o APeDix AS(Bmdr)
G P

From: Dara White <dwhite@water.ie>

Sent: 15 March 2019 15:41

To: Gerry O'Donoghue

Subject: FW: Confidential - Ecoli levels in discharge

Attachments: 20190315_Statistical Analysis of predicted Ecoli concentrations_ver2.docx
Importance: High

From: O'Keeffe, Ciaran [mailto:Ciaran.OKeeffe@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.OKeeffe@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, containing additional comparison against Oysters and Mussels,

Alan Berry
Managing Director
MarCon Computations International

MarCeon Computations International is a registered business name of Global Earth and
Ocean Modelling Solutions Limited.

Company registration details for Global Earth and Ocean Modelling Solutions Limited:
Registered Nu 425721

Registered C Cahergal, Tuam, Co. Galway.

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

| Ciaran,



Find attached.
Not good.
Alan Berry

Managing Director
MarCon Computations International

MarCon Computations International 1s a registered business name of Glecbal Earth and
Ocean Modelling Solutions Limited.

Company registration details for Glopal Earth and Ocean Modelling Soluticns Limited:
Registered Number: 425721

Registered Office: 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@algoodhody.com>

Sent: 13 March 2019 08:47

To: O'Keeffe, Ciaran <Ciaran.QKeeffe@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




Alison Fanagan | Consultant

IFSC, 25-28 North Wall Quay, Dublin 1, DO1 H104 | 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 | Consultant



IFSC, 25-28 North Wall Quay, Dublin 1, D01 H104 | www.algoodbody.com
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From: Jane Chambers
Sent: 19 March 2019 22:23
To: Callista Brien
Cc: Geoff OSullivan
Subject: RE: [EXTERNAL] Re: GDD - Wording re modelling background. [ALG-
MAIN.301850.01416521]
Follow Up Flag: Follow up
Flag Status: Flagged
/)@/%*L monagen Ard net
Callista rerprr abaut VI adddrion

. [,c)luc?{' %
Can you let me know where tertiary treatment has come from? X

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

Regards

Jane

From: Callista 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: GDD - Wording re modelling background. [ALG-
MAIN.301850.01416521]

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'Bovle

Date: 19 March 2019 at 21:56:09 GMT

To: O'Keeffe, Ciaran , Callista Brien

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

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 to 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 structures 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, ' ' N A
Text as agreed with Allison set out below Shes '@W( W‘VHSJ - W (5 Che ’Q(C/Sﬂ’a'a%f‘fwe
hkerng mm%c/ 7

1 The modelling studies have also confirmed that:
» The Proposed Project will assist in achieving the goals of the WFD (i.e. reaching good status in all water bodies);
e 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 full 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(@s:

Cc: Chris Stynes <cstyn

<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



From: Alison Fanagan <afanagan@algoodbody.com>
Date: 19 March 2019 at 17:32: 44 GMT

To: Ciaran O'Keeffe <Cjaran.OKe:
Cc: Chris Stynes <cstynes@algooc i@algoodbody.com>, Brendan Curran
dy.com>, Calllsta Brien <Callista.Brien@ervia.ie>

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

(rlt U|r u f={o]¢ |i’\{

Alison

On 19 Mar 20189, at 15:50, Brendan Curran <bcurran@algoodbody.com> wrote:

Ciaran

We can discuss when we meet later.
Kind regards

Brendan

Brendan Curran | Associate

A&L Goodbody

IFSC, 25-28 North Wall Quay, Dublin 1, D01 H104 | w

The information contained 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 telephone at
+353 1649 2000 and delete the email from your system. Thank you for your co-operation.

A&L Goodbody 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 Goodbody 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 confidential, commercially
sensitlve 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
contalned 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-mall after it was sent or for any damage to the reciplent’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, Ervia (formerly Bord Géls Eireann) Is a body corporate established under the Gas Act 1976.

Thank you for your attention.

Is don té nd an t-eintiteas chuig a seoltar an fhaisnéis até an fhaisnéis seo beartaithe agus d’'fhéadfadh édbhar faol riin, atd iogair 6 thaobh
trachtéla agus/né faol phribléid a bheith mar chuid de. T4 cosc ar dhuine ar bith nd ar eintiteas ar bith seachas an té chuig a raibh sf
beartaithe, an fhaisnéis seo a athbhreithnid, a athsheoladh, a scaipeadh né aon uséid eile a bhaint aist], né gnfomh a ghlacadh bunaithe uirthi
agus d’fhéadfadh sin a bheith in aghaidh an dli. Nl ghlacfaidh Ervia aon fhreagracht maidir le gnfomhartha né iarmhairtf a bheadh bunaithe ar
usdid thoirmiscthe na faisnéise seo. N bheidh Ervia freagrach maidir le seachadadh cul nd iomldn na faisnéise até sa chumarséid seo nd maidir
le haon mhoill a bhainfeadh lena fail. M4 fuair tu an teachtaireacht seo trf dhearmad, déan teagmhail le do thoil leis an té a sheol i agus scrios
an t-dbhar de gach rfomhaire.

D'fhéadfadh trualllii sonral, idircheapadh agus leasti neamhudaraithe tarlt do rfomhphost. Nf ghlacfaidh Ervia aon fhreagracht maidir le
hathruithe né idirghabhdil a dhéantar ar an riomhphost 6 bheidh sé seolta né maidir le haon damdiste a dhéanfadh an teachtaireacht seo né
na ceangaltdin leis do chérais né do shonral an té a fhaigheann é. Tabhair ar aird le do thoil go bhféadfadh monatéireacht a bheith 4 déanamh
ar theachtaireachtai chuig Ervia né uaidh chun a chinntit go bhfuiltear ag comhlionadh caighdedin agus beartais Ervia agus chun &r ngné a
chosaint. Is comhlacht corpardideach é Ervia (Bord Géis Eireann roimhe seo) a bunaiodh faoin Acht Géis 1976.

Go ralbh maith agat as d’aird 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 or for any loss
or damage caused by a virus or by any other means.

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

RPS Group Plc web link: http:/iwww.rpsgroup.com
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From: O'Keeffe, Ciaran

Sent: 25 March 2019 18:22

To: Aberson, Marja

Cc Kiernan, Sarah; McGlynn, Stephanie
Subject: GDD - Ecoli Levels in Discharge
Attachments: GDD - Ecoli document.docx
Follow Up Flag: Follow up

Flag Status: Completed

Hi Marja,

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

Apologies also for interrupting your holiday.

| attach a short document explaining where we are in relation to the ecoli levels in the discharge and how we got

here. If you have any questions do not hesitate to call me at || GGG

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

Ciaran
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From: Marja Aberson [

Sent: 25 March 2019 20:37

To: Kiernan, Sarah

Cc: McGlynn, Stephanie; O'Keeffe, Ciaran

Subject: [EXTERNAL] Re: FW: GDD - Ecoli Levels in Discharge
Follow Up Flag: Follow up

Flag Status: Completed

Hi

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

| 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 | travel back.
Hope tomorrow goes well. I will read this 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 | answer that [ will 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 precautionary approach ) woudk thus
suffice or be inappropriate ?

I do not feel comfortable 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 rapid deputation period following cessation of exposure will 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
Marja

On Mon. 25 Mar 2019 at 21:01 Kiernan, Sarah — wrote:

Hi Marja,
Please see below.
Kind Regards,

Sarah



Technical Director - Environment | Environment,

NWW.[acobs.com

Sarah Kiernan BSc. MSc. MCIWEM C.WEM CEnv

From: O'Keeffe, Ciaran

Sent: 25 March 2019 18:22

To: Aberson, Marja <Marja.Aberson(@jacobs.com>

Ce: Kiernan, Sarah <Sarah.Kiernan(@jacobs.com>; McGlynn, Stephanie
<Stephanie.McGlynni@jacobs.com>

Subject: GDD - Ecoli Levels in Discharge
Hi Marja,

Many thanks for making the time to attend our Oral Hearing, in case we get questions on the ecoli. | am
hoping that with the commitment to provide UV treatment on the discharge the extent of these questions

will have diminished somewhat. MAB. wws thew - net—

made awaclddde  for gueshions )
bhg 7 she is bhe xperk,

Apologies also for interrupting your holiday.

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

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

Best Regards

T

Ciaran

NOTICE - This communication may contain confidential I privileged Information that | the sale use of the intended reciplent. Any
ewing, copyi or distribution of, eliar ( this ssage by uninte edr pier i trictly prahibited. If yvou have r ived this

N i, please notif c umediately by ri ying to t messa and dele 0 rom ri put

Sent from Gmail Mobile
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From: Dara White <dwhite@water.ie>
Sent: 25 April 2019 12:46
To: Ronan Kane
Subject: FW: Confidential: GDD - Ecoli levels in Discharge
Attachments: 20190324 _GDD_20k_cfu_v3.docx

From: O'Keeffe, Ciaran [mailto:Ciaran.OKeeffe@jacobs.com]
Sent: 25 March 2019 18:27

To: Dara White <dwhite@water.ie>

Subject: Confidential: GDD - Ecoli levels in Discharge

Dara,

Amended document on the 20,000 cfu/100ml discharge run which includes analysis of the ecoli concentrations in
the water column along the southern boundary of the designated shellfish area.

Regards

;\’1* a»&' CJU‘L“‘ﬁ_OxH l'f)&&\'tt,;w\.

Ciaran



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 GDD 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 GDD 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..
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Figure 1: Synthesised GDD discharge rate

The results were analysed at the designated Malahide Shellfishery 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.

e s ab eddanw &
Malodlde  eshuean.
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Figure 2: Predicted coliform concentrations at Malahide 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.

NowWind Wind  ADF No Wind
GeometricMean | 1.49 176 [ 1.16 *

v

90%ile 6.46 660 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.
“Tecte) F)
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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.

30
|
25 ‘
i
?
Ezo f ’.1‘
3 1
B | 5 ——No Wind 5_1
5 \ —— No Wind 5_2
gxs | 1 i ~— No Wind 5_3
E E { No Wind 5_4
: I ; —— No Wind 5_5
= 10 | § [ ‘i {
8 1 | il I
| lIE’
: il u; il
‘ u |
H‘}‘ ‘ '»‘ﬁ‘l
o

16/04/15 21/04/15 26/04/15 01/05/15 06/05/15 11/05/15 16/05/15 21/05/15

Figure 4: Coliform concentrations at 5 locations along southern Shellfish designation
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{(No Wind)

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 & locations along the southern boundary of the
designated shellfish waters are presented in the tables below.

Synthesised Flows @20,000 cfu/100ml (No Wind)

SMP 5.1 %32 5.3 S 4 5.5
GeometricMean | 149 122 " 241 " 349 " 603 " 201
90%ile " 646 | 179 [ 314 | 548 [ 1297 | 389

Synthesised Flows @20,000 cfu/100ml! (with Wind)
SMP €1 S 2 S 3 S 4 S5
GeometricMean '~ 176 134 " 276 " 435 " 578 7 265
90%ile " 660 7 199 " 431 " 888 " 148 " 757
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Figure 6: Dublin Airport windrose (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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Figure 7: Predicted coliform concentrations at Portmarnock Velvet Strand for both scenarios.
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Figure 8: Predicted coliform concentrations at Claremont Beach for both scenarios.



JACOBS Memorandum

Kenneth Dibben House

Enterprise Road, Southampton Science
Park

Chilworth, Southampton SO16 7NS
United Kingdom

T +44 (0)23 8011 1250

F +44 (0)23 8011 1251

Subject Literature review E. coll Project Name Dublin Drainage Project
Attention <Name>

From Marja Aberson

Date 13 March 2019

Copies to <Name>

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).

e 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. coli 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 edulis) 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.

mo Mo inlo Ln Auzsicom in relahm 1S W%W%
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Table 4 1: Sensitivity of commercial shellfish species, as reviewed under the Marlin sensitivity assessment process.
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Common name : [ Scientific name [ Pressure Type Intolerance Recoverability Sensitivity ¢ Evidence/ Source

l T ! — : _ | Confidence

Brown crab Cancer pagurus | Physical Smothering

1 Neal and Wilson

Increase in suspended sediment

Increase in turbidity

‘ Chemical Changes in nutrient level

Changes in oxygenation

Biological L Introduction of microbial pathogens/parasites |
1 Velvet swimming crab | Necora puber No data available Wilson (2008a) ‘
} European lobster Homarus gammarus No data available Wilson (2008b) }
. Shrimp Palaemon serratus No data available Neal (2008)
| Whelk } Buccinum undatum | No data available Ager (2008) |
| Great scallop [ Pecten maximus ‘ Physical LSTothering ] Lo Hi e ! Moderate J\ Marshall and Wilson |
[ 1 | Increase in suspended sediment e (e
| | Increase in turbidity
| Chemical | Changes in it eve
. | Changes in oxygenation Low i _ 5
| Biological ( Introduction of microbial pathogens/parasites | No data available [
| Razor clam : Ensis sp. Physical L_S_motheﬁng B e Tolerar Sl NoLenaiie ih Hill (2006) i
' ‘ ! | Increase in suspended sediment
i Increase in turbidity ;
Chemical Changes in nutrient levels Intermediate i
I | Changes in oxygenation _ intermediate Moderate | |
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Biological Introduction of microbial pathogens/parasites
Blue mussel Mytilus edulis Physical Smmhenllg
Increase in sus_pended sediment
Increase in turbidity
Chemical Changes in nutrient levels
Changes in oxygenation
Biological In&m@n_clf_ microbial pamogensfparasﬂ__a
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5. Accumulation of E. coliin 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
(WwTW) 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 contamination of a EZ
receiving water body (Craig et al.,, 2008; Cefas, 2012a; Cefas, 2012b). whs THi1S & pan

. n vCeEssS (77
The concentration of the bacteria E. coli within crude sewage itself will not exhibit a cleﬁ;ormal meo deﬂﬂ(/g?
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 k
number of complex and interacting processes where concentrations may be further affected by _— AO 3(0” Oﬁﬂ
temperature, salinity, tidal conditions, current velocities and geomorphological features of the water Sv Wyfm/;%
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 m? (Garcia et al., 2018),

It was computed that overall, the largest area of E. coli 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 oﬁlw
including temperate, salinity and irradiation (Garcia et al., 2018). A review by Craig et al., (2004) TEH“}
concludes that in general, within the water column, there is a positive relationship with rates of decay Su{aaj 1

and temperature and sunlight. However, an increase in turbidity of the water may restrict any solar ,}v((g, J—U L':P{'
penetration through the water column. An in-situ study by Craig et al, (2004), further showed that ‘& b o
E. coli can persist in coastal sediments even after any rapid decline of levels in the overlying water. p

Within contaminated sediments, particle size has also been shown to be important factor with an Seen. in
increase in E. coli decay rates in those sediments comprised of larger particles and containing low l’(whsm
organic carbon. It may be that increased nutrient availability in those finer sediment may provide an a et
important food source for bacteria.

Could 1% | w/
5.2 E. coli concentrations in shellfish (review by Cefas, 2012¢) dejﬂt&‘m Olc Ay} [ L

Accumulation of E. coli 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 edulis 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. coli in M. edulis and Cerastoderma edule
have been shown to be approximately 1<2, to 3 times higher than Magalfana 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. coli 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. coli 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

(O. edulis, M. gigas and Mytilus spp. (M. edulis and Mytilus galloprovencialis 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. coli 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. 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 (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. coli concentrations (as calculated across all tank concentrations)
ranged from 11.7 for M. gigas, 15.2 for M. edulis, and 330 for C. edule with a wider range of
accumulation rates found overall for C. edule 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 <10hrs 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).

E. coli w'aler target = 330 cfu/100ml E. coli water target = 330 cfu/100mi|
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c) Cerastoderma edule

Figure 5.1: Time series of levels of E. coli in tank water and tissues of a) M. edulis, b) M. gigas
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 log1o
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. coli seawater concentrations

Using the historic data collected in 1991-1994, models were computed for the three shellfish species
O. gigas, M. gigas and Mytilus spp., to predict compliance with the SWD G value of 300 cfu/100g
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 90" 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/100m) 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 90" percentile)
to achieve 75%* compliance with SWD G (300 fcu/100g) in shellfish. *Cefas (2013) data
predicted for 75% target annual compliance rate.

Study Type Geometric mean 90" percentile | Sample size Reference
Seawater Seawater
cfu/100ml cfu/100mi
Mytilus spp. ' Natural sampling 8.9 102 I 313 individuals Cefas
7 - e e 7(pooled sites) (2011)
Mytilus edulis . Microcosm | 10 38 predicted from 12 Cefas
) | samples taken per annum | (2013)
Magallana gigas | Natural sampling 41 492 111 individuals Cefas
S 7 v o (pooled sites) ' (2011)
Magallana gigas l Microcosm 13 100 predicted from 12 Cefas
| B L T N e WD NSRRI | L _samplas taken per annum | (2013)
| Ostrea. edulis . Natural sampling 8.3 64 178 individuals Cefas
B ) [ ) {pooled sites) | (2011)
Cerastodsrma. Microcosm 0.26 25 predicted from 12 Cefas
| edule L. S e} | 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 Study. Geometric rhean Number of sambles
seawater

cfuf100ml

313 indiv_i_duals {pooled sites)

O. edulis Natural sampling ‘ 178 individuals (pooled sites)
AL T L L e ]
| M. gigas Na}tural sampling___‘y__ 4200 71_1‘! Egividt{a!i (pooled sites) o j

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

Geomefric mean 90" percentile seawater ‘ Number of

seawater cfu/100ml| cful100ml samples/fannum

M. edulis Microcosm
C.edule | Microcosm | oz | 20 ) 12 |
M. gigas Microcosm 1" - 79 12
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6. The Greater Dublin Drainage Project (GDD)

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 shelifish 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. coliin 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 GDD 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.1. No. 268/2006 sefs a guide value for coliform concentrations
equal to or less than 300 faecal coliforms per 100 miliilitres 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 question 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 shellfishery were examined using a revised
modelling simulation examining the discharge of coliforms at a concentration of 300,000 cfu/100m/ for
both the proposed Average Daily Flow and Flow to Full Treatment scenarios.

370. For Flow to 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 WwTP may be
considered to be conservative (C. O'Keeffe pers. comm. 12 March 2019). 2018 discharge data from
Ringsend WwWTP 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 will 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: DN-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
plume in the far field zones, and the current data from an existing WwTP in Dublin Bay, reduces the
level of assessed risk of contamination to shellfish. It will be important to acknowledge potential
increased risks to harvesting post heavy rainfall events and the expected natural tidal and seasonality
in water column E. coli concentrations when harvesting.
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8. Glossary

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

Accumulation:

Accumulation factor:

Bivalve filter pump:

Chronic exposure:

Clearance:

Microcosm:

Enter Document No. via Document Properties

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

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

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

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

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

Artificial simplified ecosystem up under often laboratory
conditions to predict responses to a variation in environmental
conditions.
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From: Dara White <dwhite@water.ie>

Sent: 25 April 2019 12:29

To: Ronan Kane

Subject: FW: GDD - Ecoli levels in discharge - Shellfish expert memo
Attachments: 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: GDD - 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 | would have hoped for and it leaves some doubt that requires a discussion.

Regards
o
Ciaran
NOTICE This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any
wing pying or distribution of, or reliance on this message ! ninte =d ref nts is strictly prehibit If 1 he receive
message in error, plea jotify us immedlately by reply the m ge deleti t from your compute
ngineering Ireland Limited
Merrion House, Merrion Road, Dublin 4, ireland
Registered in Ireland under numt 111945



From: Ronan Kane <rkane@water.ie>

Sent: 25 April 2019 20:27

To: Brian Deegan

Cc: Dara White

Subject: FW: GDD - Ecoli levels in discharge - Shellfish expert memo
Attachments: Memo_GDD E coli.docx

Brian,

As discussed earlier today for your information.

Regards

Ronan

From: Dara White

Sent: 25 April 2019 12:29

To: Ronan Kane

Subject: FW: GDD - Ecoli 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: GDD - 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 | would have hoped for and it leaves some doubt that requires a discussion.

Regards

Ciaran

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
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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.

Té an fhaisnéis 4 seachadadh dirithe ar an duine no ar an eintiteas chuig a bhfuil si seolta amhd4in agus
féadfar abhar faoi rtin, faoi phribhléid n6 dbhar até iogair 6 thaobh trachtala de a bheith mar chuid de. T4
aon athsheachadadh né scaipeadh den fhaisnéis, aon athbhreithnii ar né aon Gsdid eile a bhaint as, né aon
ghnfomh a dhéantar ag brath ar an bhfaisnéis seo ag daoine n6 ag eintitis nach déibh siid an fhaisnéis seo,
toirimiscthe agus féadfar é a bheith neamhdhleathach. Nil Uisce Eireann faoi dhliteanas maidir le
seachadadh iomlén agus ceart na faisnéise sa chumarsaid seo n6 maidir le haon mhoill a bhaineann I¢i. Ni
ghlacann Uisce Eireann le haon dliteanas faoi ghnimh né faoi iarmhairti bunaithe ar (is4id thoirmiscthe na
faisnéise seo. Nil Uisce Eireann faoi dhliteanas maidir le seachadadh ceart agus iomlén na faisnéise sa
chumarsaid seo né maidir le haon mhoill a bhaineann 1éi. M4 fuair tG an teachtaireacht seo in earrdid, més é
do thoil é, déan teagmhail leis an seoltdir agus scrios an t-abhar 6 gach aon riomhaire. Féadfar riomhphost a
bheith soghabhalach i leith truaillithe, idircheaptha agus i leith leasaithe neamhudaraithe. Ni ghlacann Uisce
Eireann le haon fhreagracht as athruithe né as idircheapadh a rinneadh ar an riomhphost seo i ndiaidh ¢ a
sheoladh né as aon dochar do chérais na bhfaighteoiri déanta ag an teachtaireacht seo n6 ag a ceangaltdin.
Mas ¢é do thoil é, tabhair faoi deara chomh maith go bhféadfar monatéireacht a dhéanamh ar
theachtaireachtai chuig n6 6 Uisce Eireann chun comhlionadh le polasaithe agus le caighdeain Uisce
Eireann a chinntit agus chun 4r ngné a chosaint. Fochuideachta gnfomhaiochta de chuid Ervia is ea Uisce
Eireann at4 faoi theorainn scaireanna, de bhun fhoralacha an tAcht um Sheirbhisi Uisce 2013, a bhfuil a
bpriomh ionad gn6 ag 24-26 Teach Colvill, Sraid na Talbdide, BAC 1.

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.



Té an fhaisnéis 4 seachadadh dirithe ar an duine no ar an eintiteas chuig a bhfuil si seolta amhain agus
féadfar abhar faoi riin, faoi phribhléid né &bhar ata iogair 6 thaobh trachtala de a bheith mar chuid de. T4
aon athsheachadadh no scaipeadh den fhaisnéis, aon athbhreithniti ar n6 aon 0séid eile a bhaint as, né aon
ghniomh a dhéantar ag brath ar an bhfaisnéis seo ag daoine no ag eintitis nach déibh si(id an fhaisnéis seo,
toirimiscthe agus féadfar é a bheith neamhdhleathach. Nil Uisce Eireann faoi dhliteanas maidir le
seachadadh iomlan agus ceart na faisnéise sa chumarsdid seo né maidir le haon mhoill a bhaineann 1€i. Ni
ghlacann Uisce Eireann le haon dliteanas faoi ghnimh n6 faoi iarmhairti bunaithe ar Gséid thoirmiscthe na
faisnéise seo. Nil Uisce Eireann faoi dhliteanas maidir le seachadadh ceart agus iomlan na faisnéise sa
chumarséid seo nd maidir le haon mhoill a bhaineann I€i. M4 fuair tG an teachtaireacht seo in earrid, mas é
do thoil &, déan teagmhail leis an seoltéir agus scrios an t-abhar 6 gach aon riomhaire. Féadfar riomhphost a
bheith soghabhalach i leith truaillithe, idircheaptha agus i leith leasaithe neamhidaraithe. Ni ghlacann Uisce
Eireann le haon fhreagracht as athruithe n as idircheapadh a rinneadh ar an riomhphost seo i ndiaidh ¢ a
sheoladh no as aon dochar do chorais na bhfaighteoiri déanta ag an teachtaireacht seo n6 ag a ceangaltdin.
Mas ¢ do thoil €, tabhair faoi deara chomh maith go bhféadfar monatéireacht a dhéanamh ar
theachtaireachtai chuig né 6 Uisce Eireann chun comhlionadh le polasaithe agus le caighdedin Uisce
Ezreann a chinntiti agus chun &r ngné a chosaint. Fochuideachta gniomhaiochta de chuid Ervia is ea Uisce
Eireann at4 faoi theorainn scaireanna, de bhun fhoréalacha an tAcht um Sheirbhisi Uisce 2013, a bhfuil a
bpriomh ionad gné ag 24-26 Teach Colvill, Sraid na Talbéide, BAC 1.

Go raibh maith agat as d’aird a thabhairt.
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From: O'Keeffe, Ciaran <Ciaran.OKeeffe@jacobs.com>

Sent: 29 April 2019 11:48

To: Seamus Ryan

Cc Alan Berry; Kiernan, Sarah; Geoff OSullivan; Jane Chambers; Edel Casserly
Subject: [EXTERNAL] RE: Updated Marine Water Quality Modelling and Diffuser Design
Attachments: GDD_Ecoli modelling_G1402_doc010_01.docx

Follow Up Flag: Follow up

Flag Status: Flagged

Seamus,

| 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/100m| 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.

i

The model has modelled a virtual diffuser (4 port single riser) which represented a ‘worst case’ impact scenario. This
4 port single riser diffuser is also shown on the planning drawings. Thiffuser arrangement is subject to

detail design and/or contractor design.

Regards QC/t'\/\Q\i D\‘ F{\.LS\QJ’

Ciaran 1\&\5 (\0\, \ vmddd
From: Seamus Ryan w\"*’\ M l\r\SP- \le b TS C‘G{) 2

Sent: 10 April 2019 08:55

To: O'Keeffe, Ciaran

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.

| 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
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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. 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. Ervia (formerly Bord Géis Eireann) is a body corporate established under the Gas Act 1976,

Thank you for your attention.

Is don té no an t-eintiteas chuig a seoltar an fhaisnéis ata an fhaisnéis seo beartaithe agus d'fhéadfadh dbhar faoi riin, atd iogair 6 thaobh
trachtéla agus/na faoi phribléid a bheith mar chuid de. Ta cosc ar dhuine ar bith nd ar eintiteas ar bith seachas an té chuig a raibh si
beartaithe, an fhaisnéis seo a athbhreithniu, a athsheoladh, a scaipeadh nd aon tséid eile a bhaint aisti, né gniomh a ghlacadh bunaithe uirthi
agus d'fhéadfadh sin a bheith in aghaidh an dli. Ni ghlacfaidh Ervia aon fhreagracht maidir le gniomhartha no iarmhairti a bheadh bunaithe ar
usaid thoirmiscthe na faisnéise seo. Ni bheidh Ervia freagrach maidir le seachadadh cui nd iomlan na faisnéise ata sa chumarsdid seo nd maidir
le haon mhoill a bhainfeadh lena fail. Ma fuair td an teachtaireacht seo tri dhearmad, déan teagmhail le do thoil leis an té a sheal | agus scrios
an t-dbhar de gach riomhaire.

D'fhéadfadh truaillid sonrai, idircheapadh agus least neamhudaraithe tarlt do riomhphost. Ni ghlacfaidh Ervia aon fhreagracht maidir le
hathruithe né idirghabhail a dhéantar ar an riomhphost 6 bheidh sé seolta né maidir le haon damaiste a dhéanfadh an teachtaireacht seo né
na ceangaltdin leis do chdrais n6 do shonrai an té a fhaigheann é. Tabhair ar aird le do thoil go bhféadfadh monatdireacht a bheith & déanamh
ar theachtaireachtai chuig Ervia n6 vaidh chun a chinntit go bhfuiltear ag comhlionadh caighdedin agus beartais Ervia agus chun &r ngné a
chosaint. Is comhlacht corpardideach é Ervia (Bord Géis Eireann roimhe seo) a bunaiodh facin Acht Gais 1976.

Go raibh maith agat as d'aird a thabhairt.

VOTICE - This communicatic may contain confidential and privileg Information that is for the sole use of tf in iled recipient. Any

viewing, copying of cistributlon of, or rellance on this me sage by uninten led cipients is strictly prohibited. 1f ¥ have received this
messaqe in error, please notify us immediately by replying to the message and deleting it from your computer.

abs' Enert vy, Chen G al tesources husiness now part of Worl Y




Greater Dublin Drainage Project — Ecoli levels in the proposed Discharge and impact on adjacent
Designated Malahide Shellfish Waters

Sequence of events.

[*]

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

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

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.

Approved: No further purification necessary Bomee sl
Conditional: Purification necessary by relaying m uncontaninated seawater
Restricted: Pressure Cooking essential

The DOMNR s Sheltsan classification system is set out in Table 2.5 below:

Table 2.5 - Stimary of scheme classification of shellfish production areas aperated by
the Bepartment of the Marine and Natural Resources under QA2 EEC

i G irle Me e
Classification reometric Mean of FC

Compllance EC per 100m!

/100m!
Approved <14 90 <46
Conditional; >14<]40 <60
Restricted: >140 460 i

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 Ringsend model,
which modelled 300,000 cfu/100ml.




6. For the response document of January 2019 to An Bord Pleannala (the Irish Planning
Authority) we ran a 300,000 cfu/100ml constant discharge over a full months tidal cycle. Note
that we later found out that Ringsend did not apply their 300,000 cfu medel run over the full

months tidal cycle. We also received the actual ecoli discharge data for Ringsend for 2018. *Nﬁ'

7. Daily recorded coliform levels in the Ringsend effluent discharge for the period January — April
2018 ranged from 1,553 cfu/100ml to 241,960 cfu/100m| with the average coliform levels
being 81,396 cfu/100m|

8. The additional 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 represents an
extreme scenario that would not occur in a well-managed plant of the proposed size.

9.  Shellfish: For the revised scenario (b)(i), average daily flow, the maximum predicted coliform
concentration over the course of the 30-day simulation in the water near the seabed was 142
cfu/100ml with the average coliform concentration predicted to be 33 cfu/100ml,

10. Shellfish: For the revised scenario (b)(ii), flow to full treatment, the maximum predicted
coliform concentration over the course of the 30-day simulation in the water near the seabed
was 147 cfu/100ml with the average coliform concentration predicted to be 78 cfu/100ml.

11.  We have also since run scenarios with 150,000 cfu/100ml. 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/100ml, 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/100ml in discharge is too high.

Scenario: ADF_300k_NoWind
ShellSAN SMP South_1 South_2 South_3 South_4 South_5
N e s Es

Geometric Mean 14

90%ile 46

14. For the ADF scenario discharging 150,000 cfu/100ml {and it was with Force 8 wind) you would
comply with ShellSAN criteria, except for the geomean at the shellfish water's southern
boundary location closest to the outfall. See table below.
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Scenario: ADF_150k_Force 8

ShellSAN SMP South_1 South_2 South_3 South_4 South_5

Geometric Mean 14 “ n “ _ - _

90%ile 46

15.

16.

17.

18.

18,

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%ile limit of 20,000 cfu/100ml) to ensure
protection of the shellfish so that they retain the Class A classification.

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/100ml
and Alan has reported on these results today. Refer to separate document. While not quite
achieving the Geomean we meet the 90%ile indicative CEFAS guide value at all points
analysed.

Note that the discharge will never be a constant 20,000 cfu/100ml over the full manths tidal
cycle and will on average be considerably lower as evidenced from other IW plants with Uv
treatment.

The suppliers of UV treatment equipment when asked to guarantee a 95%ile limit of 20,000
cfu/100ml 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.

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?

Z o0\denc .
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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.

cenario #1: Synthesised flow @ 2 u/100ml, no win

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 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/100m|, 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 1 (below). The concentrations of

coliforms in the effluent was 20,000 cfu/100ml. Recorded wind speed and direction data from Dublin
Alrport was defined and presented in Figure 6 below..

a0
35
3.0
25

~==Synthesised

——ADF :

GDD discharge rate {m3/s)
~
o

1.0
0.5

0.0
16/04/15 21/04(15 26/04/15 01/05/15

06/05/15 11/05/15 16/05/15 21/05/15
Figure 1: Synthesised GDD discharge rate

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

No Wind Wwind  ADF No Wind
Geometric Mean | 1.49 176 | 116 *

r 14

S0%ile 6.46 6.60 632*

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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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: Colifarm concentrations at 5 locations along southern Shellfish designation
(No Wind)
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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 $3 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 @ 200,000 cfu/100m! (No Wind). { Commented [OC1]: This should read 20,000 cfullDDnl_J
i SMP 0§51 5.2 $3 54 55 i
GeometricMean " 149 7 122 " 241 " 349 " 603 " 200 iy
somile 0 Tieae Tl A 0T se T ises Tiaeer Boam '
Synthesised Flows @ 200,000 cfu/100m! with Wind { Commented [0C2): This should read 20,000 cfu/100mi |
SMP s.1 A 5.3 5.4 S5 '
GeometricMean ~ 176 134 " 276 " a3 " 578 7 265
S0%ile " 660 " 299 " 431 " sss " 148 " 757

With the exception of the closest inshore location, S_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 windrose (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 ~ 2¢d +17" (cbenss g -
. 'g y - forkronock  Soukt Desig
2.1.  Bathing Waters Regulations £ 4/ - Qb

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 1.

Table 1: Quality of Bathing Water Regulations, 2008 (S.I. No. 79 of 2008)

Parameter : Excellent Suffficient

Escherichia collform (cfu/100ml) 250* 500! <| 5007

Intestinal enterococci (cfu/100ml) 100° 200 1 185%

"1By95%or more samples
2 By 90% or more samples

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 I[rish law.

The Shellfish Waters Regulations do not set values for coliform concentrations in the water column.
Instead, Schedule 4 of S.1. 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.

bohot  alesut o ﬂz&m}/a/?an In Plete
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.

WwTP l Flow rate {m?/s) COLI (mpn/lﬂﬂml}
Barnageeragh 0.09 1,000
| ke ] e | wo |
Malahide 0.05 1,500
- Coswoss | o1 | oo
B - .Shangun;éh - T 6,36 7 I _.III{TO,(-J.OU“_
R];g;t.nd ([;mpuse? u@defjure average) 6.95 - JOO:OVOETW -
i I’roptwsc;Préieclthg o 1.63 : o - ——59.}&);; -
- I’rnpos;d Prqiccl(FF};r . 3;8 ) o 39,105 o
. o - | 3910518 April - 26" April)
Proposed Project (PF) 1.63 100.000 (26" April — 29" April)
39,105 (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 1 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 1: 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 EIAR 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 Shellfishery 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/100ml with the average coliform concentration over the course of the 30-day

simulation predicted to be 4.7 cfu/100ml.

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 10.5 cfu/100ml.

For Process Failure scenario, the maximum predicted coliform concentration in the water near the
seabed was 109 cfu/100m] with the average coliform concentration over the course of the 30-day

simulation predicted to be 12.41 cfu/100ml.
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Figure 4: ADF EIAR model predictions of ecoli concentrations at Malahide Shellfish Monitoring Point,
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Figure 5: FFT EIAR model predictions of ecoli concentrations at Malahide 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.
Fiow rate {m*/s). : “COLI (mpn/100ml)
Barnageeragh 0.09 1,000
 Pomame | o 1 T
~ Malahee | oes | s |
o swes | ae 1 000w e
~ Shenganagn | 036 100000 ]
 Ringsend (proposed upgrade future average) Cess | 300000 LT
 PoposedProjeet(ADR | o1& | 000
i A”Al’rroposed Project (FFT) e i ';‘?Sﬁ g IF = .l 300,000 . .
S R s 300000 (18% April 26" April) |
Proposed Project (PF) 1.63 1,000,000 (26" April — 29" April)
| 300.000 (29" Aprll - 18" Viav

Table 3: WwTP flows and loads defined to the “Fmgal 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
10




for the Average Daily Flow (ADF), Flow to Full Treatment (FFT) and Process Failure (
scenarios respectively.
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Figure 7: ADF “Fingal” model predictions of ecoli concentrations at Velvet Strand 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
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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

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 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 Malahide 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/100ml with the average coliform concentration over the course of the
30-day simulation predicted to be 77.4 cfu/100ml.

For Process Failure scenario, the maximum predicted coliform concentration in the water near the
seabed was 1077 cfu/100ml with the average coliform concentration over the course of the 30-day

simulation predicted to be 101.4 cfu/100ml.

14
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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 2018 ranged from
1,553 cfu/100ml to 241,960 cfu/100ml 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/100ml 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)
Barnageeragh 0.09 1,000
- P | 006 1,000 -
© Malhide T ees T Tusw
 swes | Co6 | oo
S Shméau;ag} o . 0.36 i IOO (J(){l
ngsend (proposed upgrade l"u_ture averdbc) - 6?5_“ B : 7 300 000 -
 Poposed Project(ADF) | o1& | om0
Poposed Project (FT) | 378 150000 e
- i b s I ibOUOD(lS"‘AprlI 26" April ]-
Proposed Project (PF) 1.63 750,000 (26% April - 29" April)
150, 000 (m"- 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/l00ml 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/100ml 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/100ml 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/100ml with the average coliform concentration over the course of the 30-day
simulation predicted to be 24.5 c¢fu/100ml. T"H; . brecides QZOC,:/,o@ml L
ShetdEsh

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.

Y aid wt Swy Hus .
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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 #1: Synthesised flow @ 20,000 cfu/100ml. no wind
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 Average Daily Flow
(ADF) is included in Figure 13 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 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.
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Figure 14: Dublin Airport windrose (18/04/2015 — 18/05/2015)
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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/100ml 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 for the

Average Daily Flow (ADF) scenario with and without wind respectively.

Predicted coliform concentrations (Recorded Wind)
100.00

90.00

~—=Shalifish Monitorlng Peint

Coliforms {cfu/100ml)
8
8

S

30.00

20.00

i L W\uJMWhM W AohbAAARAD & AAAAAARARARAA

18/04 25/04 02/05 09/05 16/05
Date {Day/Month)

Figure 15: Irish Water (recorded wind) predictions of ecoli concentrations at Malahide Shellfish Monitoring

Point
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Predicted coliform concentrations (No Wind)
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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/100ml with the average coliform concentration over the course

of the 30-day simulation predicted to be 2.7 cfu/100ml.
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/100ml.

20




MARCON COMPUTATIONS INTERNATIONAL

Advanced Engineering-and Eavir

Figure 17.

fm]

Solutions

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 Shellfishery for
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Figure 17: Locations t1 — t6 for statistical analysis

The results of the analysis are presented with reference to Table 6. Indicative water standards

each of the model scenarios detailed above. These locations are designated t1, t2, t3, t4, t5 and t6 in

required to achieve shellfish flesh standard of 230 E.coli mpn/100g in “Impact of chronic microbial
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table is reproduced below.

L

T

Table 6 - Indicativa water standards réquired to achieva shellfish flash standard of 230 £ coli MPN/100g
Species No. Target Compliance Geomean Estimated geomean Estimated 30%ile
samples annual required in required in flesh E. coli in seawater E. coliin seawater
fannum | complianca individual (MPN/100g) {cfu/100ml) (cfu/100ml)
rate (5) samples (%)
4 95 99 21 1.7 6
4 Q0 97 34 2.7 10
4 80 9% a4 34 12
Wisesals 4 75 76 114 8 30
12 90 95 a4 34 12
12 80 87 75 5.5 20
12 75 76 114 8 30
4 95 99 11 1.7 12
4 90 97 20 29 21
4 80 95 28 38 28
Paclfic 4 75 76 94 11 85
oysters
12 90 a5 28 38 28
12 80 87 95 7 52
12 5 i 86 11 79
- 35 99 5.8 0.02 0.2
4 90 97 12 0.04 0.4
4 80 95 18 0.06 0.6
Cockdes 4 ;- T 76 79 0.22 2.2
12 a0 95 18 0.06 0.6
12 80 87 41 0.12 1.2
12 75 78 71 0.2 2.0
4 95 99 2.2 0.33 4.8
4 90 97 5.4 0.57 8
4 80 95 8.7 0.75 11
A 4 75 76 57 23 33
i 1 95 39 22 013 a8
12 90 95 8.7 0.75 11
12 80 87 25 14 20
12 75 78 50 21 30

5

pollution on shellfish™. Project WT093. Cefas/CREH report to DEFRA. 88 pp., Cefas,

2013. The

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

percentile 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

u

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 90" 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 90" percentile comparisons for each of the Malahide Shellfish

Monitoring Point and points South_t2 to South_t6, for each scenario detailed previously.

Parameter Scenario Maia‘?ide_She“fiSh South_t2 South_t3 South_t4 South_t5 South_t6 o
Monitoring Point Value
ADF 2,13 211 4.01 5.33 6.41 2.59
EIAR FFT 4.00 4.54 3.67 11:53 13.95 5.56
PF 4.33 4.99 9.57 12.76 15.43 6.14
& ADF 11.03 1424 2671 3371 3095 1539
2 Fingal FFT 24.22 3265 6126 7718 9168  35.18
';.-: PE 28.97 36.63 69.93 89.15 174.77 43.15 14
g ADF 7.36 7.29 10.72 14.62 19.97 7.82
‘g 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 5.91 385
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 target value of 1.4

Malahide Shellfish Target

Parameter Scenario South_t2 South_t3 South_t4 South_t5 South_t6

Monitoring Point Value

ADF 11.77 3.03 4.78 7.66 10.09 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
§ Fingal FFT 206.91 46.84 78.89  119.08  156.32  61.58

E PF 243,96 53.83  123.01 19395 370.39 9550 20
£ ADF 43.61 9.81 15.04 19.34 32.27 14.23
& Revised Fingal FFT 100.85 2255 3472 4464 7456 3290
PF 52.15 22.42 23.51 40.37 65.51 25.32
ichiviatar: |2 Wind 6.38 179 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 90" percentile values from model predictions against the target value of 20,

Any combination of scenario and monitoring location that is less than the target value has been

highlighted in green.
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 90™ percentile concentration of

e.coli (20cfu/100ml) would not be exceeded at any of the monitoring points assessed.
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From: Aberson, Marja

Sent: 21 May 2019 09:10

To: Kiernan, Sarah

Cc Wilson, Rachel

Subject: RE: GDD - Shellfish Note from Marja
Hi Sarah,

Yes that's no problem.
Many thanks

Marja.

Dr Marja Aberson CBiol | Jacobs | Senior Marine Ecologist | Environment, Maritime & Resilience | _

WW.jacobs.com

From: Kiernan, Sarah

Sent: 20 May 2019 20:56

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 this 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 | wouldn't be keen
to bring in additional names in at this stage.

Kind Regards,
Sarah

Sarah Kiernan BSc. MSc. MCIWEM C.WEM CEnv | Jacobs | Technical Director - Environment | Environm:e
i.‘:;: ne & Resilience | | www jacobs.com

From: Aberson, Marja
Sent: 20 May 2019 17:10
To: Kiernan, Sarah <‘;-w-1h Kiernan@jacobs.com>
Cc: Wilson, Rachel < a )
Subject: RE: GDD - Sheilflsh Note from Marja

2l Vv

Hi Sarah,
Hope you had a good weekend.

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

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



Would you also like a couple of lines detailing the Jacobs staff member who will do the technical check of the memo,
as itis also an important part of the of the technical writing process for us here in the Aquatics team.

Victor Guerra in our team, is a senior scientist who specialises in water quality so | 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 thanks

Marja.

Dr Marja Aberson CBiol | Jacobs | Senior Marine Ecologist | Environment, Maritime & Resi

| www.jacobs.com

From: Kiernan, Sarah

Sent: 20 May 2019 08:33

To: Aberson, Marja <Marja.Aberson@jacobs.com>
Cc: Wilson, Rachel <f'§_[fmi‘\:'\r'||_f;|r @]acobs.com>
Subject: FW: GDD - Shellfish Note from Marja

Hi Marja,
Please see below.

Kind Regards,
Sarah

Mmh hlemaq BSc. MSc. MCIWEM C.WEM CEnv | Jacobs | Technical Director - Environment | Environment

Marit & Resilience

From: O'Keeffe, Ciaran
Sent: 19 May 2019 10:57
To: Kiernan, Sarah <Sarah ki
Cc: McGlynn, Stephanie <& tu hanie.McGl|
Subject: GDD - Shellfish Note from Marja

nn@jacobs.com>

Hi Sarah,

vYWW.jacobs.com

W OV\-LU\ (€ e J-ts(
Ay sw

ftﬁu\.a_s\c ¥ Do,

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 the shellfish. Marja’s previous memo should be used as a basis frem which

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

¢+ Name & Qualifications

e 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 the tides. See attached

email from ALG)

¢ Brief summary of the Malahide shellfishery, map of area, indicate sampling point, classification, main type of

shellfish harvested and any other info Marja found in her search;

e Statement that the shellfish standards relate to ecoli levels in the shelifish flesh and not the water column



e Summary of desktop search for shellfish standards in the water column
e Summary of CEFAS studies, attach table of indicative guide values as an appendix
* Statement that no research on razor clams was found

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

e 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 shellfishery 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. | am going silent thereafter.

Regards

Ciaran



From: Aberson, Marja

Sent: 22 May 2019 16:20

To: Kiernan, sarah: OKeeffe, Ciaran

Subject: RE: Brief of evidence - Shellfish

Attachments: Brief of Evidence_Shellfish_21.5.19 for review.docx
Follow Up Flag: Follow up

Flag Status: Completed

Hl Sarah

Please find attached a CRAV'd memo for shellfish, shortened to ~ 2 ¥ pages (+ ref list + tables in appendix) and in
the style of a defence brief as requested.

Many thanks

Marja.
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Brief of Evidence - Shellfish JACOBS

Qualifications and Role on the Proposed Project

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

2. | have been involved in the Proposed Project since March 2019. Back then, | 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 coliforms (as measured by counts of the bacterla Escherichia coli) can be related to the
uptake and concentration in shellfish. The findings are summarised in this Brief of Evidence.

The Malahide Shellfishery

3. Of the shellfish waters in the area, the Malahide production area (site name: DN-ME) is the closest one to
the proposed outfall pipeline route. Here, harvasting for the razor clam Ensis sp. (predominantly Ensis siliqua)
oceurs 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 classification, but since then currently holds an ‘A Status'. The
classifications criteria is outlined in Table 1Table-1, Appendix A.

4, 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 as part of the HABs (Harmful Algal Blooms) Shellfish Monitering Programme. However, the current
status, set by the last sample taken (12 April 2019), is ‘Closed ~ expired'. This is defined as 'sample
frequency for the 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 Marine Institute Report 18-15g, published on 16 April 2018 (Marine Institute, 2018).

INSERT MAP HERE? [ Commented [AM1}: | don't have & map of DN-WE, only ‘
saurced one from Ml wabsite, nol downloadable and of
Shellifish Hyglene Standards in live bivalve molluscs poor quality.
5. At present hygiene standards for live bivalve molluscs (LBM) (hereafter referred to as ‘shellfish’) are applied | Is there & GIS file of proposed pipeline along with the
to concentrations of the bacteria Escherichla coli (E. colf) In the flesh of the organism and not the water | shelfish boundary for Malahide? And with the I2N-ME
column, Under Directive 2006/113/EC (repealed and incorperated in Directive 2000/60/EC, the EU's Water sampling paint?

Framework Directive, since 2013) on the quality required of shellfish waters, there is a statutory guideline
microbiclogical standard (SWD G) of 300 faecal coliforms per 100ml in shellfish flesh and intravalvular liquid
(in 75% of shellfish samples). Concentrations of E. coli 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 1Fable-1, Appendix A).

E. coll uptake In shellfish in response to concentrations 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 flesh of shellfish. Recent projects, undertaken by Cefas (Centre for Environment
Fisheries and Aquaculture Science) in the UK have sought to:

o explore the relationship between the microblal quality of shellfish flesh and seawater;

+ understand the dynamics of uptake and clearance of E. coli in shellfish subject to chronic
contamination; and

« |dentify water concentrations of E. cofl 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 121411).
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Concentrations of E. coli In seawater and in the flesh of mussels (Mytilus spp.) and oysters (Ostrea edulis
and Magallana gigas) sampled across production areas in the UK by Cefas reported a positive linear
relationship between increasing E. coli 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 WT1001 Cefas, 2011).

Cefas microcosm experiments monitored uptake in the mussel Mytilus edulis, the oyster M. gigas, and the
cockle Cerastoderma edule, exposed to chronic exposure (continuous dosing for five days) to a range of
water quality levels (1 cfu/100ml - 330 cfu/100ml). 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 (Project WT093 Cefas, 2013), There is a threshold for £. 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. edulis and 330 for C. edule. The rate of clearance 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 greatest clearance lasting
<10hrs (Project WT093 Cefas, 2013).

10. Environmental investigations were undertaken to verify whether the results implied by the microcosm

1.

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 WT 1001 (Cefas, 2011).

As direct measurements of water quality in those environmental investigations did not significantly correlate
with . coli shellfish concentrations, hydrodynamic 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, diumnal and tidal patterns in
concentrations had been found to be important, indicating a ubiquitous and high ‘natural’ variabllity in E. coli
concentrations, with differences exceeding 2 10-base logarithm orders diumally even under dry conditions.
It was concluded that such short-term variability in bacterial concentrations may now be considered the
‘normal’ condition (Cefas, 2013).

dicative water quality standards

12. Based on the results of these Cefas projects, indicative thresholds for E. coli water concentrations for
mussels, oysters and cockles were predicted, so to meet compliance with SWD G (s300 cfu/100g) and the
harvesting classifications A (<230 cfu/100g) and B (<4,600 cfu/100g). 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 concentrations are shown in,

M. edulis

8.9 102 313 individuals | Cefas (2011)
(paoled sites) |
Mussel 10 38 Cefas (2013)

predicted from 12 samples taken

sanpling | Chl 482
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14. Table-2 and Table 3Tasle 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. coli in seawater in
corder to meet compliance.

E. coll uptake In razor clams

15. There has been very little research undertaken on the uptake of E. colf in razor clams in comparisen to other
commercial specles (e.g. the mussel M. edulis), and sensitivity assessments of this bivalve group to
environmental pressures, currently has a paucity of evidence on responses to biclogical 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.

Conclusions

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. colf
concentrations calculated, that is primarily dependent upon the targeted species in question and methods of
assessment (artificial microcosm verses natural environment), As such thesa 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 Mytilus 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
Malahide 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 3Table 3, Appendix 2).

i —
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Appendix A

Table 1: Criteria for the classification of bivalve mollusc harvesting areas under Regulation (EC) no
854/2004, Regulation (EC) 853/2004 and Regulation (EC) 2073/2005. Table extracted from Code of Practice
for the Microblological Monitoring of Bivalve Mollusc Production Areas (SFPA, 2017)

Classification

Standard per 100g of LBM flesh and intravalvular fluid

Treatment required

A <230 E con per. 1009 of flesh and intravaivular hquld (* ) Nma
B Must not exceed the limits of a five-tube, three dilution. Most Prubably | Purification, relaying in class A or
Number (MPN) test of 4600 E. coli per 100g of flash and intravalvular cookmg by an approved method.
Ilquld ( )
c Must not exceed tha limits of a ﬁva-tube three dilutlan MPN test of Relaying for a long period or cooklng
| 48,000 £, coli per 100g of flesh and intravalvular liquid, by an approved methed.
Prohibited >48,000 E. celi per 100g of flesh and intravalvular fluid. Harvesting not permitted.

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

liguid.

(**) Area may remain classification B for which relevant limits of 4,600 E. coli per 100g are not exceeded in 80%

of samples.

Appendix B

Table 2: Indicative concentrations of E, coli in seawater (geometric mean and 90'" percentile) to achieve
annual 75% compliance with standard for SWD G (500 cfu/100g) in shellfish

Study Type Geometric mean 90" percentile Sample size Reference
Seawater seawater
cfu/100mi cful100ml
Mussels Natural sampling 8.9 102 313 individuals | Cefas (2011)
Mytilus spp. | _{pocled sites) { |
,,,,,, ST e e e ¥ = e
Musse| Micrecosm 10 38 predlclnd from 12 samples taken Cafas (2013)
M. ec.'uhs per annum |
Qyster Nalural sampling 41 492 111 individuals Cafaa (2&11) |
M. gigasr ) B | e (pooied sltes) ‘
Oyster Microcosm [ 13 100 pred\clad from 12 samples taken Cafau (2013) |
M gigas I per annum
Oyster Natural sampling B3 64 178 individuais Cefas (2011)
| Q. edulis (pooled sites) |
N | |
Cockle | Microcosm 0.26 25 | predicted from 12 samples taken | Cefas (2013)
| C. edule Il | | per annum
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Brief of Evidence - Shellfish JACOBS

Table 3: Indicative concentrations of E. coll in seawater (geometric mean and 90'" percentile) to achieve
annual 80% compliance with standard for harvesting Classification A (Cefas, 2013).

Species Study Type Geometric mean 90™ percentile | Number of
seawater seawater | samples { annum

cfuf Goml) cfu/100ml

| ~ Microcosm 55 20 12

Mussels (Mytilus -
_ﬁaqlﬂcgyuters(M.g;gas) ’ Microcosm | 7 52 | 12

Cockles (C. edule) Microcosm | 0,12 1.2 12

All species J Microcosm 14 20 | 12
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From: O'Keeffe, Ciaran <Ciaran.OKeeffe@jacobs.com>
Sent: 30 July 2019 09:52

To: Callista Brien

Ci: Jane Chambers; Seamus Ryan; Geoff OSullivan
Subject: RE: [EXTERNAL]

Attachments:

Follow Up Flag: Follow up

Flag Status: Flagged

Callista,

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: Fwd: [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 taken 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
Callista

From: Dan O'Boyle <dan.cboyle@rpsgroup.com>
Date: 25 July 2019 at 11:23:11 IST
To: Callista Brien <Callista.Brien@ervia.ie>

Cc: Geoff OSullivan <ueum Sudhaﬂ(i ervia.ie>, Jane Chambers <Jane.Chambers@ervia.ie> Seamus Ryan
<Seamus.Ryan@ervia.ie>, David Conneran <david.conneran@rpsgroup.com>, Joanne Frehill

<joanne.frehill@rpsgroup.com>

Subject: RE: [EXTERNAL]_

Hi Callista,

As requested, please find attached a draft response t-.

1




The attached letter collates the responses to the issues raised b- in his written and oral submissions to the
statutory consultation 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, | have included the issues raised by- as
comments.

Best regards,
Dan

Dan O'Boyle
Technical Director, Project Communications

From: Callista Brien <Callista.Brien@ervia.ie>
Sent: Wednesday 24 July 2019 12:30

To: Dan O'Boyle <dan.obo
Cc: Geoff OSullivan <Geoff.C

subiect:

Hi Dan

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

response ?

Many thanks,
Cr]”isqd
From: Dan O'Boyle [mailto:dan.oboyle@rpsgroup.com]

Sent: 12 July 2019 13:33
To: Callista Brien <Callista.Brien@ervia.ie>
Cc: Geoff OSullivan <Geoff.OSulliv

subiect:

Hi Callista,

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

—
Please let me know if you have any questions or would like us to develop a written respons-.
Best regards,

Dan

Dan O'Boyle
Technical Director, Project Communications



From: Callista Brien <Callista.Brien@ervia.ie>
Sent: Wednesday 10 July 2019 17:42

To: Dan O'Boyle <d.
Cc: Geoff OSullivan <C

Subject: -

Dan
Further to our conversation if you could pull together the following please

1. History of engagement ||l 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 | think included?

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

It doesn’t need to be formatted for issue - but | 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
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 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. Ervia (formerly Bord Gais Eireann) is a body corporate established under the Gas Act 1976.

Thank you for your attention.

Is don té nd an t-eintiteas chuig a seoltar an fhaisnéis ata an fhaisnéis seo beartaithe agus d’fhéadfadh dbhar faoi riin, ata iogair 6 thaobh
trachtéla agus/né faoi phribléid a bheith mar chuid de. T4 cosc ar dhuine ar bith nd ar eintiteas ar bith seachas an té chuig a raibh si
beartaithe, an fhaisnéis seo a athbhreithni(, a athsheoladh, a scaipeadh né aon (séid eile a bhaint aisti, nd gniomh a ghlacadh bunaithe uirthi
agus d'fhéadfadh sin a bheith in aghaidh an dli. Ni ghlacfaidh Ervia aon fhreagracht maidir le gniomhartha né iarmhairti a bheadh bunaithe ar
usdid thoirmiscthe na faisnéise seo. Ni bheidh Ervia freagrach maidir le seachadadh cuf nd iomlan na faisnéise ata sa chumarséid seo na maidir
le haon mhoill a bhainfeadh lena féil. Ma fuair ti an teachtaireacht seo tri dhearmad, déan teagmhail le do thoil leis an té a sheol { agus scrios
an t-abhar de gach riomhaire.

D’fhéadfadh truaillii sonrai, idircheapadh agus least neamhudaraithe tarl( do rifomhphost. Ni ghlacfaidh Ervia aon fhreagracht maidir le
hathruithe n¢ idirghabhail a dhéantar ar an riomhphost 6 bheidh sé seolta nd maidir le haon damaiste a dhéanfadh an teachtaireacht seo né
na ceangaltdin leis do chorais n6 do shonrai an té a thaigheann é. Tabhair ar aird le do thoil go bhféadfadh monatéireacht a bheith 4 déanamh
ar theachtaireachtal chuig Ervia né uaidh chun a chinntit go bhfuiltear ag comhlionadh caighdedin agus beartais Ervia agus chun @rngné a
chosaint. Is comhlacht corparaideach é Ervia (Bord Géis 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 parties, any
alteration or corruption in transmission or for any loss or damage caused by a virus or by any other means.

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



RPS Group Plc 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 confidentlal, commercially
sensitive and/or privileged material, Any review, retransmission, dissemination or other use of, or taking of any actlon In rellance 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 nelther 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. Ervia (formerly Bord Géis Eireann) is a body corporate established under the Gas Act 19786.

Thank you for your attention.

Is don té nd an t-eintiteas chulg a seoltar an fhalsnéis atd an fhaisnéis seo beartaithe agus d’fhéadfadh dbhar faoi riin, at4 logair 6 thaobh
trachtdla agus/né faoi phribiéid a bheith mar chuid de. T4 cosc ar dhuine ar bith né ar eintiteas ar bith seachas an té chuig a raibh si
beartaithe, an fhaisnéis seo a athbhreithnit, a athsheoladh, a scaipeadh né aon uséid eile a bhaint aisti, né gnfomh a ghlacadh bunaithe uirthi
agus d'fhéadfadh sin a bheith in aghaidh an dli. N{ ghlacfaidh Ervia aon fhreagracht maidir le gniomhartha né iarmhairti a bheadh bunaithe ar
usdid thoirmiscthe na faisnéise seo. Ni bheidh Ervia freagrach maidir le seachadadh cul na iomln na faisnéise atd sa chumarsdid seo nd maidir
le haon mhoill a bhainfeadh lena f4il. M4 fuair ti an teachtaireacht seo trf dhearmad, déan teagmhail le do thoil leis an té a sheol | agus scrios
an t-dbhar de gach rfomhaire.

D'fhéadfadh truallliti sonral, idircheapadh agus least neamhddaraithe tarlG do riomhphost. Ni ghlacfaidh Ervia aon fhreagracht maidir le
hathruithe né idirghabhéil a dnhéantar ar an rlomhphost é bheldh sé seolta né maidir le haon damdiste a dhéanfadh an teachtaireacht seo né
na ceangaltdin leis do chérais nd do shonral an té a fhaigheann é. Tabhair ar aird le do tholl go bhféadfadh monatéireacht a bheith 4 déanamh
ar theachtaireachtal chuig Ervia né ualdh chun a chinntil go bhfuiltear ag comhlionadh caighdedin agus beartals Ervia agus chun &r ngné a
chosaint. Is comhlacht corparéideach é Ervia {Bord Géis Eireann roimhe seo) a bunafodh faoin Acht Géis 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 parties, any
alteration or corruption in transmission or for any loss or damage caused by a virus or by any other means.

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

RPS Group Plc 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 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 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. Ervia (formerly Bord Géis Eireann) is a body corporate established under the Gas Act 1976.

Thank you for your attention.

Is don té nd an t-eintiteas chuig a seoltar an fhaisnéis at4 an fhaisnéis seo beartalthe agus d'fhéadfadh &bhar faoi rin, até iogalir 6 thaobh
trachtéla agus/né faoi phribléid a bheith mar chuid de. T4 cosc ar dhuine ar bith nd ar eintiteas ar bith seachas an té chuig a raibh s
beartaithe, an fhalsnéis seo a athbhreithnid, a athsheoladh, a scaipeadh né aon Gséid eile a bhaint aisti, né gnfomh a ghlacadh bunaithe uirthi
agus d'fhéadfadh sin a bheith in aghaidh an dli. Nf ghlacfaidh Ervia aon fhreagracht maidir le gniomhartha nd iarmhairtl a bheadh bunaithe ar
usdid thoirmiscthe na faisnéise seo. Ni bheidh Ervia freagrach maidir le seachadadh cuf nd iomldn na faisnéise atd sa chumarsdid seo n& maidir
le haon mhoill a bhainfeadh lena fail. M4 fuair t0 an teachtaireacht seo tri dhearmad, déan teagmhdil le do tholil leis an té a sheol i agus scrios
an t-abhar de gach riomhaire.
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25 July 2019

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

e R

Thank you for attending the recent meeting with our Public Affairs team. | Commented [DO1]: Callista — can we update with correct
meeting detalls please.

We noted your query concerning the Greater Dublin Drainage (GDD) 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 Pleanéla.

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 |rish Water - Greater Dublin Drainage Project. Respanse to
Submissions Report {(January 2019) as published on the GDD 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 (GDD) 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.



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
Pleandla for the GDD 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 GDD 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 Clir. 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 Eyel

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. Impact on Water Users |

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 Activities - 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 Ulsce Eireann Irish Water

Commented [CO2]: The WWTP capacity is expressed in
‘population equivalents’, Approx 3/5ths of load is from the non-
domestic sector (indudes headroom allowance).

[ commented [DO3]: i Issue:

There were no site notices at the land locations nearest to the
outfall nor at the locations where people take boats to get to
the waters into which the effluent will be discharged. Clearly
there should have been site notices on Ireland's Eye and

| Howth Harbour.

Commented [DD4]- issue
1 contacted 1rish Water some time ago pointing out that the
waters around Ireland's Eye are used for a wide range of
activities (swimming, sailing, kayaking, scuba diving, lobster
and other fishing) and asking that all of these groups be
considered and consulted. Despite that 1 can find no mention
of some of these activities in the EIAR (e.g. scuba diving and
kayaking). There is no meaningful assessment in the EIAR of
the impact of the effluent outfall on the water quality in which
these activities take place.

The EIA needs to assess the impact on all water users who are
entitled to continue to use the water in Portmamock,

| Balscadden and Ireland's Eye which is currently of excellent

| quality. This has not been done in the EIAR.




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 20" 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. Water 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
20" March 2019 and a detailed statement in response to questions about Marine
Water Quality modelling on 27" 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.

3 Uisce Elreann Irish Water

| Either the modelling itself is inadequate or the results have
. | been inadequately presented.

The area Into which the effluent will be released has excellent
water quality. The water quality at Portmamock is almost
always excellent and often at the lower limits of detection. As a
result it has the only Blue Flag in the Dublin area, All of the
tests at Balscadden and Ireland's Eye have come back at the
lower limits of detection. (Fingal's water testing at Balscadden
and Ireland's Eye came about in part due to local concerns at
the potential Impact of this proposed outfall.)

Irish Water wouldn't release any of their water quality studies
In advance of submitting the planning application which
unfortunately they did at the end of June, leaving the public
with the holiday period to look at it.

E.coll levels at Balscadden and Irefand's Eye are always <10
MPN/I00mI. In the standards, <250 is "Excellent”, so it's 25
times cleaner than "Excellent”, Intestinal enterococci results
are <1

CFU/I00m, to be compared with an "Excellent” standard of
<100ml. So the water quality Is 100 times deaner than
excellent by that metric.

Irish Water appear to have wrongly assumed that the standard
to be met is 500 and that they are not required to always
maintain excellent quality where it exists:

"The Bathing Water Quality Regulations 2008 (S.L No. 78 of
2008) require that the maximum values of Escherichia
coliforms should not exceed the mandatory value of 500/100m|
In 85% or more of the samples taken In the season to ensure
a 'good’ classification of bathing water beaches."

(Chapter 8 Marine Water Quality,

https ://www.gddapplication,le/planning-sites/greater-dublin-
drainage/docs/environmental- documents/volume-
3a/Chapter%208% 20Marine%20Water%20Quality. pdf)

The analysis presented by Irish Water In their EIS has its
minimum cut off at 250 MPN/I00mI. The analysis carried out
with a minimum graphic representation of 250 MPM/I00m Is
presented as a serles of small maps at very small scale with no
visible information about where and how the plume of effluent
will move. Their modelling would enable them to show the
lowest concentrations as the plume disperses but they've
obviously 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 of
the effluent ptume until it Is no longer detectable, The
obligation iIn the EIA process is to assess the impact on the
environment, positive, neutral or negative and to supply 2l
relevant information held.

When that analysls Is made available then the public and the
Board will have a much better understanding of the Impact of
%the proposal.

sl L L)



o 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.

e 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 Irelands Eye (closest location to
outfall) for the proposed discharge subject to UV treatment in his General Response
in Relation 1o Water Quality Model delivered to the oral hearing on 27" 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 lreland'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."

4 Uisce Elreann Irish Water

[ commented [007): i issue:

Commented [CO6): Alan's Brief of Evidence Included a
number of diagrams lllustrating coliform concentration over
time at Velvet Starnd and Claremont Beach for the varlous
scenarios modelled. All showed coliform concentrations
significantly lower than 250cfu/100ml.

' | The modelling demonstrates that putting the outfall west of

Ireland's Eye would be significantly polluting. (Chapter 5
Consideration of Alternatives,
https://www.gddapplication.ie/planning-sites/greater-dublin-
drainage/docs/environmental-documents/volume-

2a/Cha pter%205%20Consideratio

n%200f%20Alternatives. pdf)

However what Irish Water apparently haven't considered is
putting it further east. In public communications, they
repeatedly described the location as 6km east of Portmarnock
as if Ireland's Eye and Howth didn't exist at all, [rish Water are
obliged to consider alternatives in a reasonable manner. in
considering alternatives it is not sufficient to merely show that
they could have picked a more polluting location for the outfall.
To carry out a credible EIA, Irish Water need to demonstrate
that the location they have picked is the optimal location and
that, combined with the selected treatment methods, it will not
lead te any reduction in water quallty.

When an analysis of the alternative of locating the outfall
further east Is presented, the public and the Board will have a

much better unerstanding o the impact o the proposa. _

Commented [CO8]: No assessment of extending the outfall
further east was undertaken. The proposed discharge point
lies in some 25m depth of water, and the modelling has
confirmed that all water quality standards are met by a
discharge at this point, Extending the outfall further east may
have necessitated laying the pipe on the sea bed eastward
from Ireland’s Eye rather than in a trench as the depth of
water coupled with the trench depth is on the limit of the type
visaged.

i The key peint raised is that no 1
assessment of putting the outfall further east was undertaken.
We may need to justify the basis for stopping the cutfall at
6kms. I am unable to locate a response to this specific point
elther in the EIAR or OH evidence. Recommend seeking COK
advice.




5. Tertiary Treatment|

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. Overflows

As noted in the GDD Planning Report as referenced in the testimony of Ms. Lara
Gough on Planning matters (Paragraph 19) of 26! 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 SC
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 srossuread (pumped -pipeline

under gravity pressure. outputting fully treated eﬁluent

7. Dredging Sediments |

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 | 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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| Commented [DO10): ] issue:
The assessment of alternatives does not consider the use of
tertlary treatment, in particular disinfection to reduce the risk

consumers of seafoad from the vicinity of the outfall. Given
that tertiary treatment is standard in many countries, it is very
hard to understand why Irish Water haven't considered it for
this effluent, (It is referred to In relation to an alternative
outfall further west but there's no consideration of it for this
outfall.)

When an analysis of the alternative of tertiary treatment, in
particular disinfection, is presented, the public and the Board
will have a much better understanding of the impact of the
proposal,

Commented (po11]: |l lssue 'I have searctied through
bath maps and documents and I can't find any specific
information on overflows. Thenefore, I don't know If existing
overflows or any new ones are being diverted into the effluent
outfall.. The public and the Board are entitled, not to a
generalised assurance, but to spacific Information on which

of pathogens from the sewage effluent affecting water users or

overflows will be reduced in frequency and extent and by how [

much.”

Commented [DO12]: Draft-t-é-:& fo}_ted\nlcal néview and
updating.

Commented [DOIB]:.is.su-e:

The Marine Biodiversity chapter of the EIA |,
(https://www.gddapplication. ie/planning-sites/greaterA-dublin-
dralnage/docs/environmental-documents/volume-
3a/Chapter%209%20Biodiversity%20(Marine).pdf ) and the
surveys done for it identify that the reefs at [reland's Eye are
already being affected by the deposition of sediments and that
the planned dredging will have a further negative Impact on
these protected reefs,

The considleration of alternatives does not include
consideration of continuing the tunnelling along more of, or
the entire length of, the outfall pipeline.

This appears to be contrary to the requirement the Habitats
Directive.




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. Water Framework Directive Compliance |

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.1. 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 shelifish 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 2018, 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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Commented [D014]: [ issue:

maintalned at that status. The proposal must be assessed
agalnst this obligation. The Information necessary to make this |
assessment must be provided and made avallable to the public

Commented [DO15] ] issue: Irish Water continue to
discharge a mixture of raw sewage and septic tank effluent
into the sea at Doldrum Bay in Howth. Their EPA licence
requlires them to have ended this discharge by the end of

The maps they have supplied with this application are
misleading In that they do not show the outfall
(https://www.gddapplication. le/planning-sites/greater-dublin-
drainage/docs/environmental-documents/volume-
Sa/Figure%208.8%20Wastewater%20Treatment%20Plant%20
Qutfall% 20Locations. pdf )

and they do not show the sewer network catchment which
leads to this outfall
(hitps://www.gddapplication, ie/planning-sites/greater-dublin-
dralnage/docs/environmental-documents/volume-
5a/Figure%203.3%20Potentia 1% 20Seconda
ry%20Catchments.pdf .)

This lack of compliance with the law and misleading
information In the application should be taken into account by

Much of the missing information identified above is required to
determine whether the application Is in compliance with the
Water Framework Directive (WFD).
The Directive requires that water bodies which are not
currently meeting good status be brought up to that level. The
rivers and transitional waters in the affected sewage
catchments are not at good status. Therefore the proposal |
must be assessed in terms of whether it is doing what it should
to achieve the WFD obligations (e.g. In reducing overflows.) |
The Directive also requires that water bodles at high quality be



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 project description to the hearing on 201 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 27" March 2017, RPS
omithologist 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 lkea,
more than 500m south of the pipeline wayleave of the Proposed Project.”

| 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 | can provide any additional information relating to the Greater Dublin

Drainage project please don't hesitate to contact me. | look forward to providing you
with progress updates as this important project is delivered.

Yours sincerely,

Jane Chambers,
GDD Project Manager,
Irish Water
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Commented [DO16]: [ raised one further item in
addition in his oral submission to the OH on 26.03.19 - the
potentlal of impact of the orbital sewer on biodiversity in
Ballymun at Silloge. He provided a copy of a Biodiversity Action
Plan Report by the Ballymun Wildlife Group to the hearing. He
called for a more sensitive routing of the pipeline to avoid
biodiversity impacts.
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Re: Response to issues raised regarding the Greater Dublin Drainage Project

oeor IR

Thank you for attending the recent meeting with our Public Affairs team. Commented [DO1]: Callista — can we update with correct
meeting details please.

We noted your query concerning the Greater Dublin Drainage (GDD) 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 [rish Water - Greater Dublin Drainage Project. Response to
Submissions Report (January 2019) as published on the GDD 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 (GDD) 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.



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
Pleanéla for the GDD project. An oral hearing was held by An Bord Pleandla, 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 haif 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 GDD 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 Clir. D Healy to An
Bord Pleandla received on 17/08/18.

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

1. |Site Notices at Howth and Ireland’s Eye

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. |mpact on Water Users|

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 Activities - 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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- Commented [003): I

Commented [CO2): The WwTP capacity is expressed in

‘population equivalents’, Approx 3/5ths of load Is from the non-

domestic sector (includes headroom allowance).

There were no site notices at the land locations nearest to the I
outfall nor at the locations where people take boats to get to
the waters into which the effluent will be discharged. Clearty

there should have been site notices on Ireland's Eye and
{ Howth Harbour.

Commented [DO4]: DH issue

waters around Ireland's Eye are used for a wide range of

and other fishing) and asking that all of these groups be

these activities take place,

The EIA needs to assess the impact on all water users who
entitled to continue to use the water in Portmamock,
Balscadden and Ireland's Eye which Is currently of excellent
quality. This has not been done in the EIAR.

1 contacted Irish Water some time ago pointing out that the
activities (swimming, sailing, kayaking, scuba diving, lobster

considered and consulted. Despite that I can find no mentien
of some of these activities In the EIAR (e.g. scuba diving and
kayaking). There is no meaningful assessment In the EIAR of
the Impact of the effluent cutfall on the water quality In which

are



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 20" 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. Water 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
20" March 2019 and a detailed statement in response to questions about Marine
Water Quality modelling on 27" 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.

¢ |rish 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
propesed 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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| Commented [5055-7 — B

Either the modelling itself is inadequate or the results have

been Inadequately presented. |
The area Into which the effluent will be released has excellent
water quality. The water quality at Partmarnock is almost :
always excellent and often at the lower limits of detection. As a |
result It has the only Blue Flag in the Dublin area. All of the

tests at Balscadden and Ireland's Eye have come back at the
lower limits of detection, (Fingal's water testing at Balscadden
and Ireland's Eye came about in part due to local concerns at
the potential Impact of this proposed outfall.)

Irish Water wouldn't release any of their water quallty studies
In advance of submitting the planning application which
unfortunately they did at the end of June, leaving the public
with the holiday period to look at it.

E.coll levels at Balscadden and Ireland's Eye are always <10
MPN/I0OmI. In the standards, <250 is "Excellent”, so it's 25
times cleaner than "Excellent”. Intestinal enterococci results
are <1 |
CFU/IO0m, to be compared with an "Excellent" standard of
<l00ml. So the water quality is 100 times cleaner than
excellent by that metric.

Irish Water appear te have wrongly assumed that the standard
to be met is 500 and that they are not required to always
maintain excellent quality where it exists:

"The Bathing Water Quallty Regulations 2008 (S.L. No. 79 of
2008) require that the maximum values of Escherichia
coliforms shoukl not exceed the mandatory value of 500/100ml
in 95% or more of the samples taken In the season to ensure
a 'good' classification of bathing water beaches."

(Chapter 8 Marine Water Quality,

https://www.gddapplication ie/planning-sites/greater-dublin-
drainage/docs/environmental-documents/volume-
3a/Chapter%208%20Marine%20Water%20Quality. pdf)

The analysis presented by Irish Water in their EIS has its
minimum cut off at 250 MPN/I0OmI. The analysis carried out
with a minimum graphic representation of 250 MPM/I00m is
presented as a serles of small maps at very small scale with no
vislble information about where and how the plume of effluent
will move. Their madelling would enable them to show the |
lowest concentrations as the plume disperses but they've |
obviously 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 of

the effluent plume untll 1t 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.

e 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 Irelands Eye (closest location to

in Relation to Water Ouality Model delivered to the oral hearing on 27" 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 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.” |
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Commented [CO6]: Alan's Briefl of Evidence included a
number of diagrams illustrating coliform concentration over
time at Velvet Starnd and Claremont Beach for the various
scenarios modelled. All showed coliform concentrations
significantly lower than 250cfu/100ml.

| Commented (007]: NN
[

| The modelling demonstrates that putting the outfall west of
Ireland’s Eye would be significantly poliuting. (Chapter 5
Consideration of Alternatives,

https:/fwww, addapplication.ie/ planning-sites/greater-dublin-
drainage/docs/environmental-documents/volume-

2afCha pter%205% 20Consideratio
n%200f%20Altematives, pdf)

However what Irish Water apparently haven't considered is
putting it further east. In public communications, they
repeatedly described the location as 6km east of Portmamock
as if Ireland’s Eye and Howth didn't exist at all, Irish Water are
obliged to consider alternatives In a reasonable manner, In

| considering alternatives it is not sufficient to merely show that
they could have picked a mare polluting location for the outfall,
To carry out a credible EIA, Irish Water need to demonstrate
that the location they have picked is the optimal location and
that, cembined! with the selected treatment methods, It will not
lead to any reduction In water quality.

When an analysis of the alternative of locating the outfall
further east is presented, the public and the Board will have a
much better understanding of the Impact of the proposal.

Commented [CO8]: No assessment of extending the outfall
further east was undertaken. The proposed discharge point
lies in some 25m depth of water, and the maodelling has
confirmed that all water quality standards are met by a
discharge at this point. Extending the outfall further east may
have necessitated laying the pipe on the sea bed eastward
from Ireland's Eye rather than in a trench as the depth of
water coupled with the trench depth is on the limit of the type
of dredging equipment envisaged.

Commented [D09]: The key point raised is that no
assessment of putting the outfall further east was undertaken.
We may need to justify the basis for stopping the outfall at
Ekms. 1 am unable to locate a response to this specific point
elther in the EIAR or OH evidence. Recommend seeking C'OK
advice.




5. Tertiary Treatment

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 shelifish, 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 26" March 2018: “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
imprave 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 woas e -pipeline

I Jravity outputting fully treated effluent.

7. Dredging Sediments |

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 | 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/| (the
natural standard deviation for the year) above a daily background will be permitted off
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Commented [DO10]:
The assessment of alternatives does not consider the use of
tertiary treatment, in particular disinfection to reduce the risk
of pathogens from the sewage effluent affecting water users or
consumers of seafood from the vicinity of the outfall, Given
that tertiary treatment is standard in many countries, it is very
hard to understand why Irish Water haven't considered it for
this effluent. (It is referred to in relation to an alternative
outfall further west but there's no consideration of it for this
outfall.)
When an analysis of the alternative of tertiary treatment, In
particular disinfection, is presented, the public and the Board
will have a much better understanding of the impact of the

| proposal.

| Commented [DO11]: RSN "1 have searched through |

both maps and documents and T can't find any specific
information on overflows. Therefore, I don't know If existing
overflows or any new ones are being diverted into the effluent
outfall.. The public and the Board are entitled, not to a
generalised assurance, but to specific information on which
} overflows will be reduced in frequency and extent and by how
| much,”

Commented [DO12]: Draft text for technical review and
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1 The Marine Biodiversity chapter of the FTa
| (https://www.oddapplication, le/planning-sites/greaterA-dublin-
dralnage/docs/environmental-documents/volume-
3a/Chapter%209% 20Biodiversity%20({ Marine). pdf ) and the
surveys done for it identify that the reefs at Ireland's Eye are
already being affected by the deposition of sediments and that
the planned dredging will have a further negative impact on
these protected reafs.

The consideration of alternatives cloes not include
cansideration of continuing the tunnelling along more of, or
the: entire length of, the outfall pipeline,

This appears to be contrary to the requirement the Habitats
Directive,




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 te
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. Water Framework Directive Compliance |

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/100m|
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.1. 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 shelifish 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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[ Commented [p014]: I

Much of the missing information identified above is required to
determine whether the application is in compliance with the
Water Framework Directive (WFD).

The Directive requires that water bodies which are not
currently meeting good status be brought up to that level. The
| rivers and transitional waters in the affected sewage
catchments are not at good status. Therefore the proposal

| must be assessed in terms of whether it is doing what it should
| to achieve the WFD obligations (e.g. in reducing overflows.)
The Directive also requires that water bodies at high quality be
maintained at that status. The proposal must be assessed
against this obligation, The information necessary to make this
assessment must be provided and made available to the public
for comment.

Commented [DO15]: [N Irish Water continue to
discharge a mixture of raw sewage and septic tank effluent
into the sea at Doldrum Bay in Howth. Their EPA licence
requires them to have ended this discharge by the end of
2011,
The maps they have supplied with this application are
misleading in that they da not show the outfall
(https:/fwww.gddapplication. ie/planning-sites/greater-dublin-
drainage/docs/envirenmental-documents/volume-
Sa/Figure%208.8%20Wastewater% 20Treatment% 20Plant%20
Outfall% 20Lecations.pdf )
and they de not show the sewer network catchment which
leads to this outfall
{https://www.gddapplication.ie/planning-sites/greater-dublin-
| drainage/docs/envirenmental-documents/volume-
Sa/Figure%203.3%20Potentia 1% 20Seconda
| ry%20Catchments.pdf .)
This lack of compliance with the law and misleading
| information In the application should be taken Into account by
{ the Board.




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 project description to the hearing on 20" 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 27 March 2017, RPS
omithologist 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.”

| 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 | can provide any additional information relating to the Greater Dublin

Drainage project please don't hesitate to contact me. | look forward to providing you
with progress updates as this important project is delivered.

Yours sincerely,

Jane Chambers,
GDD Project Manager,
Irish Water
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Commented [DO16]: Clir. Healy raised one further item In
addition In his oral submission to the CH on 26.03.19 - the
potential of Impact of the orbital sewer on biodiversity in
Ballymun at Sliloge. He provided a copy of a Biodiversity Action
Plan Report by the Ballymun Wildlife Group to the hearing. He
called for a more sensitive routing of the pipeline to avoid
blodivarsity Impacts,




