power (CHP)
600,000 tonnes MSW per year
Electricity generation:

460,000 MWh/yr (56 MW) - net
Useable heat for sale:

970,000 MWh/yr (128 MW)

District Heating Network

The redevelopment of the Docklands area offers an interesting potential for the
introduction of a new district energy network in Dublin because of its proximity to the
proposed Poolbeg plant. &

&
Expressions of interest and/or preliminary com iitment to become customers have
been received from one large developer ir&: i area and in the Merrion Gate area.

It is expected that also the Poolbeg per 6@%1&1 in the future will be developed for
industrial, commercial or residential@@bses. Therefore, this area will eventually

develop a heat demand, which c&;ﬁx@ supplied from the Waste-to-Energy plant.

RS \(\\O
S

District Cooling éooq

The demand for cooling inddublin will be less than for heating. However, a number of
shopping centres, intern&tional hotels and office buildings will already have a cooling

demand today, and others will need this service in the future.

A building will have a peak demand for cooling in the summer almost as high as for
heating in the winter. However, the cooling season is usually only a couple of months
compared to the heating season, which normally lasts for up to seven months a year.

Absorption chillers using heat from the district heating system may generate cooling for
buildings, or other technical options may be developed.

Promotion of District Heating in Dublin

Dublin City Council, in conjunction with RPS COWI and CODEMA (City of Dublin
Energy Management Agency) has now formalized arrangements to promote District
Heating in Dublin City in anticipation of the project coming on stream. The City Council
is also seeking assistance to promote District Heating through the National
Development Plan.
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Concluding comments

Installation of an underground district heating network is a large effort demanding
comprehensive construction work. The work will entail some temporary inconvenience
to traffic in the area studied, but this effect is short term and manageable.

The replacement of conventional fuels for heating with district heating would improve
both the local and the global environment. The initial district heating system supplied
from the proposed Dublin Waste-to-Energy Plant could reduce annual CO; emission in
Dublin by 740,000 tonnes in addition to its other environmental benefits.

The inclusion of district heating/cooling as a service provided by the waste-to-energy
plant will ensure that this is placed higher in the waste management hierarchy as an
‘energy recovery plant’.

District energy customers in Continental Europe and the U.K. appreciate thermal
energy being supplied as a commodity. This saves them both the investment and the
space for their own boiler equipment and its operation and maintenance. District energy
is a fully controllable and reliable service on par with electricity, gas and water supply.

The coincidence in the timing of the proposed waste-to-energy plant at Poolbeg and
the Docklands Area redevelopment, as well as other major developments, provides a
good basis for the development of a district energy system in Dublin.

11
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3. COMMUNITY GAIN — REFURBISHMENT / REDEVELOPMENT OF
PIGEONHOUSE POWERSTATION AND HOTEL

Introduction
Dublin City Council purchased the Pigeonhouse Powerstation and Hotel on a site of

c.2.5 hectares from the ESB in 2005. (See attached Map). The acquisition means that
all of the historic Pigeonhouse precinct, including the Harbour and the Military Fort, is
now in the ownership of the Council, thus providing the opportunity for its regeneration
for purposes that would primarily benefit the local community. The powerstation and
hotel have significant potential for new uses, due to the location at the mouth of the
River Liffey, the character of the existing buildings and harbourside setting, and the
many cultural and historic associations of the precinct.

Prior to consideration of potential projects for the powerstation complex, a number of
surveys and studies have been carried out to assess the suitability of the existing
structures for redevelopment.

Site Description
The Great South Wall and Pigeonhouse Harbour were constructed in the mid-eighteenth

century, and the Pigeonhouse Hotel (1793} was built to provide refreshment for
travellers. The precinct was taken over and fortified after the 1798 rebellion. In 1902 on
the site of the magazine stores of the Pigeonhouse Fort, the Powerstation was
constructed to provide electricity for the rapidly expanding city and remained in
operation until 1971.The sewage outfall tanks for®ublin City were located within the
Harbour ¢.1900. A report by David Slattery\,%Aqg\@‘?litect and Historic Buildings
Consultant, in January 2004, describes assesses the Poolbeg Peninsula and its
structures for the Dublin Waste to En%@ \ﬁroject Baseline Monitoring.

A
Conservation &
The Pigeonhouse Harbour envi&?gsohave a conservation area designation in Dublin
City Development Plan Deve@@%ant Plan Map F, and a number of the buildings in the
precinct are protected structures. The Hotel, Powerstation and Fort are included in the
record of Protected Struc tﬁas. in order to clarify the extent of structures to be
protected, David Slatter¢ has further reported on Buildings and Features on the
Powerstation site which should be afforded Protected Structure status:
» The Pigeon House Hotel constructed ¢.1793
» Remnants of the Pigeon House Fort and Harbour including the West Gate. A
more detailed investigation is required to define the extent of the remnants, and
to fully determine their significance
» The Powerstation building constructed ¢.1902, excluding later extensions
e The setting of the Powerstation and Hotel, including views and vistas to and

from the Hotel and Powerstation

Condition of Structures

The existing powerstation (main redbrick buildings) has a footprint of €.3000sq.m.
Located parallel to the harbour wall, there are two main bays, the tallest being the
boiler house with a range of steel hoppers for coal. The engine room alongside is
flanked on the eastern side by the control room and offices. At the southern end the
octagonal redbrick chimney has been reduced from its original 60metre height.

Barrett Mahony, Consuliing Engineers have carried out a structural survey of the
Powerstation. Their report concludes (in Section 4.0 Assessment / Suitability for Re-

12
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development) that the Powerstation is suitable for retention and possible future
redevelopment.

Pianning Context - Dublin City Development Plan 2005 — 2011

Zoning -Z8

The Powerstation, Hotel and that part of the site lying to the east of the powerstation
are zoned Z8 — to protect the existing architectural, and civic design character, to allow
only for limited expansion consistent with the conservation objective. To allow primarily
residential and compatible office and institutional uses.

* Permissible Uses

Childcare facility, Cultural/recreational building and uses, Education, Embassy, Guest
house, Home-based economic activity, Hostel, Hotel, Medical and related consultants,
Office (maximum 50% of unit and excluding retail branch bank/building society), Open
space, Residential.

» Open for Consideration Uses

Buildings for the health, safety and welfare of the public, Nightclub, Place of public
worship, Pub

Zoning Z9
The Harbour environs and old Pigeonhouse Fort lands are zoned Z9 - To preserve,

provide and improve recreational amenity and open space

» Permissible Uses .

Club house and associated facilities, Municipal goifécg’urse, Open space, Public service
installation which would not be detrimental to the &menity of Z9 zoned lands.

» Open for Consideration Uses 0&*@?\

Car park for recreational purposes, Cara\égﬁ’@boark {Camp site (holiday), Community
facility, Créche, Craft centre/craft shop,Suftural/recreational building and uses, Golf
course and clubhouse, Kiosk, Tea (r}ggig@\*

sF
Southbank/Poolbeg Framew 'Q@DA 13
The regeneration of the histori OEé“ngeonhouse Harbour, Powerstation, Hotel and Fort, is
an important objective of the S%uthbank/Pooibeg Framework and of the Dublin
Docklands Area Masterplag? The complex is recognised as potentially an attractive
destination for visitors. Fi?\’ding appropriate uses for the complex is to be the subject of
further assessment and consultation, and it is intended to promote activities which will
reflect and complement its maritime history.

Special Contributions Scheme

The Poolbeg Framework has identified 44 projects, of which 26 are landscape and
infrastructure projects in the public realm. A Special Contributions Scheme will levy
contributions for the public realm projects from development sites. The amount of
contribution is based on estimates of development capacity on the various sites. It is
also intended that new or expanding utilities will contribute, particularly towards
environmental upgrading within and around their sites.

Access

The existing access is from Pigeonhouse Road, the original causeway to the harbour,
and passes through the remnants of the 19" Century gatehouse to the Fort. This
access is the main route for access to the utilities and is currently visually degraded
and unattractive. The road is to be upgraded as the ‘Poolbeg Procession’ under the
Poolbeg Framework implementation. An alternative potentially more attractive access is

13
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to be created in the bayside / nature park recreational route which would approach the
powerstation from the south.

Potential Development For Community Gain

To date the development potential of the site has not been evaluated, as it was
considered premature until the various surveys and reports were complete. However
the feasibility of redevelopment has been established and a number of possible
projects could be considered in the context of community gain. The harbour has
potential to be developed as a marina, with leisure and amenity uses linked to the
recreational walks, the beaches and nature park on the southern side of the peninsula.

Dublin City Council, in partnership with the local community, will be seeking
proposals from the private sector for the refurbishment/redevelopment, as
appropriate, of the buildings on the site for appropriate uses.

14
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INTRODUCTION

Bublin City Council engaged TNS mrbi to carry out market research surveys in the
Ringsend / Irishtown / Sandymount area to ascertain the views of the community with
the purpose of identifying the projects and facilities that could be supported by a
Community Gain Fund (CGF). The CGF is being established by the City Council in
conjunction with the proposed Waste to Energy (incinerator) Plant on the Poolbeg
Peninsula. The surveys included face-to-face interviews with 1,000 residents and a

postal survey among businesses and special interest groups.

&
As well as identifying projects and facilities to be sup@grted by the CGF, the surveys
also identified the preferred local representanorb@\}l@xe body that would administer the
CGF; attitudes to City CouncH services in t@ @rea attitudes to waste management
facilities; awareness of the proposed W%@fg% Energy project; and issues of concern

to the local community., 59(\\0*“
S°
x@Q
0

&

&

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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RESEARCH METHODOLOGY

Two phases of quantitative research were undertaken:

1. Residential Survey
2. Special Interest Group Survey
2.1. Residential Survey

1,000 interviews were conducted in home with residents aged 15+ years in the

catchment area. The catchment area is outlined below:

&
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1 i J
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Fieldwork was conducted between 12" January — 8" March, 2006.

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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2.1.1. Sampling Procedure

In order to ensure a representative geographical spread of interviews,
the sample was stratified by the following electoral wards:

- Pembroke West A (‘Pembroke West)
- Pembroke East A (‘Ringsend/lrishtown)
Pembroke East B ('Sandymount North’)

- Pembroke East C ('Sandymount South’)

In addition, one third of the South Dock district {Charlottes Quay’) was

included.
&
&
>
. & o

Within each electoral ward the@@mg address for each sampling point
was randomly drawn from tl@@}églster of Electors. 50 sampling points
were used. At each sg@g}mﬂg paint the interviewer worked to a quota
assignment sheet — %ﬁ}o[led on age & marital status within gender
{derived from the 6%@ small area population statistics for the electoral
ward in questlo(}},o From each starting address at each sampling point,
the interviewep followed a random route procedure. Interviewers were
provided with a street map, which highlighted the boundaries of each
sampling point, so as to ensure there was no overlap of sampling points
within each electoral ward. Closed apartments were covered by

intercepting respondents at the main entrance to their home.

Q:\134511-DCC-Community Gain Survey-Report (3)30May2008
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2.2. Special Interest Group Survey

For this phase, a quantitative postal self-completion approach was undertaken.

This methodology entailed TNS mrbi mailing a questionnaire complete with a
cover letter to businesses, schools and special interest groups (e.g. residents’
associations, youth, sports clubs community groups etc.) in the local catchment

area.

In total the questionnaire was mailed to the foilowing Special interest Groups:
¢ 184 local businesses

+ 68 local interest and sports groups @9&

&
)
A total of 43 questionnaires wereQr o8 ed, broken down as follows:
. ;\\00(\@\
¢ 19 local businesses & &
>SS
§ @
e 24 |ocal interestiéﬁg@ﬁs/unspesiﬁed groups
S\
$)
A
&
QO

This total response rate of 17% compares favourably with similar self-
completion studies conducted by TNS mrbi over the years.

Fieldwork was conducted between 12" January - 8" March, 2006,

C\134511-DCC-Community Gain Survey-Report (3130May2006
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3.

FINDINGS

3.1. Residential Survey

3.1.1. Satisfaction With DCC Services

Overall satisfaction with the service received from Dublin City Council is
notably high, with 72% stating they are either very or fairly satisfied in

this regard.

Overall Satisfaction With DCC Service
Base: All Adults Aged 15+: 1,000

Very Don't

dissatisfied know
(1) 6%

6%

Fairly
dissatisfied (2)
5%

Neither satisfied
nor dissatisfied

Fairly satisfied
o (4)
O
O 50%
Mean Score: 3.81

) & mrbi

Very satisfied

In terms of specific services, satisfaction levels are highest for refuse
collection, library services and recycling facilities. Services generating
highest levels of dissatisfaction include litter control (28% dissatisfied),
the development of leisure facilities in the area (27%), the maintenance
of local amenities and leisure areas (24%), and street cleaning (22%).

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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Respondents were also shown a list of potential areas of concern. Not
withstanding the fact that most people will be concerned fo some
degree with each of these areas, the relativities do indicate that volume
of traffic (78% concerned), pollution/air quality (75%), water quality
(67%) and impact of re-development in the area (55%) are highest on
their agenda.

3.1.2. Important Facilities (In General) The Local Area Lacks

On a spontaneous basis, almost three in ten (28%) of all adults
surveyed cited facilities/services for young people as lacking in the
area, with almost half of these specifically calling for more/improved
childrens’ playgrounds. Young people’s facilities were of particular
concern for those in the Ringsend/ir&s&#éwn area. It was also of

concern amongst the lower socio- deqﬂ)graphlo groupings.
O;zii@

\»\Q N
The next most frequergﬁ {@entnoned gaps in service related to transport
at 18% (parking fagfﬁ%% and an easing of traffic congestion); sports and
leisure facilities ago@O% (rising to 18% of all 15-24 year olds}; street
cleamng/mamt{o@qame at 9% (primarily the cleaning of streets and

paths) and e development of parks (7%).

Reactions to a prompted list of services/facilities elicited similar types of
response as were generated at a spontaneous level, with support also
emerging in relation to the provision of better community health services

and services for the elderly.

Q:1134511-DCC-Community Gain Survey-Report (3)30May2006
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3.1.3. Waste Management

In total, 30% of all residents interviewed claimed to support landfill
waste facilities as a means of disposing of waste, with 55% objecting to
it. Support for incineration in general stood at a similar level (27%), with
61% objecting to this means of disposal. 16% of residents support an
incinerator on the Poolbeg Peninsula, with 72% objecting.

Level Of Support For Waste Disposal Initiatives
Base: All Adults Aged 15+: 1,000

Landfill Incinerator
Waste Incineration On Poolbeg
Facilities (In General) Peninsula
% % %

Strongly support (5)

Tend to support (4)

No opinion (3)

Tend to object to (2)

Strongly object %Q%\
O

Don't know (5) (4)

E‘ Mean Score  2.46 2.26 1.87
) > mrbi e .

Regarding the Dublin Waste to Energy Project, while 5% have never
heard of it, 30% have at least a fair level of knowledge about it with a
further 44% knowing just a little about it.

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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3.1.4. Concerns Regarding Incinerator

At a spontaneous level, air/toxic emission pollution emerged as the
greatest concern in relation to the incinerator, with 46% of all adults
citing this without any prompting. Note also the fact that 35% of those
who support the incinerator are still concerned in relation to pollution.
Other concerns mentioned most often include general health concerns
(36%) and increased traffic (25%). Negative changes to the Area (12%)
included the proximity of the incinerator to residential and heritage
areas, turning residential into industrial areas, the appearance of the
area and reduced property values.

Spontaneous Concerns Regarding The
Proposed Incinerator

Base: All Adults Aged 15+: 1,000 &
Summary é\\)

Any mention of...

N
...Pollution 46%
...Health

...Transport/| nfrastrucl%& 27%

K
...Negative Changes 1%@(\?\@3\ - 12%
&
...Se{(%&'ﬁorks -10%
A\
$ 0O
O i
Qoo®,,lnc|neralur -9%
...Public\%nsullation Process I 2%

O{\é\ ...Recycling I1°/,,
o ...Other *

...No facilities - 5% *= loss than 0.5%

i ...Don't know 9
Emftn - s

Prompted with a list of five potential areas of concern, air quality,
effective monitoring of incinerator operation/emissions and health (in
general) were all of importance to 85%+ of residents. The other areas
in order of importance were traffic and ecology (e.g. marine life, flora
and fauna).

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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3.1.5. Community Gain Fund Suggestions

When asked how they, the residents, felt the Community Gain Fund
should be spent the most commonly mentioned areas were young
people’s facilities (26%); sports facilities (11%); parks (11%); transport
(11%); community centres (9%); street cleaning/maintenance (7%);
services for the elderly (6%); arts/entertainment facilities (5%).

Spontaneous Suggestions For Community Gain Fund
Base: All Adults Aged 15+: 1,000

Summary
Any mention of ...

....Don't want an incinerator |GGG 14%
..Don't know “ 13%

. Need nothing | 1%
...Young F‘eople Facilities
...Sport Facilities
...Parks
...Transpo
.Community (Ge
...Street Cleanlngn'Mam@h@}_ 7%
S S derly. | 6%
....:)r%éﬁs@nment B s
...Tackling Pollution/Enviraf ‘@I Problems | 5%
(<0\ ste Disposal [l 2%
Refur@é% Council Housing [l 2%
0 ..Retail |1l 2%
é\ .Police (better polu:lng) I 2%
C)O .-Other [ 3%

26%

1%
1%
9%

& mrbi

It is likely that Dublin City Council and nominees of the incinerator
operator will be on the Community Gain Fund Administration Body. A
large maijority (79%) believe people from the local community should
also be on the Administration Body. Other groups mentioned are local
business people (39%) and elected councillors (35%)

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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3.2. Special Interest Groups

3.2.1. Satisfaction With DCC Services

51% of Special Interest Groups are satisfied with DCC services

Overall Satisfaction With DCC Services
Base: All Special Interest Groups: 43

Very satisfied
(5)
7%

Don't know
7%

Very
dissatisfied (1)
19%

Fairly satisfied

(4)

Fairly 44%

dissatisfied (2) 3
12% -
NE
Neither satisfiﬁes\
nor dissatig@@

B wen sor
J {/\é Mean Score: 3.10

2O
g R\
(§)
e &
- L&

In terms o&&ervices, DCC is mainly held in high regard for: refuse
collection, street lighting, library services and recycling facilities. The
strongest levels of dissatisfaction occur for: litter control, street cleaning

and developing leisure facilities in the area.

Special Interest Groups were shown a list of potential areas of concern.
Again, not withstanding the fact that most people will be concerned to
some degree with each of these areas, the relativities do indicate that
water quality in the bay and impact of re-development in the area were
of primary concern. Relatively, pollution/air quality and volume of traffic
in the area generate similar levels of concern compared to levels of litter
and anti-social behaviour.

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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3.2.2. Important Facilities (In General) The Local Area Lacks

The top 4 facilities/services spontaneously mentioned as lacking by
special interest groups were: street cleaning/maintenance, transport,
young peoples facilities and parks.

Important Facilities, Services, Etc., Local Area

Currently Lacking (Spontaneous)
Base: All Special Interest Groups: 43

Any mention of...

... Street cleaning/maintenance — 28%
... Transport _ 28%
...Young peoples facilities — 28%

.parks | 2>

-..sports | 16+ &

...Arts/entertainment - 9% é\\)
...Elderly -9% Aé'{\
...Retail -835\0\‘5\

...Community (general) —’SZ‘

...Waste disposal &*ﬁ
...Tackling pollution/environment problemsg %
o
. &déro 12%

. &
; O
& mrbi dé\\

When prompted with a list the top 3 areas of focus were on; improving
landscaping in the area, more sports facilities for young
people/teenagers and better community services for the elderly people.
Note, landscaping was only 5th choice for local residents.

Q:\134511-DCC-Community Gain Survey-Report (3)30May2006
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3.2.3. Waste Management Initiatives

Just 2% of Special Interest Groups have never heard of the “Dublin
Waste to Energy” project, with 44% having at least a fair amount of
knowledge about it, and a further 37% knowing just a little about it.

Support is low for the proposed incinerator on Poolbeg, and for the
concept of incineration in general. In addition, support for landfill waste

facilities is also low.

Level Of Support For Waste Disposal Initiatives
Base: All Special Interest Groups: 4@3
L

Landfill \‘ﬁ\é\ Incinerator
Waste Inci 9ation On Poolbeg
Facilities neral) Peninsula
o, o, of,

Strongly support (5)

Tend to support (4)

No opinion (3) ¢
&
&

S
Tend to ob;'ge\ to (2)

Strongly object to (1)

I Mean Score 2.60 2.40 2.00
= Mrbi ; : .
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3.2.4. Concerns Regarding Incineration

The key concerns for special interest groups are slightly different to
residents in the area. The focus of the special interest groups is
primarily on pollution and transport/infrastructure. They are also more
likely to mention; sewerage works and negative changes to the area in
general e.g. reduced quality of life, appearance of the area and the
development of the area from residential to industrial.

Spontaneous Concerns Regarding The Proposed

Incinerator
Base: All Special Interest Groups: 43

Any mention of ....

&.

...Pollution 56%

... Transport/infrastructure 47%
... Sewerage works
... Negative Changes to Area 19%

.. Health 16%

lnmr&@to&‘ 7%

. Re Sl’ng - 7%

... Public Consulla@\l’rooess I 2%
C}O

No Facilities l 2%
6 & e
86

Don't know - 14%
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3.2.5. Community Gain Fund Suggestions

Special interest groups were more likely to spontaneously cite that they

did not want an incinerator (1 in 4).

The top spontaneous suggestions for a fund included; sports facilities,

young people’s facilities and transport.

Any mention of...

Don't want an incinerator

...Sports Facilities
...Young People's Facilities

...Transport

...ps@O
...Street CIeaningIMa}}\g@S& - 9%
SEoe o
...Cog \\r@ general) - 0%
géﬁﬁntedainment -5%

14%

§ ... Waste Disposal
S Pose s
...Tackli{@:IIutionIEnvironmentaI
P Problems -5%
_.ower | 12>

...Don't know - 9%

N e mrbi
i

Spontaneous Suggestions For Community Gain Fund
Base: All Special Interest Groups: 43

16%

Prompted suggestions from the list included; more sport facilities for
teenagers/young people, more playgrounds, better community services

for the elderly, better community health facilities and

landscaping in the area.

improved

Finally, special interest groups are more likely to want local business

people on the Fund administrative body.
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