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1.0 QUALIFICATIONS AND EXPERIENCE
Fergal J Callaghan will say:

1.11 hold a 2.1 honours degree of Bachelor of Science in Chemistry (1891) from the
University of Limerick, where | majored in Environmental Chemistry and a Ph.D.
in Chemiical Engineering from the University of Biffiinghém (1998), where |
specialised in the Chemistry and Degradation of waste materials. | em a
Member of the UK Dioxin Network, aMemberofmeRoyalSocietyofchenﬂstry
(MRSC) an associate member of the Institute of Chemical Engineers
(AMIChemE), a graduate member of the Chartered Institute of Water and
Environmental Management,amnberof the IChemE Envimnmantaleted:on
Subject Group (EPSG), amemberofmeIChemELossPreventtonandSafety
GtwpandaMemberofmelnstlmteofEnvimmnentalMamgementand
Assessment (IEMA) and have been appoinwd to the Irish Committee of this
Organisation. ltlsamqulmnentofmembtmlpoﬂheseorganisaﬁonsmatlam
acﬁvehﬂseﬁeﬂofprofessbnaldnemisﬁvquenﬂmnmentalassesmmand
satsfymeﬁreqmrernemswimwgammq@lofqualiﬁcaﬁonsandexpeﬁeme

. ~\
! and environmental assessment for 17
mental Consultant. | have considerable

1.2 1 have been active in the field of
years, the last 11 as an

N

emenenoewnmmcttm analysisandbehaviourofdmnlealshﬂm

\..

emilmment.andhaveéj phitored .and modelled the behaviour of many man
madediemiealson sh field and brown field sites. | have conducted. soil
-mmm&slnbommanmunmemimmmlmm
mu&mmaﬁmwswmmm and have modeliled PCDD/F
PCDD/F uptake and movement in the environment, in the UK and
irefand. | wosked for many years in the UK where | designed and implemented
aminant monitoring programmes for the UK (Environment Agency) EA
and private companies, and constructed mathematical models of contaminated
sites to determine impacts on soll, water and human beings, through muftiple
Government Agencies developing brown field sites, in the UK and put together
" models and contaminant assessment strategies for PCDD/F, PAH, heavy metals
‘and other contaminants, which have been accepted by the UK EA, es part of
planning and licensing submissions. | have prepared soll quafity assessments
and modelled contaminant behaviour on development sites in lreland and
successfully presented these assessments to An Bord Pleanaia and the EPA.

1.3 1 am currently Director with responsibifity for Soil Quality with AWN Consulting.

. ww@hm,mwémmﬁawmm
e Carranstown Waste-to-Energy Plant An Bord Pleanata Oral Hearing (2007)
. wwmbmmwmmawmm '

mmrowmwmmm : Page 3of 24
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Carranstown Waste-to-Energy Plant Waste Licence & Oral Hearing (2005)
MBM Waste-to-Energy Plant EIS (2003) '

AT ey WA Ty VT

Liquid Waste incinerator EiS, Cork (2003) R
Courtiough Waste-to-Energy Plant €IS (2002)

Dublin Port Tunnel (2006)
Metro North (2007)
Dublin North Fringe Project (2006)
- Wyeth Expansion (2004)
Dublin $25 (2004/2005)
 Alza Pharmaceuticals EIS (2001)
Analog Devices IPC Licence Review (2001).
Clifden Alrstrip EIS & Oral Hearing (2000)) :
Heuston & Technology Park EIS a:éaral Hearing (2002)
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EXECUTIVE. SUIIIMRY OF EVIDENCE _ '

| have provided a detailed desaipﬁon of my evidence in the fouowlng Sections
- (numbered Sections 2.0 - 5.0), however, |-would like to present my brief and findings

in a form which summarises the key points from the following 17 pages of evidence,

and would ask, if the Inspector considers it appropriate that the remalnlng 17 pages

be zaken as read.

My brief for this project was to take the PCDD/F deposition data determined by my
colleague ‘Dr Porter and  use this data to predict the potential increase in soil PCOD/F
and subsequent exposure to PCDD/F associated with the proposed
WTE facllity, for two theoretical individuals, the Maximum At Risk individual (MARI),
who spends all their time at the point of maximum deposition and obtains all their
vegetables from this point, and the Typical At Risk individual (TARI), which is more
représentative of a typical receptor, in that all of their food Is grown or faised outside

the CIty of Dublin.
The results of the modelling work I undettook are ngwn in the Table E-1and Figure E-
1. ~0
Table E-1. PCOD/F Uptake Summary \fqréeomparison with EC Tolerable Weekly
Intake (TWI) Value g ,
assline | P DOF conmiuum«
iintake | - Baseline as %
. [T ECTITIN RO lnm N
. w"' o ‘. 0 ’ g V,i, ‘. _%
MARI 11. 1¢ 123 5.1
JARI | 30196 (.S 3.0218 027
F«gwes.tcbm%qfﬁnmmecmmm Total with WTE

14

124 :
B WTE Facility |
D Baseline

-
-]
N

®

-

[ 3

L

' mmrmmmmmm

Dublin Waste To Energy Proof of Evidence (PCOD/F BassiineBintaks) Page Sof 4
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The PCDD/F modelling study concluded that the predicted PCDD/F exposure for three
scenarios were all less than the EC Tolerable Weekly Intake (TWI) of 14 pg/kg/wk.
The three scenarios are Baseline, the WTE Facility itself and the sum of the two. .very
low and-is well wmﬁnwrrentlirnitvalues

ThepredimdPCDDIFexposureforead\scenaﬁolsbasedonamumplepamway
analysis that included conservative assumptions for both the receptor and the source .

Table E-2 identifies the major pathways for MARI and TARI with Table E-3 identifying
the conservauveaspeets of-the source and how it was modelled.

Table E-2. Major Pathways and Parameters

Pathay(s) TSame
) ' "lngeshon ‘of soll, "dust, water, meat, milk, | Same
Dcrmal comactwith soil water Same
e - 16 hours/Day. 7 da iﬁi “Same
SOWeekstear B Same
Syearsasagiﬂpz?" B - |'Same
, ‘Same
Location Same
individual All food s from
| off-site.
Parameter TIARI
Flue Gas Rate Same.
| ng-TEQ/m3 at 11 % O,
_ mv B '“M_ Area
RIS Model Version | R T
32 '

Together Table E-2 and E-3 describe a very consefvative situation that is not likely to exist
hamdmmsammmmmmmmm
TARI are considered to be high for the Baseline, the WTE facility only and the sum of the .
mnswum«nmmwamsmmmyfa

Mmtomwdm‘mim)

. PageGof24
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the Baseline condition however this pathway Is considered to-be very uniikely in practice
because the location for the MARI is Sean Moore Park, a reclaimed landfill that is not
avallable for residential- occupation or farming and the closest land area to the area of
maxﬁnumaeposmn(ﬂ\eareadmaﬁmumdaposimmaauanybemgmrmemawm
souﬂaeastofmeWTEfacmty)

Estimated vvalqes-»for ?TARI=—are ‘more reasonable however they are -also considered to be
very conservative for several :reasons. including the: occupancy .period; the-fact that the

- maximum deposition occurs to: the south east of the WTE :site and: not over Sean Moore
Park the model default values and the fact that while the WTE contributes a small
contribution relative to background, actual operations will be less than the maximum flue
gas emission rate and maximum licensed emission rate for PCDD/F. :

Dublin Waste To Energy Proof of Evidence (PCDDIF Baselinelintske) ~ ~ PageTof24
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2.0 INTRODUCTION -

2.1 AWN Consulting Limited was commissioned to conduct a detalled appraisal of the
- potential impact on PCDD/F intake associated with the Dublin Waste to Energy
Facility. PCDD/F will be used as the term to describe dioxins and furans, the 17 dioxin
"and furan congeners which -are considered to be of toxicological significance are
commonly referred to as dioxins, although these 17 congeners comprise 7 dioxin
congeners and 10 furan congeners. Dioxins anid furans are chemically very similar
compounds, with furans having one less oxygen atom than dioxins, in their chemical
‘structure. '

2.2 Soll PCDDIF duallly data was assessed by means of a review of baseline data.

2.3 Available published guidance documents which are relevant to assessing the PCDD/F
' mmke lmpacls froma WTE faciiity were wnsulled
' &
24 The impact of the proposed Bublin Waste To\awergy Facility on PCDDIF intake was
- assessed. The assessment was carried, 0 Using Dutch, UK and USEPA modelling
methodology which has previousl accepted as a suitable approach for -
assessing the impacts of WTE pla@ . Irish EPA .

. Q
25 The impact of PCDDIF e@?g{éhs was eompamd wllh relevant standards and
guidance and PCDD/F lmg%\\ﬁom other sources. -
\ \0) -
<<O *& .
‘\QO
9

&

. QO{\

Dublin Waste Yo Energy Proof of Evidence (PCDD/F Baseline&intake) , Page 8 of 24
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3.0 Assessmsm A#PRoaca

3.1 The approach adopmdformePCDDIFk‘takeassessmentﬁrsuyhmlwdadetaﬂed
consideration of the available published g rectives
relevant to assessing the PCDD/F intake lmpadsfmm an ineineratim !’admy The key
dmmentswnsu&edtnﬂwasssssmentwe v

» Council mimcﬁve GIEC (The lncineratlon Directive)

: .‘_ Human Heaﬂh And Eoulogical Risk Assassment Support To The Develop:
. Technical Standards For-Emissions -From. Combustion Units. Burning
: ‘Waste. EPA Contract No. 68 - WG 0053 US EPA; Washington, July 1999U8£PA

e USEPA (1998) Human Health Risk Assessment Protowl Chapter 3: Air
Dispersion and Deposition Modelllng P

s RISC HUMAN (May 2005) Van Hall-Institut, Leeuwarder/Groningen, for the Dutch -
National Institute of Public Health and Environmental Protection (RIVM), on behaif
of the Dutch Ministry for Spatial’ Planning Housing ‘and the Envimnmem May
2005(Technical Guide) \\?5& ‘ ‘

o Risk Assessment of Dioxin Rdwwg% Munleipal Waste Incineration
Processes, HMIPICPRZI41/1I181 o :

«Opinionof the Scientific Comn ‘_‘”’"‘f? the Risk Assessment of Dioxins and Dioxin-
like PCBs in Food 22/11/2000 éédopted 30" May 2001 (scwcs’enmmexw_

20Final) - §§Q®‘. '
3.2 The modelling appmaeQ;j& per UK Duteh and USEPA guidance was as follows:
| &

33 Develop a (Conoeptual Site Model) CSM to assess the potential diatary intake of
PCDD/F * for the theoretical USEPA Maximum at Risk Individual (MARI) known as
the HMEI in-the UK- and:the: Twical At Risk Individual (TARI); -

34 The CSMwas developed as follows using UK Dutch US EPA Guidance :
ns ofPCBDIFaretransferredto a human receptor by the

Dubiin Waste To Energy Proof of Evidence (PCODIF Baselineliintaks) " Page 9 of 24
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35

36

37

apatﬁomthefrawonswhldtare :

e Ingestion of drinking water -

e 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 medel thls eomponent of PCDD/F intake) _

B Ingesﬁon of milk and dairy products (this pathway was eliminated as the area

- ‘of land in ‘question is not agricultural and. PEDD/F exposure from known
levels in Irish produce was used to model this component of PCDD/F intake)

e Ingestion of vegetables
- e Ingestion of surface.water.
. lmeﬂonof sus‘-be'ﬁd'ed;m'att'er in water o
N

. Demwlcontaetwim surface water O@é’

TheCSMaemmesallPCDDlFisde ;onthegroundandisavallabteforuptake
&é@e\eﬂ through volatilisation, surface water run

elements are ealaulated for each of the 17

V

@

,\cg Q- v
PCDDIFdepodlimdagg\ coneentratlondata(wetanddryphase partlwlateand
vapour phase) was byDrEdwardPoﬂerofAWNConsutﬁngud predicted

ambient air PCDDI&I;(\éneenu'ations were also determined.

“The CSM aaw%esme remainder of the PCDD/F deposited is available for uptake
tl'lwghﬂlepaﬂmayslistedabove Thegroupof 17 PCDDIFcongenetsvarywidelyin

eristics -and ‘behave qm diﬂ'elellu! with

'respeetmtheﬁadimMabmfbstosoﬂ dissolves in water or is present in the

vapour phase. It is therefore not valid to model the PCDD/F concentrations as a total
TEQasZ,SJ.BPGDDIFvaIueortoonlymodetmed\emiealdmadetma'
PCDOVF intake as 2,3,7,8 PCDD/F and each congener must therefore be modelled

" A conservafive approach has been adopted in the current assessment. This will lead

to estimated PCOD/F intake values which are likely to be over-estimates of the levels

' Mﬂaisemdermmalweraﬁms the approach is as follows:

. Tlemmamepoﬁnm&tehighest&pesﬂnmate foremlsslms

- ‘lhelMRllsvaidual.M\ospmds 16houtsperday T&ysperweek.
mmwmmmmwmuwm

mmto&-gﬁaamtmwm), . . Paget0af2¢
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. The MARI spends 6 years es a child and 60 years as an aduit fiving on the
site;

] TheMAleyeatsvegetablesgmwnonmisson(mﬂkandmeatare
obtained off site as the environment in question is an urban environment and
cattle raising is not practised in this area)

o The TARI lives at the point where the highest deposition rate, for emissions
frommepmposedWTEfadluyom

o The TARIs an individisal, who spends 16 hours per day, 7 days per week, 50
weeks peryearautslde inthe: areawherremedepodﬁm OCCUrS;

s The TARI spends 6 years asaehlld and 60 years as an adult ﬁvlhgonthe

~ o The TARI does not eat any food produced in the area in which they live.

o The WTE facliity operates at maximum permitted PCDD/F comemraums and
maximum permltted flow rates. 24 hours @r day, 365 days per year

. Thedwsensneforwherememmg@%mtadisms@nmmpam which
- is:not a residential-area, and isa former landfill site which has been capped
wlth soil and‘ urban»ﬁll s al, and memfom _background PCD@IF

a8 Inswhic urban galrdens are loeawd is a considerable
rosh $he site of maximum deposition and therefore, the
' nwd ‘by:the'MARI ‘o the TARI will in:reality be much
> ‘used. in this ‘modelling- scenario, as. deposition rate
‘with distance:from:the emission point’ -

- Dublin Wastes To Energy Proof of Evidence (PCOD/F Baselinellintake) . Page 110f 24
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40 BASELINE Asséssusm

4.1

Information  existing (baseline) soll PCDD/F concentrations in the vicinity of the

propesed WTE fadliity was obtained from a. monttoring survey conducted in the region
of the site of the pmposed facillty.

4.2

AWN Consulting Ltd previously carried oit a programme of background soil sampling

and monitoring (ref FCMMD@BSRM) Between 100 and 150 samples were taken at
each samplmg point and. combined to form one. sample. which was then analysed.
The results of this survey and the location of the manftoﬂng points are summarised in

Tables 4.1 - 4.3.:
~ AWN
Sampling | Sampling Point Position | Sampling Date
_Point__| Location
A SeaanPark 53° 20.1 6™ November 2003
— __006° 12.623' W .
B :;‘:ﬂ"f”““‘“'“ | $83%20:961"N | 6™ November 2003
) A 9‘% 11 757 ‘W
c 5320520 N | 3" November 2003
R oos"wzsa' | '
b Y“Novemberzoos
E 53°21.476'N | 29" October 2003
006° 11.6058' W
Bull Island Nature a0 Noaem o
F », 53°21.962'N | 31* October 2003
| Reserve _006°09.223' W |
Table 4.1 LaeahmafAWNmeﬂm
p’a;geizofzd- .

Dublin Waste To Energy Proof of Evidence (PCDD/F Basslinebintake)
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43

4.4

4.5

Sampiing Point | Sampling Peint Location

A SW of 5o, poak area from diapersion model
B [ Adjacent and to the South f site, predicted peak area
- from dispersion model .
C West of site, dosestresldentﬁaloomnﬂy
[5) "SW of site, rasidanﬁaleommnmy(downwhdafNE
_ {winds)
E TNorth of site, mldenhaleomumty
F NE of site (downwind of SW winds)

Tabie 4.2 Retionale for choosing AWN sampling locations

~Site Location_ PCODIF (ngikg)
~ SeanMooroPak | S 10
Irishtown Neture Park | O 57

_Ringsend Park AP 92

CbmﬂPmM 38

—r

T Bunlslandtgg\g@%m ~ 054

,"'ﬂlmJ QO] O W > é

1 mrorccmsneeam%gﬁémbm)(zsn ~ tetrachioro dibenzo-p-iorin)

as?
) ) N . !
The highest PCDD/F vaiue recorded (NATO CCMS TEQ OF 23 nglkg)was for the sample

. from the road side location at Sandymount, Sample D from the scil monitoring report.

However, this is a road side location and is subject to localised PCDD/F emission sources
such as traffic fumes and hence would not be a realistic background soil concentration for the
MARI

ThenexthlghestPIFvalue,weordedforSeanMoorePaﬁ(.Whid\wasalsoatmwm
of maximum ground level concentration as predicted using the US EPA approved AERMOD
modelling software package (and as presented elsewhere in this EIS). This source is not
dosewdgnmmmmcemissbnsammlsmtﬁkdywbeﬂgnmeanﬁyaﬁwedby
thePCDDIFmponeMofsumemisslons uniike the Sandymount sample.

ltwasumefmdeddedmatmwlwmnmﬁonformmckgmundmmmewmw
the MARI and the TARI would consist of a soil PCDD/F contribution of 8.5 nglkg WHO TEQ
(for consistency, the soil concentration value has been converted to WHO TEQ, as the EU
intake limit values are given in WHO TEQ). The ambient air concentrations used were those
measured by AWN (and presented elsewhere in the EIS Document) in Winter 2004 which are

Dublin Waste To - Energy Proof of Evidence (PCODIF m) . Page 13 0f24
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considerably higher than those measured in Summer 2003 and hence it was felt that the use
of these figures was suitably conservative _ it

e\‘\&
&
. . \\
'o‘@\{é\
NS
O
\>\ O . »
&K
. 0 é
S
F
SN
Qé A{\Q
g
S
; (\@\\
g
Dublin Waste To Energy Proot of Evidence (PCDOIF Baselinebintakis) : Page 14 of 24
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5.0 MODELLING ASSESSMENT
5.1 Baseline Modelling

5.1.1 The RISC Human Mode! Version 3.2 (May 2005) package was chosen to model intake
of PCDD/F. The model'was developed by the Dutch National Inistitute 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 miode! the Dutch Soil
standards for protection of tiuman health. The model consists of seties of equations
whidmalbweadlofﬂ\epamwayslistedMSecﬁmsombemodenademaﬁcally

5.1.2 Baseline modelling forthe MARI and TARI was conductad uslng the baseline soil
emwethimsdescrlhedinSecﬁontso ,

513 The model predicted a baseline PCDD/F intake for the MARI of 1.4 pg/kg body
weight/day (9.8 pg/kg body weight/week) using the WHO TEF values and a baseline
intake for the TARI of 0.0849 pglkg body weight/day (0.594 pg/kg body weightiweek)
using the WHO TEF vaiues . Both values,afe much less. than the EC TWI
(Tolerable Weekly Intake) of 14 pg WHO-TEQkg body weight/wk (from Update to
*Opinion of the Scientific. Committee g\ Assessment of Dioxins and Dioxin-
like PCBs in Food 22/ 1/2000' adgfited 30th May 2001 (SCFICSICNTMDIOXIN/ 20
individu m"l’ables51ands.2. '

 Dublin Waste To Energy Proof of Evidence (PCDO/F Baselinelintsks) = . Poge150f20
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514

" [23,7,8-TCDD . : 2.65E-0:

123789HxCDD ___1.69E-0;

N

3
123.786PeCOD__ |  528E03 _
123478HCDD__~ | 143E:03__
1,2,3,6,7,8-HxCDD____ - 147E-03 _

]
1,2,3 ,4678-Hpcoo B . . 3.48E-03
]

.lI

ZOF Congeners v
7,8-TCDF , 3.10E-03
1,2,3,7,8-PeCDF._ . 1. 1.4BE-03
3,4,7,8-PeCDF _ . 4.53E-02
1,2 3.4,7,8-HxCDF , §.52E-03
1,2.3,6,7,8-HxCDF ; J.  389E03
1,2,3,7,8,8-HXCDF ) 4.02E-03
D 3.4.,6,7,8-HxCDF T 2.09E03
1;3,467%}CbF S— o NI

ﬁ

Note: thnsexposureis forbomm andanadult.frmexposummtnhaledandhgmd

sod particles, ind is only 4% 5 15 EU - TWI. This rodellad valué aléo assumes that the
Wwwﬁ@\%swamswmmmmwm
Mueasﬂ\ennstﬁkdynﬁosmmembenvisagsmigﬁhe&hmnperday 7 days per
weekeommgmmtmz%ommmm

o

However, in order to determine PCDD/F total contribution for the MARI and TARI, it
smbeePCDDlFexposureﬁomvegembles meat and dairy products,
based on dairy products sourced in the Dublin area and in tie EU and meat sourced
in Irefand and the EU and Food Safety Promotion Board food consumption data.
The calcutation procedure and calculated values are shown in Tables 5.3 and 5.4

Meat | 0.157 | 0.067 ] 0.010 X

sjeisd] 51 |

PCDDF
10.458 |
5.232 0.09

W | 0238 | 0022 | 0005 | 5232

Table 5.3 Cakulated PCOD/F from off-site Meat and Mik intake for MARI

Dublin Waste To Energy Proof of Evidence (PCOIVF Bassiinelintaks) Page 16 0124 -
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»TARI'

" PCD D’F

| gy |

Meat

0.187

0.010__

il

10,458 _

. 017.. )

Milk

__0.238

0.005

_-Ven

0:012

0.001

1416

Veg |

0225

0017

0004 [

.3.825 |

B §§l§

Sum

0,35

Teble 5.4 Calculdted PCODIF from ofi:site Meat, Milk and Végetabis Intike for TARI

&

5.1.5 The predleted MARI and TARI baselines, for(gﬁ@ modelied site fiel’ated PCDD/F dose

from exposure to PCOD/F in the area{\\dnqﬁor the PCDDIF dose from food sources
are shown in Table 5. 5

A= Food sourced outside srea pg/kg bwiday
B= - PCDOIF intake fromarea pg/kg bviday
C= % PCDDIF from outside area
D= % PCDD/F contribution from area

‘Dublin Waste To Energy mammmmmo)

- Pege 1T of 24
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5.1.6 ltisoflnteresttonotethatmstmng)ywnsewabvemmdeﬂingasswnpﬂonsusedto
generate the MAR! intake figures lead to a relatively high baseline dose for the
MARI, wheneompamdvdththemmeteaﬁsﬂcTARl where the baseline dose from
meareaissho\mtobequneiow ’

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

52 Ila)dmum Depostition Rate of PCDD/F from WTE Emissions and Calculation of
Predicted Soil and Air Concentrations
. &
oposed WTE facilt ‘7 re modelied by AWN Consulting.
Emrss:ons were assessed assuming ﬂ’@ ' ﬁstlcany worst case scenario that the
mwn emission limits of EU Directive
2000/76/EC Modelling wes car Gut using AERMOD with meteorological data-
from Dublin Airport for the peﬂ@j\@@% 2005 end using on-site data for the Years
20048ndYeats 2005. The: ’ g the
afion) was the Ge-Eit
S ® | - -
522 The deposition flux qﬁ determined: by the air dispersion modelling exercise was
used to predict th soll concentration over the exposure duration period, by
. -applying the | used by the US EPA for Assessment of Hazardous Waste
Facilities. The model enables increases in soll concentrations due to aerial
,deposchonofPCDDlFtobeealwlawd werasettnmpedodandmdudesfor
naunalpromsossuehasvolaﬂusaﬁonandmmm removal by surface water run-
. -off, which reduce PCDD/F concentrations in soil.

53 Modelling of Impact of WTE Emissions on PCOD/F intake

5.3.1 The modelled PCDD/F WHO TEQ intake value for the impact of WTE Emissions on
PCDO/F intake for the MARI and the TARI (using the predicted soil and ambient air
concentrations), in pg/kg body weight/day, are presenmd in Tables 5.6 and 5.7.

MMTOMMJ'M.(PGDM’W) | : o que-isdzd

EPA Export 26-07-2013:01:15:23



e ]

TEQ | TEQ

“WHO
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0.1 | :!.ME-! 1
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0.4 . 1275-10
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| 7.33E-10 |

[ 7.39E-11

1.33E-02
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0.01_| 7.54€-1
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_7.54E-02

0.0001 | 1.00E-11_
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1 1.08E07_]
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1.75€-10

05 | 8.75E-1
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| .367E-10_|..

0.1 | 367E-11]

3. 675*02

T 201E-10 |

0.1_| 201E-11_

2.01E02 |

,g,s,na,&nxcmi ~1.01E-10

0.1 | 1.01E:11

1.01E-02

2 3,4,6,7,6-HxCDF | 9.98E-11

0:1 ) 99&5@

9.98E-08

12346786 |
HpCDF “1.64E-09

: &
01 | 1.69E-11
4.1

1234"7.89-
| HPCDF_

>
2.00E-13

-2.00E-04 |
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Tabie 5.6 Modelled W
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I WHO | WHO
JpcooF| vea | TEQ@ | YeQ

2:37,8-7CDD 42 | 1. |268E42 | 268E:03

12378PeCOD | 12 | 1 |671EA2 [STE0H

ﬁbim‘ , ,mﬂgld __WHO mg_n_:m | _pgikgrd |

123478HCOD | 11 01 | 145E:12 | 1.466:03

123678400 | 11| 04 | 163E:12 | 1.63E-03

123780Mxc0D | 11 | 01 |176E-12 | 1.76Ei03

1234878HpCOD | 10 | 001 | 348E-12 | 3.48E:03

locoo | “0s | 00001 |282E-13.| 262E-08

PCOFCongeners | | | 0.00E+00

23787cDF | 11| 01 |312642|342603
e i
12378PecOF | 11| 005 | 1d8F12| 119863

1,2.3.4,7:8- F

_|'5:60E:12 | 5.60E-03

23478PeCDF | 11| 05 % 457611 45T€02 | -

4.06E-12 | 4.06E-03

2.17E-12 | 2.17€-03

A -l .
w 10| 001 |3.24E-12 | 324E-03
@) 1.86E- —

1,2,34,7,8.8-HpCOF 11 0.01__| 1.86E-13 | 1.86E-04 |

OCDF | 10| 00001 |3.45E-14 | 3.45E-05

8.61E-11 | 0.08607

Tabie 57 Modelled WTE + baseline PCODJF infake for TARI

m_ﬁto Enesgy Proof of Evidence (PCOD/F Baselinebintake)
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6.3.2 The increase in PCDD/F dose éssodatedwﬂh the WTE facllity, for both the MARI
and TARI, is shown in Table 5.8. The baseline PCDD/F dose, from food sourced
outside area of the WTE facllity and within area, is shown in Table 5.9 to aflow for
comparison with the predicted PCDDIF dose when the WTE faciiity is operational,

'Ml!dtlsshownin‘rablesw v

5.3;3,IteanbeseenthatmeincreaselnPCDDIFdose forbommeMARlandTARl i3

very low, and both MARI and TARI PCDDIF: iritake Is still ‘well below the
recommended value of 14 pglkg bwiweek.

- jimﬂLzﬂW'JMW¢1;c;fwMM
MARI | 14066 | 00938 1.5004 667 | -10.5028 |
[ TARI | 00849 ]10.00117.| 008607 | 1.38 | 0.60249:
Tabie 5.8 increase in mwmwmmmewwmmmm

5

83 “glals
88*&

3

|

1M|rnx§bwm 80| 0.
Teble 5.10 PCDDIFdoseMmWTEpIarﬂopetahonal

= Food sourced outside area pg/kg bw/day
B= PCDD/F intake from area pg/kg bwiday
C= % PCDDJF from food from outside area pg/kg bw/day
D= % PCDDIF contribution from area pg/kg bw/day
E= Combined Dose pg/kg bw/day :
F= Combined Dose pg/kg bwiday
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5.4 Modelling of Accident Scenario at WTE facllity

5.4.1 It was also considered prudent to model the impact of a credible accident scenario,
on PCDD/F intake, thls was accomplished as follows. It was assumed that the facility
operated at 10 ng/m® P I-TEQ for 48 hours and the impact of this event was

~ assessed, in terms of PCEBIF intake, in pg/kg.bw/day. The results of this-modelling
assessmentareshowninTabiess 1 ands 12.

o WHO'J!WH!O—-
‘ PCODF | TEQ | TEQ TEQ _
2,3,7,6TCOD _ 1.6BE-10 | 1 | 1.68E-10 | 1,68E-01
: B.69E- | 8.59E-10 | B8.69E-01

] 3:80E-11

_3.60E:02

1 1.20E-10

| 1.20E:01

7.48E-02

T 7.48E-11

7.64E-02_

' 1.08E-02

0.00E+00

12 | 4.91E-03

7E10_| 11 665602 |
1.02E-41 | 1.

SRS VR D B

| Hp _| 66400 | 001 | 1:68E-11 ] 1.64E-02
1,2.34739- 5 | |
HpCDF _ & 200611 | 001 |200E13] 2
OCDF ~5 | 1.81E:08 | 0,001 | 1.81E-12 | 1.

"1.65E-00 | 1.65008

Table 5.11 Modelied WTE Accident + baseline PCDD, intake for MARI -

Dulilin Waste To Energy Proof of Evidence (PCDD/F BaselineSintake)
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PCDD Congeners _mg/kgid WHO | mg/kg/d | mm yd
: Ll AR +-BRHO
. ___.PCDDIF TEQ | WHOTEQ | TEQ
23787COD. .| 272612 | 1 | 272E-12 | 2.72E-03
[1,23768PeCDD . |  583E-12. | 1 | 503E-12 | 503E-03
| 1,2,3.4,7.8-HxCDD 146E-91 ) .01 1 146E-12 ] 146E.03
[ 1,2,3,6,7,8-HxCOD 1.56E-11 0.1 1.56E-12_| 1.56E-03
1,2,3,7,8,9-HxCOD 1.78E-11 01| 1.78E-12 | 1.78E-03
[ 1,2,3.4,6,7,8-HpCDD 3.48E-10 001 | 348E-12 | 348E-03 |
 OCDD 2.92E-09 0.0001 | 282E-13 | 2.82E-04
PCDF Congeners ' 0.00E+00
2,37,8TCDF 3.13E-11 01 | 3.13E-12 | 3.13E-03
 1,2,3,7,8-PeCDF _2.38E-11 005 | 1.18E-12 | 1.18E-03
[ 2,3,4,7,8-PeCDF _ 9.20E-11 05 | 4.60E-11 | 4.60E-02
1,234, 7.8-HxCDF |  5.63E-11 0.1 5.63E-12_| 5.63E-03
1,2,3.6,7,8-HxCDF 3.93E-11__ 0.1 393E-12 | 3.93E-03
| 1,2,3,7,6,9-HXCDF 4.06E-11 0.1 4.06E-12 | 4.06E-03
 2,3.4,6,7,8-HXCDF 2.21E-11 0.1 2.21E-12 | 2.21E-03
[ 1,234,6.7,8HpCOF | 3.24E-10 001 [“324E-12 | 3.24E-03
[ 1,2,3.4,7,8,9-HpCDF 1.87E-11___| 001" | 1.87E-13 | 1.67E-04
_OCDF 3.456-10__ \0.0001 | 3.45E-14 | 3.45E-05 |
; ' H1O : ,

i 8.68E-11_| 0.08683

abic 5,12 Miodelied WTE Accident 'owpcoon: Fitake for TARI
\\0 Qé '
54.2 A comparison with the pi ,_ od PCDDIFlmaIkeundermmaloperatingcordiﬁons\.
; N and the % increase in Fdosemnﬁngﬁananawduumslmnmhue

, pm Table 5.13 that the accident scenario described above is.
predietadtoleadtoa& crease in PCDD/F dose for the MARI of 3.3% and of 0.88%
for the TARI. Again, the&mwvelsarenwgniﬁcantwlmmpamdmw

mklyimakeggﬁelinevahm
Operstion | (ncresse Scenario | % increase
rodicts et
Dose in Dose Dose
MARI | _ 1.5004 0.04968 1.55008 3.31
| TARI | 008607 | 0.00076 0.08683 ___088

Table 5.13 Comparison wit cmwmmummoomm:emmm
55 Smmmyofnﬁpadonmm

nmmmmm mdmmmumm
facility, for both maximum operating conditions and an accident scenario, on the
MARI and the TAR! is not significant. The predicted PCDD/F intske for the MARI
and the TARI was modelied to be well below the EC TWI of 14 pg/kg body

weightiwk.

mmto&-wmamm,m : ‘ Page 230f 24
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6.0 CONCLUSION
The PCIF modeling study concluded that, even using an extremely uniikely

seenario which assumes the WTE plant operates at maximum permitted emission
flow- rates and PCDD/F concentrations and that both MARI and TARI spend all their
time at'the point of highest PCDD/F depasition. the predicted PCDD/F exposure is
very low and well- within current fimit. values. _

" Duiblin Waste To Energy Proof of Evidence (PCODIF BaselineSintake) ~ Page 24 of 24
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