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---------------------From: 
Sent: 
To: 
Subject: 
Attachments: 

Importance: 

Dara White <dwhite@water.ie> 
15 March 2019 15:41 
Gerry O'Donoghue 
FW: Confident ial - Ecoli levels in discharge 
20190315_Statistical Ana lysis of predicted Ecoli concentrations_ver2.docx 

High 

From: O'Keeffe, Ciaran [mailto:Ciaran.0Keeffe@jacobs.com] 
Sent: 15 March 2019 14:25 
To: Dara White <dwhite@water.ie> 
Subject: Confidential - Ecoli levels in discharge 

Importance: High 

Dara, 

As discussed 

From: Alan Berry <alan@marcon.ie> 
Sent: 15 March 2019 11:19 
To: O'Keeffe, Ciaran <Ciaran.0Keeffe@jacobs.com> 
Cc: McGlynn, Stephanie <Stephanie.McGlynn@jacobs.com> 
Subject: [EXTERNAL] Re: FW: Shellfish expert [ALG-MAIN.FID2334887] 
Importance: High 

Ciaran, 

Updated version of document, conta ining additional comparison against Oysters and Mussels. 

Alan Berry 
Manag i ng Direct o r 
Marcon Computations International 

Mar con Comput ations Inter nationa l ~s a r egister ed bus iness na~e o: Gl obal Ear t h and 
Ocean ~odell i ng Solut ions Limit ed . 
Compar.y r egis t rat i on details f o= Globa l Ea rth and Ocea r. Mode l l ir.g Solu t i ons Limi t ed : 
Reg i stered Number : 425721 
Regi s tered O:f ice : Ca her ga~ , T~am, Co . Gal way . 

On 2019-03-15 10:34, Alan Berry wrote : 

Ciaran, 



Find attached. 

Not good. 

Alan Berry 

Managing Director 
Marcon Comput ations I nternati onal 

Marcon Computations Internat ional i s a regis ter ed business name o f Global Eart h and 
Ocea~ Modell i ng Solutions Limi t ed . 
Company registrat i on details for Gl ooal Earth and Ocean Mode l l i ng Solut i ons Limited : 
Registe red Number : 425721 
Regis tered Of f ice : Cahergal , Tuam, Co . Galway . 

On 2019-03-14 08:25, O'Keeffe, Ciaran wrote: 

Alan, 

See email below from ALG which is raising two questions that FCC are concerned about. We have a meeting with 

FCC this afternoon to discuss these concerns. In light of the memo from our shellfish expert that Sarah circulated 
yesterday do we have a problem with our assessment? Could you give me a call to discuss please. 

Regards 

Ciaran 

From: Alison Fanagan <afanagan@algoodbody.com> 
Sent: 13 March 2019 08:47 
To: O'Keeffe, Ciaran <Ciaran.0Keeffe@jacobs.com> 
Cc: Noeleen McHenry (nmchenry@water. ie) <nmchenry@water.ie>; Olwyn James <ojames@water.ie>; Kristen Read 
<kread@algoodbody.com>; Brendan Curran <bcurran@algoodbody.com>; Chris Stynes <cstynes@algoodbody.com> 
Subject: [EXTERNAL] RE: Shellfish expert [ALG-MAIN.FID2334887) 
Importance: High 

1111 

2 



-Alison Fanagan I Consu ltant 

IFSC, 25-28 North Wall Quay, Dublin 1, 001 H104 I www.algoodbody.com 

From: O'Keeffe, Ciaran [mailto:Ciaran.OKeeffe@jacobs.com] 
Sent: 13 March 2019 08:30 
To: Alison Fanagan 
Subject: RE: Shellfish expert [ALG-MAIN.FID2334887] 

Expecting a memo from her today with phone call to follow. 

From: Alison Fanagan <afanagan@algoodbody.com> 
Sent: 13 March 2019 08:29 

To: O'Keeffe, Ciaran <Ciaran.OKeeffe@jacobs.com> 
Subject: [EXTERNAL] Shellfish expert [ALG-MAIN.FID2334887] 

Hi Ciaran 

How are you getting on with this expert, is he or she on board yet? 

Regards 

Alison Fanagan I Consultant 
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IFSC, 25-28 North Wall Quay, Dublin 1,001 H104 I www.algoodbody.com 
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-------------------From: 
Sent: 
To: 
Cc: 

Jane Chambers 
19 March 2019 22:23 
Callista Brien 
Geoff OSullivan 

Subject: RE: [EXTERNAL] Re: GOD - Wording re modelling background. [ALG­
MAIN.301850.01416521) 

Follow Up Flag: 
Flag Status: 

Callista 

Follow up 
Flagged 

Can you let me know where tertiary treatment has come from? 

/YltTYJOfj(A- cftt J Ml­
~ v V adt£v+r-i'01,,< I 

wh-J? 
I have just briefed RTE and Morning Ireland on 2nd treatment at 6:30pm and 8:45pm this evening 
respectively. 

Regards 

Jane 

From: Call ista Brien 
Date: 19 March 2019 at 21 :59: 19 GMT 
To: Dan O'Boyle , O'Keeffe, Ciaran 
Cc: Jane Chambers , Geoff OSullivan 
Subject: RE: [EXTERNAL] Re: GOD - Wording re modelling background. [ALG­
MAIN.30 1850.0 1416521] 

Thanks Dan. I think that reads well. 

Copying Jane and Geoff as Jane May need final messaging for any media interviews. 

C 

From: Dan O'Boyle 
Date: 19 March 20 19 at 21 :56:09 GMT 
To: O'Keeffe, Ciaran , Cal lista Brien 
Subject: RE: [EXTERNAL] Re: GOD - Wording re modelling background. [ALG­
MAlN.30l850.0141652 I] 

Hi folks, 
Please see suggested FAQs/responses below: 
Q. Why is tertiary treatment now being proposed? 
Having regard to the submissions made by Fingal County Council and members of the public including fishermen, 
further analysis by a specialist shellfish ecologist was undertaken over recent months. The advice was t o the effect 
that, as a precautionary measure, to ensure the protection of the shellfish, additional treatment should be applied 
to the effluent. Irish Water has responded and confirmed that Ultraviolet (UV) disinfection, which is a tertiary 
treatment, will be applied to all effluent discharges from the new GDD treatment plant. 



1 
Q. Does this mean significant changes to the GDD planning application? 
No. The utilisation of UV treatment does not require any additional structu res or changes to planned structures. 

Q. What is UV treatment? 
UV disinfection is a tertiary treatment process. UV treatment instantaneously neutralises microorganisms as they 
pass by ultraviolet lamps submerged in the effluent. It results in a higher quality effluent. 

Best regards, 

Dan 

Dan O'Boyle 
Technical Director, Project Communications 

From: O'Keeffe, Ciaran 
Sent: Tuesday 19 March 2019 20:42 
To: Callista Brien 

Cc: Dan O'Boyle 
Subject: RE: [ EXTERNAL] Re: GDD - Wording re modelling background. [ALG-MAIN.301850.01416521] 

Callista, 
Text as agreed with Allison set out below 

1 The modelling studies have also confirmed that: 

.. 

bhu 4!!~ covn~ - ~ IS t'1L {}ads/11Mll/+r've 

b.e,,,~12 /Y}~cl? 

• The Proposed Project will assist in achieving the goals of the WFD (i.e reaching good status in all water bodies); 

• The proposed discharge location will not negatively impact any designated bathing waters; 

• The Proposed Project will have a negligible impact on the quality the coastal waters off County Dublin 

1 In its report on the application , Fingal County Council raised issues in relation to the modelling of ecoli concentrations in the 
treated effluent. In response to those submissions. Marcon carried out revised modelling, assuming a higher level of 
coliform concentrations in the effluent than modelled in the original application (300,000cfu/100ml instead of 39,000 
cfu/100ml for the flow to fu ll treatment scenario). That modelling, which Alan Berry of Marcon will give evidence on this 
afternoon, showed that the level of concentration fluctuated with the ebb and flow of tides, providing equal time for 
uptake/accumulation and subsequent clearance/removal of any coliforms by the shellfish and on that basis concluded 
that there was not predicted to be any impact on the shellfish water quality as a result of the Proposed Project. This is 
detailed in the Response. 

1 Subsequent to the Response and having regard to the submissions made by Fingal County Council and members of the 
public including fishermen, Irish Water asked us to carry out some further analysis, which my colleague Marja Aberson, 
who is a marine ecologist specialising in shellfish, completed. Her advice was to the effect that as an abundance of 
caution to ensure the protection of the shellfish, additional treatment should be applied to the effluent. Irish Water has 
determined that it will apply UV treatment to all effluent discharges. The utilisation of UV treatment does not require 
any additional structures or changes to planned structures. 

Regards 
Ciaran 

From: Callista Brien <Callista.Brien@ervia .ie> 

Sent: 19 March 2019 19:00 
To: Alison Fanagan <afanagan@algoodbody.com>; O'Keeffe, Ciaran <Ciaran.0Keeffe@jacobs.com> 
Cc: Chris Stynes <cstynes@algoodbody.com>; Kristen Read <kread@algoodbody.com>; Brendan Curran 

<bcurran@algoodbody .com> 

Subject: Re: [EXTERNAL] Re: GDD • Wording re modelling background. [ALG-MAIN .301850.01416521] 

Ciaran 
Can you send myself and Dan the final language so we can draft the FAQ. 

Thanks 
Callista 
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From: Alison Fanagan <afanagan@algoodbody.com> 
Date: 19 March 2019 at 17:32:44 GMT 
To: Ciaran O'Keeffe <Ciaran.0Keeffe@jacobs.com> 
Cc: Chris Stynes <cstynes@algoodbody.com>, Kristen Read <kread@algoodbody.com>, Brendan Curran 
<bcurran@algoodbody.com>, Callista Brien <Callista.Brien@ervia.ie> 
Subject: [EXTERNAL] Re: GOD - Wording re modelling background. [ALG-MAIN.301850.01416521] 

Alison 

On 19 Mar 2019, at 15:50, Brendan Curran <bcurran@algoodbody.com> wrote: 

Ciaran 

We can discuss when we meet later. 
Kind regards 
Brendan 
Brendan Curran I Associate 

A&L Goodbody 

• ■ 
IFSC, 25-28 North Wall Quay, Dublin 1, 001 H104 I www.algoodbody.com 

The information conta ined in this email transmission is confidential and may be privileged. If you are not the 
intended recipient, any use, dissemination, distribution, publication, or copying of the information contained in this 
email is strictly prohibited. If you have received this email in error, please immediately notify us by t elephone at 
+353 1649 2000 and delete the email from your system. Thank you for your co-operation. 
A&L Good body accepts no responsibility for changes to or interception of this email after it was sent or for any 
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damage to the recipient's systems or data caused by this message or its attachments. Please also note that 
messages to or from A&L Goodbody may be monitored to ensure compliance with the firm's policies and standards 
and to protect our business. 
A list of A&L Good body Partners is available at www.algoodbody.com 
The Information transmitted Is Intended only for the person or entity to which It Is addressed and may contain confldentlal, commercially 
sensitive and/or privileged material. Any review, retransmission, dissemination or other use of, or taking of any action In reliance upon, this 
Information by persons or entitles other than the Intended recipient Is prohibited and may be unlawful. Ervla accepts no liability for actions or 
effects based on the prohibited usage of this Information. Ervla Is neither liable for the proper and complete transmission of the information 
contained In this communication nor for any delay ln Its receipt. If you received this In error, please contact the sender and delete the material 
from any computer. 

E-mail may be susceptible to data corruption, Interception and unauthorized amendment. Ervia accepts no responsiblllty for changes to or 
Interception of this e-mail after It was sent or for any damage to the recipient's systems or data caused by this message or Its attachments. 
Please also note that messages to or from Ervla may be monitored to ensure compliance with Ervla's policies and standards and to protect our 
business. Ervla (formerly Bord Gals ~lreann) Is a body corporate established under the Gas Act 1976. 

Thank you for your attention. 

Is don te n6 an t-elntlteas chulg a seoltar an fhalsnels ata an fhalsnels seo beartalthe agus d'fheadfadh abhar faol run, atci fogalr 6 thaobh 
trachtala agus/n6 faol phrlbleld a bhelth mar chuld de. Ta cosc ar dhulne ar blth n6 ar eintiteas ar blth seachas ante chulg a raibh sf 
beartalthe, an fhalsnels seo a athbhreithnlu, a athsheoladh, a scalpeadh n6 aon usald elle a bhalnt alsti, n6 gnfomh a ghlacadh bunaithe ulrthi 
agus d'fheadfadh sin a bhelth In aghaidh an dlf. NI ghladaldh Ervla aon fhreagracht maldlr le gnfomhartha n6 larmhairtf a bheadh bunaithe ar 
usaid tholrmlscthe na falsnelse seo. Nf bheldh Ervla freagrach maldlr le seachadadh cul na lomlcin na falsnelse ata sa chumarsciid seo na maldir 
le haon mholll a bhalnfeadh lena fall. Ma fualr tu an teachtalreacht seo trf dhearmad, dean teagmhall le do tholl leis ante a sheol r agus scrlos 
an t-abhar de gach rfomhalre. 

D'fheadfadh truallllu sonral, ldlrcheapadh agus leasu neamhudaralthe tarlu do rfomhphost. NI ghladaidh Ervla aon fhreagracht maldlr le 
hathrulthe n6 ldlrghabhall a dheantar ar an rfomhphost 6 bheldh se seolta n6 maldlr le haon damalste a dheanfadh an teachtalreacht seo n6 
na ceangaltaln leis do ch6rais n6 do shonraf ante a fhalgheann e. Tab hair ar alrd le do tholl go bhfeadfadh monat6Ireacht a bheith ci deanamh 
ar theachtalreachtaf chulg Ervla n6 ualdh chun a chlnntiu go bhfuiltear as comhlfonadh calghdealn agus beartals Ervia agus chun ar ngn6 a 
chosalnt. Is comhlacht corparaideach e Ervla (Bord Gals ~lreann rolmhe seo) a bunafodh faoln Acht Gals 1976. 

Go ralbh malth agat as d'alrd a thabhairt. 

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the 
intended recipient. Any viewing, copying or distribution of, or reliance on this message by unintended recipients is 
strictly prohibited. If you have received this message in error, please notify us immediately by replying to the 
message and deleting it from your computer. 

Jacobs Engineering Ireland limited 
Merrion House, Merrion Road, Dublin 4, Ireland 
Registered in Ireland under number 111945 

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only. 

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission Of for any loss 
or damage caused by a virus or by any other means. 

RPS Group Pie, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH. 

RPS Group Pie web link: http://www.rpsgroup.com 
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_______________________ ,_ 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

Hi Marja, 

O'Keeffe, Ciaran 
25 March 2019 18:22 
Aberson, Marja 
Kiernan, Sarah; McGlynn, Stephanie 
GDD - Ecoli Levels in Discharge 
GDD - Ecoli document.docx 

Follow up 
Completed 

Many thanks for making the time to attend our Ora l Hearing, in case we get questions on the ecoli. I am hoping that 
with the commitment to provide UV treatment on the discharge the extent of these questions w ill have diminished 
somewhat. 

Apologies also for interrupting your holiday. 

I attach a short document explaining where we are in relation t o the ecoli levels in the discharge and how we got 
here. If you have any questions do not hesitate to call me at 

Again many thanks and looking forward to meeting you on Wednesday. 

Best Regards 

Ciaran 



----------------
From: 
Sent: 
To: 
Cc: 

Marja Aberson 
25 March 2019 20:37 
Kiernan, Sarah 
McGlynn, Stephanie; O'Keeffe, Ciaran 

> 

Subject: [EXTERNAL) Re: FW: GDD - Ecoli Levels in Discharge 

Follow Up Flag: 
Flag Status: 

Hi 

Follow up 
Completed 

Many thanks for sending through and no apologies needed as often these things cannot be helped . J will 
likely only be able to re iterate the information I have already sourced to date for razor clams 

I hope to be at hotel by 9am on the Wednesday if flights run on time. I ' ll be continuing to read up again on 
all the notes tomorrow as I travel back. 
Hope tomorrow goes well. I w ill read th is info attached tomorrow if ok. 

One thing I wanted to check, as in what an appropriate answer would be if asked .. 

"what is your opinion on .... " 

may I answer that I wi ll not provide an opinion but to state what we understand currently and from that an 
assessment of risk has been made ( which looks to be one based on preca"utionary approach ) woudk thus 
suffice or be inapprop1·iate ? 

1 do not feel corn fortable to state that the risk is one way or the other on the razor clam beds given the level 
of uncertainty at the species specific level . But going on relevant research both university led and 
government funded projects we can understand x, y. z ( eg uptake can follow increase in concentrations in 
water column but a rap id deputation period fol lowing cessation of exposure w ill likely follow in razor clams 
also . ) . 

There seems to be a natural dead end at the moment as we ' ve identified the limitations of our knowledge for 
the target species in question and from that appropriate measures by Irish water has been taken ( UV 
treatment) 

Will this be a suitable stance to take . 

Many thanks 
Ma1ja 

On Mon, 25 M ar 2019 at 21 :0 I Kiernan, Sarah 

Hi Marja, 

Please see be low. 

Kind Regards, 

Sarah 

wrote: 



, . 
Sarah Kiernan BSc. MSc. MCIWEM C.WEM CEnv Technical Director - Environment I Environment, 
Maritime & Resilience I 

From: O'Keeffe, Ciaran 
Sent: 25 March 2019 18:22 
To: Aberson, Marja <Marja.Aberson@. jacob~.com> 
Cc: Kiernan, Sarah <Sarah.Kiernan(li), jacobs.com> ; McGlynn, Stephanie 
<Stcphanic.McGl\nn(ci 1jacobs.com> 
Subject: GOD - Ecoli Levels in Discharge 

Hi Marja, 

www.jacobs.com 

Many thanks for making the time to attend our Oral Hearing, in case we get questions on the ecoli . I am 
hoping that w ith the commitment to provide UV treatment on the discharge the extent of these questions 
w ill have diminished somewhat. /}1 .}J.. Wtu' /;h£,,u. ~ n,e--f--

Apologies also for interrupting your holiday. 
lYJC1t,t.R_ a-tla<._.fuJih., /JvL ql/efhorzs ) 
tvh!:J? Sh e IS & xp e.d-- . 

I attach a short document explaining where we are in relation to the ecoli levels in the discharge and how 
we got here. I f you have any questions do not hesitate to cal 1 me a 

Again many thanks and looking forward to meeting you on Wednesday. 

Best Regards 

Ciaran 

NOTICE - This comrnunic,ll1on may contain confid ' ntial rnd privi leged information that Is for the sole use. oft he intended recipient. Any 
viewing copying or ct1stnbution of, or reliam e 011 th is n •ssagc by uninten Jed r· cipients Is strictly proh1b1ted If you have received this 
messag, 111 'IT0r, 1 leasE notify us immediately by re1 ly ing to thE messa{ and deleting 1 ·rom y• ,.,r computer. 

Sent from Gmail Mobile 
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_____________________ ,_ 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dara White <dwhite@water.ie> 
25 April 2019 12:46 
Ronan Ka ne 
FW: Confidential: GOD - Ecoli levels in Discharge 
20190324_ GOD _20k_cfu_ v3.docx 

From: O'Keeffe, Cia ran [mailto:Ciaran.OKeeffe@jacobs.com] 
Sent: 25 March 2019 18:27 
To: Dara White <dwhite@water.ie> 
Subject: Confidential: GOD - Ecoli levels in Discharge 

Dara, 

Amended document on the 20,000 cfu/lOOml discharge run which includes analysis of the ecoli concentrations in 
the water column along the southern boundary of the designated shellfish area. 

Regards 

Ciaran 

NOTlCE - Ths communI <1tior rnay cont 11r1 conf1dent1al a'ld 1,1iv11, Jed infr rmallon that is forth sole 15e of the Intended rec1pIent Any 
viewing, <.0pying or d1 t 1but,on o , or nJ, ince 01 his message by u11int ~ded recipients Is strn tly pror1ibitcd. If you have rec.civecl this 
message in ,:,rror, pk""e 11011fy l, 1mn J1atcly b1 replying to the message and delet g it fro111 your ;)n,put •r 

Jacobs Engi nee1 ng Ire la 1d Llrr 1te J 
Merrion House, Merrior Roar!, Dl blin 4, Irelancl 
R• gistereJ 111 Ireland under 1wnber 111945 



Summary of UV disinfection runs 

Two scenarios were simulated to assess the impacts of discharging UV treated effluent with a 
coliform concentration of 20,000 cfu/100ml. 

Scenario #1: Synthesised flow@ 20,000 cfu/100ml, no wind 

The model commenced the simulation on 18/04/2015 at 00:00hrs with the proposed GOD Project 
discharging at the synthesised flow profile presented in Figure 1 (below). The Average Daily Flow 
(ADF) is included in Figure 1 for reference. The concentrations of coliforms in the effluent was 20,000 
cfu/100ml. No wind field was specified. 

Scenario #2: Synthesised flow@ 20,000 cfu/100ml, recorded wind field 

The model commenced the simulation on 18/04/2015 at 00:00hrs with the proposed GOD Project 
discharging at the synthesised flow profile presented in Figure 1 (below). The concentrations of 
coliforms in the effluent was 20,000 cfu/100ml. Recorded wind speed and direction data from Dublin 
Airport was defined and presented in Figure 6 below .. 

4.0 

3.S 

3.0 

- Synthesised 

- ADF 

1.0 

0.5 

o.o I 
16/04/1S 21/04/1S 26/04/15 01/ 05/15 06/05/1S 11/05/ 1S 16/05/ 15 21/05/15 

Figure 1: Synthesised GDD discharge rate 

The results were analysed at the designated Malahide Shelifishery sampling point. The concentration 
of coliforms over the course of the simulation for both scenarios (No Wind, and Wind) are presented 
in Figure 2 below. 
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Figure 2: Predicted coliform concentrations at Malahlde shellfish sampling point for No Wind 
and Wind scenarios. 

There is no appreciable difference in predicted coliform concentrations between the No Wind, and 
Wind scenarios. The predicted concentrations were analysed statistically to determine compliance 
with the proposed "All Species" geometric mean concentration on coliforms in the water column of 
1.4. The results from the statistical analysis for the two scenarios are presented in the table below, 
along with the estimated statistics for a discharge at constant ADF of 1.63 m3/s with no wind defined. 

I Geometric Mean 
9()0/4ile 

No Wind 
,. 1.49 ,. 

6.46 

Wind 
1.76 
6.60 

,. 
,. 

ADF No Wind 
1.16 * 

6.32 * 

The geometric means calculated for both scenarios (No Wind [1.49], and Wind (1 . 76)) are greater 
than the "All Species" value of 1.4. It is suggested the reason for this is the character of the 
synthesised flow rate shown in Figure 1 with peak flows at Flow to Full Treatment levels resulting in 
increased mass of coliforms discharging through the outfall. 

Five locations along the southern edge of the designated shellfish waters were also examined, both 
statistically and as a timeseries plots. The position of the five locations are presented in Figure 3, 
below. 
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The evolution over time of the predicted coliform concentrations is presented in Figure 4 and Figure 5 
for the No Wind, and Wind scenarios respectively. 
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Both the above Figures show that highest coliform concentrations predicted at Location S_ 4 just to 
the northwest of the outfall. During the Wind scenario, locations S3 and S_5 are also predicted to 
experience higher than normal concentrations. 

The statistical assessment of both scenarios at the 5 locations along the southern boundary of the 
designated shellfish waters are presented in the tables below. 

Synthesised Flows @20,000cfu/lOOml (No Wind) 

Geometric Mean 
,. SMP S_l S_2 S_3 s_ 4 1 s_s ,. ,. ,. ,. ,. 

1.49 1.22 2.41 3.49 6.03 2.01 
90%ile 

,. ,. ,. ,. ,. ,. 
6.46 1.79 3.14 5.48 12.97 3.89 

Synthesised Flows @20,000 cfu/100ml (with Wind) 
SMP S_l S_2 S_3 S_4 s_s 

Geometric Mean 
,. 

1.76 
,. 

1.34 
,. 

2.76 
,. 

4.35 
,. 

5.78 
,. 

2.65 
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., 
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., 
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., 
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7.57 
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Figure 6: Dublin Airport wlndrose (18/04/2015 - 18/05/2015) 

Impact on Bathing Waters 

The results were analysed at the designated bathing water sampling points on Portmarnock Velvet 
Strand and Claremont Beach and presented in Figure 7 and Figure 8 respectively. 

Predicted concentrations of coliforms at Portmarnock Velvet Strand were very low and show little 
variation between the NoWind and Wind scenarios. 

Predicted concentrations of coliforms at Claremont were low and but showed significant variation 
between the NoWind and Wind scenarios, with the Wind scenario predicting increased coliform 
concentrations following periods of easterly winds. This would be expected given the beach's location 
with respect to the proposed outfall location. 
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1. Aim 

This short literature review of accumulation of the bacteria Escherichia coli in shellfish, encompasses 
the following: 

Section 2: Summary of data and literature sources used. 

Section 3: Potential limitations and important considerations identified. 

Section 4: A high-level summary of the sensitivity of targeted commercial shellfish to potential 
pressures from the proposed discharge during operation (of the marine section). 

Section 5: Background summary information of factors affecting concentrations of E. coli in the 
environment, in shellfish, and current understanding of the relationship between these 
parameters. 

Section 6: Additional text to supplement 'The Applicant's response to consultees concerns of 
potential impact on shellfish waters and shellfish from the proposed discharge (of the 
marine section), as documented in Jacobs (2019). 

2. Methods 

Peer and non-peer reviewed literature has been sourced, and these have included the following: 

• Cefas Project Reports to DEFRA (2006 --2013). 

• Cefas Shellfish Water Quality Investigation Reports (2012) 

• Scientific peer-reviewed literature ( 1984-2018). 

• Marine Life Information Network (Marlin): Biology and Sensitivity Key Information Reviews. 
[Accessed On-Line March 2019). The reviews are cited from the MarLIN sensitivity assessment 
process, which is currently being superseded by the MarESA approach to assessment for 
species and biotopes. 

Much of the information summarised in this document, is cited from reports submitted by Cefas to 
DEFRA as part of the Projects WT1001 ('Factors affecting the microbial quality of shellfish) and 
WT0923 ('Impact of chronic microbial pollution on shellfish). These technical reports themselves 
provided a comprehensive overview of scientific literature, and report upon results of experimental 
work that investigate the relationship between concentrations of E. co/i in ambient waters and in the 
tissues of shellfish. 
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3. Limitations and considerations 

• The Marlin sensitivity review data is not available for all commercial shellfish species of 
interest, and with low level of associated evidence and/confidence in assessments made. 

• Significant bias In studies of commercial shellfish species (e.g. Mytilus edulls) over others 
(e.g. Ensis sp.). 

• Likely high inter-species variation in accumulation and depuration rates. 

• Difficulty in assessment of mobile species (e.g. Cancer pagurus and H. gammarus) due to 
life history and lack of data. 

• Assessments of rate of uptake and clearance are often undertaken under a microcosm 
laboratory condition where expected variations In environmental conditions will not be 
incorporated. 

4. Sensitivity Review 

Table 4 1 summarises the sensitivity review of key commercial species harvested in the area, in 
response to all key potential pressures of the proposed discharge. Although Pecten maximus and 
Mytilus edulis are not listed as a targeted species in Northern Fingal (Table 9.17, EIAR) they are listed 
as a principal shellfish species in the area (Table 9.16, EIAR). 

Potential pressures may encompass physical (smothering, increased sediment deposition and 
turbidity), chemical (changes in nutrient and oxygenation levels), and biological (increase in 
pathogens). No sensitivity review data was available for the following commercial species of interest: 
Necora. puber, Homarus gammarus, Palaemon serratus and Buccinum undatum. 

Except M. edulis, all species are assessed to have a low level of intolerance and high recoverability to 
any potential physical disturbances, and with all species (except P. maximus) being of low sensitivity 
to such pressures overall. All species are assessed to have low level of sensitivity to chemical 
pressures overall, but with the bivalves P. maximus, Ensis sp. and M. edulis exhibiting an 
intermediate level of intolerance to one or both potential chemical pressures listed in Table 4 1. 
Responses to an increase in microbial pathogens/parasites had only been assessed in 
Cancer pagurus and M. edulis; with both species assessed as being of low sensitivity. 
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Table 4 1: Sensitivity of commercial shellfish species, as reviewed under the Marlin sensitivity assessment process. 
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Cancer pagurus 

Increase in suspended sediment 

Increase in turbidity 

Chemical Changes in nutrient level 

Changes in oxygenation 

Biological Introduction of microbial pathogens/parasites 

Velvet swimming crab Necora puber No data available 

European lobster Homarus gammarus No data available 

Shrimp Palaemon serratus I No data available 

Whelk Buccinum undatum No data available 

Great scallop Pecten maximus Physical Smothering 

Increase in suspended sediment 

Increase in turbidity 

Chemical Changes in nutrient level 

Changes in oxygenation 

Biological Introduction of microbial pathogens/parasites 

Razor clam Ens/ssp. Physical Smothering 

Increase in suspended sediment 

Increase in turbidity 

Chemical Changes in nutrient levels 

Changes in oxygenation 
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Biological Introduction of miaobial pathogens/parasites No data available 

Blue mussel Myti/us edulis Physical Smothering Tyler-Walters (2008) 

Increase in suspended sediment 

Increase in turbidity 

Chemical Changes in nutrient levels 

Changes in oxygenation 

Biological Introduction of microbial pathogens/parasites 
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5. Accumulation of E.coli In commercial shellfish 

5.1 E. coli concentrations In seawater 

The degree of E. coli contamination of a receiving water body by a Waste Water Treatment Works 
(VVwTW) will be primarily influenced by the level operational activity of the plant itself, but in addition 
to this the potential risk of accidental release from sewage overflows or plant failure. Heavy rainfall 
and increased fluvial inputs may also increase the loading and subsequent E. coli contamina~ion of a ~ 
receiving water body (Craig et af., 2008; Cefas, 2012a; Cefas, 2012b). WI¥> 1lhI ~ fltl~ 

/ lrl f¥'1Ct!(''> ~ "-«-- J 
The concentration of the bacteria E. cofiwithin crude sewage itself will not exhibit a clear normal ,n~deUa-tj. 
distribution pattern (curve) with often skewed abundances as bacteria often occurs in clumps. 
Following dilution with the receiving waters, the distribution curve of bacteria will be expected to flatten 
across its range of concentrations, thereby also increasing its variation in levels (Cefas, 2013). The 
fate and transport of faecal bacterial once released into ambient waters will be influenced by a 
number of complex and interacting processes where concentrations may be further affected by _,,,.-/.XJ ~ctrlCXf lc.. 
temperature, salinity, tidal conditions, current velocities and geomorphological features of the water S' u rv ~ar,.,,~ 
body itself. Discharges into shallow tidal inlets with constricted entrances may create complex tidal • 
currents and flow patterns restricting the potential mixing and dilution of any contaminants in the water 
column (e.g. Portsmouth Harbour, UK (Cefas, 2012a)). Discharges into an open coastal system 
subject to strong tidal currents may promote rapid diffusion and dilution of faecal bacteria levels in the 
plume. Hydrodynamic modelling of the narrow, Dart Estuary (Devon, UK) were simulated across five 
days in January for a sewage overflow of untreated sewage discharge of 200 m3 (Garcia et af., 2018). 
It was computed that overall, the largest area of E. cofi contamination (>10 cfu/100ml) occurred during 
periods of neap tides and low river discharges, but also with a maximum value obtained during neap 
tide and high river discharges; these both representing the worse-case scenarios. 

The exponential decay (die-off) rates of E. coli in the environment will be a function of natural factors ;f"', oeL,, 
including temperate, salinity and irradiation (Garcia et af., 2018). A review by Craig et af., (2004) f E.CHw 
concludes that in general, within the water column, there is a positive relationship with rates of decay S()(IJetj .fol.

1 
l-

and temperature and sunlight. However, an increase in turbidity of the water may restrict any solar rh,rb, d-,a P£."\ 
penetration through the water column. An in-situ study by Craig et sf, (2004), further showed that "'- P1,t 
E. coli can persist in coastal sediments even after any rapid decline of levels in the overlying water. IL(.fJ o-U1 
Within contaminated sediments, particle size has also been shown to be important factor with an S &/\ i I\ 
increase in E. co/i decay rates in those sediments comprised of larger particles and containing low /'M~ 
organic carbon. It may be that increased nutrient availability in those finer sediment may provide an arf ~ 
important food source for bacteria. C,ou f J 

I
·'.f- f ~ Ui/ 

5.2 E. coll concentrations in shellfish (review by Cefas, 2012c) de.3rtJ.,i'vij of: f L-V { ,· , 

Accumulation of E. co/i bacteria in bivalves will occur during filter-feeding (process of water pumping 
and filtration). This process can be limited by the physical properties of the filter pump and 
concentration of food in the water. Filter feeding has been shown to be autonomous and not regulated 
at the organism level with processes kept open and operating at a constant rate during optimal 
conditions. The efficiency of accumulation can naturally vary with external environmental conditions 
such as concentration and composition of particulates, temperature, current speed, and in part 
viscosity of the water. 

Pumping rates are shown to increase with increasing temperature and also with a decrease in 
viscosity; of which is in itself temperature dependant. Effects of changes in salinity have not been 
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shown to be as important as temperature but with a general pattern of delayed valve opening with a 
decrease in salinity. Euryhaline bivalves can tolerate and thus feed in lower saline conditions (e.g. 
M. edulis) than others (e.g. Ostrea edu/is and Ensis sp.) . Species-specific responses to different 
environmental conditions thus may overall, naturally result in different rates of accumulation. 

There has been shown to be wide inter-specific differences in relative levels of accumulation and so 
contamination in different bivalves. For example, levels of E. co/i in M. edu/is and Cerastoderma edule 
have been shown to be approximately 1 <2, to 3 times higher than Magallana gigas (previously called 
Crassostrea gigas), respectively. Variations in accumulation may be attributable to physiological 
differences but also due to methods of growth (e.g. in bags on bed verses grown directly on bed 
itself). Even among shellfish of the same species in any one bed, the distribution of E. coli in tissues 
can be variable both spatially and over time, with levels between monitoring points varying by 2-3 
orders of magnitude within just a few hours (Walker et al., 2017; Cefas, 2011 ). 

5.3 Uptake of E. coll in shellfish In response to concentrations In seawater 

It can be difficult to directly quantify the relationship between E. coli concentrations in the water to the 
uptake and accumulation in the flesh of shellfish. However, recently funded DEFRA projects 
undertaken by Cefas in the UK sought to: explore the relationship between microbial quality of 
shellfish flesh and seawater, investigate the dynamics of uptake and clearance of E. coli in shellfish 
subject to chronic contamination, identify water concentrations of E. co/i which would be compliant 
with the Shellfish Water Directive (SWD) "guideline" standard (G) of 300 cfu/100g (in 75% of 
samples), and make recommendations regarding an E. coli standard (water column standard verses 
shellfish flesh) for shellfish protected areas (Cefas, 2011 ;Cefas, 2012b; Cefas, 2013). 

5.3.1 Relationship between concentrations In seawater and shellfish 

The relationship between E. coli counts in sampled seawater and shellfish flesh of three species 
(0. edu/is, M. gigas and Mytilus spp. (M. edulis and Mytilus gal/oprovencialis data not separated)), 
sampled between 1991-1994 within six different production areas in the UK was analysed 
(Cefas, 2011 ). The level of contamination between the three bivalves, as expected was variable with 
M. edulis being more contaminated overall and for all species a greater geometric mean 
concentration calculated in the tissues than in the seawater. For all data pooled (all three species, 
n=602) a positive linear relationship between increasing E. co/i levels in the seawater and in the 
shellfish was apparent, however, with a wide spread of values around the computed regression line. 
This wide range in measured values around the predicted values is an expected artefact of data 
obtained under natural environmental conditions. 

Microcosm tank experiments monitored the uptake of E. coli in the tissues of the bivalves M. edulis, 
M. gigas and C. edule exposed to chronic exposure (continuous dosing for 5 days) to a range of water 
quality levels (1 cfu/100ml - 330 cfu/100ml) (Cefas, 2013). Across all concentrations, a rapid uptake 
of E. coli was shown for all species to a maximum 'equilibrium' (plateau) state (within 17 hours) and 
on cessation of dosing, a rapid clearance was also exhibited.Previous studies have shown that there 
is a threshold for E. co/i concentrations in the water, above which bivalves are unable to accumulate 
more bacteria, however this maximum 'equilibrium' state will vary between both individuals and 
species (Cefas, 2011). 

Figure 5.1 shows the time-series data for each species in the microcosm tanks under the maximum 
target E. coli seawater conditions (330 cfu/100ml). Changes in concentrations in the shellfish appear 
to mirror changes in the ambient seawater for all species during the 10-day experiment. Where only a 
low percentage (35% overall) of the variation in concentrations of shellfish tissue was explained by 
concentrations in the water from analysis of historic monitoring data (Cefas, 2011 ), under these 
microcosm conditions, this was found to be much higher at 55 - 60%. The overall factorial increase 
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between seawater and shellfish E. cofi concentrations (as calculated across all tank concentrations) 
ranged from 11. 7 for M. gigas, 15.2 for M. edufis, and 330 for C. edufe with a wider range of 
accumulation rates found overall for C. edufe at each seawater tank concentrations. Although flesh 
concentrations increased linearly with concentrations of the tank seawater, there was no direct 
association with an increase in seawater concentration of the microcosms and resulting accumulation 
factor. 

The rate of accumulation in tissues in the study was overall proportionate to the changes in water 
quality, the rate of clearance following the end of dosing was not as much (Figure 5.1 ). Bacteria can 
be rapidly cleared from shellfish when exposed to clean waters, with an initial phase of greatest 
clearance lasting <1 0hrs then followed by a less evident phase of 10-30 hrs. Within 24 hours of 
exposure to un-contaminated waters, clearance rates of approximately 100 times the initial 
concentrations have been observed in mussels and oysters (Cefas, 2011 ). 
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Figure 5.1: Time series of levels of E. co// In tank water and tissues of a) M. edu/1s, b) M. glgas 
and c) C. edule for the target tank water concentration of 330 cfu/100ml. X-axis is hours 
relative to start of sewage dosing with Green line= period of sewage dosing. Red line= flesh 
concentrations and Blue line= tank water concentrations (Cefas, 2013). 
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Investigations of E. coli accumulation in M. edulis, C. edule and M. gigas was also undertaken in 
Mumbles Bay, UK across 10- day exposure period in September 2011 , by attaching specimen bags to 
the intertidal zone at the site (Cefas, 2013). The relative ordering in inter-species E.coli accumulation 
remained valid with other studies and the microcosm experiment (e.g. greatest uptake in C. edule). 
However, no clear statistically significant difference between mean E. coli concentrations between the 
three species sampled from these environmental investigations was reported; only in comparison with 
E. coli seawater concentrations. Variation recorded in both water and flesh concentration is expected 
and will reflect variations in the environmental waters. 

Direct measurements of water quality in the study area did not significantly correlate with E. coli 
shellfish concentrations. Therefore, a hydrodynamic two-dimensional water quality model (DIVAST) 
predicted E. coli concentrations for Swansea Bay was also done to provide near-real-time prediction 
of E. coli concentrations for where the shellfish bags had been positioned. The results of the model 
could not find a statistically significant correlation between water quality and the laid shellfish in this 
study. Diurnal and tidal patterns in concentrations have been found to be important, indicating a 
ubiquitous and high 'natural' variability in E. coli concentrations with differences exceeding 2 10910 

orders diurnally even under dry conditions (review by Cefas, 2013). Such short term variability in 
bacterial concentrations may now be considered the 'normal' condition 

5.3.2 Predicting compliance using E. coll seawater concentrations 

Using the historic data collected in 1991-1994, models were computed for the three shellfish species 
0 . gigas, M. gig as and Mytilus spp., to predict compliance with the SWD G value of 300 cfu/1 00g 
against a range of E. coli water quality concentrations (Cefas, 2011 ). The greatest proportion of 
samples compliant was shown to be for the Pacific oyster M. gigas. Assessing all three species 
together, indicated that a geometric mean threshold of 9.6 cfu/100ml and a 90th percentile of 
55 cfu/100ml in seawater would be equivalent to the current SWD G standard. 

The indicative thresholds for E. coli water concentrations for each species to meet the SWD G based 
on this study is listed in Table 5 1, and for 90% compliance with thresholds for Class B 
(<4,600 cfu/100g) is listed in Table 5 2. However, in terms of compliance with Class A threshold (<230 
cfu/1 00m) none of the samples in this study met the criteria. 

Later studies by Cefas (2013) also calculated indicative water quality standard values, to meet both 
the SWG G and Class A thresholds for concentration of E. coli in shellfish. Estimations were semi­
quantitative (pass/fail), based either on samples taken quarterly, or monthly per annuum looking at 
overall distribution of readings to derive parameters. It is assumed that samples are taken equally 
spaced through the year and are independent; excluding any risk-based or biased sampled. 
Table 5 1 and Table 5 3 lists the indicative standards estimated for meeting the SWD G and Class A 
thresholds based on monthly sampling per annum. The indicative E. coli seawater concentrations for 
individual species are more conservative when compared to values calculated based on monitoring 
data (Cefas, 2011). 

As the thresholds determined in the Cefas (2011) study were based on historic data (1991-1994), it 
has been recommended that these are validated with more up to date samples from production areas 
to draw more accurate comparisons and be comparable with the microcosm experiments of project 
WT0923 (Cefas, 2013). 
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Table 5 1: Indicative concentrations of E. coli in seawater (geometric mean and 90th percentile) 
to achieve 75%* compliance with SWD G (300 fcu/100g) in shellfish. •cefas (2013) data 
predicted for 75% target annual compliance rate. 

Species Study Type Geometric mean 90"' percentile I Sample size Reference 

Seawater seawater 

cfu/100ml cfu/100ml 
I 

Mytilus spp. Natural sampling 8.9 102 313 individuals Cefas 

(pooled sites) (2011) 

Mytilus edu/is Microcosm 10 38 predicted from 12 Cefas 

samples taken per annum (2013) 

Magallana gigas Natural sampling 41 492 111 individuals Cefas 

(pooled sites) (2011) 

Magallana gigas Microcosm 13 100 predicted from 12 Cefas 

samples taken per annum (2013) 

Ostrea. edulis Natural sampling 8.3 64 178 individuals Cefas 

(pooled sites) (2011) 

Cerastoderma. Microcosm 0.26 2.5 predicted from 12 Cefas 

edule samples taken per annum (2013) 

Table 5 2: Indicative concentrations of E. coli in seawater (geometric mean) to achieve target 
annual 90% compliance with SWD standard for harvesting Classification B (<4,600 cfu/100g) in 
shellfish (Cefas, 2011). 

Species 
1 ••00, 

Geometric mean Number of samples 
seawater 

cfu/100ml 

Mytilus spp. Natural sampling 33 313 individuals (pooled sites) 

0. edulis Natural sampling 177 178 individuals (pooled sites) 

M. gigas Natural sampling 4,200 111 individuals (pooled sites) 

Table 5 3: Indicative concentrations of E. coli in seawater (geometric mean and 90th percentile) 
to achieve annual 80% compliance with SWD standard for harvesting Classification A 
(<230 cfu/100g) In shellfish (Cefas, 2013). 

Species I Study I 
Geometric mean 90th percentile seawater Number of 

seawater cfu/100ml cfu/100ml samples/annum 

M. edulis Microcosm 8 30 12 

C. edule Microcosm 0.2 2.0 12 

M. gigas Microcosm 11 79 12 
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6. The Greater Dublin Drainage Project (GOD) 

The below section lists responses from the 'Applicant' to consultee submissions following the lodging 
of the Planning Application; responses are regarding the impact of Proposed Project on shellfish and 
shellfish waters during operation. The responses are sourced and numbered, as cited in the Greater 
Dublin Drainage Report: Response to Submissions (Jacobs, 2019). 

Succeeding each statement response(s) is further information that aims to support/ or expand upon 
these given statements. 

6.1.1 Concerns regarding Impact of Proposed Project on designated shellfish waters 

457. In summary the plumes arising ....... from the discharge of treated wastewater from the 
proposed outfall pipeline route (marine section) fall outside the designated shellfish waters. 
Furthermore, the modelled data for the discharge during the Operational Phase indicates that the 
impact plume has a limited spatial impact and will disperse significantly into the prevailing 
oceanography at the site. This fact coupled with the discharge parameters will ensure there will be no 
impact to shellfish waters. 

Response remains valid. 
Comparisons with monitoring studies of the dispersal and fate of E. coli in water bodies in the UK 
where they are more restrictive in tidal flow and exposure, would support conclusions that the 
outcome of the model for the GOD project has a plume with a restricted impact on any surrounding 
areas, such as the designated shellfish waters at Malahide. 

6.1.2 Concerns regarding Impact of Proposed Project on shellfish 

364. Schedule 2 of S.I. No. 268/2006 does not set values for the coliform concentrations in 
the water column. Schedule 4 of S. I. No. 26812006 sets a guide value for coliform concentrations 
equal to or Jess than 300 faecal coliforms per 100 millilitres in the shellfish flesh and intervalvular 
liquid but does not set values for coliform concentrations in the water column. 

Response remains valid. 
There is at present no agreed upon E. coli seawater concentration guideline value in which to monitor 
against. Recent studies have shown that- for compliance with the current SWD G, there can be a wide 
range in predicted E. coli water concentrations calculated, that primarily depend on the targeted 
species in questi.on and methods of assessment (e.g. microcosms vs. environmental studies). As 
such these studies have not support the application of a single guideline value for water quality 
standard, where more than one species is harvested. 

Such studies done to date have focussed on only a few commercial species, primarily the blue mussel 
Mytilus edulis, the Pacific oyster Magallana gigas (previously known as Crassostrea gigas) and the 
common cockle Cerastoderma edule. There is no data available for those commercial bivalve species 
known to be harvested within the study area (razor clam Ensis sp), whelks (Buccinum undatum) and 
large mobile crustaceans (Homarus gammarus and Cancer pagurus). 

366. There is no direct relationship between the concentration of coliforms in overlying water 
and the concentration of coliforms in shellfish flesh as both the uptake/accumulation and 
clearance/removal of coliforms by filter-feeding shellfish is a dynamic process affected by many 
variables (e.g. temperature, food availability, salinity, shellfish age, season, reproductive state, health 
of the shellfish and the impacts of toxins and other contaminants. 
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Statement may require further validation if questioned further on. 
Although there is still a high level of variance in the data that remains unexplained when paired values 
of concentrations of E.coli in seawater verses shellfish are analysed; there is still a clear linear 
relationship between these two measured parameters. However, differences in the strength of this 
relationship has been shown to vary between species and between artificial microcosm conditions to 
in situ studies in the field, where natural fluxes in environmental conditions may mask any patterned 
responses or reduce any predicted effects. 

It will be important to acknowledge that following exposure that there will be likely rapid increase 
(within 1 hour) in uptake and assimilation of E. coli in tissues of bivalves, with 'equilibrium' reached 
within 17 hours (in these tested cases), and clearance following end of exposure. Microcosm studies 
done to date have looked at chronic exposure, with aim of continuous contamination over a period of 
5 days. In this data set, declines and subsequent increases in tissue concentration occurred during 
this dosing period when there had been a short-term fault in equipment, reducing the flow of diluted 
sewage into the test tanks. The patterned decline with decline in water concentration bears evidence 
that under natural conditions when these fluxes occur it will instantly result in a reduction in tissues of 
shellfish, and as likely to occur regularly and over longer periods this will naturally allow clearance to 
occur (e.g. during tidal periods). However, it also highlights the rapid physiological response by 
bivalves to uptake, which may occur following heavy rainfall for example which may for the short term 
increase uptake in tissue of resident shellfish. 

Variations in uptake and maximum concentrations at 'equilibrium' state between species has been 
shown, with an agreed ranking of greater concentration accumulated in cockles compared to mussels 
and oysters. The literature suggests that there is a maximum accumulation level a species can reach, 
independent of any further increase concentrations in the ambient waters. The duration of exposure 
will be of importance, for allowing full clearance from the tissues. It is unlikely that bivalve shellfish of 
the study area will be subject to prolonged exposure periods comparable with these experimental 
studies (e.g. 5-10 days) and 

367. The potential impacts on the Malahide shel/fishery were examined using a revised 
modelling simulation examining the discharge of cofiforms at a concentration of 300,000 cfu/100ml for 
both the proposed Average Daily Flow and Flow to Full Treatment scenarios. 

370. For Flow lo Full Treatment scenario, the maximum predicted coliform concentration in 
the water near the seabed was 327 cfu/100ml. For 80% of the time the predicted concentrations were 
less than 147 cfu/100ml with the average coliform concentration over the course of the simulation 
predicted to be 78 cfu/100ml. The coliform concentrations fluctuate between a maximum value on 
flooding tides and zero concentrations on ebbing tides. This provides equal time for 
uptake/accumulation and subsequent clearance/removal of any coliforms by shellfish. No impact is 
predicted on the shellfish water quality as a result of the proposed discharge. 

Response may require to be updated 
The modelled simulation at 300,000 cfu/100ml for normal operation of the proposed WNTP may be 
considered to be conservative (C. O'Keeffe pers. comm. 12 March 2019). 2018 discharge data from 
Ringsend WNTP have reported variable levels, with very few data points exceeding 
200,000 cfu/100ml, and with an overall average discharge of 79,000 cfu/100ml. The maximum 
modelled coliform in the water near the seabed of 327 cfu/100ml, will therefore, likely be considerably 
less than this, as will the concentrations for 80% of a given period, and the overall average. 

There wilt be variation in rate of uptake and rate of clearance between species, as shown in previous 
studies. This will also be expected to vary across seasons. During winter periods (low temperature 
and solar irradiation), the natural decay of E. coli in the water column may be slower than in the 
summer months, possibly also further impacted by increased rainfall and fluvial inputs during this 
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period. The lowered values currently sourced for the Ringsend WwTP were taken outside of the 
bathing season (e.g. the winter months with no UV treatment) and excluding an overflow or plant 
failure event, may indicate a worst-case chronic exposure scenario for the receiving water body and 
one that is not as conservative as the modelled scenarios. 

Local shellfisheries harvest throughout the year but with specific collection periods for some species. 
Harvesting of the razor clam Ensis sp. (predominantly Ensis siliqua) occurs over the winter months in 
the area. The Malahide production area (site name: ON-ME) has a shellfish harvesting classification 
of A, and as per the status of the last sample analysed (taken 5 February 2019), remains as 'Open'. 
Monthly monitoring data for biotoxins over the last 12 months (January 2018 - February 2019) 
reported on only one occasion (14 June 2018) a failure (status changed to 'Closed pending') but an 
additional sample taken that month, had a reported status then of 'Open' (Marine Institute, 2019). 

Unfortunately, studies to date of E. coli accumulation in Ensis spp. have not been undertaken, with 
focus on other commercially important bivalves. Substances within sediments are known to have 
longer residence time than water-borne contaminants. As bottom dwelling infaunal species, there is 
the higher risk that they will be exposed to any contaminants within the sediment compared to 
bivalves that grow above the seabed. Ensis spp. tend to inhabit coarser sediments, but with spatial 
distribution in different sediments between this con-specifics. Such sediments will likely contain a 
lower organic content and thus support a relatively lower resident population of bacteria than finer 
sediments. 

It will be imprudent to estimate a potential accumulation factor in the tissues of razor clams at 
Malahide as current work has shown a wide range of uptake rates and maximum concentrations 
between bivalve species, and with spatio-temporal differences also expected. The distance of the 
Malahide production area from the point-source (outfall pipe), and consideration of the predicted 

(J
lume in the far field zones, and the current data from an existing WwTP in Dublin Bay, reduces the 

evel of assessed risk of contamination to shellfish. It will be important to acknowledge potential 
creased risks to harvesting post heavy rainfall events and the expected n.atural tidal and seasonality 
water column E. cofi concentrations when harvesting. 
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8. Glossary 

Definitions sourced and adapted from: Cefas (2012c), 

Accumulation: Uptake and storage of FIOs within the cells of the living 
shellfish species. 

Accumulation factor: Measure of the intensity of the accumulation of FIOs in bivalve 
shellfish. This measure is given by the ration between the 
concentration of FIOs in shellfish relative to the concentration 
of FIOs in the overlying water. 

Bivalve filter pump: Group or bands of lateral cilia on filaments arranged in parallel 
within the mantle cavity of the bivalve. 

Chronic exposure: Contact of shellfish with £. coli in the overlying waters that 
occurs over a long time (e.g. > 5 days). 

Clearance: Process by which shellfish eliminate FIOs (e.g. from filter­
feeding in bivalve species). 

Microcosm: Artificial simplified ecosystem up under often laboratory 
conditions to predict responses to a variation in environmental 
conditions. 
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----------------------From: 
Sent: 
To: 
Subject: 
Attachments: 

Dara White <dwhite@water.ie> 
25 April 2019 12:29 
Ronan Kane 
FW: GOD - Ecoli levels in discharge - Shellfish expert memo 
Memo_GDD E coli.docx 

From: O'Keeffe, Ciaran [mailto:Ciaran.OKeeffe@jacobs.com) 
Sent: 14 March 2019 11:08 
To: Dara White <dwhite@water.ie> 
Cc: Geoff OSullivan <Geoff.OSullivan@ervia.ie>; Gerry O'Donoghue <godonoghue@water.ie> 
Subject: GOD - Ecoli levels in discharge - Shellfish expert memo 

Dara, Geoff, 

Tried calling you re above. We received a memo from our in house shellfish specialist last night, see attached. In my 
opinion it is not as strong as I would have hoped for and it leaves some doubt that requires a discussion. 

Regards 

Ciaran 

NOTICr This communication may conlain confidential and privileged 1nformat1on that is for the sole U5tc of th" intended recIpIent. Any 
viewing, copying or distribution ,r or reliance on lh1s message by unintended rccipI1:nls is strictly prohibitC' J If y, ,u ha e received this 
message 111 rror, plea,c 1ot1fy us immediately by replying to the message and deletinc It from your computer 

J ,cobs Engin<:ering lrl'la ,d Lm1ited 
Merrion House, M •rrion Road, Dublin 4, Ireland 
Reg istered n Ireland under number 111945 



---------------From: 
Sent: 

Ronan Kane <rkane@water.ie> 
25 Apri l 2019 20:27 

To: Brian Deegan 
Cc: Dara White 
Subject: 
Attachments: 

FW: GDD - Ecoli levels in discharge - Shellfish expert memo 
Memo_GDD E col i.docx 

Brian, 
As discussed earlier t oday for your information. 
Regards 
Ronan 

From: Dara White 
Sent: 25 April 2019 12:29 
To: Ronan Kane 
Subject: FW: GDD - Ecol i levels in discharge - Shellfish expert memo 

From: O'Keeffe, Ciaran [mailto:Ciaran.OKeeffe@jacobs.com] 
Sent: 14 March 2019 11:08 
To: Dara White <dwhite@water.ie> 

Cc: Geoff Osullivan <Geoff.OSullivan@ervia.ie>; Gerry O'Donoghue <godonoghue@water.ie> 
Subject: GOD - Ecoli levels in discharge - Shellfish expert memo 

Dara, Geoff, 

Tried calling you re above. We received a memo from our inhouse shellfish specialist last night, see attached. In my 
opinion it is not as strong as I would have hoped for and it leaves some doubt that requires a discussion. 

Regards 

Ciaran 

NOTIC' This communication n Jy contc:in C'Jnf,d: •1t1.:il and priv,legecl inforrnation tt ;ii is for the sole use of t11e 11,tendcd recipiePt Any 
v,, w 19, copying or distribution of, or re l1d1,ce on this m, •ssa, by unintended rec,~ Ients Is ~trictly ,rohibited If you have received this 
mc~sage in i>rror, pleasl notify us immediately by n:.ply1nq to th, nessage and d ,eting It from your computer. 

Jdiolis Engineering Ireland LlmitLJ 
Merrion Ho11se, Mc, rion ,ad, Dubli l 4, Irl:land 
f:eg Istp,·ed in Ireland under 1 imber 111945 

The information transmitted is intended only for the person or entity to which it is addressed and may 
contain confidential, commercially sensitive and/or privileged material. A ny review, retransmission, 
disseminat ion or other use of, or taking of any action in reliance upon, this in formation by persons or 
entities other than the intended recipient is prohibited and may be unlawful. Irish Water accepts no liability 
for actions or effects based on the prohibited usage of this in formation. Irish Water is neither liable for the 
proper and complete transmission of the in formation contained in thi s communication nor for any delay in 
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its receipt. If you received this in error, please contact the sender and delete the material from any computer. 
E-Mail may be susceptible to data corruption, interception and unauthorised amendment. Irish Water 
accepts no responsibility for changes to or interception of this e-mail after it was sent or for any damage to 
the recipients systems or data caused by this message or its attachments. Please also note that messages to or 
from Irish Water may be monitored to ensure compliance with Irish Water's policies and standards and to 
protect our business. Irish Water, a designated activity company limited by shares, is a subsidiary of Ervia, 
established pursuant to the Water Services Act 2013, having its principal place of business at Colvill House, 
24-26 Talbot Street, Dublin 1. 

Thank you for your attention. 

Ta an fhaisneis a seachadadh dirithe ar an duine n6 ar an eintiteas chuig a bhfuil si seolta amhain agus 
feadfar abhar faoi run, faoi phribhleid n6 abhar ata iogair 6 thaobh trachtala de a bheith mar chuid de. Ta 
aon athsheachadadh n6 scaipeadh den fhaisneis, aon athbhreithniu ar n6 aon usaid eile a bhaint as, n6 aon 
ghnfomh a dheantar ag brath ar an bhfaisneis seo ag daoine n6 ag eintitis nach d6ibh siud an fhaisneis seo, 
toirimiscthe agus feadfar ea bheith neamhdhleathach. NH Uisce Eireann faoi dhliteanas maidir le 
seachadadh iomlan agus ceart na faisneise sa chumarsaid seo n6 maidir le haon mhoill a bhaineann lei. Ni 
ghlacann Uisce Eireann le haon dliteanas faoi ghnimh no faoi iarmhairti bunaithe ar usaid thoirmiscthe na 
faisneise seo. Nfl Uisce Eireann faoi dhliteanas maidir le seachadadh ceart agus iomlan na faisneise sa 
chumarsaid seo n6 maidir le haon mhoill a bhaineann lei. Ma fuair tu an teachtaireacht seo in earraid, mas e 
do thoil e, dean teagmhail leis an seolt6ir agus scrios an t-abhar 6 gach aon riomhaire. Feadfar riomhphost a 
bheith soghabhalach i leith truaillithe, idircheaptha agus i leith leasaithe neamhudaraithe. Nf ghlacann Uisce 
Eireann le haon fhreagracht as athruithe n6 as idircheapadh a rinneadh ar an riomhphost seo i ndiaidh e a 
sheoladh n6 as aon dochar do ch6rais na bhfaighteoirf deanta ag an teachtaireacht seo n6 ag a ceangaltain. 
Mas e do thoil e, tabhair faoi deara chomh maith go bhfeadfar monat6ireacht a dheanamh ar 
theachtaireachtai chuig n6 6 Uisce Eireann chun comhlionadh le polasaithe agus le caighdeain Uisce 
Eireann a chinntiu agus chun ar ngn6 a chosaint. Fochuideachta gnfomhafochta de chuid Ervia is ea Uisce 
Eireann ata faoi theorainn scaireanna, de bhun fhoralacha an tAcht um Sheirbhisi Uisce 2013, a bhfuil a 
bprfomh ionad gn6 ag 24-26 Teach Colvill, Sraid na Talb6ide, BAC I. 

Go raibh maith agat as d'aird a thabhairt. 

The information transmitted is intended only for the person or entity to which it is addressed and may 
contain confidential, commercially sensitive and/or privileged material. Any review, retransmission, 
dissemination or other use of, or taking of any action in reliance upon, this information by persons or 
entities other than the intended recipient is prohibited and may be unlawful. Irish Water accepts no liability 
for actions or effects based on the prohibited usage of this information. Irish Water is neither liable for the 
proper and complete transmission of the information contained in this communication nor for any delay in 
its receipt. If you received this in error, please contact the sender and delete the material from any computer. 
E-Mail may be susceptible to data corruption, interception and unauthorised amendment. Irish Water 
accepts no responsibility for changes to or interception of this e-mail after it was sent or for any damage to 
the recipients systems or data caused by this message or its attachments. Please also note that messages to or 
from Irish Water may be monitored to ensure compliance with Irish Water's policies and standards and to 
protect our business. Irish Water, a designated activity company limited by shares, is a subsidiary of Ervia, 
established pursuant to the Water Services Act 2013, having its principal place of business at Colvill House, 
24-26 Talbot Street, Dublin 1. 

Thank you for your attention. 
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Ta an thaisneis a seachadadh dirithe ar an duine n6 ar an eintiteas chuig a bhfuil si seolta amhain agus 
feadfar abhar faoi r(m, faoi phribhleid n6 abhar ata iogair 6 thaobh trachtala de a bheith mar chuid de. Ta 
aon athsheachadadh n6 scaipeadh den fhaisneis, aon athbhreithniu ar n6 aon usaid eile a bhaint as, n6 aon 
ghnfomh a dheantar ag brath ar an bhfaisneis seo ag daoine n6 ag eintitis nach d6ibh siud an fhaisneis seo, 
toirimiscthe agus feadfar ea bheith neamhdhleathach. Nil Uisce Eireann faoi dhliteanas maidir le 
seachadadh iomlan agus ceart na faisneise sa chumarsaid seo n6 maidir le haon mhoill a bhaineann lei. Ni 
ghlacann Uisce Eireann le haon dliteanas faoi ghnfmh n6 faoi iarmhairti bunaithe ar usaid thoirmiscthe na 
faisneise seo. Nfl Uisce Eireann faoi dhliteanas maidir le seachadadh ceart agus iomlan na faisneise sa 
chumarsaid seo n6 maidir le haon mhoill a bhaineann lei. Ma fuair tu an teachtaireacht seo in earraid, mas e 
do thoil e, dean teagmhail leis an seolt6ir agus scrios an t-abhar 6 gach aon riomhaire. Feadfar riomhphost a 
bheith soghabhalach i leith truaillithe, idircheaptha agus i leith leasaithe neamhudaraithe. Ni ghlacann Uisce 
Eireann le haon threagracht as athruithe n6 as idircheapadh a rinneadh ar an rfomhphost seo i ndiaidh e a 
sheoladh n6 as aon dochar do ch6rais na bhfaighteoiri deanta ag an teachtaireacht seo n6 ag a ceangaltain. 
Mas e do thoil e, tabhair faoi deara chomh maith go bhfeadfar monat6ireacht a dheanamh ar 
theachtaireachtai chuig n6 6 Uisce Eireann chun comhlfonadh le polasaithe agus le caighdeain Uisce 
Eireann a chinntiu agus chun ar ngn6 a chosaint. Fochuideachta gniomhaiochta de chuid Ervia is ea Uisce 
Eireann ata faoi theorainn scaireanna, de bhun thoralacha an tAcht um Sheirbhisi Uisce 2013, a bhfuil a 
bprfomh ionad gn6 ag 24-26 Teach Colvill, Sraid na Talb6ide, BAC L 

Go raibh maith agat as d'aird a thabhairt. 
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---------------------From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

Seamus, 

O'Keeffe, Ciaran <Ciaran.0Keeffe@jacobs.com> 
29 April 2019 11:48 
Seamus Ryan 
Alan Berry; Kiernan, Sarah; Geoff OSullivan; Jane Chambers; Edel Casserly 
[EXTERNAL] RE: Updated Marine Water Quality Modelling and Diffuser Design 
GDD_Ecoli modelling_G1402_doc010_01.docx 

Follow up 
Flagged 

I attach a short summary report from Marcon on the iteration of ecoli modelling on the GDD project. 

Please note that the final ecoli levels offered at the Oral Hearing were 20,000 cfu/100ml at the diffuser on the 
outfall pipe. 

Please also note that the Cefas study on ecoli levels in the water column in shellfish waters, as referenced by Marja 
Aberson and also referenced in Marcon's summary report is an indicative guide only and have not, as yet, been 
adopted as a standard in the UK. 

'7 
The model has modelled a virtual diffuser (4 port single riser) which r~d a 'worst case' impact scenario. This 
4 port single riser diffuser is also shown on the planning dra"".'ings. Th~iffuser arrangement is subject to 
detail design and/or contractor design. 

Regards 

Ciaran 

From: Seamus Ryan 
Sent: 10 April 2019 08:55 
To: O'Keeffe, Ciaran 

a0r~ r:v" qu~.12._/' 
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Cc: Alan Berry; Kiernan, Sarah; Geoff OSullivan; Jane Chambers; Edel Casserly 
Subject: [EXTERNAL] Updated Marine Water Quality Modelling and Diffuser Design 

Ciaran, 

As per my voicemail yesterday, can you work with Alan Berry and provide a short memo summarising the changes 
we have made to the marine water quality modelling since the submission of the planning application last June 
along with the key findings and results. Can you please include the key figures including the eColi cfu's from each 
iteration. In addition, can you review the diffuser design in line with the final modelling offered to ABP and any 
efficiencies that can now be achieved as a result. 

I got your text this morning noting you are on sick leave all this week. I' m on annual leave next week so can you 
please liaise with Edel in my absence. 

Kind Regards 

Seamus Ryan 
Project Manager - Major Projects 



• 8RVI 
Colvill House, 24-26 Talbot St, Dublin 1 

The information t ransmitted is intended only for the person or entity to which it is addressed and may contain confidential, commercially 
sensitive and/or privileged material. Any review, retransmission, dissemination or other use of, or taking of any action in reliance upon, this 
information by persons or entities other than the intended recipient is prohibited and may be unlawful. Ervia accepts no liability for actions or 
effects based on the prohibited usage of this information. Ervia is neither liable for the proper and complete transmission of the information 

contained in this communication nor for any delay in its receipt. If you received this in error, please contact the sender and delete the material 
from any computer. 

E-mail may be susceptible to data corruption, interception and unauthorized amendment. Ervia accepts no responsi bility for changes to or 
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Greater Dublin Drainage Project - Ecoll levels In the proposed Discharge and Impact on adjacent 
Designated Maia hide Shellflsh Waters 

Sequence of events. 

1. When project started back in 2011 the shellfish from these waters had a Class B classification. 

2. Early modelling of the discharge modelled a discharge level of 39,100 cfu/lOOml, which 
Indicated no impact on the Class B shellfish. 

3. We were loosely applying the ShellSan (Shellfish Classification System) originally from US EPA, 
but seems to have been adopted by the Department of Marine & Natural Resources here at 
one point in the early 2000's at least. Not sure If they are still following this. Extract produced 
hereunder. 

4. 

5. 
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Note that since we commenced this project the shellfish from the Malahide area have been 
reclassified as Class A. We somehow missed this, however, the 39,100 cfu level would still 
meet the approved classification above at the designated sampling point. 

A submission made by Fingal County Council, in whose area the project will be constructed, 
queried the level of ecoli modelled in the discharge when compared to the Rlngsend model, 
which modelled 300,000 cfu/lOOml. 



6. For the response document of January 2019 to An Bord Pleannala (the Irish Planning 
Authority) we ran a 300,000 cfu/lOOml constant discharge over a full months tidal cyde. Note 
that we later found out that Ringsend did not apply their 300,000 cfu model run over the full 
months tidal cycle. We also received the actual ecoli discharge data for Ringsend for 2018. ,j,I,. 

7. Daily recorded coliform levels in the Ringsend effluent discharge for the period January- April 
2018 ranged from 1,553 cfu/lOOml to 241,960 cfu/lOOml with the average coliform levels 
being 81,396 cfu/lOOml 

8. The additional modelling scenarios to simulate a continuous 30-day discharge of coliforms at 
a concentration of 300,000 cfu/lOOml from the Proposed Project outfall point represents an 
eKtreme scenario that would not occur In a well-managed plant of the proposed size. 

9. Shellfish: For the revised scenario (b)(il, average dally flow, the maKimum predicted coliform 
concentration over the course of the 30-day simulation In the water near the seabed was 142 
cfu/lOOml with the average coliform concentration predicted to be 33 cfu/lOOml. 

10. Shellfish: For the revised scenario (b)(ii), flow to full treatment, the maKimum predicted 
coliform concentration over the course of the 30-day simulation in the water near the seabed 
was 147 du/lOOml with the average coliform concentration predicted to be 78 cfu/lOOml. 

11. We have also since run scenarios with lS0,000 cfu/lOOml. The comments from Alan Berry 
(the modeller) on these runs are reproduced hereunder: 

12. Yes, the average of the ADF _300,000 run was 33 cfu/lOOml, but more importantly is the 
statistical analysis and especially at the five points along the southern boundary of the 
shellfish designation. See table below. 

13. At the designated sampling point, although the geometric mean is fine, the 90%ile is 91.26 
much greater than ShellSAN 90%ile limit of 46. 300,000 cfu/lOOml in discharge Is too high. 

Scenario: ADF _300k_NoWind 

ShellSAN SMP South_l South_2 South_3 south_ 4 South_S 

Geometric Mean 14 - - -90%lle 46 - - -
14. For the ADF scenario discharging 150,000 cfu/lOOml (and it was with Force 8 wind) you would 

comply with ShellSAN criteria, eKcept for the geomean at the shellfish water's southern 
boundary location closest to the outfall. See table below. 
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Scenario: ADF _lS0k_Force 8 

ShellSAN SMP South_1 South_2 South_3 South_ 4 South_S 

Geometric Mean 14 • - -90%lle 46 -
15. This is more or less when we sought your advice. On foot of this advice, Irish Water 

committed, on the opening day of the planning enquiry 'out of abundance of caution' to 
provide UV treatment on the discharge (95%lle limit of 20,000 cfu/lOOml) to ensure 
protection of the shellfish so that they retain the Class A classification. 

16. This commitment In practice was to achieve the CEFAS 'all species' geo-mean and 90%ile of 
1.4 and 20 respectively. We have since modelled a continuous discharge of 20,000 cfu/lOOml 
and Alan has reported on these results today. Refer to separate document. While not quite 
achieving the Geomean we meet the 90%lle Indicative CEFAS guide value at all points 
analysed. 

17. Note that the discharge will never be a constant 20,000 cfu/lOOml over the full months tidal 
cycle and will on average be considerably lower as evidenced from other IW plants with UV 
treatment. 

18. The suppliers of UV treatment equipment when asked to guarantee a 95%lle limit of 20,000 
cfu/lOOml are likely to provide systems with better performance and if, following further 
modelling work, it Is necessary to reduce the standard even lower than IW will commit to this. 

19. A key question for you Is 'what is the status of the CEFAS indicative guide value'? Have they 
been applied to any discharges In the UK to your knowledge? 

7 
0 

Yl o \A v s \'&f-e. lM. 
cA e.s, 0V\ . 



Summary of UV disinfection runs 

Two scenarios were simulated to assess the impacts of discharging UV treated effluent with a coliform 
concentration of 20,000 cfu/100ml. 

Scenario #1: Synthesised flow @ 20.000 cfu/lOOml, no wind 

The model commenced the simulation on 18/04/2015 at 00:00hrs with the proposed GOO Project 
discharging at the synthesised flow profile presented In Figure 1 (below). The Average Dally Flow (ADF) 
Is Included In Figure 1 for reference. The concentrations of coliforms In the effluent was 20,000 
cfu/100ml. No wind field was specified. 

Scenario #2: Synthesised flow@ 20,000 cfu/100ml. recorded wind field 

The model commenced the simulation on 18/04/2015 at 00:00hrs with the proposed G DO Project 
discharging at the synthesised flow profile presented In Figure 1 (below). The concentrations of 
coliforms In the effluent was 20,000 cfu/lOOml. Recorded wind speed and direction data from Dublin 
Airport was defined and presented In Figure 6 below .. 

... 
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Fl111re 1: Synthesised GOD dlschar1e rate 

The results were analysed at the designated Malahlde Shellflshery sampling point. The concentration 
of collforms over the course of the simulation for both scenarios (No Wind, and Wind) are presented 
In Figure 2 below. 
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Figure 2: Predicted coliform concentrations at Malahide sheliflsh sampling point for No Wind and 
Wind scenarios. 

There Is no appreciable difference in predicted coliform concentrations between the No Wind, and 
Wind scenarios. The predicted concentrations were analysed statistically to determine compliance 
with the proposed "All Species" geometric mean concentration on collforms in the water column of 
1.4. The results from the statistical analysis for the two scenarios are presented In the table below, 
along with the estimated stat ist ics for a discharge at constant ADF of 1.63 m3/s with no wind 
defined. 

No Wind 
Geometric Mean " 1.49 
90%ile ,. 6.46 

Wind 
1.76 
6.60 

ADF No Wind 
1.16 • 
6.32 • 

The geometric means calculated for both scenarios (No Wind [1.49], and Wind [1.76]) are greater 
than the "All Species" value of 1.4. It is suggested the reason for this is t he character of the 
synthesised flow rate shown in Figure 1 with peak flows at Flow to Full Treatment levels resulting in 
increased mass of coliforms discharging through the outfall. 

Five locations along the southern edge of the designated shellfish waters were also examined, both 

statistically and as a timeserles plots. The position of the five locations are presented in Figure 3, 

below. 



Figure 3: Position of the 5 locations across southern shellfish boundary. 

The evolution over time of the predicted coliform concentrations is presented in Figure 4 and Figure 
5 for the No Wind, and Wind scenarios respectively. 
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Figure 4: Coliform concentrations at 5 locations along southern Shellfish designation 
(No Wind) 



.. 
15 

lo 

10 

C 
16/04/15 n/Ol/15 16/0</IS 01/05/15 Oi/05/ 15 

Flpre S: Coliform concentrations at S locations 1lona southern Shellfish designation 
(No Wind) 

-Wlnd S.~1 

- winds I I 
- WIOdS I 

wt/Ids- • I 
- Wll'dS_5 

Both the above Figures show that highest coliform concentrations predicted at Locations_ 4 just to 
the northwest of the outfall. During the Wind scenario, locations S3 and s_s are also predicted to 
experience higher than normal concentrations. 

The statistical assessment of both scenarios at the S locations along the southern boundary of the 
designated shellfish waters are presented in the tables below. 

Geometric Mean 
,90%ile 

Geometric Mean 
90%lle 

Synthesised Flows @J 200,000 cfu/lOOml (No Wind) 
SMP 5_1 5_2 5_3 5_4 • s_s 

" 1.49 " 1.22 • " 2.41 " 3.49 " 6.03 " 2.01 
" 6.46 " 1.79 " 3.14 " 5.48 " 12.97 " 3.89• 

Synthesised Flows@) 200,000cfu/100ml with Wind 
SMP S_l S_2 S_3 S_4 s_s ,. 
L76 

,. 
1.34 

,. 
2.76 

,. 
4.35 

,. 
5.78 

,. 
2.65 ,. 

6.60 
,. 

1.99 
,. 

4.31 
,. 

8.88 
,. 

14.86 
,. 

7.57 

With the exception of the closest Inshore location, 5_1, the geometric means calculated for both 
scenarios (No Wind, and Wind) are greater than the "All Species• value of 1.4. 
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Figure 6: Dublin Airport wlndrose (18/04/2015 -18/05/2015) 

Impact on Bathing Waters 

The results were analysed at the designated bathing water sampling points on Portmarnock Velvet 
Strand and Claremont Beach and presented in Figure 7 and Figure 8 respectively. 

Predicted concentrations of coliforms at Portmarnock Velvet Strand were very low and show little 
variation between the NoWind and Wind scenarios. 

Predicted concentrations of coliforms at Claremont were low and but showed significant variation 
between the NoWind and Wind scenarios, with the Wind scenario predicting increased coliform 
concentrations following periods of easterly winds. This would be expected given the beach's 
location with respect to the proposed outfall location. 
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1. Introduction 

This document presents a short summary of the E.coli modelling scenarios since the submission of 

the EIAR and planning application in June 2018. It provides the input data and results for each 

scenario, and a summary table of the key findings for both the designated bathing waters and 

designated shellfish waters in the study area local to the proposed marine outfall. 

2. Reporting Requirements /~ ~ :::µ,, 7)ef (j!'ldf:i;ei 
2.1. Bathing Waters Regulations 6~n--:; ~. 
S.I. No. 79/2008 - Bathing Water Quality Regulations, as amended, transposed the Bathing Water 

Directive into Irish Law on 24 March 2008. It established a new classification system for bathing 

water quality based on four classifications; poor, sufficient, good and excellent. The Regulations 

generally require that a classification of sufficient be achieved by 2015 for all bathing waters. The 

classification criteria are detailed in Table l. 

Table I: Quality of Bathing Water Regulations, 2008 (S.I. No. 79 of 2008) 
- -

Parameter Excellent Good Suffficient 

Escherichia coliform (cfu/lOOml) 2501 5001 SOO' 

Intestinal enterococci (cfu/lOOml) 1001 2001 185' 

1 By 95% or more samples 
2 By 90% or more samples 
Poor Quality values are any values worse that the 'Sufficient' quality value 

Blue Flag Status 

The Blue Flag Scheme is a voluntary scheme to identify high-quality bathing water areas, 

administered in Ireland by An Taisce. To receive a blue flag, a bathing site, in addition to 

maintaining a high standard of water quality, must meet specified objectives with regard to the 

provision of safety services and facilities, environmental management of the beach area and 

environmental education. For EU countries implementing the Blue Flag Scheme it is imperative that 

a beach is classified as being 'Excellent' under the Bathing Water Regulations. 
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2.2. Shellfish Waters Regulations 

Directive 2006/113/EC of the European Parliament and of the Council of 12 December 2006 on the 

quality required of shellfish waters (Shellfish Waters Directive) requires Member States to 

designate waters that need protection to support shellfish life and growth. This legislation also 

prescribes quality standards for shellfish waters and requires that Member States set limit values 

corresponding to certain parameters. The European Commission (Quality of Shellfish Waters) 

Regulations (SI No 268/2006) (the Shellfish Waters Regulations) transpose the Shellfish Waters 

Directive into Irish law. 

The Shellfish Waters Regulations do not set values for coliform concentrations in the water column. 

Instead, Schedule 4 of S.I. No. 268/2006 sets a guide value for coliform concentrations equal to or 

less than 300 in the shellfish flesh and intervalvular liquid, but does not set values for coliform 

concentrations in the water column. 

The criteria for the classification of bivalve mollusc harvesting areas are given under Regulation 

(EC) No 854/2004. The Malahide razor clam shellfishery has a Class A classification requiring that 

samples of live bivalve molluscs from these areas must not exceed 230 E.coli per 100 g of flesh 

and intravalvular liquid. . 

1v1htQ/ a~ c&/t?etav-nJI~ /1'-- /J(eIWL 
The model makes predictions for coliform concentrations in the water column, not in the shellfish 

flesh. There is no direct relationship between the concentration of coliforms in the overlying water 

and the concentration of coliforms in the shellfish flesh as both the uptake/accumulation and 

clearance/removal of coliforms by filter-feeding shellfish is a dynamic process affected by many 

variables (e.g. shellfish species, temperature, turbidity, food availability, salinity, shellfish age, 

season, reproductive state, health of the shellfish and the impacts of toxins and other contaminants, 

etc). 
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3. April 2018: EIAR model scenarios 

3.1. Model Inputs 

The Operational Phase of the proposed outfall modelled the continuous discharge of secondary 

treated effluent into the receiving waters for 

• Average Daily Flow conditions (ADF), 

• Flow to Full Treatment conditions (FFT), and, 

• Process Failure discharging untreated effluent over a three day period (PF). 

The data inputs to the model used in the EIAR model scenarios are detailed in Table 2 below. 

I 
-

WwTP Flow rate (m'/s) COLi {mpn/lOOml) 

Barnagceragh 0.09 1,000 

Portrane 0.06 1,000 

Malahide 0.05 1,500 

Swords 0.16 100,000 

Shangnnagh 0.36 100,000 

Ringscnd (proposed upgrnde future average) 6.95 300,000 

Proposed Project (A DF) 1.63 39.105 

Proposed Project (FFT) 3.78 39.105 

39, I 05 ( I 8"• April - 26th April) 
Proposed Project (PF) 1.63 I 00,000 (26'" April - 29"' April) 

39, I 05 (29"' April - 18"' May) 

Table 2: WwTP flows and loads defined to the EIAR model. 

3.2. Model Results 

3.2.1. Bathing Waters 

The evolution of ecoli concentrations over the period of the simulation at the designated bathing 

water sampling points on both Velvet Strand and Claremont are presented in Figure I to Figure 3 

for the Average Daily Flow (ADF), Flow to Full Treatment (FFT) and Process Failure (PF) 

scenarios respectively. 

The model predicted no compliance failures at the designated bathing water beaches, nor blue flag 

beaches arising from the proposed discharge of treated effluent. None of the scenarios predicted the 

likelihood of any significant impact on the receiving waters from the proposed operation of the 

outfall discharge. 
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Figure I: ADF EIAR model predictions of ecoli concentrations at Velvet Strand and Claremont 
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Figure 2: FFT EIAR model predictions of ecoli concentrations at Velvet Strand and Claremont 
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Figure 3: PF ElAR model predictions of ecoli concentrations at Velvet Strand and Claremont 

3.2.2. Shellfish Waters 

The evolution of ecoli concentrations over the period of the simulation at the designated shellfish 

monitoring point in the Malahide Shell fishery are presented in Figure 4 to Figure 6 for the Average 

Daily Flow (ADF), Flow to Full Treatment (FFT) and Process Failure (PF) scenarios respectively. 

For Average Daily Flow scenario, the maximum predicted coliform concentration in the water near 

the seabed was 19 cfu/ l 00ml with the average coliform concentration over the course of the 30-day 

simulation predicted to be 4.7 cfu/ l 00ml. 

For Flow to Full Treatment scenario, the maximum predicted coliform concentration in the water 

near the seabed was 43 cfu/100ml with the average coliform concentration over the course of the 

30-day simulation predicted to be I 0.5 cfu/ I 00ml. 

For Process Failure scenario, the maximum predicted coliform concentration in the water near the 

seabed was I 09 cfu/ I 00ml with the average coliform concentration over the course of the 30-day 

simulation predicted to be 12.41 cfu/ I 00ml. 
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Figure 4: ADF EIAR model predictions of ecoli concentrations at Malahide Shellfish Monitor ing Point. 
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Figure 5: FFT EIA R model predictions of ecoli concentrations 11t Malllhide Shellfish Monitoring Point. 
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Figure 6: PF EIAR model predictions of ecoli concentrations at Malahide Shellfish Monitoring Point. 

The coliform concentrations fluctuate between the maximum value on flooding tides and zero 

concentration on ebbing tides. This provides equal time for uptake/accumulation and subsequent 

clearance/removal of any coliforms by the shellfish. Combined with the predicted low concentration 

levels there will be no impact on the shellfish water quality as a result of the Proposed Project. 
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4. December 2018: "Fingal Co. Co." model scenarios 

Following the Strategic Infrastructure Development (SID) application, issues were raised in the 

subsequent submissions and observations received by ABP. In particular, and at Fingal County 

Council ' s request, additional modelling of the above scenarios was undertaken to simulate 

"Ringsend levels" of treated wastewater coliform concentrations (300,000 cfu/100ml) discharging 

through the Proposed Project outfall. 

4.1. Model Inputs 

The proposed outfall modelled the continuous discharge of secondary treated effluent into the 

receiving waters for 

• Average Daily Flow conditions (ADF), 

• Flow to Full Treatment conditions (FFT), and, 

• Process Failure discharging untreated effluent over a three day period (PF). 

The data inputs to the model used in the "Fingal Co. Co." model scenarios are detailed in Table 3 

below. 

WwTP Flow rate {m'/sl ' COLi (mpn/ lOOml) 

Barnageeragh 0 .09 1,000 

Portrane 0.06 1,000 

Malahide 0.05 1,500 

Swords 0. 16 100,000 

Shanganagh 0.36 100,000 

Ringsend (proposed upgrade future average) 6.95 300,000 

Proposed Project (ADF) 1.63 300,000 

Proposed Project (FFT) 3.78 300,000 

300,000 (I g<h April - 26"' April ) 
Proposed Project (PF) 1.63 1,000,000 (26th April - 29th April) 

300.000 (29'' April - I 8th May) 

Table 3: WwTP flows and loads defined to the "Fingal Co. Co." model. 

4.2. Model Results 

4.2.1. Bathing Waters 

The evolution of ecoli concentrations over the period of the simulation at the designated bathing 

water sampling points on both Velvet Strand and Claremont are presented in Figure 7 to Figure 9 
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for the Average Daily Flow (ADF), Flow to Full Treatment (FFT) and Process Failure (PF) 

scenarios respectively. 
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Figure 7: ADF "Fingal" model predictions of ecoli concentrations at Velvet Stnmd and Claremont 
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Figure 8: FFT "Fingal" model predictions of ecoli concentrations at Velvet Strand and Claremont 
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Figure 9: PF "Fingal" model predictions of ecoli concentrations at Velvet Strand and Claremont 

The model predicted no compliance failures at the designated bathing water beaches, nor blue flag 

beaches arising from the proposed discharge of treated effluent. None of the scenarios predicted the 

likelihood of any significant impact on the receiving waters from the proposed operation of the 

outfall discharge. 

4.2.2. Shellfish Waters 

The evolution of ecoli concentrations over the period of the simulation at the designated shellfish 

monitoring point in the Malahide Shell fi shery are presented in Figure 4 to Figure 6 for the Average 

Daily Flow (ADF), Flow to Full Treatment (FFT) and Process Failure (PF) scenarios respectively. 
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Figure 10: ADF "Fingal" model predictions of ecoli concentrations at Malahide Shellfish Monitoring Point. 
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Figure 11: FFT "Fingal" model predictions of ecoli concentrations at Maia hide Shellfish Monitoring Point. 
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Figure 12: PF "Fingal" model predictions of ecoli concentrations at Malahide Shellfish Monitoring Point. 

For Average Daily Flow scenario, the maximum predicted coliform concentration in the water near 

the seabed was 142 cfu/100ml with the average coliform concentration over the course of the 30-

day simulation predicted to be 33.6 cfu/100ml. 

For Flow to Full Treatment scenario, the maximum predicted coliform concentration in the water 

near the seabed was 330 cfu/ I 00ml with the average coliform concentration over the course of the 

30-day simulation predicted to be 77.4 cfu/ lOOmL 

For Process Failure scenario, the maximum predicted coliform concentration in the water near the 

seabed was I 077 cfu/100ml with the average coliform concentration over the course of the 30-day 

simulation predicted to be I O 1.4 cfu/100ml. 

14 



5. March 2018: Revised "Fingal Co. Co." model scenarios 
The "Fingal" modelling scenarios to simulate a continuous 30-day discharge of coliforms at a 

concentration of 300,000 cfu/100ml from the Proposed Project outfall point represented an extreme 

scenario that would not occur in a well-managed plant of the proposed size as daily recorded 

coliform levels in the Ringsend effluent discharge for the period January - April 20 18 ranged from 

1,553 cfu/100ml to 241 ,960 cfu/ I 00ml with the average coliform levels being 81,396 cfu/100ml. 

Therefore, revised modelling of the above scenarios were undertaken to simulate "Ringsend levels" 

of treated wastewater coliform concentrations at 150,000 cfu/1 OOm I discharging through the 

Proposed Project outfall. 

5.1. Model Inputs 

The proposed outfall modelled the continuous discharge of secondary treated effluent into the 

receiving waters for 

• Average Daily Flow conditions (ADF), 

• Flow to Full Treatment conditions (FFT), and, 

• Process Failure discharging untreated effluent over a three day period (PF). 

The data inputs to the model used in the "Fingal Co. Co." model scenarios are detailed in Table 4 

below. 
-

WwTP Flow rate { m' / s) : COLi (mpn/100ml) 

Barnagceragh 0.09 1,000 

Portrane 0.06 1,000 

Malahide 0.05 1.500 

Swords 0.16 100.000 

Shanganagh 0.36 100,000 

Ringsend (proposed upgrade future average) 6.95 300,000 

Proposed Project (ADF) 1.63 150,000 

Proposed Project (FFT) 3.78 150,000 
--

150,000 ( 18th April - 26"' April) 

Proposed Project (PF) 1.63 750,000 (26°• April - 29th April) 

150,000 (29th April - 18~' May) 

Table 4: WwTP flows and loads defined to the "Fingal Co. Co." model. 
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5.2. Model Results 

5.2.1. Bathing Waters 

The model predicted no compliance failures at the designated bathing water beaches, nor blue flag 

beaches arising from the original "Fingal Co. Co." proposed discharge of 300,000 cfu/100ml 

treated effluent, and therefore there was predicted no compliance failures at the designated bathing 

water beaches, nor blue flag beaches arising from the revised "Fingal Co. Co." proposed discharge 

of 150,000 cfu/ l 00ml treated effluent. None of the scenarios predicted the likelihood of any 

significant impact on the receiving waters from the proposed operation of the outfall discharge. 

5.2.1. Shellfish Waters 

For Average Daily Flow scenario, the maximum predicted coliform concentration in the water near 

the seabed was 61.5 cfu/ I 00ml with the average coliform concentration over the course of the 30-

day simulation predicted to be 16.7 cfu/100ml. 

For Flow to Full Treatment scenario, the maximum predicted coliform concentration in the water 

near the seabed was 142 cfu/ I 00ml with the average coliform concentration over the course of the 

30-day simulation predicted to be 38.4 cfu/100ml. 

For Process Failure scenario, the maximum predicted coliform concentration in the water near the 

seabed was 302 cfu/lOOml with the average coliform concentration over the course of the 30-day 

simulation predicted to be 24.5 cfu/100ml. ft-rt'!. b,etf..~ c210ct=/l00wil f.<-IL 
s~t,iti ~ 

Subsequent to the above results and having regard to the submissions made by Fingal County 

Council and members of the public including fishermen, Irish Water requested some further 

analysis to be undertaken, which was completed by Marja Aberson, who is a marine ecologist 

specialising in shellfish. This further analysis is presented in Section 7: Statistical Analysis. Her 

advice was to the effect that as an abundance of caution to ensure the protection of the shellfish, 

additional treatment should be applied to the effluent. 
J 

5~ dA·d ~ t o-y JiiA-~ . 
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6. March 2018: Irish Water model scenarios 

Irish Water requested two scenarios to be simulated to assess the impacts of discharging UV treated 

effluent with a coliform concentration of 20,000 cfu/100ml. 

Scenario # I: Synthesised flow @ 20,000 cfu/ I 00ml, no wind 

The model commenced the simulation on 18/04/20 15 at 00:00hrs with the proposed GDD Project 

discharging at the synthesised flow profile presented in Figure 13 (below). The Average Daily Flow 

(ADF) is included in Figure 13 for reference. The concentrations of coliforms in the effluent was 

20,000 cfu/lOOml. No wind field was specified. 

Scenario #2: Synthesised flow@ 20,000 cfu/100ml, recorded wind field 

The model commenced the simulation on 18/04/2015 at 00:00hrs with the proposed GDD Project 

discharging at the synthesised flow profile presented in Figure 13 (below). The concentrations of 

coliforms in the effluent was 20,000 cfu/100ml. Recorded wind speed and direction data from 

Dublin Airport was defined and presented in Figure 14 below. 

17 



4.0 

3.0 

1.0 

0.5 

0.0 

16/04/15 21/04/15 26/04/ 15 01/ 05/15 06/05/ 15 
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6.1. Model Results 

6.1.1. Bathing Waters 

The model predicted no compliance failures at the designated bathing water beaches, nor blue flag 

beaches arising from the original EIAR proposed discharge of 39,000 cfu/ lO0ml treated effluent, 

and therefore there was predicted no compliance failures at the designated bathing water beaches, 

nor blue flag beaches arising from the synthesised Irish Water proposed discharge of 20,000 

cfu/ 100ml treated effluent. None of the scenarios predicted the likelihood of any significant impact 

on the receiving waters from the proposed operation of the outfall discharge. 

6.1.2. Shellfish Waters 

The evolution of ecoli concentrations over the period of the simulation at the designated shellfish 

monitoring point in the Malahide Shellfishery are presented in Figure 15 to Figure 16 forthe 

Average Daily Flow (ADF) scenario with and without wind respectively. 
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Figure 15: lrish Water (recorded wind) predictions of ecoli concentrations at Malahide Shellfish Monitoring 

Point 
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Figure 16: Irish Water (no wind) predictions of ecoli concentrations at Malahide Shellfish Monitoring Point 

For Average Daily Flow (no wind) scenario, the maximum predicted coliform concentration in the 

water near the seabed was 18.3 cfu/1 00m I with the average coliform concentration over the course 

of the 30-day simulation predicted to be 2.7 cfu/ l00ml. 

For Average Daily Flow (recorded wind) scenario, the maximum predicted coliform concentration 

in the water near the seabed was 17.2 cfu/100ml with the average coliform concentration over the 

course of the 30-day simulation predicted to be 2. 9 cfu/ I 00m I. 
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7. Statistical Analysis 

Statistical analysis was undertaken on the concentrations of e.coli predicted by the model at the 

designated Malahide Shellfish Waters sampling point (53° 27.394'N, 6° 4.457'W) and at five points 

along the southern boundary (South_t2 to South_t6) of the designated Malahide Shell fishery for 

each of the model scenarios detailed above. These locations are designated t l, t2, t3, t4, t5 and t6 in 

Figure 17. 
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Figure 17: Locations tl - t6 for statistical analysis 
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The results of the analysis are presented with reference to Table 6: Indicative water standards 

required to achieve shellfish.flesh standard of 230 E.coli mpnll00g in "Impact of chronic microbial 
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pollution on shellfish". Project WT093. Cefas/CREH report to DEFRA. 88 pp., Cefas, 2013. The 

table is reproduced below. 

T•blt 6 - lndlcato .. e.• t t r standard, rtqu1ttd 10 och,o;e 1htllf11h flu h stand>td of B O f coli MPll/lOOg 

Sptclts No. T••c•t Compllanc1 Geome,n Estimated c•omun Estlmatod 90%lle 
umples annual roqulred In required In fluh E. coll In seawat•r E. coll In soawater 
/annum compll1nu lndlvldu1I (MPN/ lOOc) (cfu/lOOml) (cfu/ lOOml) 

ratetn l Sim Pits (,0) 

4 95 99 21 1.7 6 
4 90 97 34 2.7 10 
4 80 95 44 3.4 12 

Mussels 
4 75 76 114 8 30 

12 90 95 44 3.4 12 
12 80 87 75 5.5 20 
12 75 76 114 8 30 
4 95 99 II 1.7 12 
4 90 97 20 2.9 2l 
4 80 9S 28 3.8 28 

Pacific 4 75 76 94 ll 8S 
oysters 

12 90 95 28 38 28 
ll 80 87 SS 7 52 
12 75 78 86 11 79 
4 95 99 5.8 0.02 0.2 
4 90 97 12 0,04 0.4 
4 80 95 18 0,06 0.6 

Cocklo, 
4 75 76 79 0.22 2.2 

12 90 95 18 0.06 0,6 
12 80 87 41 0.12 1.2 
l l 75 78 71 0,2 2.0 
4 95 99 2.2 0.33 4,8 
4 90 97 S.4 0.57 8 
4 80 95 8.7 0.75 11 

All 
4 75 76 57 2.3 33 

specie~ 
12 95 99 2.2 0,33 4.8 
12 90 95 8.7 0.75 11 
12 80 87 25 1.4 20 
12 75 78 so 2.1 30 

The statistical analysis of the data consisted of calculating both the geometric mean and the 90th 

percenti le value of the predicted e.coli concentration in the water column near the seabed. 

No data exists for the species of interest in the Malahide Shellfishery ; the razor clam (ensis spp). 

Therefore indicative water standards required to achieve shellfish flesh standards of 230 

ecoli/100mg of flesh for "All Species" are used in the analysis. The target compliance rate of 80% 

required in individual samples has been adopted. 

Therefore, the target values to be met by the predictions of e.coli concentrations in the water 

column are a geometric mean value <1.4 cfu/100ml, and/or an estimated 90th percentile value <20 

cfu/100ml. 
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The summary results from the statistical analysis are presented in Table 5 for the geometric mean 

comparisons, and in Table 6 for the 90th percentile comparisons for each of the Malahide Shellfi sh 

Monitoring Point and points South_t2 to South_t6, for each scenario detai led previous ly. 

Parameter Scenario 
Malahide Shellfish 

South t2 South t3 South t4 South tS South t6 
Target 

Monitoring Point - - - - - Value 

ADF 2.13 2.11 4.01 5.33 6.41 2.59 

EIAR FFT 4.00 4.54 8.67 11.53 13.95 5.56 
PF 4.33 4.99 9.57 12.76 15.43 6.14 

C 

"' ADF 11.03 14.24 26.71 33.71 39.95 15.39 CU 
~ Fingal u FFT 24.22 32.65 61.26 77.18 91.68 35.18 
·s PF 28.97 36.63 69.93 89.15 174.77 43.15 1.4 
CU 
E ADF 7.36 7.29 10.72 14.62 19.97 7.82 0 
CU Revised Fingal FFT 16.00 16.57 24.08 33.08 45.74 17.78 \!) 

PF 8.69 8.96 12.92 17.75 24.39 9.70 

No Wind 1.46 1.21 2.38 3.45 5.91 1.95 
Irish Water 

Wind 1.70 1.32 2.71 4.23 5.54 2.51 

Table 5: Comparison of geometric mean of model scenario predictions against the ta rget value of 1.4 

Malahide Shellfish Target 
Parameter Scenario South t2 South t3 South t4 South tS South t6 

Monitoring Point - - - - - Value 

ADF 11.77 3.03 4.78 7.66 1009 4.07 

EIAR FFT 27.09 6.49 10.64 16.80 21.96 8.77 
PF 32.28 7.08 13.51 22.23 28.14 10.86 

~ ADF 89.31 20.32 34.10 51.58 67.46 26.64 ·;; 
C Fingal FFT 206.91 46.84 78.89 119.08 156.32 61.58 CU 
~ PF 243.96 53.83 123.01 193.95 370.39 95.50 CU 
0. 
.c ADF 43.61 9.81 15.04 19.34 32.27 14.23 ... 
0 

Revised Fingal FFT 100.85 22.55 34.72 44.64 74.56 32.90 en 

PF 52.15 22.42 23.51 40.37 65.51 25.32 

Irish Water 
No Wind 6.38 1.79 3.16 5.49 13.00 3.90 

Wind 6.47 1.98 4.23 8.76 14.65 7.40 

Table 6: Comparison of 901
" percenti le values fro m model predictions against the target value of 20. 

A ny combination of scenario and monitoring location that is less than the target va lue has been 

high lighted in green. 
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The results show that for the EIAR Average Daily Flow scenario, the Irish Water (wind) scenario, 

and the Irish Water (no wind) scenario the model predicted that the 90th percenti le concen tration of 

e.co li (20cfu/ l 00ml) would not be exceeded at any of the mon itoring points assessed. 
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--------------------From: 
Sent: 
To: 
Cc: 
Subject: 

Hi Sarah, 

Yes that's no problem. 
Many thanks 

Marja. 

Aberson, Marja 
21 May 2019 09:10 
Kiernan, Sarah 
Wilson, Rachel 
RE: GOD - Shellfish Note from Marj a 

Dr Marja Aberson CBiol I Jacobs I Senior ~~anne Ecologist I Environment, Mant1me & Resilience I ~ 

From: Kiernan, Sarah 
Sent: 20 May 2019 20:56 

I www.jacobs.com 

To: Aberson, Marja <Marja.Aberson@jacobs.com> 
Cc: Wilson, Rachel <Rachel.Wilson@jacobs.com> 
Subject: RE: GDD - Shellfish Note from Marja 

Hi Marja, 

We would really like to get the memo to Legal th is week, would COB Wednesday include the CRAV by Victor? If not 
and Victor could look at it Thursday morning that's would still work. 

Very happy for Victor to check Review the Memo, but given the intended purpose of the memo I wouldn't be keen 
to bring in additional names in at this stage. 

Kind Regards, 
Sarah 

Sarah Kiernan BSc. MSc. MCIWEM C.WEM CEnv I Jacobs I Technical Director - Env·ronment I Env1ronn'ent 
l\lar me & Res1l t"nce I I www.jacobs.com 

From: Aberson, Marja 
Sent: 20 May 201917:10 
To: Kiernan, Sarah <Sarah.K1ernan @1acobs.com> 
Cc: Wilson, Rachel <Rachel.Wilson@jacobs.com> 
Subject: RE : GDO - Shellfish Note from Marja 

Hi Sarah, 

Hope you had a good weekend. 

Thank you for forwarding on that information, and apologies I had picked up the email ear lier, but not had the 
chance to reply. 

When do you need this by? I may not get it done t ill COP of Wednesday? Is t hat too late? Do let me know and I can 
shuffle stuff around. 



Would you also like a couple of lines detailing the Jacobs staff member who w il l do the technical check of the memo, 
as it is also an important part of the of the technical writing process for us here in the Aquat ics t eam. 

Victor Guerra in our team, is a senior scientist who specialises in water quality so I have asked him to do the CRAV 
on the edited memo once ready this week for me. As an ecologist myself, it would be useful to have him to check it. 

Many t hanks 

Marja. 

Dr Marja Aberson CBiol I Jacobs I Senior Mar•ne Ecologist I Environment Maritime & Res11tence ~ 

From: Kiernan, Sarah 

Sent: 20 May 2019 08:33 

I www.iacobs.com 

To: Aberson, Marja <Maria.Aberson@jacobs.com> 
Cc: W ilson, Rachel <Rachel.Wilson@1acobs.com> 
Subject: FW: GDD • Shellfish Note from Marja 

Hi Marja, 

Please see below. 

Kind Regards, 

Sarah 

Mar 11 1e & Res l1erce I 

From: O'Keeffe, Ciaran 

Sent: 19 M ay 2019 10:57 
To: Kiernan, Sarah <SarahJ.1ernan@jacobs.com> 

Cc: McGlynn, St ephanie <Stephanie.McGlynn@1acobs.com> 
Subject: GDD - Shellfish Note from Marja 

Hi Sarah, 

Technical Director - Environment I Environment 
I MWl.jacobs.com 

w--e_ 0 ~ I-(_ C. e \ ✓--e.4 

~\ s\A,~ 

°'-~ ik OH OV' 

'"~ V\.Q. s 1c t"'\ rv~ . 
As discussed we require a 'brief of Evidence' style note from Marja summarising (stressed) the advice provided to us 
to address the concerns raised by FCC re t he shellfish. Marja's previous memo should be used as a basis from which 

the summary is to be drawn from. Suggested items include the following: 

• Name & Qualifications 

• Involvement with the project i.e. from when we asked her to undertake some research to address FCC 
concerns (this relates to how we responded to their original concerns re the level of ecoli in the discharge -
Response to Submissions document - and relying on the flushing mechanism of t he t ides. See attached 

email from ALG) 

• Brief summary of the Malahide shellfishery, map of area, indicate sampling point , classification, main type of 
shellfi sh harvested and any other info Marja found in her search; 

• Statement that the shellfish standards relate to ecoli levels in the shellfish flesh and not the water column 
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. , 

• Summary of desktop search for shellfish standards in the water column 

• Summary of CEFAS studies, attach table of indicative guide values as an appendix 

• Statement that no research on razor clams was found 

• Statement on status of these CEFAS guide values (e.g not adopted as a 'standard' only indicative guide 
values) 

• Statement providing Marja's final advice to us along the lines that due to the closeness of the shellfish area 
to the outfall pipe and the Class A classification of the shell fishery and the CEFAS research we should apply 
the precautionary principle and seek to meet the 80%ile CEFAS indicative guide value for 'all species' 
throughout the shellfishery. 

ALG will review/comment on this similar to the Brief' s of Evidence. If you have any questions you can get me up to 
10.30am on Monday morning. I am going silent thereafter. 

Regards 

Ciaran 
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From: 
Sent: 
To: 
Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

HI Sarah 

Kiernan, arah; eeffe, Ciaran 

RE: 81 ief of evidence - Shellfish 
Brief of Evidence_Shellfish_21.5.19J or review.docx 

Follow up 
Completed 

Please find attached a CRA V' d memo for shellfish, shortened to N 2 ½ pages (+ref list+ table s in appendix) and in 

the style of a defen ce brief as requested . 

Many thanks 

Marja . 

Dr Marja Aberson CBiol I Jacobs I Senior Marine Eco1ogist l 
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Brief of Evidence • Shellfish JACOBS. 

Quallflcltlona and Role on the Proposed Project 

1. My name is Dr Marja Aberson and I am a Senior Marine Ecologist at Jacobs where I have over eight years 
professional experience in marine environmental consultancy. I have been involved with delivering marine 
environmental projects for a wide range of infrastructure projects in the UK, offering specialist advice on 
benthic ecology. I am a Chartered Biologist wtth the Royal Society of Biology and I have a combined Bachelor 
of Science honours degree in Marine Biology and Zoology from the University of Wales Bangor, a Master of 
Science in Coastal Zone Management from Bournemouth University and a Doctorate from Queen Mary 
University of London in Marine Ecology. 

2. I have been involved In the Proposed Project since March 2019. Back then, I undertook desk-based research 
to address Fingal County Council's (FCC) concerns on the potential Impact of the discharge on the 
classification status of the Malahide shellfishery (razor clams). The study also focused on understanding how 
the levels of faecal collforms (as measured by counts of the bacteria Escherichla coil) can be related to the 
uptake and concentration in shellfish. The findings are summarised In this Brief of Evidence. 

The Malahlde Shellflahery 

3. Of the shellfish waters In the area, the Maia hide production area (site name: DN-ME) is the closest one to 
the proposed outfall pipeline route. Here, harvesting for the razor clam Ens/s sp. (predominantly Ensis sillqua) 
occurs over the winter months in the area. At the start of the project In 2011, the Malahide Shellfish fishery 
was assigned a 'Class B' on the harvesting classlftcatlon, but since then currently holds an 'A Status'. The 
classifications criteria is ouUined in Table 1+alll&4, Appendix A. 

• · At the time of conducting the research (March 2019) the Malahide production area had a status of 'Open', as 
determined by the result of the last sample of E. siliqua analysed (5 February 2019). The sample was 
collected u part of the HABs (Harmful Algal Blooms) Shellfish Monitoring Programme. However, the current 
status, set by the last sample taken (12 April 2019), Is 'Closed - expired'. This is defined as 'sample 
frequency for tha species listed has expired and the area Is now Closed for the listed species'. At present. a 
further clear test is required before harvesting for direct consumption resumes at Malahide for E. siliqua as 
mentioned In the Manne Institute Report 19-15g, published on 16 April 2019 (Marine Institute, 2019). 

INSERT MAP :HERE!? 

Shellflsh Hygiene Standards In llve bivalve mollusc, 

5. At present hygiene standards for live bivalve molluscs (LBM) (hereafter referred to as 'shellfish') are applied 
to concentrations of the bacteria Escherichla coll (E. col1) In the flesh of the organism and not the water 
column. Under Directive 2006/1 13/EC (repealed and incorporated in Directive 2000/60/EC, the EU's Water 
Framework Directive, since 2013) on the quality required of shellfish waters, there Is a statutory guideline 
microblolog ical standard (SWD G) of 300 faecal collforms per 100ml in shellfish flesh and intravalvular liquid 
(In 75% of shellfish samples). Concentrations of E. co// In flesh will also determine the classification of a 
production areas as either A, B or C. This regulates the treatment required before shellfish can be marketed 
for human consumption (Table 1+allle4, Appendix A). 

E. coll uptake In ahellflsh In response to concentl'ltlona In seawater 

6. It can be difficult to directly quantify the relationship between E. coli concentrations in the water to the uptake 
and accumulation In the ftesh of shellfish. Recent projects. undertaken by Cefas (Centre for Environment 
Fisheries and Aquaculture Science) in the UK have sought to: 

• explore the relationship between the microbial quality of shellfish flesh and seawater; 
• understand the dynamics of uptake and dearance of E. coli In shellfisti subject to chronic 

contamination; and 
• Identify water concentrations of E. coll which would be compliant with the current standards in the 

flesh of bivalve molluscs. 

This was done through desk-based assessments, microcosm laboratory studies and in situ environmental 
investigations coupled with hydrodynamic modelling, and the results of which are summarised below 
(paragraphs 7 to 12.1ill), 
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Brief of Evidence - Shellfish JACOBS' 

7. Concentrations of E. coli In seawater and in the flesh of mussels (Mytilus spp.) and oysters (Ostrea edulis 
and Magal/ana glgas) sampled across production areas in the UK by Cefas reported a positive linear 
relationship between Increasing E. coll concentrations in the water and flesh. The level of contamination 
between the species was variable indicating inter-specific differences In uptake. The overall high variability 
found in the data may be expected In the naturally variable environmental conditions in which these samples 
had been sourced (Project wr1001 Cefas, 2011). 

8. 

9. 

Cefas microcosm experiments monitored uptake in the mussel Mytilus e<Julis. the oyster M. g/gas, and the 
cockle Cerastoderma edu/e, exposed to chronic exposure (continuous dosing for five days) to a range of 
water quality levels ()1 cfu/100ml - 330 cfu/1 oom~. A rapid uptake of E. coll was shown for all species to a 
maximum 'equilibrium' (plateau state) ~thin 17 hour~. and on cessation of dosing, a rapid clearance was , 
also exhibited (Project WT093 Cefas, 2013). There is a threshold for E. coli concentrations in the water above ', • 
which bivalves are unable to accumulate more bacteria, however, this maximum 'equilibrium' state will vary 
between both individuals and species (Project WT1001 Cefas, 2011 ). 

These microcosm experiments found that although flesh concentrations increased linearly with 
concentrations of the tank seawater. there was no direct association with an increase in seawater 
concentrations of the microcosms and resulting accumulation factor. Accumulation rates ranged from 11 . 7 
for M. gigas. 15.2 for M. e<Julis and 330 for C. e<Jule. The rate of dearance following the end of dosing was 
not as proportionate to the changes in water column and rate of accumulation in tissues. Bacteria can be 
rapidly cleared from shellfish when exposed to clean waters, with an initial phase of greatestdearance lasting 
<1 Ohrs (Project WT093 Cefas, 2013). 

10. Environmental investigations were undertaken to verify whether the results Implied by the microcosm 
experiments could be confirmed in shellfish waters (Project WT093 Cefas,2013). It was found that the relative 
ordering in Inter-species E. coli accumulation remained valid with other studies and the microcosms. 
However, no clear statistically significant difference between mean E. coli concentrations between the three 
species sampled from these environmental investigations were reported. only in comparison with E. coli 
seawater concentrations. The wide variation in concentrations recorded in these waters and flesh supported 
the wide variability also reported from naturally sampled concentrations under Project WT1001 (Cefas. 201 1 ). 

11. As direct measurements of water quality In those environmental investigations did not significantly correlate 
with E. coli shellfish concentrations, ~ydrodynamlc modelling for predicted E. coli concentrations was done 
for near-real-time predictions for where the shellfish bags had been positioned. No statistically significant 
correlation between water quality and the laid shellfish was found. However, diurnal and tidal patterns in 
concentrations had been found to be important, Indicating a ubiquitous and high 'natural' variability in E coli 
concentrations, with differences exceeding 2 10-base logarithm orders diurnally even under dry conditions. 
It was concluded that such short-term variability in bacterial concentrations may now be considered the 
'normal' condition (Cefas, 2013). 

Indicative water quality standards 

12. Based on the results of these Cefas projects. indicative thresholds for E. co/i water concentrations for 
mussels, oysters and cockles were predicted, so to meet compliance with SWO G (s300 cfu/1 OOg) and the 
harvesting classifications A (<230 cfu/100g) and B (<4,600 cfu/1 OOg). Indicative water concentrations for 
each of the three types of bivalves and 'all species combined' to meet the SWD G and class A standards for 
flesh ooncentrations are shown in. 

Ml!.•~ 
M ytilus spp. 

~ 
M qiqas 

D )-;u1t1eT1I mu11be 

Neturnl ·mmpting 

Microcosm jQ 

Na1ura1 san,phng il 

ill 

fil 

3 13 ind1\lidual5 
(pooted sites} 

prndlyted fron, 12 samples taken Co[rn (2013) 

poc annum 

111 1Qdivjdya/s 

(POOied s,tes) 
cor"' t20J1l 

Comm, nttd IAM21: Suggest don't include, keep hll}h 
le'lel and not include loo mucl1 detail on concentrations 
used,b11I stole overall findings 

Commentod [GVJRlJ: I would keep It 

Comm•nt•d IAM4R2I: Please could ALG review !his 
here ---- -Commt nt,d IAM5j: As above . suggost r~moval of time 
l o a,o,d lloony loo prescnphve al lhi• stage . 

Commtnttd IGV6R51: Still I would keep It 

Commtnt«I IAM7R5j: Please could ALG review this J 
~ re ____ __ __ 

l
Commentotl IAM81: If you no,'11 more dolRlls. The 
l1ydrody,rn111,c model was a 
tw0-0,menuionat w" ler quality 111otlel called DIVAST 

Foranatted: Fonl : Aria!, 10 pt. English (United Kingdom) 

r For11at1ed: Para O bullet, Spac• Before: 0 pt. After: 0 pt 

Formatted: Not Superscript/ Subscn pt 
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i,;,--Table 3 

14. Table 2 and Table 3Taole-3, respectively (Appendix B). On examination of the indicative standard values it 
is apparent that there are a wide range of predicted thresholds for concentrations of E. co/i in seawater in 
order to meet compliance. 

E. coll uptake In razor clams 

15. There has been very little research undertaken on the uptake of E. co/i in razor clams in comparison to other 
commercial species (e.g. the mussel M. ecfulis). and sensitivity assessments of this bivalve group to 
environmental pressures, currently has a paucity of evidence on responses to biological pressures 
(Hill, 2006). An Important knowledge gap was Identified by Cefas for Ensis spp. (Cefas, 2014) which was 
further validated In this recent research exercise. 

Conclu1lon1 

16. Although there Is often a clear linear relationship between concentrations of E. coli in seawater versus 
shellfish, at present there remains no agreed upon E. coli seawater concentration guideline value in which 
to monitor against. Studies have shown that for compliance there can be wide range in predicted E. coli 
concentrations calculated, that Is primarily dependent upon the targeted species in question and methods of 
assessment (artificial microcosm verses natural environment). As such these studies have not supported the 
application of a single guideline value for water quality where research has focussed on only a few 
commercial species, which currently has not included the razor clam Ensis spp. 

17. A review by Cefas (2014) has attempted to assess the evidence for potential use of Indicator species to 
classify shellfish production areas. It was concluded that the mussel Myti/us spp. may be used as an Indicator 
in many situations. but an indicator approach may not be recommended at this stage for representation of 
Ensis spp. due to no supporting data available. Due to the paucity of data, It will be Imprudent to estimate a 
potential accumulation factor in the tissues of razor clams as current work has shown a wide range of uptake 
rates and maximum concentrations between bivalve species, and with spatial-temporal differences also 
expected. 

18. In consideration of the proximity of the proposed outfall pipe, the current classification of A and the scarcity 
scarcity of data on Ensis spp., a precautionary principle should be applied for assessing the risk to the 
Malahlde razor clam fishery. It is therefore recommended that Irish Water should seek to meet the Cefas 
Indicative threshold value for 'all species· throughout the shellfishery (Table 3+al>le-a, Appendix 2). 
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Appendix A 

Table 1: Crtterla for the claa&iflcatlon of bivalve mollusc harvesting areas under Regulation (EC) no 
85412004, Regulation (EC) 853/2004 and Regulation (EC) 2073/2005. Table extracted from Code of Practice 
for the Mlcroblologlcal Monitoring of Bivalve Mollusc Production Areas (SFPA, 2017) 

Ctasslf1cat1on St,:mdard por 100g of LBM flesh and intravalvular fluid Trealment required 

A <230 E. co/i per 100g of nosh and in~avalvular iquid (' ) None 

B Must not exceed th• llmita of a fiv&-tube, three dilution. Most Probably Purification, relaying in dass A or 

Number (MPN) ltsl of 4,600 E. coll per 100g o/ ftosh and intravalvular cooking by an approved method. 

liquid(""). 

C Must not exceed the limits at a rive-tube, three dilution MPN test of Relaying for a long period or cooking 

46,000 E. coll per 100g o/ ftash end inttavalvulor liquid, by an approvad method. 

Prot.bilad >46,000 E. coli per 100g offlash and inttavalvularfluid. - ~ sting not permitted. 

(*) Samples must not exceed, in 80% of samples collected during the review period, 230 E. coll per 100g of 
flesh and intravalvular liquid. Remaining 20% must not exceed 700 E. coll per 1009 of flesh and intravalvular 
liquid. 

(**) Area may remain classification B for which relevant limits of 4,600 E. coti per 1 00g are not exceeded in 90% 
of samples. 

Appendix B 

Table 2: Indicative concentrations of E. coll In seawater (geometric mean and 90th percentile) to achieve 
annual 75% compliance with standard for SWD G (500 cfu/100g) In 1hellfleh 

Speaes Study Typo Geometnc mean 90''' pe,cenule 

Seawater seawater 

cfu/100ml cfu/100ml 

Mussels Natural sampling 8.9 102 313 lndlvldual• Cefa• (2011) 
Myti/u, spp. (pooled •lies) 

Mussel Microcosm 10 38 predicted from 12 samples taken Ca fas (2013) 

M. edulis per annum 

Oyster Natural sampling 41 492 111 Individuals Caras (2011) 
M. gigas (poolad ortas) 

Oyoler Microcosm 13 100 predicted from 12 samples taken Cefa• (2013) 

M. gigas per annum 

Oyster Natural sampling 8.3 54 178 Individuals Cafu (2011) 

0 . edulis (pooled srtes) 

Cockle Microcosm 0.26 2.5 pradlttod from 12 samples taken Cefas (2013) I 
c. ed/J/8 per annum 
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Table 3: Indicative concentrations of E. co// In seawater (geometric mean and 90'" percentile) to achieve 
annual 80% compliance with standard for harvesting Claaaltlcatlon A (Cefas, 2013). 

Species. Study Type Geometric moan 9011 percentile Number of 

seawater scaw;,ter samples / annum 

cfu/100ml ) cfuJ100ml 

( )Iii pp) 

Pacific oystors (M. gigu) Microcosm 7 52 I 12 
f-

Cockles (C, edu/8) Microcosm 0.12 1,2 I 12 --
All &pecles Microcosm 1.4 20 I 12 



---------------------From: 
Sent: 

O'Keeffe, Ciaran <Ciaran.0Keeffe@j acobs.com > 

30 July 2019 09:52 
To: Callista B1 ien 

Cc: Jane Chambers; Seamus Ryan; Geoff OSullivan 
Subject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

Callista, 

RE: [EXTERNAL] 

Follow up 
Flagged 

My comments are as per attached. Call me if you require further clarification. 

Regards 

Ciaran 

From: Callista Brien 

Sent : 25 July 2019 21:03 
To: O'Keeffe, Ciaran 
Cc: Jane Chambers ; Seamus Ryan ; Geoff OSullivan 

Subject: Fw d: [EXTERNAL] -

Hi Ciaran 

We have been requested for a specific response to the issues raised by- in his submissions to the GDD 
planning process. 

A draft response is attached, the majority of which is t aken from the response report. 

I would be grateful if you could review to ensure the content is technically correct and revert with any comments/ 
amends. 

Ideally we need to issue a response by Tuesday next week so if you could advise if that is achievable. 

Many thanks 

Callis ta 

From: Dan O'Boyle <dan.oboyle@rpsgroup.com> 
Date: 25 July 2019 at 11:23:11 IST 

To: Callista Brien <Call ista.Bnen@ervia.ie> 
Cc: Geoff OSullivan <Geoff.OSullivan@erv1a.ie>, Jane Chambers <Jane.Chambers@ervia.ie>, Seamus Ryan 
<Seamus.Ryan@ervia.ie>, David Conneran <david.conneran@rpsgroup.com>, Joanne Frehill 

<1oanne.frehill@rpsgroup.com> 

Subject: RE : [EXTERNAL] -

Hi Callista, 

As requested, please find attached a draft response t 
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The attached letter collates the responses t o the issues raised b~ in his written and ora l submissions to the 
statutory consu ltation process (copies attached for reference). 

In preparing the detailed response, we reviewed the Response to Submissions Report and researched all the 
relevant oral hearing Briefs of Evidence and Response Statements. 

For ease of reference when reviewing the draft response, I have included the issues raised by- as 
comments. 

Best regards, 

Dan 

Dan O'Boyle 

Techn ical Director, Project Communications 

From: Ca llista Brien <Cal lista.Brien@ervia.ie> 
Sent: Wednesday 24 July 2019 12:30 
To: Dan O'Boyle <dan.oboyle@rpsgroup.com> 
Cc: Geoff OSullivan <Geoff.OSull ivan@ervia .ie>; David Conneran <david.conneran@rpsgroup.com> 
Subject: 

Hi Dan 

- has asked us to respond directly on the issues he raised at the oral hearing. Could you prepare a draft 
response? 

Many t hanks, 
Ca llista 

From: Dan O'Boyle [mai lto:dan.oboyle@rpsgroup.com] 
Sent: 12 Ju ly 2019 13:33 
To: Cal lista Brien <Callista.Brien@ervia.ie> 
Cc: Geoff Osullivan <Geoff.OSul livan@ervia.ie>; David Conneran <david.conneran@rpsgroup.com> 
Subject: 

Hi Callista, 

As requested, please find attached a short memo to inform your internal discussions in relation to the recent 
engagement 

Please let me know if you have any questions or would like us t o develop a written respons 

Best regards, 

Dan 

Dan O'Boyle 

Technical Director, Project Communications 
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From: Callist a Brien <Callista.Brien@ervia.ie> 
Sent: Wednesday 10 July 2019 17:42 
To: Dan O'Boyle <dan.oboyle@rpsgroup.com> 
Cc: Geoff OSullivan <Geoff.OSullivan@ervia.ie>; David Conneran <david.conneran@rpsgroup.com> 
Subject:-

i:AUTION:'ihis email o·rlginated from outside,of RPS. : . ,. .~ t(· ' \ . , {J 
Dan 

Further to our conversation if you could pull t ogether the following please 

1. History of engagement , whatever we had pulled together for the response report is perfect- also 
perhaps where we responded to his submission in the report, there is a matrix I think included? 

2. Where we responded to the issues he raised at the OH - the plant failure overall was dealt with in Ciaran 
statement I think he also raised the issues of the assessment of the outfall? 

It doesn't need to be formatted for issue - but I need to brief internally before we prepare a response. 

Many thanks 
Callista 
The information transmitted is intended only for the person or entity to which it is addressed and may contain confidential, commercially 
sensit ive and/or privileged material. Any review, retransmission, dissemination or other use of, or taking of any action in reliance upon, this 
information by persons or ent ities other tha n the intended recipient is prohibited and may be unlawful. Ervia accept s no liability for actions or 
effect s based on the prohibited usage of this information. Ervia is neither liable for the proper and complete transmission of the information 
contained in this communication nor for any delay in its receipt. If you received this in error, please contact the sender and delete the material 
from any computer. 

E-mail may be susceptible to data corruption, interception and unauthorized amendment. Ervia accepts no responsibility for changes t o or 

interception of this e-mail after it was sent or for any damage t o the recipient' s systems or data caused by this message or its attachments. 
Please also note that messages to or from Ervia may be monitored t o ensure compliance with Ervia's policies and standards and to protect o ur 
business. Ervia (formerly Bord Gais tireann) is a body corporate established under the Gas Act 1976. 

Thank you for your attention. 

Is don t e n6 an t-eintiteas chuig a seoltar an fhaisneis ata an fhaisneis seo beartaithe agus d' fheadfadh abhar faoi run, ata iogai r 6 thaobh 
trachtala agus/ n6 faoi phrlbleid a bheith mar chuid de. Ta cosc ar dhuine ar bith n6 ar eintiteas ar bith seachas ante chuig a raibh sf 
beartaithe, an fhaisneis seo a athbhreithniu, a athsheoladh, a scaipeadh n6 aon usaid eile a bhaint aisti, n6 gniomh a ghlacadh bunaithe uirthi 
agus d'fheadfadh sin a bheith in aghaidh an dlf. Ni ghlacfaidh Ervia aon fhreagracht maidi r le gniomhartha n6 iarmhairti a bheadh bunaithe ar 
usaid thoirrniscthe na faisneise seo. Ni bheidh Ervia freagrach maidir le seachadadh cuf na iomlan na faisneise ata sa chumarsaid seo na maidir 
le haon mhoill a bhainfeadh Jena fail. Ma fuair tu an teachtaireacht seo trf dhearmad, dean teagmhail le do tholl leis an tea sheol f agus scrios 
an t -abhar de gach rfomhaire. 

D'fheadfadh truailliu sonrai, idircheapadh agus leasu neamhudaraithe tarlu do rfomhphost. Ni ghlacfaidh Ervia aon fhreagracht maidir le 
hathruithe n6 idirghabhail a dheantar ar an riomhphost 6 bheidh se seolta n6 maidir le haon damaiste a dheanfadh an teachtaireacht sea n6 
na ceangaltain leis do ch6rais n6 do shonrai ante a fhaigheann e. Tabhair ar aird le do thoil go bhfeadfadh monat6ireacht a bheith a deanamh 
ar theachtaireachtaf chuig Ervia n6 uaidh chun a chinntiu go bhfuilt ear ag comhlionadh caighdeain agus beartais Ervia agus chun ar ngn6 a 
chosaint. Is comhlacht corparaideach e Ervia (Bord Gais Eireann roimhe seo) a bunaiodh faoin Acht Gais 1976. 

Go raibh maith agat as d'aird a thabhairt. 

This e-mail message and any attached file is the property of the sender and is sent in confidence to the 
addressee only . 

Internet communications are not secure and RPS is not responsible for their abuse by third parti es, any 
alteration or corruption in transmission or for any loss or damage caused by a v irus or by any other means. 

RPS Group Pie, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park 
Abingdon Oxfordshire OX 14 4SH. 
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RPS Group Pie web link: http://www.rpsgroup.com 

The Information transmitted ls Intended only for the person or entity to which It Is addressed and may contain confldentlal, commercially 
sensitive and/or prlvlleged materlal. Any review, retransmission, dissemination or other use of, or taking of any action In reliance upon, this 
Information by persons or entitles other than the Intended recipient is prohibited and may be unlawful. Ervia accepts no liability for actions or 
effects based on the prohibited usage of this Information. Ervia is neither liable for the proper and complete transmission of the Information 
contained in this communication nor for any delay in Its receipt. If you received this in error, please contact the sender and delete the material 
from any computer. 

E-mail may be susceptible to data corruption, interception and unauthorized amendment. Ervia accepts no responsibility for changes to or 
interception of this e-mail after it was sent or for any damage to the recipient's systems or data caused by this message or its attachments. 
Please also note that messages to or from Ervia may be monitored to ensure compliance with Ervia's policies and standards and to protect our 
business. Ervla (formerly Bord Gals ~ireann) Is a body corporate established under the Gas Act 1976. 

Thank you for your attention. 

Is don te n6 an t-elntlteas chulg a seoltar an fhalsneis ata an fhalsneis seo beartalthe agus d'fheadfadh abhar faol run, ata (ogair 6 thaobh 
trachtaia agus/n6 faol phribleld a bheith mar chuid de. Ta cosc ar dhulne ar bith n6 ar elntlteas ar bith seachas an te chulg a ralbh sr 
beartaithe, an fhaisneis seo a athbhreithnlu, a athsheoladh, a scaipeadh n6 aon usald elle a bhaint aisti, n6 gnlomh a ghlacadh bunalthe ulrthi 
agus d'fheadfadh sin a bhelth in aghaidh an dH. NI ghlacfaidh Ervla aon fhreagracht maldir le gnlomhartha n6 larmhalrt( a bheadh bunalthe ar 
usaid tholrmiscthe na faisneise seo. NI bheidh Ervla freagrach maidlr le seachadadh cul na lomlan na falsneise ata sa chumarsald seo na maidlr 
le haon mholll a bhalnfeadh lena fail. Ma fualr tu an teachtaireacht seo trr dhearmad, dean teagmhall le do tholl leis ante a sheol r agus scrios 
an t-abhar de gach rlomhalre. 

D'fheadfadh truaililu sonrar, ldlrcheapadh agus leasu neamhudaralthe tarlu do rlomhphost. NI ghladaldh Ervia aon fhreagracht maldlr le 
hathruithe n6 idirghabhall a dheantar ar an rlomhphost 6 bheldh se seolta n6 maidlr le haon damaiste a dheanfadh an teachtalreacht seo n6 
na ceangaltain leis do ch6rais n6 do shonrar ante a fhalgheann e. Tabhalr ar alrd le do tholl go bhfeadfadh monat6ireacht a bheith a deanamh 
ar theachtaireachtal chulg Ervla n6 ualdh chun a chlnntlu go bhfulltear ag comhllonadh calghdealn agus beartals Ervla agus chun ar ngn6 a 
chosalnt. Is comhlacht corparaideach e Ervla (Bord Gals faeann roimhe seo) a bunalodh faoln Acht Gals 1976. 

Go ralbh maith agat as d'alrd a thabhairt. 

This e-mail message and any attached file is the property of the sender and is sent in confidence to the 
addressee only. 

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any 
alteration or corruption in transmission or for any loss or damage caused by a virus or by any other means. 

RPS Group Pie, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park 
Abingdon Oxfordshire OX14 4SH. 

RPS Group Pie web link: http://www.rpsgroup.com 

The information transmitted is intended only for the person or entity to which It Is addressed and may contain confldentlai, commercially 
sensitive and/or privileged material. Any review, retransmission, dissemination or other use of, or taking of any action In reliance upon, this 
information by persons or entities other than the Intended recipient Is prohibited and may be unlawful. Ervla accepts no liability for actions or 
effects based on the prohibited usage of this Information. Ervla is neither liable for the proper and complete transmission of the Information 
contained In this communication nor for any delay in Its receipt. If you received this In error, please contact the sender and delete the material 
from any computer. 

E-mail may be susceptible to data corruption, interception and unauthorized amendment. Ervla accepts no responsibility for changes to or 
Interception of this e-mail after it was sent or for any damage to the recipient's systems or data caused by this message or Its attachments. 
Please also note that messages to or from Ervia may be monitored to ensure compliance with Ervla's policies and standards and to protect our 
business. Ervla (formerly Bord Gais ~ireann) is a body corporate established under the Gas Act 1976. 

Thank you for your attention. 

Is don te n6 an t-eintlteas chuig a seoltar an fhalsnels atil an fhalsneis seo beartaithe agus d'fheadfadh abhar faol run, ata logalr 6 thaobh 
trachtala agus/n6 faol phrlbleid a bheith mar chuid de. Ta cosc ar dhuine ar bith n6 ar elntlteas ar bith seachas ante chulg a ralbh sr 
beartaithe, an fhalsnels seo a athbhreithnlu, a athsheoladh, a scaipeadh n6 aon usaid elle a bhalnt aisti, n6 gnlomh a ghlacadh bunalthe ulrthl 
agus d'fheadfadh sin a bheith in aghaldh an dH. NI ghlacfaidh Ervia aon fhreagracht maldlr le gnlomhartha n6 larmhalrtl a bheadh bunalthe ar 
usaid tholrmlscthe na faisneise seo. NI bheidh Ervla freagrach maidlr le seachadadh cul na lomlan na falsneise ata sa chumarsald seo na maldlr 
le haon mholll a bhalnfeadh lena fail. Ma fualr tu an teachtaireacht seo trl dhearmad, dean teagmhail le do tholl leis ante a sheol r agus series 
an t-abhar de gach rlomhalre. 
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25 July 2019 

""'\ ubli n 
~ rainage 

Re: Response to issues raised regarding the Greater Dublin Drainage Project 

Dear--

Thank you for attending the recent meeting with our Public Affairs team. I 
We noted your query concerning the Greater Dublin Drainage (GOD) project and Irish 
Water's response to the issues raised in your written submission to the statutory 
consultation process including the recent oral hearing as held by An Bord Pleanala. 

We are pleased to provide you with a written compilation of the responses to the 
issues raised in your written and oral hearing submissions. The responses were 
presented in the Irish Water - Greater Dublin Drainage Project Response to 
Submissions Report (January 2019) as published on the GOD Planning Application 
Website and in the expert witness testimony as delivered to the oral hearing held by 
An Bord Pleanala held in March-April 2019. We trust that the responses, as collated 
in this document, confirm that the issues which you raised were considered and 
responded to in full. 

Greater Dublin Drainage Project Planning Update 
Continued population growth and increased commercial activity means the volume of 
wastewater generated in greater Dublin is projected to increase by more than 50% in 
the next 30 years. 

Greater Dublin Drainage (GOD) is the development of a new regional wastewater 
treatment facility and associated infrastructure to serve the Greater Dublin Area, in 
particular, the population of north Dublin along with small parts of the surrounding 
counties of Kildare and Meath. 

A new regional plant is required to provide the additional treatment capacity needed 
once the country's largest wastewater treatment facility at Ringsend reaches its 

maximum upgraded I by the mid-2020s. 

,· Comn,enn,d [D01]: ca 111sta - can we update ;:;h corr~ 
....!_neetlng details please. _ J 



Following detailed site investigations, extensive environmental assessments and 
wide-ranging public consultations over a seven-year period, on 20th June 2018, Irish 
Water made an application for strategic infrastructure development to An Bord 
Pleanala for the GOD project. An oral hearing was held by An Bord Pleanala, from 
March-April 2019. The application is now undergoing adjudication by the planning 
authority. An Bord Pleanala has indicated a decision timeframe of 27th September 
2019. 

It is vital that we have adequate wastewater treatment capacity in place when needed 
in order to protect public health, to safeguard our environment and to support the 
sustainable social and economic growth of communities across the Dublin area into 
the future. An additional regional wastewater treatment facil ity - capable of providing 
advanced wastewater treatment for up to half a million people - has been found to be 
the most environmentally, technically and economically advantageous solution to 
meeting the long-term wastewater needs of the north Dublin area. 

This GOD project will help to ensure that the wastewater generated every day in our 
homes and workplaces will continue to be treated safely in compliance with the EU 
and national wastewater treatment regulations. 

Responses to the issues raised in written submission by Cllr. D Healy to An 
Bord Pleanala received on 17/08/18. 

The references contained in the responses below are to the Irish Water - Greater 
Dublin Drainage Project· Response to Submissions Report (January 2019). 

1. )Site Notices at Howth and Ireland's Eyej 

The issue raised is responded to in Section 3.3.4 Paragraphs 161-165: "Site notices 
were erected at locations where infrastructure is planned, either where proposed 
temporary construction compounds will be located or where the proposed orbital 
sewer route will cross road/rail corridors or where tunnelling is proposed to take place. 
As no works are planned at Ireland's Eye or at Howth, it was not necessary to erect 
site notices at these locations. Public Information Notices (advertisements) were 
placed in national and local media to announce the planning application statutory 
consultation period for the Proposed Project in June 2018." 

2. jmpact on Water Users I 

The issue raised is responded to in Section 3.2.1 Paragraph 138: "Impacts on marine 
based activities are identified and assessed in Section 6.3.7 of Chapter 6 Population 
in Volume 3 Part A of the EIAR. This Chapter describes the local coastal areas and 
the water-based activities including fishing, sailing, walking, bathing, diving etc." 

Relevant Extract from Section 6.3. 7 of Chapter 6 Population in Volume 3 Part A of the 
EIAR: "Beaches and Associated Water Based Activ~ies - Velvet Strand Beach at 
Portmarnock is a Blue Flag Beach and, as a result, is a popular bathing area. The 
Burrow Beach, Sutton, is situated to the south of the study area. These beaches are 
popular for water based recreational activities such as swimming, sailing and other 
2 Ulace ~lreann lrtsh Water 
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water related activities. Sea angling and fishing are also popular activities along the 
Fingal coastline, with angling and fishing carried out from beaches, harbours, piers 
and boats close to the shore and offshore. Sailing is a popular activity in the locality. A 
popular sailing area for members of Howth Yacht Club and other sailing enthusiasts is 
the area between Ireland's Eye and Lambay Island. Local regattas, national sailing 
championships and other international sailing events take place in this area. 

Other marine-based recreational activities such as angling, sailing and diving are 
popular in the wider coastal area between Howth Head and Lambay Island. Please 
refer to Figure 6.10 Tourism, Public Amenities, Sporting and Community 
Infrastructure for a spatial overview of tourism, public amenities, sporting and 
community infrastructure." 

All construction and operational impacts of the project have been identified and 
assessed. 

In the Brief of Evidence on Consultation delivered to the oral hearing on 20th March 
2019 (paragraphs 50-55), Mr. Dan O'Boyle described the engagement and 
consultation undertaken with marine leisure (diving, kayaking and sailing 
organisations), fishing (commercial fishing and seafood processors), coastal 
businesses, community organisations, and statutory stakeholders during the 
environmental investigations phase. 

3. ~ater Quality Modelling 

The issue raised is responded to in Sections 9.2.1 and 9.3. 1. Mr. Alan Berry also 
provided a detailed brief of evidence on Marine Water Quality to the oral hearing on 
20th March 2019 and a detailed statement in response to questions about Marine 
Water Quality modelling on 27th March 2019. 

Paragraph 76 of Mr. Berry's statement concludes: "The submissions received have all 
been addressed and would not lead to a revision of the conclusion reached in the 
EIAR for the following reasons; 

• The Model has been successfully calibrated and validated against field 
measurements to provide an accurate representation of the hydrodynamics 
within the study region and reproduces the complex advection and the 
dispersion of the dye release surveys very well. 

• Irish Water have committed to implementing UV treatment on the effluent 
discharge to ensure coliform concentrations in the effluent discharge do not 
impact on the designated shellfish waters of Malahide. 

• The extensive modelling undertaken as part of the EIAR has predicted that the 
proposed project will have an imperceptible to slight impact on the nutrient 
water quality of the coastal waters off north County Dublin. 

• None of the Model scenarios predicted the likelihood of any significant impact 
from the operation of the proposed outfall on the general nutrient water quality 
of the receiving waters. 
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' Either the modelling Itself Is Inadequate or the results have 
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(Chapter 8 Merine Water Quality, 
https://wWW.gddapplicatlon.le/plannlng·sltes/greater-dublln­
dralnageJdocs/envlronmental·doclffllents/YOlume-
3a/Chapter%20B%20Marine%20Watef%20Quallty.pdf} 

The analysis presented by Irish Water In their EIS has Its 
minlmlffll cut off at 250 MPN/IOOml. The analysis carried out 
witn a minimum graphk representation of 250 MPM/IOOrrl Is 
presented as a series of small maps at very small scale with no 
visiblle information about where and how the plume of effluent 
w11 move. Their modelling would enable them to show the 
lowest concentrations as the plume disperses bt.t they've 
017,ioosly decided they don't want to show that lnf01T11atloll. 
The Board shoold require Irish Water to release {mapped and 
raw) the data their model produces showing the dispersal or 
the effluent plume until It Is no longer detectable. The 
obligation In the EIA process Is to assess the Impact on the 
environment, poSltlve, neutral or negative and ID supply all 
relevant lnfomnatlon held. 
When that analy!JS Is made available then the public and the 
Board will have a much better oodefstandlng of tne Impact of 
the proposal. 



• The Model results predicted that plumes from the proposed outfall discharge 
point would not exceed the 250 cfu/100ml limit 1required to achieve "Excellent" 
status at any of the designated bathing waters beaches, Blue Flag beaches, 
Ireland's Eye or Balscadden beach. 

• The Model predicted that there would be no compliance failures at the 
designated bathing water beaches, Blue Flag beaches, Ireland's Eye or 
Balscadden beach arising from the proposed discharge of treated wastewater." 

Specifically responding to the assertion that modelling data or results were 
inadequately presented, Mr. Alan Berry submitted detailed assessments and maps for 
Velvet Strand, Claremont, Balscadden Beach and lrelands Eye (closest location to 
outfall) for the proposed discharge subject to UV treatment in his General Response 
in Relation to Water Quality Model delivered to the oral hearing on 27th March 2019. 
All information pertaining to the water quality modelling simulations, the accuracy of 
model predictions, the process to arrive at the most environmentally advantageous 
location for the proposed project's outfall, have been presented in the Proposed 
Project's ASA reports, the EIAR and associated Appendices which have been subject 
to public consultation. 

In summary, the modelling studies have confirmed that: 

• The Proposed Project will have a negligible impact on the water quality of the 
coastal waters off County Dublin; 

• The Proposed Project will not negatively impact the achievement of the Water 
Framework Directive goals; 

• The proposed discharge location will not negatively impact any designated 
bathing waters; and 

• The Proposed Project will have a negligible impact on the quality of shellfish 
waters. 

4. putfall Location 

The issue raised is responded to in Section 9.3.8 Paragraphs 394 and 395 which 
state: "The location of the proposed outfall pipeline route (marine section) discharge 
point to the north east of Ireland's Eye was proposed following an Alternate Sites 
Assessment Study, a preliminary modelling study undertaken (Marcon 2011) to 
identify a range of potential outfall locations along the north Dublin coastline. 
That study showed that two discrete areas existed within the Proposed Project area 
where locating a proposed outfall would minimise the impact on the receiving marine 
environment. 

A subsequent near-field modelling study (Marcon 2013) to determine the relative 
merits between the two locations off the coast of north Dublin for a new proposed 
outfall pipeline route (marine section) discharge point was undertaken. That study 
showed that the southern outfall study area exhibited more favourable 
coastal hydrodynamic characteristics (larger current speeds and greater water 
depths), which allows for faster and greater dilution of treated wastewater than the 
northern outfall study area." I 
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5. trertiary Treatment I 

The issue raised was responded to by the applicant in the oral hearing statements 
presented by Mr. Ciaran O'Keeffe, Mr. Dara White and Mr Alan Berry. 

The decision to propose ultraviolet disinfection treatment was taken following 
submissions made by Fingal County Council, public representatives, and members of 
the public including local fishermen. Following receipt of the submissions to the 
statutory consultation, Irish Water consulted with Ms. Marja Aberson, a marine 
ecologist specialising in shellfish, who undertook analysis of the available data. Her 
advice was to the effect that, as an abundance of caution to ensure the protection of 
the shellfish, additional treatment should be applied to the effluent. Irish Water 
committed to implementing UV treatment on the effluent discharge to ensure coliform 
concentrations in the effluent discharge do not impact on the designated shellfish 
waters of Malahide. 

6. pverflows 

As noted in the GDD Planning Report as referenced in the testimony of Ms. Lara 
Gough on Planning matters (Paragraph 19) of 26th March 2019: "The operational 
phase of the proposed project, will reduce the extent of overflows from existing sewer 
networks to local water networks and courses, through the provision of additional 
wastewater treatment capacity and diversion of a proportion of the wastewater 
loadings from a number of existing WwTPs into the new WwTP, and therefore 
improve the water quality of these." 

The diversion of the north and north west parts of the Ringsend catchment and the 
partial diversion of the North Fringe Sewer will alleviate pressure on the 
collection/sewer network and reduce the flows to Ringsend including via the 9C 
Sewer and via the Sutton pumping station/submarine pipeline. This will reduce the 
risk of overflows throughout the network generally. It is not proposed to divert existing 
overflows to the outfall pipeline as this is a #'eSSl:l~ Flf3Fl\. pipeline 1cting 
under gravity presswe outputting fully treated effluent.! 

7. !Dredging Sediments I 

The issue raised is responded to in Section 10.3.1. Paragraphs 431-433 state: 

" Section 9.4.3 of Chapter 9 Biodiversity (Marine) in Volume 3 Part A and Figure 9.6 in 
Volume 5 Part A of the EIAR detail the results of assessment which show that "none 
of the discharged sediment is predicted to impact the qualifying Annex I habitats of 
littoral and sublittoral reef features of the Rockabill to Dalkey Island SAC along the 
north and eastern coastline of Ireland's Eye". To ensure this the following mitigation 
measures, as presented in Section 9.7.1 of Chapter 9 Biodiversity (Marine) of the 
EIAR will be put in place: "turbidity will be monitored using a buoy-mounted turbidity 
meter with telemetering back to the dredger to monitor potential impacts from 
dredging activity. As the reef is only prone to sedimentation during slack water 
periods, a slightly elevated level of Total Suspended Solids (TSS) up to 40mg/l (the 
natural standard deviation for the year) above a daily background will be permitted off 
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the northern coastline of Ireland's Eye. If this level increases above this threshold as a 
result of dredging activity, then the discharge of material will be temporarily halted to 
allow the resulting plume to disperse. This is particularly important 30 minutes before 
and after slack water where increased suspended sediments can settle within the 
SAC." 

As presented in Section 9.3.4 in Volume 3 Part A of the EIAR, a detailed assessment 
of the subtidal reefs was carried out in 2015 and it recorded that "natural siltation 
levels were high in the sublittoral environment, a fact that has not appeared to have 
had a significant impact on the biological diversity in this area·. 

Following a tidal restricted discharge, the modelled impact of the dredging spoil has 
shown that the plume will not impact these reefs. Further monitoring will also be 
employed to ensure that this remains the case during the construction works. The 
overall conclusion is that there will be no impact to the SAC reefs from 
suspended sediments during dredging." 

Further related information in contained at Sections 10.3.3 and 10.3.4. 

8. ~ater Framework Directive Compliance I 

The issue raised is responded to in Section 3 above. The model results predicted that 
plumes from the proposed outfall discharge point would not exceed the 250 cfu/100ml 
limit required to achieve "Excellent'' status at any of the designated bathing waters 
beaches, Blue Flag beaches, Ireland's Eye or Balscadden beach. The Proposed 
Project will support the achievement of the Water Framework Directive goals. 

The water quality will reach standards set out in the Water Framework Directive, 
European Communities Environmental Objectives (Surface Waters) Regulations 2009 
(S.I. No. 272 of 2009) and Directive 2006/7/EC of 15 February 2006 concerning the 
management of bathing water quality (Bathing Waters Directive) to maintain an 
'excellent' water quality status set out for 'coastal' waters and to prevent impact to 
nearby bathing waters or protected areas (such as shellfish waters). 

9. [Doldrum Bay 

This issue raised is responded to in Section 27.4 Paragraph's 912-91 state: "39 
houses are currently connected to the Dold rum Bay outfall by a 1. 7km foul sewer 
network. Currently the wastewater is not treated. In October 2016, Irish Water 
completed works to replace the wastewater pipeline at Doldrum Bay as part of a 
short-term solution to address the discharge of wastewater to the beach. This 
project included the construction of a replacement pipeline on the beach and upgrade 
works to the distribution chamber. 

Irish Water is currently working towards compliance with Schedule A.3 of the 
Ringsend Wastewater Discharge Licence to discontinue a discharge of wastewater to 
the sea at Doldrum Bay, Howth. Irish Water are currently progressing the detailed 
design and planning phase and will, subject to no planning, environmental or land 
acquisition issues, issue tender documents to the market in Q4 2019. Following 
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completion of the tender phase IW expect to appoint a contractor to commence 
construction in Q2/Q3 2020. 

For a project of this scale and complexity, the timeframe for completion is presently 
early 2021. It is however possible that the timeframe for completion could be late 
2021 if there are any delays in statutory approvals. 

As the Proposed Project will not have any significant negative effect on water quality 
in Dublin Bay, it will not give rise to any negative effects cumulatively or in­
combination with Doldrum Bay." 

10.!Biodiversity at Ballymun 

The issue raised concerning potential of impact of the orbital sewer on biodiversity in 
Ballymun and Silloge was consider and responded to at the oral hearing. In his 
opening statement on the proposed proIect description to the hearing on 20th March 
2017, Mr. Ciaran O'Keeffe of Jacobs Tobin stated that tunnelling and trenchless 
construction techniques are proposed at locations to avoid impacts including at 
Silloge Golf Course. In his detailed Response Statement of 271n March 201 7, RPS 
ornithologist Dr. James Mccrory stated that: "Lands identified in the Ballymun 
Biodiversity Action Plan relate to an area south of the M50 corridor and south of Ikea, 
more than 500m south of the pipeline wayleave of the Proposed Project." 

I trust that the above collated materials clarify that Irish Water has fully responded to 
the issues raised in your written and oral submissions. 

The GDD project is a key part of Irish Water's investment in new wastewater 
infrastructure in greater Dublin and will protect public health, safeguard our 
environment and facilitate growth up to 2050 and beyond. 

In the event that I can provide any additional information relating to the Greater Dublin 
Drainage project please don't hesitate to contact me. I look forward to providing you 
with progress updates as this important project is delivered. 

Yours sincerely, 

• ' 
1 I 

Jane Chambers, 
GOD Project Manager, 
Irish Water 
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U ICO l onn 

Re: Response to issues raised regarding the Greater Dublin Drainage Project 

Thank you for attending the recent meeting with our Publ ic Affairs team. I 

We noted your query concerning the Greater Dublin Drainage (GOD) project and Irish 
Water's response to the issues raised in your written submission to the statutory 
consultation process including the recent oral hearing as held by An Bord Pleanala. 

We are pleased to provide you with a written compilation of the responses to the 
issues raised in your written and oral hearing submissions. The responses were 
presented in the Irish Water - Greater Dublin Drainage Project Response to 
Submissions Report (January 2019) as published on the GOD Planning Application 
Website and in the expert witness testimony as delivered to the oral hearing held by 
An Bord Pleanala held in March-April 201 9. We trust that the responses, as collated 
in this document, confirm that the issues which you raised were considered and 
responded to in full. 

Greater Dublin Drainage Project Planning Update 
Continued population growth and increased commercial activity means the volume of 
wastewater generated in greater Dublin is projected to increase by more than 50% in 
the next 30 years. 

Greater Dublin Drainage (GOD) is the development of a new regional wastewater 
treatment facility and associated infrastructure to serve the Greater Dublin Area, in 
particular, the population of north Dublin along with small parts of the surrounding 
counties of Kildare and Meath. 

A new regional plant is required to provide the additional treatment capacity needed 
once the country's largest wastewater treatment facility at Ringsend reaches its 

maximum upgraded by the mid-2020s. 
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Following detailed site investigations, extensive environmental assessments and 
wide-ranging public consultations over a seven-year period, on 20th June 2018, Irish 
Water made an application for strategic infrastructure development to An Bord 
Pleanala for the GOD project. An oral hearing was held by An Bord Pleanala, from 
March-April 2019. The application is now undergoing adjudication by the planning 
authority. An Bord Pleanala has indicated a decision timeframe of 27th September 
2019. 

It is vital that we have adequate wastewater treatment capacity in place when needed 
in order to protect public health, to safeguard our environment and to support the 
sustainable social and economic growth of communities across the Dublin area into 
the future. An additional regional wastewater treatment facility - capable of providing 
advanced wastewater treatment for up to ,half a million people - has been found to be 
the most environmentally, technically and economically advantageous solution to 
meeting the long-term wastewater needs of the north Dublin area. 

This GOD project will help to ensure that the wastewater generated every day in our 
homes and workplaces will continue to be treated safely in compliance with the EU 
and national wastewater treatment regulations. 

Responses to the Issues raised In written submission by Cllr. D Healy to An 
Bord Pleanala received on 17/08/18. 

The references contained in the responses below are to the Irish Water - Greater 
Dublin Drainage Project: Response to Submissions Report (January 2019). 

1. ~ite Notices at Howth and Ireland's Ey~ _ 

The issue raised is responded to in Section 3.3.4 Paragraphs 161-165: "Site notices 
were erected at locations where infrastructure is planned, either where proposed 
temporary construction compounds will be located or where the proposed orbital 
sewer route will cross road/rail corridors or where tunnelling is proposed to take place. 
As no works are planned at Ireland's Eye or at Howth, it was not necessary to erect 
site notices at these locations. Public Information Notices (advertisements) were 
placed in national and local media to announce the planning application statutory 
consultation period for the Proposed Project in June 2018." 

2. jmpact on Water Users I . 

The issue raised is responded to in Section 3.2.1 Paragraph 138: "Impacts on marine 
based activities are identified and assessed in Section 6.3.7 of Chapter 6 Population 
in Volume 3 Part A of the EIAR. This Chapter describes the local coastal areas and 
the water-based activities including fishing, sailing, walking, bathing, diving etc." 

Relevant Extract from Section 6.3. 7 of Chapter 6 Population in Volume 3 Part A of the 
EIAR: "Beaches and Associated Water Based Activ~ies - Velvet Strand Beach at 
Portmarnock is a Blue Flag Beach and, as a result, is a popular bathing area. The 
Burrow Beach, Sutton, is situated to the south of the study area. These beaches are 
popular for water based recreational activities such as swimming, sailing and other 
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water related activities. Sea angling and fishing are also popular activities along the 
Fingal coastline, with angling and fishing carried out from beaches, harbours, piers 
and boats close to the shore and offshore. Sailing is a popular activity in the locality. A 
popular sailing area for members of Howth Yacht Club and other sailing enthusiasts is 
the area between Ireland's Eye and Lambay Island. Local regattas, national sailing 
championships and other international sailing events take place in this area. 

Other marine-based recreational activities such as angling, sailing and diving are 
popular in the wider coastal area between Howth Head and Lambay Island. Please 
refer to Figure 6.10 Tourism, Public Amenities, Sporting and Community 
Infrastructure for a spatial overview of tourism, public amenities, sporting and 
community infrastructure." 

All construction and operational impacts of the project have been identified and 
assessed. 

In the Brief of Evidence on Consultation delivered to the oral hearing on 20th March 
2019 (paragraphs 50-55), Mr. Dan O'Boyle described the engagement and 
consultation undertaken with marine leisure (diving, kayaking and sailing 
organisations), fishing (commercial fishing and seafood processors), coastal 
businesses, community organisations, and statutory stakeholders during the 
environmental investigations phase. 

3. ~ater Quality Modelling! 

The issue raised is responded to in Sections 9.2.1 and 9.3.1. Mr. Alan Berry also 
provided a detailed brief of evidence on Marine Water Quality to the oral hearing on 
20lh March 2019 and a detailed statement in response to questions about Marine 
Water Quality modelling on 271h March 2019. 

Paragraph 76 of Mr. Berry's statement concludes: "The submissions received have all 
been addressed and would not lead to a revision of the conclusion reached in the 
EIAR for the following reasons; 

• The Model has been successfully calibrated and validated against field 
measurements to provide an accurate representation of the hydrodynamics 
within the study region and reproduces the complex advection and the 
dispersion of the dye release surveys very well. 

• Irish Water have committed to implementing UV treatment on the effluent 
discharge to ensure coliform concentrations in the effluent discharge do not 
impact on the designated shellfish waters of Malahide. 

• The extensive modelling undertaken as part of the EIAR has predicted that the 
proposed project will have an imperceptible to slight impact on the nutrient 
water quality of the coastal waters off north County Dublin. 

• None of the Model scenarios predicted the likelihood of any significant impact 
from the operation of the proposed outfall on the general nutrient water quality 
of the receiving waters. 
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The analysis presented by Irish Water In their EIS has Its 
minimum cut off at 250 MPN/IOOml. The analysis carried out 
with a minimum graphic representation of 250 MPM/IOOml Is 
presented as a series of small maps at very small scale with no 
visible Information about where and how the plume of effluent 
wll rrove. Their modelling would enable them to show the 
lowest concentrations as the plume disperses but they've 
obllio!Jsly decided they don't want to show that Information. 
The Board should require Irish Water to release {mapped and 
raw) the data their model produces showing the dispersal or 
the effluent plume until It Is no longer detectable. The 
obligation In the EIA process Is to assess the Impact on the 
environment, positive, neutral or negative and to supply all 
relevant Information held. 
When that analysis Is made available then the public and the 
Board will have a much better understanding of the Impact of 
the proposal. 



• The Model results predicted that plumes from the proposed outfall discharge 
point would not exceed the 250 cfu/100ml limit required to achieve "Excellent" 
status at any of the designated bathing waters beaches, Blue Flag beaches, 
Ireland's Eye or Balscadden beach. 

• The Model predicted that there would be no compliance failures at the 
designated bathing water beaches, Blue Flag beaches, Ireland's Eye or 
Balscadden beach arising from the proposed discharge of treated wastewater." 

Specifically responding to the assertion that modelling data or results were 
inadequately presented, Mr. Alan Berry submitted detailed assessments and maps for 
Velvet Strand, Claremont, Balscadden Beach and lrelands Eye (closest location to 
outfall) for the proposed discharge subject to UV treatment in his General Response 
in Relation to Water Quality Model delivered to the oral hearing on 27th March 2019. 
All information pertaining to the water quality modelling simulations, the accuracy of 
model predictions, the process to arrive at the most environmentally advantageous 
location for the proposed project's outfall, have been presented in the Proposed 
Project's ASA reports, the EIAR and associated Appendices which have been subject 
to public consultation. 

In summary, the modelling studies have confirmed that: 

• The Proposed Project will have a negligible impact on the water quality of the 
coastal waters off County Dublin; 

• The Proposed Project will not negatively impact the achievement of the Water 
Framework Directive goals; 

• The proposed discharge location will not negatively impact any designated 
bathing waters; and 

• The Proposed Project will have a negligible impact on the quality of shellfish 
waters. 

4. \outfall Location 

The issue raised is responded to in Section 9.3.8 Paragraphs 394 and 395 which 
state: "The location of the proposed outfall pipeline route (marine section) discharge 
point to the north east of Ireland's Eye was proposed fol lowing an Alternate Sites 
Assessment Study, a preliminary modelling study undertaken (Marcon 2011) to 
identify a range of potential outfall locations along the north Dublin coastline. 
That study showed that two discrete areas existed within the Proposed Project area 
where locating a proposed outfall would minimise the impact on the receiving marine 
environment. 

A subsequent near-field modelling study (Marcon 2013) to determine the relative 
merits between the two locations off the coast of north Dublin for a new proposed 
outfall pipeline route (marine section) discharge point was undertaken. That study 
showed that the southern outfall study area exhibited more favourable 
coastal hydrodynamic characteristics (larger current speeds and greater water 
depths), which al lows for faster and greater dilution of treated wastewater than the 
northern outfall study area." I 
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5. If ertiary Treatment I 

The issue raised was responded to by the applicant in the oral hearing statements 
presented by Mr C1aran O Keeffe, Mr Dara White and Mr Alan Berry. 

The decision to propose ultraviolet disinfection treatment was taken following 
submissions made by Fingal County Council , public representatives, and members of 
the public including local fishermen. Following receipt of the submissions to the 
statutory consultation, Irish Water consulted with Ms. Ma~a Aberson, a marine 
ecologist specialising in shellfish, who undertook analysis of the available data. Her 
advice was to the effect that, as an abundance of caution to ensure the protection of 
the shellfish, additional treatment should be applied to the effluent. Irish Water 
committed to implementing UV treatment on the effluent discharge to ensure coliform 
concentrations in the effluent discharge do not impact on the designated shellfish 
waters of Malahide. 

6. :overflows' 

As noted in the GDD Planning Report as referenced in the testimony of Ms. Lara 
Gough on Planning matters (Paragraph 19) of 26th March 2019: "The operational 
phase of the proposed project, will reduce the extent of overflows from existing sewer 
networks to local water networks and courses, through the provision of additional 
wastewater treatment capacity and diversion of a proportion of the wastewater 
loadings from a number of existing 1/1/wTPs into the new 1/1/wTP, and therefore 
improve the water quality of these." 

The diversion of the north and north west parts of the Ringsend catchment and the 
partial diversion of the North Fringe Sewer will alleviate pressure on the 
collection/sewer network and reduce the flows to Ringsend including via the 9C 
Sewer and via the Sutton pumping station/submarine pipeline. This will reduce the 
risk of overflows throughout the network generally. It is not proposed to divert existing 
overflows to the outfall pipeline as this is a " ~ -""-tl3- ,a,,:,,:•· pipeline_ Ll 
!JI' I ,r grav.w pr -1!!'. outputting fully treated effluent. 

7. !Dredging Sediments I 

The issue raised is responded to in Section 10.3.1. Paragraphs 431-433 state: 

• Section 9.4.3 of Chapter 9 Biodiversity (Marine) in Volume 3 Part A and Figure 9.6 in 
Volume 5 Part A of the EIAR detail the results of assessment which show that "none 
of the discharged sediment is predicted to impact the qualifying Annex I habitats of 
littoral and sublittoral reef features of the Rockabill to Dalkey Island SAC along the 
north and eastern coastline of Ireland's Eye". To ensure this the following mitigation 
measures, as presented in Section 9.7.1 of Chapter 9 Biodiversity (Marine) of the 
EIAR will be put in place: "turbidity will be monitored using a buoy-mounted turbidity 
meter with telemetering back to the dredger to monitor potential impacts from 
dredging activity. As the reef is only prone to sedimentation during slack water 
periods, a slightly elevated level of Total Suspended Solids (TSS) up to 40mg/l (the 
natural standard deviation for the year) above a daily background will be permitted off 
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the northern coastline of Ireland's Eye. If this level increases above this threshold as a 
result of dredging activity, then the discharge of material will be temporarily halted to 
allow the resulting plume to disperse. This is particularly important 30 minutes before 
and after slack water where increased suspended sediments can settle within the 
SAC." 

As presented in Section 9.3.4 in Volume 3 Part A of the EIAR, a detailed assessment 
of the subtidal reefs was carried out in 2015 and it recorded that "natural siltation 
levels were high in the sublittoral environment. a fact that has not appeared to have 
had a significant impact on the biological diversity in this area". 

Following a tidal restricted discharge, the modelled impact of the dredging spoil has 
shown that the plume will not impact these reefs. Further monitoring will also be 
employed to ensure that this remains the case during the construction works. The 
overall conclusion is that there will be no impact to the SAC reefs from 
suspended sediments during dredging." 

Further related information in contained at Sections 10.3.3 and 10.3.4. 

8. ~ater Framework Directive Compliance I 

The issue raised is responded to in Section 3 above. The model results predicted that 
plumes from the proposed outfall discharge point would not exceed the 250 cfu/100ml 
limit required to achieve "Excellent" status at any of the designated bathing waters 
beaches, Blue Flag beaches, Ireland's Eye or Balscadden beach. The Proposed 
Project will support the achievement of the Water Framework Directive goals. 

The water quality will reach standards set out in the Water Framework Directive, 
European Communities Environmental Objectives (Surface Waters) Regulations 2009 
(S.I. No. 272 of 2009) and Directive 2006/7/EC of 15 February 2006 concerning the 
management of bathing water quality (Bathing Waters Directive) to maintain an 
'excellent' water quality status set out for 'coastal' waters and to prevent impact to 
nearby bathing waters or protected areas (such as shellfish waters). 

9. !Doldrum Bay 

This issue raised is responded to in Section 27.4 Paragraph's 912-91 state: "39 
houses are currently connected to the Doldrum Bay outfall by a 1.7km foul sewer 
network. Currently the wastewater is not treated. In October 2016, Irish Water 
completed works to replace the wastewater pipeline at Doldrum Bay as part of a 
short-term solution to address the discharge of wastewater to the beach. This 
project included the construction of a replacement pipeline on the beach and upgrade 
works to the distribution chamber. 

Irish Water is currently working towards compliance with Schedule A.3 of the 
Ringsend Wastewater Discharge Licence to discontinue a discharge of wastewater to 
the sea at Doldrum Bay, Howth. Irish Water are currently progressing the detailed 
design and planning phase and will, subject to no planning, environmental or land 
acquisition issues, issue tender documents to the market in Q4 2019. Following 
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completion of the tender phase IW expect to appoint a contractor to commence 
construction in Q2/Q3 2020. 

For a project of this scale and complexity, the timeframe for completion is presently 
early 2021 . It is however possible that the timeframe for completion could be late 
2021 if there are any delays in statutory approvals. 

As the Proposed Project will not have any significant negative effect on water quality 
in Dublin Bay, it will not give rise to any negative effects cumulatively or In­
combination with Dold rum Bay.• 

10. ~lodiversity at Ballymu~. 

The issue raised concerning potential of impact of the orbital sewer on biodiversity in 
Ballymun and Silloge was consider and responded to at the oral hearing. In his 
opening statement on the proposed project description to the hearing on 20th March 
2017, Mr. Ciaran O'Keeffe of Jacobs Tobin stated that tunnelling and trenchless 
construction techniques are proposed at locations to avoid impacts including at 
Silloge Golf Course. In his detailed Response Statement of 27th March 201 7, RPS 
ornithologist Dr. James Mccrory stated that: "Lands identified in the Ballymun 
Biodiversity Action Plan relate to an area south of the M50 corridor and south of Ikea, 
more than 500m south of the pipeline wayleave of the Proposed Project.• 

I trust that the above collated materials clarify that Irish Water has fully responded to 
the issues raised in your written and oral submissions. 

The GOD project is a key part of Irish Water's investment in new wastewater 
infrastructure in greater Dublin and will protect public health, safeguard our 
environment and facilitate growth up to 2050 and beyond. 

In the event that I can provide any additional information relating to the Greater Dublin 
Drainage project please don't hesitate to contact me. I look forward to providing you 
with progress updates as this important project is delivered. 

Yours sincerely, 

Jane Chambers, 
GOD Project Manager, 
Irish Water 
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