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BRIEF OF EVIDENCE 

I. ~Q;LOAQPFxmmONs AND EXPEMENOCE. 

M y  name is Eleanor Mayes. ;I graduated in 1978 with a BA. (Mud.) in Natural 
§cience from Trin'ity Coliege Dublin, specialising in Zoology. I also hold an 
M A .  in Zoology from Trinity College Dublin, 

1 have carried out bird surveys and related ecological research f ~ r  
governmental and non-governmental conservation agenciesl and have also 
been involved in policy work on the implementation of con*rviti~n kgislation 
and the effectiveness of conservation designations in Ireland. 

I have worked as an ecological consultant since 1989. I have carded out flora 

power stations, including the Synergen CCG?, I have also sc~pie$ and carried 
lout winter waterfowl monitoring at power statiions in ampliance with HPCC 
license conditions. I have carrid out a number of waterfowl studies in DubPin 
Bay, for projects including the Dublin Bay Project EIS and subsequent 
ecological monitoring, Bull Island Causeway studies, and studies of the Liffey 
Estuary for Dublin Port Co. 

and fauna studies and Environmental Impact Assessments for a number of i >  

I 
Article 6 of the Habitats Directive (92/43/iEU) provides the legislative 

I framework for the consideration of developments which could have an 
adverse impact on sites which are protected under the Habitats and the Birds 
Directives (i.e. Natura ZOO0 sites). Legal obligations under Article 4 of the 
Birds Directive (79/409/EU) are' now superseded by Article 6 of the Habitats 
Directive. Article 6(3) of the Habitats Directive requires that a plan or project 
(which is not directly connected with or necessary to the ecological 
management of a site protected under the Directive) can be approved only if 
it will not adversely affect the integrity of the site concerned. Article 6(4) 
qualifies this by requiring that if a plan must proceed for imperative reasons 
of overriding public interest, and if there are no alternatives to the plan, then 
compensatory measures must be adopted. 

4 

1 

If a Natura 2000 site concerned hosts priority listed habitats or species, the 
only considerations which may be raised are those relating to human health 
or public safety, or beneficial consequences of primary importance for the 
environment. The SAC designation of North Dublin Bay includes the Annex I 
priority listed habitat 'fixed coastal dunes with herbaceous vegetation' as a 
qualifying interest. The Birds Directive requires that important concentrations 
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of migratory waterfowl and ionally important wetlands are treated in 
the same way as Annex 1 listed bird species (Article 4 (2)). Case law under 
the Birds Directive indicates that internationally important bird sites are given 
protection equivalent to prioriky listed habitats and specks under the Habitats 
Directive. 

The Habitats Directive does not prohibit development in, or affecting site5 
protected under the Directive. An assessment must be carPjed out for a 
proposed plan or project# to asses the implications of the proposed 
development in the context cif the mnsewatkm. objectiwes for the protected 
site. 

I 

The proposed Dublin waste tci energy facility site footprint d a s  not physically 
impinge on areas subject to SAC and SPA designations in Dublin Bay, Ht will, 
Rowevery generate licensed emissions to air and discharges t~ waterm These 
emissions will include environ,mePrtal contaminants which are already present 
within Dublin Bay, 'The question that arises under the Habitats Diredive is 
whether the Dublin Waste to Energy Project emissions constitute an additional 
loading of environmental contaminants t~ the extent of causing deterioration 
of habitats, leading to adveme impacts on populations of migratory waterfovd 
species. In the event of a negative assessment, mitigation and mrnpensto~y 
measures would be required. 

j 

The purpose of this brief of evidence is to elaborate on Chapters 14 and 15 d 
the EI5 with regard to wintering waterfowl, and the possible impact of the 
proposed Dublin Waste to Energy Project on the Natura 2000 sites in Dublin 
Bay. In doing so, I have drawn upon information contained in a number of 
different chapters of the EIS with regard to air, water, dioxins, construction 
and related issues. I have also referred to the baseline bird study of Dublin 
Bay which I undertook in 20103 on behalf of Dublin City Council, which drew 
on existing bird data for Dublin Bay, principally wintering waterfowl data from 
the Dublin Bay Project ecological monitoring programme database. The bird 
study is reproduced in Appendix D, Volume 2, of the Technical Appendices to 
the Dublin Waste to Energy Baseline Monitoring Report, which was prepared 
by COW1 and RPS-MCOS in 2005. Material from the bird study was also 
incorporated into Chapter 3, Volume 1 of the Baseline Monitoring Report, 
entitled Estuarine Ecoiogy. I understand that the baseline reports were made 
available on the project website from 2005, and were provided to An Bord 
Pleanila and re-notified to the public in advance of this hearing. 

This brief of evidence contains an assessment of the potential impacts of the 
project on wintering watcxfowl in Dublin Bay, recommends mitigation 
measures, and assesses residual impacts. Also, since the submission of the 

f 
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BRIEF OF EVIDEiWE 

&IS to An Bod Pleandla, an extensive ints-tidal sediment U I C W ~ ~ Q ~ ~ ~ P ~ C J  
programme has k e n  commenced and is chlmw underway. The first data 
set to become available under his programme are indud& in Si brief at 
Appendix 2' and further data will be availabk to hfom the P A  licenshg 
pr0ceS. 

Finally, the purpose of this bdeF of evidence 6 to respond ti mbrn*Wons 
made to An Bard Blean6la in relation to wintiePing waterfowl induding Brent 
geese, and in relation to the existing SPA and SAC designatkm in Dublin Bay 
under the Birds and Habitats Directives respectively. 

I identified activities during the construction and operational phases (05 h e  
Dublin Waste to Energy Project with a potential to impad on wjnterj 
waterfowl and their habitats in Dublin Bay. iI also 0;evSewed the baseline 
environmental information given in the EIS, and in the Baseline Monitorjng 
Report, to assess whether any additional information would ZSW in assessing 
potential impacts on wintering waterfowl in Dublin Bay, and their habitats, I 
determined hat  an additional sediment sampling propmmrne would be 
helphl, and this was approved by Dublin City Council anld was carried out by 
my colleagues in AWN Consulting and EcaServe, The results of this 
programme are discussed in Section 8 of this brief of evidence. I then 
reviewed the submissions made to An b r d  PieanSla in relatjon to !Brent geese 
and other wintering waterfowl, and to areas sw,bject to consewation 
designations in Dublin Bay. 

The baseline bird study of Dublin Bay prepared in 2983 indudd wintering 
waterfowl data up to and including the 20Q2/03 wintering SESSO~. This Brief 
of Evidence includes more recent data, up to 2005/0t;, which is taken $nom 
the annual reports on the ecological monitoring programme for h e  Dublin 
Bay Project, and has been reproduced with the piemision of Dubfin City 
Council. These data, which refer to Brent geese and waders, cover a nine 
year period, from 1997/98 to 2005/06, during which counts were carried out 
in each month between August and April inclusive. I t  also includes some 
material from Chapter 3, Volume 1 of the Baseline Monitoring Report. 

The assessment given in this evidence with regard to potenual impacts on 
wintering waterfowl, and on areas subject to SAC and SPA conservation 
designations in Dublin Bay, has been prepared wjth regard to European 

' The inter-tidal sediment sampling programme is being undertaken on behalf of Dublin City ComciI 
by me, Dr Ed Porter and Dr Fergal Callaghan of AWN ConsuIting, and EcoSewe. The currently 
available data in relation to six initial sites in Appendix 2 has been prepared as a brief of e~ ideme  by 
Dr Fergal Callaghan for this Oral Hearing. 
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DUBlllR WASTE TO ENERGY PROJECT 

BRIEF OF EWIDENCE 

in coastal areas, important conmWatilans of wintering waterfowl generally 
occur in estuarks and bays which are natersaSfy enrichl& by organic material 
(carried in by rivers, by the growth and nutrient recycling of a variety of 
splecies QF seaweeds including green algae, and by salt marsh habitats. 
Sheftered areas within b y 5  and estuaries tend to accumulate organic maten'al 
and fine sediments These niuddy habiits generally 5upport high densities of 
macro-invertebrates which are not of conservation interest in themseilves, but 
provide feeding for protected bird species. Muddy habits also tend to 
accumulate p~llluhnts arising from human activities, some of which are bio- 
accumulative and have the potential to impact adversely on protected bird 
species, and specks of coimnmescial interest (e.g. shell-fish, fish). Human 
activities and consewation iimpxtance are not mutually exdusive, however, 
and Dublin is a god  example of the co-exjstence of a capital city with an 
internationally important coastal habitat complex and wintering waterfowl 
site. 

3 

There are two areas subject to SAC designations in Dublin B y :  North Dublin 
Bay, and South Dublin Bay (Figure 1)- North Dublin Bay is designated for 9 
habitat types, all of which are listed in Annex I of the Habitats Directive: 

0 Mudflats and sandflats not covered by seawater at low tide 

WINTERING WATERFOWL PAGE 7 
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Salicornia and other annuals colonising mud arnd sand 
Atlantic salt meadows 
Mediterranean salt meadows 
Annual vegetation of drift lines 
Embryonic shifting dunes 
Shifting dunes along the shoreline with Ammophila armria 
Fixed coastal dunes with herbaceous vegetation 
Humid dune slack 

South Dublin Bay is designated for Mudflats and san&flats not covered by 
seawater at low tide. 

There are two areas subject to SPA designation is Dublin Bay: North Bull 
Island, and Sandymount Strandpolka Estuary ( re 2). Both sjks are 
designatecl bemuse they support intematkmalfy important nurnbe~s of 
waterfowl. 

P ~ ~ O P O S ~  Ndiat~~d H ~ h g s  Area~r a ~ g ~ d ~  the ~~1~~~~~ ~~~~~~1~~~~~ 
A G  #lo. 38 of 2000. r 

Proposed Natural Heritage Areas (pNHAs) are shorn in Egure 3.. These are 
largely co-incident with the SPA designations in the 'North and South of Dublin 
Bay, and additionally include two mooring Dolphins in Dublin Docks (Site 
201) and Booterstown Marsh (Site Code 1205), as discussed jn Chapter 14 of 
the EIS. 

Dublin Bay is internationally important for wintering waterfowl, because it 
supports more than 20,000 birds. 

Threshold levels for international importance for individual specjes are set at 
1% of the estimated species, sub-species or flyway population, and are subject 
to regular revision to take account of population change. They were last 
revised in 2002 by Wetlands International. 

Threshold levels for national importance are l0/o of the estimated all-Ireland 
population, and are taken from Crowe et al (in press), 
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The data given in this Brief of Evidence cowers the period up to the winter of 
2085/06, the final winter season of the Dublin Bay Project ecological 
mon i ton'ng programme. 

6f. SPECIES OCCURMNG HM ~ ~ ~ ~ ~ ~ ~ R ~ ~ A ~ Y  XMWRTAWT 
NUMBEM, 

Five species occurred in internationally important numben in Dublin Bay 
during the fiveyear period from 2001/02 to 2005/06: light-bellied Brent 
geese, knot, black-tailed godwit, bar-tailed godwit, and redshank. Thr'ee of 
t h e  species have occurred consistently in internationally important numbers 
in Dublin Bay since the 1970s: Brent geese, bar-tailed godwit and redshank, 
Knot numbers have varied considerably through time; Dublin Bay held 
internationally important numbers OF knot during the 1970s and 19863~~ but 
counts were generally below the international threshold during the 199%. 
Numbers of knot exceeded the international threshold level in 2001JO2 and 
2002/03, and again in 2004/05 and 2005/06. Black-tailed godwit numbers 
increased steadily during the late 1990s; peak counts in Dublin 5ay have been 
above the international threshold in every year since 2OOQ/Ol. 

3 

Dublin Bay is nationally important for the following five duck species which 
feed in salt meadow and intertidal habitats: shelduck, wigeon, Zeal, pintail, 
and shoveler. Eight wader species occur in nationally important numbers: 

4 oystercatcher, ringed plover, grey plover, sanderling, dunlin, curlew, 
greenshank, and turnstone. Another wader species, golden plover, reaches 
the national threshold in some years. 

Nationally important diving species are great crested grebe and red-breasted 
merganser. These birds feed on fish, and are found on open water in Dublin 
Bay, and feed over intertidal hlabitats at high tide. 

PuunoN TRENDS. 
The numbers of migratory waterfowl recorded at any wetland site vary 
between years, in response to a variety of factors, including breeding success, 
mortality, food resources, and weather conditions. These factors can operate 
at some or all sites within the range of each individual species. 

Peak counts in Dublin Bay for the last three years, mean peak counts since 
the mid 199Os, and population trends are given in Table 1. Nine species have 

WINTERING WATERFOWL PAGE 9 
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increased in number within Dublin Bay and within Ireland (great crested 
gre&e, cormorant, grey heron, little egrec Brent gorc~se, oystercatcher, 
sanderling, redshank, and greenshank), with another .WO specks increasing 
at a much greater rate in Dublin b y  than in the rest of 'Ireland (black-tailed 
godwit and bar-tailed godwit). Tbree species have i n w e a d  h Dublin Bay 
and decreased within Ireland (knot, curlew, and bmstone]. F ie  specks have 
decreased both in Dublin Bay and within Ireland (wigeon, pintail, shoveler, 
goldeneye, and dunlin), while one species (grey plover) ha5 declined at a 
greater rate in Dublin Bay than in the rest OF Lhe country. There is no definb? 
trend for another six species in Dublin Bay, of which tone has declined 
nationally (lapwing). 

' 
Waterfowl distribution within Dublin Bay is determined by the distribution of 
the preferred feeding habitats of individual specie, by ;tidal cyde and range, 
by the availability of roosting areas, and fresh water preening and bafjng 
areas (which are important particularly for geese and duck). The avahbiky of 
food and its comparative abundance in different parts OS the bay is W l y  to be 
an important determinant of waterfowl feeding distribution i(e,g. Yate et a!, 
1993). Bird distribution is also influenced by dimr$ane; a study mded aut 
in South Dublin Bay indicated that uncontrolled dogs were thle most significant 
source of disturbance to water birds (Nairn and Phafan in prep.).. 

The habitats present in Dubtin Bay are described Sn the Baseline Monitoring 
Report (Volume 1 Chapter 3), in Chapter 65 of the EIS, and in evidence 
presented by EcoServe. Figure 4 shows an overview of habRats and ,substrate 
types in the intertidal areas of Dublin Bay. In general, the Ge 
Dublin Bay and Dollymount Strand are sandy, with mud content increasing 
shore-wards and with shelter. Littoral muds occur in the Tdka Basin, where 
they are exposed below mid-tide level. Littoral muds in $he North Bull 
Lagoons are covered progressively as the water rises between mid and high 
tide. Mixed substrates occur mainly in North Dubiin Bay, and mussel beds are 
associated with them. 

The salt meadow habitats on Bull Island are the main high tide roosting area 
for waterfowl in Dublin Bay. I n  the south bay, the main high tide roosts are 
on recently developing sand bars between Merrion Gates and Bcmterstown. 

A summary of the distribution of the main habitat types and their use by 
wintering waterfowl is given in Table 2 of this Brief of Evidence. Further 
information is given in Appendix 1, including the findings of a literature review 
of the main food and prey items taken by individual species, whkh was 
carried out by me and was included in my baseline bird study in order to 
inform any future monitoring programmes. The distribution of the five species 
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which occur in intemationallty important numbe~  in Dublin b y  is presented 
below, details on the distribution of nationally important specie5 are given in 
Appendix 1- 

The habitats used for feeding by Brent geese vary during h e  winter season. 
The geese are herbivorous. The main autumn foods taken are ledgrass 
Z&em nobt7;i, and green alglae Enteromorpha and clha spp The main bed of 
,eelgrass is located on the upper shore near Merrion Gatesj and geese f e d  
intensively on this in autumn. Most of the biomass ~f green algae in Dublin 
&y occurs in the North &MI Lagoons (Jeffrey et al, 1992), where both 
attached and mat-forming species of Entepmorpha grow, and Ulva laduca 
dominates the green algal flora on the mussel beds. Lower biomas of 
attached Enterornorpba species occchlrs in the Tolka Basin and in patches in 
South Dublin Bay, and geese feed on these also, When the intensity of use of 
different intertidal areas is c:ompared, on average, 10% of the Brent geese 
use South Dublin Bay, 60%1 use the North Buli Lagoonl and 30% use the 
South Bull Lagoon with some use of the Liffey Estuary a h .  

B 

Stocks of Zostera and green algae in Dublin Bay are largely eaten lout (and 
broken up by winter weather) by early December, and geese switch to 
feeding extensively on grassland habitats around Dublin Bay* 

Intensively managed grasslands, both amenity dnd agricultural, provide the 
main feeding habitat for Brent geese from December to February. Geese 
disperse from Dublin Bay soon after dawn to farmland near Kilcoole in CQ. 
Wicklow and at Baldoyle Estuary, and to amenity grasslands around Dublin 

geese include golf courses, sports fields, parks, and public open space 
adjoining the Liffey Estuary in Fairview and Clontarf. In South Dublin Bay, the 
availability of different grassland areas has varied over the last number of 
years because of development work. Prior to 1999, the most intensively used 
grassland was the area within the Waste Water Treatment Plant site at 
Ringsend. When this site was unavailable because of the construction of the 
upgraded Dublin Bay Project treatment works, geese made increased use of 
Sean Moore Park, Irishtown Stadium and Ringsend Park. 

A 2 hectare area of replacement grassland for Brent geese was provided as 

between the Wastewater Treatment Works and Irishtown Nature Park, and 
adjoining the proposed site of the Dublin Waste to Energy Project, as noted in 
a number of submissions made to An Bord Pleanala regarding the Dublin 
Waste to Energy Project. Geese started to feed on the replacement grassland 
as soon as it became available, although they have continued to use other 
grassland areas in Sean Moore Park, Irishtown Stadium, and Ringsend Park. 

1 Bay, returning to roost in the bay at night, Amenity grasslands used by the 

r part of the ecological mitigaltion for the Dublin Bay Project, on land lying 
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BRIEF: OF EVIDENCE 

On average, 59% of black-tailed godwit are recorded io7 the Tolka Basin and 
South Bull Lagoon, 39% in the North Bull Lagoon, and 2% in South DubPin 
Bay. There has been an increase in use of the South Bay in the last couple of 
years, and nationally important numbers were recorded in Booterstown Marsh 

Within Dublin by, spring regrowth of attached species of Btmmu@a is 
generally evident by mid-February, and geese start feding IOW ft when cover 
yalues are still vew low. The salt meadows at Bull bland are an important 
feeding habitat For the geese in spring (O'Briain and HAyJ 19%). Use of 
grassland areas declines in spring as geese make more use of intertidal and 
salt meadow habitats, before they leave in April. 

1 1  and its outfall channel in 2005/06. 

Knbt feed on the sandier habitats in Dublin Bay, 'on 3ittom1 sanlds and muddy 
sands. On average, 47% of the low tide knot records ape in the ,South Bull 
Lagoon and Bull Wall Sands, 29% in the North Bull Lagom, and 24% in South 
Dublin Bay. There is considerable variation in use of these different areas 
between years. Flocks of knot and bar-tailed godwit are often found in 
aswiathn, feeding and roosting together. 

I 

Black-tailed godwit have a limited feeding distribuuon in Dublin Bay, reflecting 
the preference by this species for soft mud babitats. The main low tide 
feeding habitats are the soft muds in the Tolka Basin, and between Kitbarrack 
and the causeway in the North Bull Lagoon. As the tide rises, birds feed on 
mixed substrate shore and patches of littoral mud along the C3sntai-f Road 
shore of the Lifley Estuary and South Bull Lagoon, often gatherhg in a sub- 
roost at the inflow of the Naniken Stream to the South Lagoon befwe rno~ing 
to roost in salt meadow on Bull Island. Birds feeding on soft muds in the 
North Bull Lagoon often move to the South Lagoon salt meadow to mostm 

Bar-tailed godwit, like 'knot, feed on littoral sands and rnuddy 5and5, and the 
two species often associate. On average, 55% of bar-tailed godwits use the 
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DUBLIN WASTE ro ENERGY PROJECT 

BRIEF OF EVIDIEhICE 

South Bull Lagoon and Bull Wall Sands, 24% use South Dublin Bay, and 21% 
use the North Bull Lagoon. 

7.5. Redshank Figurn 91, 

Redshank prefer feeding in muddy habitats, but also feed on muddy sands 
and mixed substrates. Overall, 55% of redshanks are recorded in the South 
Bull tagam and Tolka Basin, 31% in the North Bull Lagoon, and 14O/0 in 
South Dublin Bay. 

9 
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DUBLIN WASTE TO ENERGY PROJECT 

BRIEF OF EVIDENCE 

8.f.L Po%entiaO dlsturbama to Bmwt geese. 
A 2 hectare area adjoining the proposed Dublin Waste to Energy site is 
identified as amenity grassland in Chapter 64 of the EIS, and 'use of this area 
by Brent geese has been noted by my colleague Dr Brian Madden in his 
evidence. This 2ha area was provided as a replacement feeding area for Brent 
geese, as a condition of the Certification of the Rhg5end Waste Water 
Treatment Plant. A number of submissions refer to this area and the potential 
impacts on Brent geese. It is acknowledged that there is a potential for geese 
to be displaced from this area during construdjon, arising from disbrbame 
due to human activity and noise. Piledriving ha3 a potentjal to muse 
disturbance to Brent geese in the immediate vichjty, depending on the wype 
of equipment used and the timing of the work. These isnipads ape assessed as 
potentially significant during the construction phase. 

Appropriate mitigation measures for Brent geese during thle ~onstrudion 
phase are as follows. I t  is proposed that temporary constmdion area will be 
moved 20m west, so that it will not immediately adjoin the grassland area 
(see Figure 10). Given that the construction area will be fenoed offy this set 
back is considered sufficient to allow geese to continue lto lwe the 
replacement grassland, based on observations of their responses to 
disturbance arising from construction work on other projects in the 
Ringsend/Irishtown area over the last number of years, during the embgjcal 
monitoring for the Dublin Bay Project. However, it is v;ecomrnendd that the 
construction site layout is agreed with an ecologist prior to site set up. 

I t  is also recommended that Brent goose use of grassland areas in the vicinity 
is monitored during construction (the 2ha replacement grassland area, Sean 
Moore Park, Irishtown Stadium, and Ringsend Park) The objective of the 
monitoring is to ensure that local factors, including scheduled construction 
activities on the Dublin Waste to Energy Project, can be taken into account on 
an on-going basis during construction, to inform any additional rnjtjgation 
measures that can be taken from time to time, if appropriate, and the final 
landscaping layout along the southern boundary of the development site. 

It is not envisaged that there will be any impacts ora Brent goose use of the 
2ha replacement grassland area arising from the proposed development 
during the operational phase. No mitigation measures are required. 
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There is a potential for the release of existing contaminants on site into the 
wider environment, including Dublin Bay, during constru&on, as detailed in 
evidence being presented by S a n  Mason of Arup Consulting Engineers, who 
has also identified appropriate mitigation measures. Any contaminated soil or 
water arising on site during construction will be identified, and either 
contained on site or disposed of to !iensed facilities, With full implementation 
of these mitigation measures, it is not envisaged that there will be any 
impacts on inter-tidal habitats or waterFowl in Dublin Bay during the 
mnstruction phase. Impacts are therefore assessed as neutral. 

There is a potential for dust generation on site during the construction phase. 
Mitigation measures are detailed in Chapter 8 of the EISf and also in evidence 
by S4an Mason, and by Dr Ed Porter of AWN Gonsutting. WRh implementation 
of these measures, it is not envisaged that therie witl be any adverse impads 
on inter-tidal habitats or waterfowl in Dublin Bay, and dust impacts are 
therefore assessed as neutral. 

A number of submissions have referred to a potential for 16ghting to impact 
adversely on waterfowl in the general vicinity of the Pmlbeg Peninsula during 
construction, Lighting will be provided on site and in the temporary 
construction compound during the construction phase. Since lighting will be 
directed to work areas, and as the site is separated from the inter-tidal 
habitats in South Dublin Bay by the mounded area along the southern edge of 
the Poolbeg peninsula, it is not envisaged that there will be any overspill of 
lighting onto inter-tidal habitats. However, I note that there are no indications 
that waterfowl in Dublin Bay are adversely affected by ambient lighting, as 
distinct from ambient 1ighi:ing with associated human activity on and 
immediately adjoining inter-tidal habitats. 

Some submissions to An Bod Pleanala referred to a potential for the size of 
the Dublin Waste to Energy Project building to pose a hazard to migrating 
birds. In response to this concern, it is noted that most waterfowl flight 
movements between North and South Dublin Bay occur over the open water 
of Dublin Bay, and over the Great South Wall. Brent geese are the principal 
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species which uses the Poolbeg Peninsula in significant numbers. It has been 
my observation that while Brent geese can and do between and oyer 
buildings on the peninsula, they generally foliow an east-w& Aight-lirae when 
accessing and leaving the 2ha replacement grassland, Gull specks a n  also 
use the Poolbeg area in number, but tbere is no indialion that buildings 
present an obstade to them, Ambient lighting on Pigeon How Road and on 
stacks is such that building bulk on the Posfbq Pensinsula will k d e n t  to 
any birds migrating at night. Impacts on waterfowl flight patterns are 
therefore assessed as neutral. 

9. r 8m2.B. ~~%~~~~~~ i m p a e  arising ffmm aq1aaa~Picc d'&aDgJem 

Cooling water will be the only direct discharge from Ithe Waste ito Enleqy 
Project to the aquatic environment during the 'operationai phase. Hyy~c~chilorite 
will be used as a biocide to prevent and control fouling of pipes within the 
facility. Modelling of the thermal plume and of biocide dqmdaition products is 
being presented in evidence by DHI. The potential Impacts ~f this discharge 
and appropriate mitigation measures are considered in detail in evidence 
being presented by EcoServe, and are confined to the sru;tfa33 channel shared 
with Synergen, and to the River Liffey in the Dublin Port area. No jmpacts 
arising from aquatic discharges are anticipated wjthin the designated Natura 
2000 SAC and SPA sites in Dublin Bay. 

.zna. Potentia0 impads arising ffmm air blmi~iQmsn 

During the operational phase, air emissions from the Waste to Energy Project 
will be subject to IPPC licensing, under the terms of the EU Directive 
2000/76/EU, as discussed in Chapter 8 of the EIS and in evidence presented 
to this hearing by Drs Ed Porter and Fergal Caflaghan of AWN Consulting. The 
following parameters have been subject to ah- dispersjon and deposition 
modelling for the EIS: 

17 dioxin and furan congeners 
4 non ortho and 8 mono ortho PCBs 

ICRCL Heavy Metal Suite . 
I 7 EC PCB congeners 

The potential of these emissions to impact adversely on inter-tidal habitats 
and wintering waterfowl in Dublin Bay has been assessed initially in respect of 
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DUBLIN WASTE TO ENERGY PROJECT 

BRIEF OF EVIDENCE 

Dioxins and Furans, the parameters raised as k ing  the iswe of principal 
concern in submissions made to An b r d  Plean5la. 

At present, there are no internationally recognised standards for ambient air 
quality concentrations, or deposition ratesf for Dioxins and Furans. The 
approach taken for Human health has k n  to assess risk arising fmm all 
sources of exposure, including foodstuffs which constitute the main source of 
intake. 

There are no internationallly recognised standards for Dioxin and Furan 
concentrations in inter-tidal sediments# inchding hose which are listed 
among the qualifying interests for the SAC designations in Dublin BayJ and 
which are used as feeding habitat by internationally important numbers of 
waterfowl which are the qualifying interest for the SPA designations in the 
Bay. As fat- as the project team are aware, no determinations have been 

. made of Dioxin and Furan concenbat~ions in inter-tidal sediments, or Indeed in 
marine or fresh-water sediments, anywhere in Ireland, 

a 

The UK Environment Agency has recently prsp0& a guideline limit value ~f 
ZOO0 ng kg-' OC for Dioxins/Furans in freshwater sediments, and in sediments 
covered by the sea at all tilmes (Grimwood et at, 2000 and 0 Environment 
Agency 2Q04), with the objective of the protection of freshwater and 
saltwater Jife. This limit value is equivalent to 20 ng-TEQ kg-I for sediments 

I 

with an organic carbon content of l0/o. The guidelines are based on the most 
sensitive species and life-stage currently known; the early life stages of fish, 
particularly sac-fry. The species referred to as being the most sensitive is the 
freshwater lake trout Sabehus nayrnacusk, which is in tbe Same genus as 
the arctic charr Salvelhus alpinus which occurs in lakes in Ireland, and is 
regarded as out- most sensitive salmonid species with regard to water qualityy. 
The most important route of exposure to sac-fry in the wild is considered to 
be through redistribution from maternal tissues to developing o w e s .  The 
guideline value is based on extensive laboratory research, and on Qioxin/ferran 
body burden data from laboratory and wild animals. The guideline level 
represents a combined No Observed Effeclt Level (NOEL) and No Observed 
Adverse Effect Level (MOAEl,), and is interpreted as a threshold level above 
which adverse effects start to occur for the most sensitive species and life 
stages known. 

There is good agreement between the proposed UK EA Guidelines, and the 
Canadian Interim Sediment Quality Guideline Probable Effect level (PEL) 
threshold of 21.5 ng TEQ/kg, for the Protection of Aquatic Life, which is based 
on the WHO 1998 TEF values for fish. 

6 

The UK and Canadian Guidelines differ somewhat in their application, in that 
the U# Guidelines take the behaviour of dioxins and furans (referred to 
collectively as dioxins) in the aquatic environment into account. Dioxins are .. 
strongly adsorbed to suspended solids and sediments, and are rapidly 
removed from the water column through binding to suspended solids and 
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dissolved organic carbon, followed by settling and acmmulation in sediments 
While there can be direct uptake of dissolved dioxins by aquatic organisms, 
the most important route of exposure is directly through sediments, or 
indirectly through sediments via the food chain. ah@ UK Guidelines are based 
on Biota Sediment Accumulation Factors (BSAFS)~ which take account of all 
routes of dioxin uptake. The Guidelines are afso linked directly to the organic 
carbon content of sediments, so that the Guideline value van's in relation to 
organic carbon. This approach is ecologically robust, since the Guideline value 
becomes lower in low organic carbon sediments, which lare gmemlly regarded 
as clean environments capable of supporting the most sen.siBve Me forms. 

An inter-tidal sediment monitoring programme has heen initiated by Dublin 
City Council, with the aim of determining thle arrent basehe conditions in 
Dublin Bay, in terms of existing cumulative concentrations of Dioxins~Fum-ans, 
PCBs and PCB congeners, and heay metals. I can infooran this Oral Hearjng of 
the initial results in respect of Dioxins/Furans, and I will have fwth1er 
information available for the EPA to inform the licensing process. Thle 
programme will also provide a means of assessing any changes which may 
potentially arise due to the construction and operational phases of the 
proposal, or due to alterations in cumulative loadings to sedimenlk in Dublin 
Bay from all sources. 

Sediment sampling has been carried out in a total of 17 intertidal areas. 
Sampling areas were selected to represent the following: 

0 The maximum deposition area of air emissions from the Dublin Waste 
to Energy Project, as modelled in Chapter 8 of the EIS 

0 Known and potential areas of contaminant accumuiatim in Dublin Bay 
0 Preferred feeding areas used by wildfowl and waders in QsPbiin b y  
e Different substrate types, including soft muds, mixed substrates, 

muddy sands and sands. 

The sampling areas are described in Table 3, and are mapped in Figure 11. 

Six areas were sampled in mid-March 2007 (Nos. 4, 5, 6, 7 ,  12 and I Q  
representing areas within the maximum deposition area (Nos. 5 and 6, see 
EIS Chapter 8, and evidence presented by Dr Fergal Callaghan in Appendix 2 
to this brief of evidence), areas of soft mud known to have accumulated 

, contaminants to at least some extent (Nos. 7, 12 and 13, of which number 7, 
in the Tolka Basin was expected to ,represent a worst-case for existing 
cumulative contaminant levels), and finally an area in South Dublin Bay which 
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had b e n  found to contain slightly elewated levels of heavy metal 
contaminants by EmServe hi their baseline study (as Chapter 15). 

The remaining 11 areas have been sampled, and are being analysed 
currently. These additional resub will be auailable to inform the €PA licensing 
pr0Ce.s. 

The US ER4 has used depths of 7cm and d4un on recent sediment sampling 
programmes in the aftermath of Hurricane Katmna, to determine the impact of 
recently deposited sediment. A I&rn sampling depths was selected for the 
Dublin Bay study, to reflect the range of .feeding depth f ~ r  waders, which 
varies substantially between specks. The longest wader bill lengths for the 
species warring in Dublin Eay are as follows (Snow and Perrins 1998): 

‘Oystercatcher 8-9cm 
Black-tailed godwit 7.5-112cmt 
Bar-tailed godwit 8.5-10cm 
Curlew PO-PScm 
Redshank 3.7-5cm 

A sampling depth of 14 cm represents the full feeding depth, given that 
curlew bills are strongly de-curved. Twenty 3” diameter cores were taken 
within a 100 x BOOm sampling area at each site, as described in hrgal 
Callaghan in his brief of evidence. A GPS record was made of each core 
location. 

The dioxin results for the six sampling locations for which data are now 
available are given in Table 4. These results are given in Toxic Equivalents 
(TEQs) for ecotoxicological assessment, as presented by the CO&< Environment 
Agency in 2004, to allow cc)mparison with UK EA standards, and as NATO 
CCMS TEQ t~ allow comparison with the recorded concentrations at other 
sites internationally. The highest PCDD/F value recorded (TEQ OF 4.9 ng/kg) 
was for the sample from the Tolka Estuary, and is consistent with the general 
finding2 that the soft muds in the Tolka Estuary are the most contarninated 
part of Dublin Bay, with the exception of the sediments in parts of the Liffey 
navigation channel. Samples taken in soft muds on either side of Bull Island 
Causeway were also slightly elevated at 0.7 and 2.4 ng/kg TEQ. The other 
three samples (4, 5 and 6) showed PCDD/f concentrations below the limit of 
detection of 0.5 ng/kg TEQ. (These samples had recorded concentrations of 
0,019, 0.089 and 0.332 ng/kg respectively, but the laboratory’s accreditation 

* See Jeffrey et al (1992), Dublin Bay Water Quality Management Plan, Technical Report No. 
7, and RPS/COWI (2005) Volume 1 Chapter 3. 
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The sample results are c0rnpared with the UK E n * w n ~ t  Agency Guideline 
limit values in Table 5. All six sample sites &ow That the measured 
concentrations are weti beiow the relevant limit mlus fa- PD'DIF in 
sediment. 

&&ground levels of 1 ng/kg or less were record'ed for is~npPes taken in the 
hrents Sea, and this wa5 taken by the revkw a5 being the background 
concentration In natural sediment. The rep032 also notes that storm water 
sediment from a study in Germany had concentrations of between 10 and 29 
ng/kg TEQ and that harbour sediments in Hamburg haid centrations of up 
to I500 ngjkg TEQ 

ccow@flusiorw. 
In summary, it can be concluded that, based on the samples analysed, the 
recorded concentrations of dioxins/furans in Dublin Bay are IOW and are dose 
to what is termed natural background and are well below any proposed or 
interim limit values. 

Sampling site 5, located on the southern side of the Great South Wa31, is 
located in the vicinity of the maximum predicted deposition rate from the 
proposed Waste to Energy Project, and was therefore )chosen as the site for 
modelling impacts. Modelling was carried out by Dr Callaghan of AWN 
Consulting, and is reported in detail in his evidence attached as Appendix 2 to 
my brief of evidence. 
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The modelled results show a predicted increase in sediment BCDD/F 
concentration from 0.0848 ng/kg as a baseline TEQ, to 0.1071 ng/kg, over a 
30 year pe&A operating Jjfe of the fadiibj. Tbis theoretical increase js fikely 
to be overly conserva?&e as it does not take into account the impad of 
sediment transport and removal from the area by tides, with associated dioxin 
rernovd. When the exiSting baseline congener profile of site s is taken into 
account, the likely pr&icl:ed increase is herefore likely to be from a 
background of 0.0848 ng/kg E Q  to 0.0898 ng/kg T Q  an insignificant 
increase. It should also be noted that even the greater increase to 0.1071 is 
well below the limit value of 2 ng/kg E Q  for this site, and is also well below 
the natural baseline value of 1 ra@g as n ~ t d  by OSPAR. 

rlBclnosion. 
1 (On the basis of these results, it is mncluded that waterfowl populations, and 

the ecofogical integrity and t:snsewatition status of h e  areas subject to Natura 
2000 SAC and SPA designations In Dublin Bay, will not be adversely affected 
by air emissions from the Di~blin Waste t~ Energy Project. Nth regard to the 
assessment of impacts, it is considered inappropriate to give an assessment 
OF imperceptible impad bemuse both the baseline dioxin levels and the 
predicted cumulative concentration after a projected 30 year operating life of 
tbe facility are below the accredited limit of detection of the analytical 
laboratory. The potential impacts are therefore assessed as neutral. Mitigation 
and compensatory measures are therefore not required, under the terms of 
Article 6 of the Habitats Directive. 

t 
A number of the submissions made to An 60rd Blean6la state that 'there are 
no safe levels of dioxins'. Invertebrates are largely unaffected by dioxins since 
they lack the aryl hydrocarbon (Ah)-receptor which is essential to the 
expression of dioxin related toxic effects. Vertebrate animals do kxhibit toxic 
responses to elevated levels of dioxins mediated through the Ah receptor, and 
the expression of toxic responses is best understood with regard to human 
health. Studies of the biocheimistry and metabolism of the different dioxin and 
furan congeners indicate that there are indeed body burden threshold levels 
or limit values, above which toxic responses begin to be expressed. The World 
Health Organisation has developed Toxic Equivalency Factors for humans, 
mammals, fish and birds, ancl there internationally recognised risk assessment 
methodologies for assessing human health risk, as discussed by Drs Fergal 
Callaghan and Dieter Schrenk in their evidence. 

Imperceptible'impact is defined as an impact capable of measurement but without 
noticeable consequences (€PA Guidelines on the information to be contained in 
Environmental Impact Statements, 2002). 
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19s noted at the beginning of this assessment, there are no internationally 
recognised standards for Dioxin and Furan concentrations in fresh-water, 
inter-tidal or marine sediments. Canada has proposed an Interim Sediment 
Quality Guideline (I=) of 0.85 ng-Eqjkg d~v, with a Probable Effect Level 
(PEL) of 21.5 ng-TEQ/KG dw for both freshwater and marine sediments. The 
UK Guideline Value is a limit value No Obxrwed Effect Concentration (NOEC) 
and No Observed Adverse Effect Level (NOAEL), of 2000 ng kg-1 K, 
equivalent to 20 ng-TEQ/kg at an organic carbon level of l0/os Grimwood et al 
note that it is difficult to determine what constitutes a "safe" long-tern level 
in the environment. 

I t  is probable that intemationaily recognised standards for dioxins in 
sediments will be adopt4 in the Future. The main Focus in recent yeas has 
been the development of reductive ineasures for the environment generally, 
through the introduction of air ernision and watter discharge limits for point 
sources of dioxins including incineration, and for industrial processes including 
wood pulp and paper milling, iron and steel making prwes5, and herbicide 
and pesticide manufacture. Diffuse sources of dioxins arising from general 
combustion processes are likely to be subject to emission limits in the future. 

I 

' 9  

Internationally, dioxin levels are falling, in response to recent changes in 
prucesses a and the application of emission and discharge limits. The sediment 
analyses carried out for this project in Dublin b y  will contribute to our 
knowledge of arrent baseline conditions in Ireland. When the remaining 11 
sample results are available, a report incorporating the baseline results from 
all 17 sites will be prepared and made available to the competent authorities 
and to the public, and will assist in future environmental management of 
Dublin Bay. The data will also contribute to EPA and other databases on 
environmental contaminants in Ireland. 

Changes in Annex 1 fisted habitats and habitat quality, and in the numbers of 
different waterfowl species in Dublin Bay may arise in a 'do nothing' scenario, 
i.e. in which the proposed Waste to Energy Project does not proceed, or 
proceeds at a location other than Ringsend. The most likely factors which 
could lead to changes in the short, medium and long term (and not listed in 
any particular order of importance) would seem to be as follows: 

f n  ~~~~~~U~~~~~~ ~hamgeo 
While morphological change can arise in different parts of Dublin Bay, there 
has been notable sediment accumulation in South Dublin Bay during the last 
ten years. This has led to the development of sand bars, and also to the early 

? 
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Comparable analysis of waterfowl data in Ireland is ongoing and does not 
provide a clear trend across a range of species yet. However, the recent 1 

DUBLIN WASTE TO ENERGY PROJECT 

BRIEF Of NtDENCE 

development stags of embryonic dune and marram dune4 habitats, which is 
occurring particularly in the area betwen Merrion Gates and Booterstown. 
There is a potential for hirther habitat change assodated with sediment 
accumulation; for example salt meadow vegetation, or SdKomh and other 
annuals colonising mud andl sand, could develop in conditions of increasing 
shetter in the western part of the South Isay. These sorts of changes mutt in 
the replacement of areas of one Annex 1 listed habitat with other coastal 
habitats which are also listed in Annex 1 of the Habitats Directive. 

Morphological changes are likely to be ongoing, and Rave the potential to 
alter tidal flows, mixing, and recirculation patterns within the South Bay, The 
modelling of aquatic discharges carried out for the Dublin Waste to Energy 
Project indiicates a current capacity of the westemmost part of the bay at 
'Brishtown/Ringsnd BO aamulate pdlutants, which muld increase in the 
future. 

2. ~~~~~~~ change, 
Climate change has the potential to alter the numbers of waterfowl wintering 
in Dublin Bay. One of the reasons Phis is anticipated is because milder winter 
weather within the misting ranges of individual species and populations, 
means that birds that breed in northern and eastern Europe and Russia no 
longer need to travel as far west as Ireland to reach favourable wintering 
conditions. There is evidence that this is already happening in Britain, with 
changes in the distribution of wading birds towards the east and north, so 
that individual populations winter closer to their breeding grounds (Rehfisch 
et ai, 2004). 

Embryonic shifting dune, and shifting dune with Arnmophilci arenarin, are Annex 1 listed habitats 4 
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OUBVN WASTE TO ENERGY PROJECT 

BRIEF: QF EVIDENCE 

3, Changes in licensed emissions and d i m s  missions to air and water3 
under environmental legislation and 5tandard5, and under dimate change 
impact reduction measures, would in general be expected to reduce 
cumulative pollutant loadings on Dubtin Bay in the hbre. 

4. Other approved developments and infrastructure pmjeds mbsM potentially 
impad directly or indirectly on habitats and on the wate?-fobd wing them, 

5. Increased recreationat uses causing disturbance 'on ink!r-;tS4a3 habitats in 
Dublin Bay have the potential to impact on waterfowl ppulaaons, or on the 
way they u5e Dubiin Bay 

In the context of the proposal a worst-case menaris could arise from 3as of 
containment Of hazardous materials withjn the fadty arjsing horn bund or 
bunker faifure. 

The surface water drainage and monitoring system within the facility is 
capable of detecting and containing any accidental spillages or bund failures. 
Mr Claus Nmgaard is giving evidence to An Bord PYean63a on the design and 
construction of the waste bunker in accordance with EW $REF Dowment on 
the best available techniques for waste incineration (August 21006) which 
provides that the waste bunkers shall be constructed wil& sealed fully 
waterproof and corrosion resistant surfaces, She structure is of reinforced 
concrete with a thickness in the order of 1.5 - 2 metres. Professional 
experience is that this type of bunker structure has never faailled. Any E>PA 
monitoring requirements, however, will be implemented. 

The proposed Dublin Waste to Energy Project has been designed 120 operate 
within the emission limits set by the EU Directive on Waste Incineration. 
Waste Licence Conditions will set by the &PA. I t  is envisaged that the (Licence 
Conditions will include a requirement for environmental monitoring of any 
impacts arising from the project, with regard to normal operation, abnorm'al 
operation, or any 'worst case' scenarios which have a potential to affect 
sensitive receptors. These include human health and environment, and the 
areas subject to SAC and SPA conservation designations in Dublin iBay, with 
regard to habitats and species. 

In  this context, it is important that waterfowl and ecological monitoring is able 
to distinguish between the 'do nothing' scenario impacts, and the impacts of 

, 
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DUBLIN WASTE TO ENERGY PROJECT 

BRIEF OF EVIDENCE 

licensed or accidental discharges from the Dublin Waste to Energy Project. 
The numbers of different waterfowl species using Dublin Bay vary in response 
to factors operating throughout their range (breeding and wintering areas, as 
well as sites used on migration). Changes in bird use of localised inter-tidal 
areas in Dublin Bay can only be identified with reference to the entire area of 
the By, and in the context of general population trends of individual species. 

I t  is recommended that the scope of the monitoring programme includes 
morphological and habitat distribution change, in addition to sediment, biota, 
and waterfowl numbers and distribution monitoring. It is further 
recommended that the National Parks and Wildlife Service of the Department 
of Environment, Heritage and Local Government is consulked as part of the 
scoping for the monitoring programme. 

Mitigation measures are recommended for Brent geese, to ensure that they 
can continue to use the 2ha1 replacement grassland adjoining the site during 
construction. With full implementation of these measures, residual impacts on 
Brent geese arising from the construction phase of the Dublin Waste to 
Energy Project are assessed as neutral. 

The assessment of potential impacts of air emissions arising from the 
proposed Dublin Waste to Energy Project resulted in a neutral assessment, in 
respect of waterfowl popullations in Dublin Bay, and in respect of the 
ecological integrity and conservation status of the Natura 2000 SAC and SPA 
sites in Dublin Bay. 
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Mean and peiak counts of redshank in Dublin Bay 
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pmmmm@ 
2007. 

Note that the red squares indicate tke sample sites 4, 5, 6, 7, 82, and 13, 
for which DioxinjFuran results are presented in this Brief of Ewidence. 
thhratory results are still awaited for the remaining 11 sites, indicated by 
white squares. The base map is taken f b m  the Basdine Monitoring Report for 
the Dublin Waste to Enersw Project, Volume 1, Chapter 3, which reports 
heavy metal results for the sites indicated by yellow circles, 
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P- 

w 1:1. 

1 14. 

I 

17. I Sand. Wader feedinq and sub-roost, mainly bar-tailed qodwit. 

Note: The 6 sampling sites for which results are presented at oral hearing (4,5,6,7,12 and 13) 
are bold-faced. The other 11 sites have been sampled and are being analysed 
currently. Results will be available for consideration by the €PA. 
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BRIEF OF EVIDENCE 

onto Bull Island 

1 

2 
TEQ derived using Ecotoxicological TEFs as per U)< €A 290.4 
TEQ derived using NATOlCCMS TEFs 

Note that samples 4,5,6 had measured concentrations of Q.019, 0.089 and 0.332 

respectively but that the PCDD/F limit was calculated using an assumed concentmtion 
of 0.5 ng/kg, which is the limit of detection of the assay 
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Detailed infomation on feeding use of Dublin 5ay by waterfowl has ken  
collected during the last Welwe years, rnainty as part OF environmental impact 
assessment steldies for seweral different projects. Data on Brent goose and 
wader u5e of different areas of Dublin Bay have been collected for Mile Dublin 
lsay Project EIS and subsquent ecslogical monttoring programme. These 
sources prouide infomation {on high, mid and low tide distribution of Brent 
geese and waders in the North Bull kagoon and 'South Dublin Bay, and mid to 
high tide use of the South MI Lagoon. Infomation on the distribution of 
duck b taken mainly From the IGusewway Study prepared for Dublin C i  
Council in 2802. Data ora the use of the Liffey Estuaiy (including the Taka 
&sin and Bull Wall Sands, to the west of the North Bull Wall) are taken from 
the I997 El5 for the proposed 26 Hectare Reclamation at Dublin Portl and 
from studies carried sut for Dublin City Council in 2006 for flax! defence work 
at Cbntarf Pr0mmade, 

,! 

Nationally important species: shelduck, teal, pintail, shoveler, 
red-breaded merganser. 

Most of the duck species occurring in Dublin Bay use the intertidal and 
saltmarsh habitats in North [Dublin Bay, and are almost entirely restricted to 
the Bull Lagoons close to the causeway. 

I 

SBasndUck. 
Shelduck feed over littoral muddy sand and mud, with almost all birds 
recorded in the Bull Lagoon!;, although some use is made of the Tolka Basin. 
Very small numbers (<IO) are recorded occasionally in boterstown Marsh 
and South Dublin Bay. Unlike the other duck species, shelduck feed 
extensively on exposed intertidal sediments at low tide. Shelduck feed mainly 
on small molluscs including Hydrobia, and on small crustaceans including 
Coropbium. 

Dabbling duck. 
Dabbling duck species (wigeon, teal, mallard, pintail and shoveler) generally 
loaf on the channel of the Santry River in the North Bull Lagoon, and the 
Naniken Stream in the South Bull Lagoon at low tide. From mid tide level, 
they feed actively in shallovv water over the littoral muds, and move into the 
salt meadow habitats on Bull Island with the rising tide, continuing to feed 
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BRIEF OF EVIDENCE 

there. Mallard, pintail and showeler remain dose to the causeway throughout 
the winter. Most of the pintail occur to &he north OF the causeway, where the 
Sa/icurnia flats in the North Bull Lagoon provide an important feeding habitat, 
All three species are omnivorous, taking both plant and anjmal food, with 
shoveler adapted to filter very small food items including pianktonic 
crustaceans, small molluscs, seeds and plant debris, 

Wigeon and teal use a rather larger area of Dublin Bayf both spm-es fed 
over mixed substrate shore in the South Bull Lagoon and in the Tolka Btuavp 
as well a5 over littoral muds and muddy sands. Wigeon are herbiiorous, and 
feed extensively on green algae growing on littoral habitatsr and also 093 saR 
meadow vegetation. Teal are omnivorous; seeds are an important part of the 
winter d jet. 

Small numbers of mallard and teal use South Dublin Bay. Tea1 use 
Booterstown Marsh, while mallard feed in the intle~dal near rock outcrops 
between Blackrock and Salthill as well as in Blooterstown Maah. 

D~VhBg dMCk. 
The diving duck species, goldeneye and red-breasted merganser, oacur 
offshore in Dublin Bay, although they do feed over littoral habitats when 
these are submerged at high tide. Red-breasted merganser feed cm fish, while 
goldeneye feed on molluscs and crustaceans. 

Nationally important species. 

Oystercatcher are widely distributed in Dublin Bay, with 34% of the total 
recorded in the North Lagoon, 29% in the South Lagoon and hiffey Estuary, 
and 37% in South Dublin Bay. They are present throughout the year, but only 
in small numbers during the summer months. Numbers build up from 
luly/August, and remain high through the winter, declining sharply in April as 
birds leave to breed elsewhere. ’ 

Overall, the North Bull Lagoon is more preferred for feeding than other parts 
of Dublin Bay. Dublin Bay Project monitoring data show that the most 
preferred area of the North Bull Lagoon is the Sutton area, where 
oystercatchers feed on the mussel beds in Sutton Creek. The density sf 
oystercatcher feeding here at low tide is the highest recorded in Dublin Bay, 
at up to 34 birds per hectare. They also feed on mussel bed near the wocrden 
bridge, and on mixed substrates in the Liffey Estuary. Oystercatcher feeding 
in lower densities on muddy sands are likely to be taking cockles and Baltic 
tellins. 
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Cockles Cerastoderma &u/e and mussels Mytilus edufls are the preferred prey 
species of oystercatcher. The abundance of these specks varies with tidal 
level, cockles are most abundant around mid-tide lewd, while mussels are 
most abundant on the iower shore vats et al, 6993). Macoma baltbica, 
which occurs in the same habitats as cockle, are also eaten b.y oystercatchers.s, 

The main oystercatcher roosts are on the salt meadow habitats at Bull Island, 
and the sand bars near Menloion Gates in South Dublin b y .  They also most in 
smaller numbers on the mk:-arrnoured railway embankment in South Dublin 
!Bay, Sub-roosts often form i! to 3 hours before high tide, birds stop fixding 
and gather on exposed littoral sands, gradually move to high tide roost areas 
as the tide rises. 

Oystercatcher3 feed on terrestrial as well as littoral habitats, paaicaJBarh/ in the 
middle of winter. They are often seen on amenity grassland3 in Dtsbih, as 
well as on coastal algricarlitarral land, where they feed on ~ i r t h ~ ~ m ~ .  

1 

Nationally important species. 

Ringer plover occur mainly in the North Bull Lagoon (38%) and in S~u th  
Dublin Bay (47%), with relatively little use of the South Bull Lagoon and fiffey 
Estuary at 15%0 overall* The North Bull Lagoon is preferred owerall, with use 
of the South 5ay and South €lull Lagoon/Liffey Estuary being in proportion to 
their area (i.e. random use). IHowever, this overall pattern is complicated by 
the fact that ringed glover teerid to have a favoured feeding area in the North 
Lagoon and South Bay in any given winter season, where a flock will be found 
on most count dates. These areas are relatively small in comparison with the 
feeding distributions of other species, and include tittoral sand and muddy 
sand habitats. Prey species taken are variable, and ringed plover become less 
selective of prey type when availability is low. Prey species recorded for 
ringed plover are isopod and amphipod crustaceans including Corophium and 
Talitrus, small oligochaete and polychaete worms including Hediste (Nereis) 
diversicoilor, and gastropods including Littorha, Macoma ba/thica, and 
Hydrobia uhae (Cramp and Simmons). 

Ringed plover use both soft and hard subdrates for high tide roosting. I n  
South Dublin Bay they roost on the sand bar near Merrion Gates, but will also 
roost on the west pier in Dun Laoghaire. Birds feeding in the North Bull 
lagoon roost in salt meadow vegetation on Bull Island. 
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Nationally important species. 

Grey plover occur mainly in the North Bull Lagoon (4°/Q), with some use of 
the South Bull Lagoon and UVey Estuary (22Oh3, and very little use of South 
Dublin Bay (<l%), The preference indices f ~ r  grey plover ami strong 
selection of the North Bull Lagoon. lhey occur on muddy sand and mixed 
substrate habitats, with minor use of mussel beds, and avoid soft muds. The 
diet has been found to be varied, and the density sf feeding grey plover mast 
strongly correlated with the density of prey species Nephtys hamberg!& 
Scoloplos armigerr hnke conchilegar with cirra tulid dedtyty, with Cornphiurn 
density, and with thle density of small cockle Cemstadma &.de and Baltic 
tellin Piacoma batthica (Yaks et al, 1993). Another study mnfirrned that y e y  
plover bok lugworn Arenicda marim, ragworm Ne~ek idtVerdco& sea slug 
Aidefja mudesta, and the opisthobranch Re6-usa abtusa (he V, Dit Durrell and 
Kelly, 1990). Gos-Custard et a1 (1977) reported that eY PlOYW exPC9~Oi.t@d 
all the dense Lanice beds, but did not feed extensively in other areas where 
other prey species were abundant. 811 three studies were @avid ~iut (on the 
Wash in south-east England, 

Grey ptower roost in saltmarsh near the causeway, -with roosts in h t h  the 
North and South Bujl Lagoons. 

Nationally important species. 

li, Dublin Bay, Sanderling feed on the littoral sands on Dollymount Strand anld 
in South Dublin Bay, with 30% of the total number of birds recordfed at IOW 
tide in South Dublin Bay. Generally, sanderlings are associatied kvith open 
sandy coasts rather than estuaries, and their diet is kss we39 shudied than 
other waders. The main prey groups are given as djpteran flies, beetles, and 
small crustaceans, with molluscs and polychaete w~orms also taken (Snow and 
Perrins, 1998). Small amphipod crustaceans such as 5athyporeL3 and 
Corophium spp. seem likely to be the main prey species In Dublin Bay. 
They occasionally feed in small numbers along the drift line, where thley 
probably feed on dipteran flies (including adults, larvae and pupae), and on 
amphipod crustaceans like sand-hoppers Taljfris sattatm 

I ’ Ill 

Sanderling in South Dublin Bay roost on the sand bar near Merrion Gates, and 
on hard substrates; on the west pier in Dun Laoghaire and on the mck- 
armoured railway embankment, 
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f 

NationalPy imgxsttant species. 

Curlew are widely distributecl in Dubfin b y ,  but occur in substantial& higher 
densities in the North my. 5.2% of all low tide records are in the North Bull 
lagoon, 4l0/o in the hiffey Estuary, and 7% in South Dublin Bay. They are 
present tbroughout the year,. but occur only in small numbers from April to 
July. Curlew tend to spend more time roosting than other wader species. The 
Sahcomja flat near the causeway in the North Bull Lagoon is used for roosting 
at mid or low tide, between 100 and 200 birds are often present here. Curlew 
sub-roost on the upper shore as the tide rises in both of the Bull Lagoons, 
and in much smaller numbers on sand bars in South Dublin Bay. The salt 
meadow on Bull Island is usecl for high tide roos'ting. 

Curlew diet is varied, and inc:ludes crustaceans, polychaete worms, and 
bivalves. In general, curlew are found in higher densities on muddy sediments 
(Austin et a], 1996). In Dublin Bay, they feed on muddy sands, muds, and 
mixed littoral sediments including mussel beds. Crabs are an important part of 
the diet, curlew were found to take crabs with a carapace width of up to 
35mm, much larger than the biggest ones taken by redshank, the other 
wader species which was found to eat crabs (Goss-Custard et al, 1977). 
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Curlew also eat the polychaete species hanice, m k d a g  and Wider and 
occur in higher densities where Nephtys spp. ape abundant w g & q  that 
they also take t h e  species, (Yates et at, 1993), EWabe species eaten by 
curlew include Macoma ba/thkat Cemst&ema &ule3 and Six&ku!afia plana. 
Curlew generally eat the larger size classes of all prey qxxies, whL& are too 
big for smaller waders t~ handle. 

Nationally important species. 

Turnstone show the highest preference for the Sswth l3ull il;agosin and UHey 
Estuary, with 66% of low tide records here, foDbwed by &e North 81.131 La8goora 
(23%). Small numbers occur in South Dublin Bay (11%), where most of the 
use occurs between Blackrock and Dun-Baoghaire. Turmb are s o m e t h - ~ ~  
recorded on the Great South Wall, In general, turnstone distribution in Dublin 
Bay is cowelated with the presence of mixed littoral sediments and rock 
supporting a flora of brown algae. Turnstone feecl on epifauna in these 
habitats, searching undec stones and brown algae their name implies. 

The largest turnstone roost in Dublin Bay is in the South Bu13 Lagoon, In 
South Dublin Bay, turnstone roost on the w e t  pier in Dun Laoghaise, or on 
the railway embankment, 

Kwot 
Knot feed mainly by touch while probing in the sediment, but also feed by 
sight. The wintering diet is dominated by a small number of rnollwsc species 
(bivalves and snails)., Knot diet has been observed to vary seasonally, with 
small cockles (< 1Omm) important in the diet in autumn, and Baltic tellin (6- 
15mm) more important in winter. flydrobia in the 2-7mm size range were also 
eaten frequently; ragworms and small crustaceans were t&en occasionally 
(Goss-Custard et al, 1977). Other studies have shown that knot feed almost 
entirely on molluscs during the non-breeding season, but will feed 
opportunistically on temporary abundances of other foods such as horse-shoe 
crab and dipteran larvae (Masero, 2002) 
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BWk-hiid 
Black-tailed godwit f e d  on bivalves and polychaete worms in littoral habitats8 
with bivalves preferred, and worms taken mainly if bivalve density drops 
below a threshold density (Gill et ai, 2001a), Bivalve species taken are 
9robjcukwi.a planaJ Macoma balthica and Mya arenafa# in the 4 - ZQmm size 
range. These accounted For 74yo of the prey items taken by black-tailed 
godwit in six estuaries studied in south east england. The main polychaete 
species taken was Hdide divmicdor (Gill et at, 200 la). 

Black-tailed godwit also Feed on wet grassland habitats in winter, where 
earthworms are the main prey taken. 

The main invertebrate prey specie5 taken by bar-tailed godwit are Lanice 
conchhya, Macma balthica and H d t e  diversico1o.c Lanice occur on the 
lower shore and are generailly not available during neap low tidesl the birds 
were found to feed on Macoma and Nereis when banice beds wiere 
submerged (Goss-Custard et al, 1977). Yates et a! (1993) found that bar- 
tailed godwit low-tide Feeding densities were also correlated with the densities 
of Arenicda marina. Other prey reported for bar-tailed godwit are small 
crustaceans including Coruphium, Crangon and Carcinus, the molluscs 
Hydrobia and Ljttorha, and the polychaete worm Scokpk~ 

1 

Redshank. 
Redshank diet is varied, with seasonal variation in the prey species taken 
which may be related to availability. The amphipod crustacean Coropbjum is a 
preferred prey species which may be relatively inactive at iowi temperatures 
and less detectable by the blirds (Goss-Custard 1977). Redshank were found 
to take the polychaete wornis Hedi3te diversicoior and Nepbtys hombergii, 
and the bivalves Macoma balthica and Scrobicularia pima, when Corophium 
was not present. Cerastodetma edule and Hydrobia were found to be 
taken by redshank, and also crabs, Crangon shrimps, and small fish (Goss- 
Custard et al, 1997). I n  anoither study, redshank low tide feeding density was 
found to be positively correlated with the density of AIephty5 species, Lanice, 
Corophium, Scoloplos armiger, and Hydrobia (Yates et al, 1993). Redshank 
are reported to be the only wader that makes extensive feeding use of salt 
meadow creeks (Goss-Custard et at, 1977). 

> 
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1.1 I hold a 2.1 honour!; degree of Bachelor of Science in Chemistry ( I  991) From the 
University of Limerick, where I majored in Environmental Chemistry and a Ph.Q. 
in Chemical Engineering from the University of Birmingham (1998), where I 
specialised in the Chemistry and Degradation of waste materials. I am a 
Member of the UK Dioxin Network, an associate member of the Institute of 
Chemical Engineers (AMIChemE), a graduate member of the Chartered Institute 
of Water and Environmental Management, a member of the iChemE 
Environmental Protection Subject Group (EPSG), a member of the IChernE Loss 
Prevention and Safety Group and a Member of the -Institute of Environmental 
Management and Assessment (IEMA) and have been appointed to the Irish 
Committee of this Organisation. It is a requirement of membership of these 
organisations that 1 am active in the field of professional .chemistry and 
environmental assessment and satisfy their requirements with regard to level of 
qualifications and experience. 

1.2 I have been active in the field of chemistry and environmental assessment for 16 
years, the last 10 as an Environmental Consultant. I have considerable 
experience with respect to the analysis and behaviour of chemicals in the 
environment, and have monitored and modelled the behaviour of many man 
made chemicals on green field and brown field sites. I have conducted soil 
PCDD/F sampling studies in both urban and rural environments, in Ireland and 
the UK, for private developers and Local Authorities, and have modelled PCDD/F 
exposure for PCDDI'F uptake and movement in the environment, in the UK and 
Ireland. I worked for many years in the UK where I designed and implemented 
soil contaminant monitoring programmes for the UK (Environment Agency) EA 
and private companies, and constructed mathematical models of contaminated 
sites to determine impacts on soil, water and human beings, through multiple 
exposure pathways. I have represented major brown field developers and 
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, as part of 
planning and licensing submissions. I have prepared soil quality assessments 
and modelled contaminant behaviour on development sites in Ireland and 
successfully presented these assessments to An Bord Pleanala and the EPA. 

1.3 I am currently Director with responsibility for Soil Quality with AWN Consulting. ll . Recent Soil PCDD/F Proiect Emerience ll 
3 

0 

Q 

0 

Q 

Carranstown Waste-to-Energy Plant An Bord Pleanala Oral Hearing (2007) 
Ringaskiddy Waste-to-Energy Plant Waste Licence & Oral Hearing (2005) 
Carranstown Waste-to-Energy Plant Waste Licence & Oral Hearing (2005) 
MBM Waste-to-Energy Plant EIS (2003) 
Liquid Waste'lncinerator EIS, Cork (2003) 
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0 Courtlough Waste-to-Energy Plant EIS (2002) 

Other Soil Chemistw Assessment Proisct E;ccmhm?i? 

Dublin Port Tunnel (2006) 
Metro North (2007) 
Oublin North Fringe Project (2006) 
Wyeth Expansion (2004) 
Dublin S2S (200412005) , 

Aka Pharmaceuticals EIS (2001) 
Analog Devices I PC Licence Review (2001 ). 
Clifden Airstrip EIS l3 Oral Hearing (2000)) 
Heuston Office 8 Technology Park E15 8 Oral Hearing (2002) 

i 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 26-07-2013:01:15:41



2.1 AWN Consulting Limited was commissioned by Dublin Cihj Council lo conduct a detailed 
appraisal of the potential impact on PCDD/F in sediment in Dublin Bay associated with 
the proposed 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 io 
be of toxicological significance are commonly referred to as dioxins, although these 17 
congeners comprise 7 dioxin congeners and 10 furan congeners. Dioxins and furans 
are chemically very similar compounds, with furans having one less oxygen atom than 
dioxins, in their chemical structure. 

2.2 Sediment PCDD/F quality data was assessed by meam of a baseline sampling. 

2.3 

2.4 

2.5 

Available published guidance documents which are relevant to assessing PCDO/F in 
sediment were &suited. 

The impact of the proposed Dublin Waste To Energy Facijity on PGOD/F in sediment 
was assessed. The assessment was carried out using USEPA modelling 
methodology. 

'r 

The impact of PCDD/F emissions on PCDD/F sediment concentrations was compared 
with relevant standards and guidance. 

I 
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3.f The approach adopted for the PCDDlF intake assessment firstly involved a detailed 
consideration of the available published guidance documents and Directives which are 
relevant to assessing the PCDD/F intake impacts from an incineration facility. The key 
documents consulted in the assessment were: 

0 

0 

Council Directive 2000/76/EC (The Incineration Directive) 

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 €PA, Washington, July 1999USEPA 

Proposed Environmental Quality Guidelines for Dioxins and Furans in Water and 
Sediments, UK EA 2004 

3.2 The modelling approach, as per USEPA modelling techniques was: 

3.2.1 Determine baseline concentrations; 

3.2.2 Use US EPA Model for determining soil PCDDF concentrations to 
predict impact of proposed facility and compare with limit values 

- 
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'4-0 

4.1 

5 

BASELINE ASSESSMENT 

Information on current (baseline) sediment PCDD/F concentrations in the vicinity of 
the proposed WTE facility was obtained ffom a rnonitoling sumey conducted in the 
region of the site of the proposed facility. 

Along southern 
boundary of South 
Bull Wall 
Mud bank to the 

21" March 2007 

4.2 

6 

7 

4.3 

north of the 20th March 2007 
Shipping Channel 
Tolka Estuary near 
Alfie Byrne Rd 20th March 2007 

4.4 

13 

AWN Consulting Ltd, in co-operation with Ms Eleanor Mayas, Ecological Consultant 
and EcoServe, carried out a programme of background sediment sampling and 
monitoring. A total of 17 no. sampling locations were chosen by Wls Mayes and the 
rationale for selecting sampling sites is presented in her Brief of Evidence. 

Island 
North ofthe , 

Causeway onto Bull 
Island 

21" March 2007 
- 

6 no, sample sites were chosen by 'Ms Mayes as being the priolity ~ Q C  initial sampling 
and analysis and these were sampled first and the samples sent to the laboratory, the 
remaining 11 no. sites have since been sampled and are currently being analysed in 
khe laboratory, The full suite of data will be available Lo the Environmental Protection 
Agency for the purpose of the waste licence application. The sampling locations are 
shown on Figure 4.1 and described in Table 4.1. 

I 

Sampling was conducted by marking out an area of lOOm x 100m and taking 20 com 
samples using a 3" diameter core, operating to a depth of 14crn (the depth specified 
by Ms Mayes). Samples were combined in a clean container and thoroughly mixed 
and then transferred to a previously cleaned sample jar supplied by SAL Laboratories, 
the UKAS accredited laboratory which conducted the analysis of the samples. 

I South of the 
12 Causeway onto Bull 21'' \\/larch 2007 

Dublin Waste TO Energy Proof of Evidence (PCDDIF in sediment) Pap3 8 Of I3 
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sielasment 
SampUing 

Point 

4 

5 

6 

7 

12 

13 

PCOWF PCDDIF 
sam@!ng point TEQ 

LocatD on I -TEQ 
( n g / W  ' (ng/ag) 

0.5 CO. 5 Sandyrnount 
Strand 

Along southern - 43.5 a . 5  
boundary of 

South Bull Wall 
Area to the north <0.5 4 . 5  
of the Shipping 
* Channel 
Tolka Estuary 4.9 5.6 

near Alfie Byrne 
lid 

North of the  0.7 0.9 ' 

Causeway 
onto Bull Island 

South of the 2.4 2.7 
Causeway onto 

Bull Island 

1 

2 

TEQ derived using Ecotoxicologtcat TEFs as per UK EA 2004 

TEQ derived using NATOlCCWlS TEFs 

* c  

4.5 The dioxin results are shown in Table 4.2. Results are presented using TEFs for 
ecotoxicological assessment, as presented by the UK Environment Agency in 2004, to allow 
comparison with U K  EA standards, and as NATO CCMS TEQ to allow comparison with the 
recorded concentrations at other sites, as listed in the sections on' the following page. The 
highest PCDD/F value recorded (TEQ OF 4.9 ng/kg) was for the sample from the Tolka 
Estuary and 3 of the samples (4, 5 and 6) showed PCDD/F concentrations below the limit of 
detection of 0.5 ng/kg. (These samples had recorded concentrations of 0.019, 0.089 and 
0.332 ng/kg respectively, but the laboratory's accreditation requires that they record a TEQ 
,below 0.5 ng/kg as a "less than the limit of detection" value) 

4.6 There are currently no standards for dioxin concentration in sediment and reference was 
therefore made to the U K  Proposed Environmental Quality Guidelines for Dioxins and Furans 
in Water and Sediments, published by the UK EA in 2004. The Guidelines use the concept of 
using a 2000 ng/kg as a TEQ x fraction of organic carbon to determine the appropriate limit 
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)$ 

4.7 

4.8 

4.9 

4.10 

value. The IPCDDIF limit values derived for the samples listed in Table 4.2 are presented in 
Table 4.3. 

?4 Organic 
Sample Carbon 

2000) 
1 4 1  0.1 I 2 

I 7  1.9 38 4.9 
I 72 1 0.4 I 8 I 0.7 

0.6 12 2.4 
Tabbe 4.3 Limit Ualues derived for Sarnpl@s Analysed 

tdrlote that samples 4,5,6 had measumd concentrabions of D.OJ9, 0.039 and 0.332 ng/i%g mspectn’wefy bull 

.that @fahe PCDWF limit w3s callcub teacl using an assumed ctoncentuation of 0.5 ng/k.g, whkh is <&e Jimib of 

debection ob the assay 

It can be seen from Table 4.3 that even using this wen) conservative calculation approach, 
and using TEFs publjshed by the UM EA for ecotoxicological assessments, the measured 
concentrations are well below the relevant limit values for PCDDlF in sediment. 

f t  is useful to compare the measured data with recorded data for other countries. Rose et al, 
in their study of UK river sediments in 1994 noted that concentrations varied between 1-99 
and 122 nglkg JEQ in a study of 36 different rivers, with only 10 out of 36 samples having a 
concentration less than 10 ng/kg TEQ (from Rose, McKay and Ambridge, NRA R & 0  Note 
242, UK NRA 1994). 

The OSPAR Commission (the Convention for the Protection of the Marine Environment of the 
North East Atlantic) published a comprehensive review of dioxins in the marine environment 
in 2005 (ref. Hazardous Substances Series “Dioxins”, OSPAR, 2005). The review notes that 
recorded marine sediment levels in unpolluted fjords in Norway were up to 12 ng/kg TEQ, with 
harbour sediments having concentfations of 20 - 40 nk/kg TEQ and heavily polluted fjords 
had sediment concentrations of up to 60,000 ng/kg TEQ. 

Background levels of 1 nglkg or less were recorded for samples taken in the Barents Sea, 
and this was taken by the review as being the background concentration in natural sediment. 
The report also notes that storm water sediment from a study in Germany had concentrations 
of between 10 and 29 ng/kg TEQ and that harbour sediments in Hamburg had concentrations 
of up to 1500 ng/kg TEQ. 

~ 

4.11 In summary, it can be conclucled that, based on the samples analysed, the recorded 
concentrations in Oublin Bay are low and are close to what is termed natural background and 
are well below any limit values. 
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5.8 MIBDEkLiladG ASSESSMENT 

5. -I 

5.2 

5.3 

5.4 

Bba oldell i 81 g Approach 
In order to model the potential impact of the emission QIP sediment PCDU/f 
concentrations, reference was made to the model u:sac"l tn the US EPA document 
"Human Health And Ecologic*al Risk Assessment Suppod To The Devalopnaant Of 
Technical Standards For Emissions From Combustion Uaihs Burning Hazardous 
Waste, EPA Contract No. 68 - W6 - 0053, US €PA, Washington, July i999USEPA". 

This model is used Lo predict the possible increase in soil PCOO/F concantfations clue 
to the deposition of PCDD/F, and its use is conservative in this instance, as it does not 
have an algorithm for calculation the possible [ernovat of; PCOD/F from the effecied 
area by tidal action and scouring. The model also assumes that the affecied area Is 
open to the atmosphere 24 hours per day, 7 days per week, whereas in actuality, the 
affected areas are covered by the tide for a portion of each day, the extant of thal 
portion being determined by the tidal cycle at hat particular time. t 

PCDD/F deposition flux from the proposed facility was niodalled by AWN Consulting 
and presented in the EIS and this data has been used in the following assessment. 

ModeOBing of Ompact of bWE Ernissiows om PCDDIF iintlake 
Sampling site 5, which was located along the southern boundary of the South Bull 
Wall, is in the vicinity of the maximum predicted deposbtion rate from the proposed 
facility and was therefore chosen as the site for modelling of the impacts. The current 
background, theoretical predicted increase in sediment concentrations and [estimated 
likely increase in sediment concentrations are shown in Tabte 5.1. 

Interpretation of ResuUts 
The modelled results shown in Table 5.1 show arpr&icted inuease in sediment 
PCDD/F concentration from 0.0848 nglkg as a baseline TEQ to 0.3071 ng/kg, over a 
30 year period operating life of the facility. This theoretical incr.easa is likely to be 
overly conservative as it  does not take into account the impact of sediment transport 
and removal from the area by tides, with associated dioxin removal. Given that 
sources of all 17 PCDD/F congeners are present in soils in Dublin City coastal area (as 
baseline terrestrial soil samples showed the presence of all congeners of all 17 
congeners) and yet only OCDD, 1,2,3,4,7,8-HxCDF, 2,3,4,6,7,8-HpCDF, 1,2,3,4,6,7,8- 
HpCDF were measured in the sediment sample taken from sampling location 5, it 
could be argued that only these congeners will remain bound to the sediment in that 
area and that other congeners will tend to be removed by transport of sediment 
fractions and the likely longer term increase is shown in the cotcrrnn titled "estimated" 
which shows the predicted increases in the congeners already noted as being present 
in the sediment. 

PCDDlF in Sediment Page '1 2 of 'I 3 
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I The likely predicted increase is therefore likely to be from a background of 0.0848 
ng/kg TEQ to 0.0898 ng/k;g TEQ, an insignificant increase. 11 should also be noted that 
even the greater increase to 0.1071 is well below the limit value of 2 vlglkg and the 
natural baseline value of 1 nglkg as noted by OSPAR. 
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