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From: 
Sent: 
To: 

Dara White <dwhite@water.ie> 
25 April 2019 12:29 
Ronan Kane 

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 

1p -11f(S JS A-C<u1~ Cuu/c,f 
erid a t/ /!_u?or c (tJm. 
expotJ-s J-o clvi(ltc , 

-5&., /Jl!At7L /-t'~ SPPA ~,J. 
From: Alan Berry <alan@marcon.ie> 

Sent: 15 March 2019 11:19 
------::;-r½ had -fliis 1;Jw 

To: O'Keeffe, Ciaran <Ciaran.0Keeffe@ jacobs.com> 
Cc: McGlynn, Stephanie <Stephanie.McGlynn@jacobs.com> 

Subject: [EXTERNAL) Re: FW: Shellfish expert [ALG-MAIN .FID2334887) 
Importance: High 

Ciaran, 

'f3uJ--cltd Mf- ()i✓.e l:v 

/+ iJ P ell ir1 , S pe e-fzfl 
Jo MtJ ~ t,~ - 1Jtt/ 
fLlft fY)ck fth-tlc . c~c/4 w/1!.._ 
C~i. 

Updated version of document, contain ing add itiona l comparison aga inst Oysters and Mussels . 

Al a n Be r r y 
Ma nag i ng Direct or 
Marcon Computations Interna t i onal 

Marcon Computations I nt e rnat i ona l is a registered busi~ess name of Gl obal Ea r t h a nd 
Ocean Model l i ng Solut i ons Li mi ted . 
Company registration de~ai ls f or Global Ear ~h and Ocean Mode l i:ng Solut i ons Li mited : 
Regi stered Number : 425721 
Registered Off:ce : Caher ga: , ~~am, Co . Galway . 

On 20 19-03-15 10:34, Ala n Berry wrote: 

Ciaran, 
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" • • 
Find attached. 

Not good. 

Alan Berry 

'Sftvf) > 1 e-cd (111 aJ__y s r's e,::-f)( edi CUlA 
Co11ouJ-rcd-7CTJ,v:J ·/S /to-I- f{OO~ ( 

Managing Directo r 
Marcon Computations International 

Marcon Computations Internati ona l is a regis~ered bus i ness name of Globa l Ea r t h a nd 
Ocean Model l i ng Soluti o~s Limited . 
Company regi stration de tai ls for Global Ear th and Ocean Mode l ling Solu t i ons Li mi t ed : 
Regi stered N~nber : 425721 
Regi ster ed Of f ice : Caher ga i , Tuarn, Co . Galway . 

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

Alan, 

See email below from ALG which is raising two questions that FCC are concerned about. We have a meeting with 
FCC this afternoon to discuss these concerns. In light of the memo from our shellfish expert that Sarah circulated 
yesterday do we have a problem with our assessment? Could you give me a call to discuss please. 

Regards 

Ciaran 

From: Alison Fanagan <afanagan@algoodbody.com> 
Sent: 13 March 2019 08:47 
To: O'Keeffe, Ciaran <Ciaran .0Keeffe@jacobs.com> 

Cc: Noeleen M cHenry (nmchenry@water. ie) <nmchenry@water.ie>; Olwyn James <o james@water.ie>; Kristen Read 
<kread@algoodbody.com>; Brendan Curran <bcurran@algoodbody.com>; Chris Stynes <cstynes@algoodbody.com> 
Subject: [EXTERNAL) RE: Shellfish expert [ALG-MAIN.F!D2334887) 
Importance: High 

1111 
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, . 

-Alison Fanagan I Consultant 

L o 

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

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

Expecting a memo from her today with phone cal l to follow. 

From: Alison Fanagan <afanagan@algoodbody.com> 
Sent: 13 March 2019 08:29 
To: O'Keeffe, Ciaran <Ciaran.0 Keeffe@jacobs.com> 
Subject: [EXTERNAL] Shellfish expert [ALG-MAIN.FID2334887] 

Hi Ciaran 

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

Regards 

Alison Fanagan I Consultant 
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IFSC, 25-28 North Wall Quay, Dublin 1, D01 H104 I www.algoodbody.com 
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Statistical Analysis of predicted Ecoli concentrations 

Statistical ana lysis has been undertaken on the concentrations of e.coli predicted by the model at 
the designated Maia hide Shellfish Waters sampling point at 53° 27 .394'N, 6° 4.457'W for each of the 
model scenarios executed to date. 

Only t he 39k scenarios meet the CEFAS suggested indicative water standards required to achieve 
shellfish flesh standard of 230 E.coli mpn/100g, and then only for Oysters and partially for Mussel 
species. There is no comparable data for Razor Clams available. 

The scenario designations and descript ions of each scenario are: 

ADF 39k NoWind 
GDD outfall at constant Average Daily Flow ra te (1.63m3/s) discharging 39,105 cfu/100ml ecoli. 
No wind field specified t o the model. 

FFT 39k NoWind 
GOD outfall at constant Flow to Full Treatment rate (3.78m3/s) discharging 39,105 cfu/100ml ecoli. 
No wind f ield specified to the model. 

PF 39k NoWind 
GOD outfall at constant Average Daily Flow rate (1.63m3/s) discharging 39,105 cfu/100ml ecoli, 
increasing to 100,000 cfu/ 100ml for 3 days from 26/05 to 29/05. 
No wind field specified to t he model. 

ADF 150k F8 
GOD outfall at constant Average Daily Flow rate (1.63m3/s) discharging 150,000 cfu/100ml ecoli. 
Constant Force 8 onshore wind defined to model for duration of simulation 

FFT 150k F8 
GOD outfall at constant Flow t o Fu ll Treatment rate (3 .78m3/s) discharging 150,000 cfu/100ml ecoli. 
Constant Force 8 onshore wind defined to model for duration of simulation 

PF 150k F8 
GDD outfa ll at constant Average Daily Flow rate (1.63m3/s) discharging 150,000 cfu/100ml ecoli, 
increasing to 750,000 cfu/100ml for 3 days from 26/05 to 29/05. 
No wind field specified to the model. 

ADF 300k NoWind 
GOD outfall at constant Average Daily Flow ra te (1.63m3/s) discharging 300,000 cfu/100ml ecoli. 
No wind field specified t o the model. 

FFT 300k NoWind 
GOD outfall at constant Flow to Fu ll Treatment rate (3.78m3/s) discharging 300,000 cfu/100ml ecoli . 
No wind field specified t o the model. 

The statistica l ana lysis of the data consisted of ca lculating both the geometric mean and the 90 

percentile value of t he predicted e.coli concentrat ion in the near bed water column. 

The resu lts of t he analysis are presented with reference to Table 6: Indicative water standards 
required to achieve shellfish f lesh standard of 230 E.coli mpn/100g in "Im pact of eh ron ic microbia I 



pollution on shellfish" . Project WT093. Cefas/ CREH report t o DEFRA. 88 pp., Cefas, 2013 for Oysters, 
Mussels, Cockles and All Species. The results are presented below in Tables 1 and 2 respectively. 

Malahlde Shellfish Monitoring Point Malahlde Shellfish Monitoring Point 

Scenario Geometric Mean 90"/oile Scenario Geometric Mean 90%ile 

O s e 

ADF 39k_NoWlnd 2.06 12.06 ADF 39k_NoWind 2.06 1206 

FFT_39k_NoWind 3 87 27.67 FFT 39k NoWlnd 3.87 27.67 

PF _39k_NoWlnd 4.18 31.74 PF 39k NoWlnd 4.18 31.74 

ADF 150k F8 7.55 45.46 ADF_150k_F8 7.55 45.46 

FFT _150k_F8 16.33 105 15 FFT 150k F8 16 33 105. 15 

PF _150k_F8 8.85 S3Gl PF_l 50k_F8 885 53.Gl 

ADF _300k NoWind L0.74 91.l6 ADF 300k NoWind 10.74 91.26 

FFT_300k NoWind 23 S!> 211.4G FFT 300k NoWind 23.55 211.46 

Malahide Shellfish Monitoring Point 

Scenario Geometric Mean 90"/olle 

5 5 

ADF _39k_NoWind 2.06 12.06 ADF _39k_NoWlnd 2.06 12.06 

FFT_39k_NoWlnd 3.87 n G7 FFT_39k_NoWlnd 3.87 n 67 

PF _39k_NoWind 4.18 31 74 

ADF _150k_F8 7.55 45 46 ADF _1S0k_F8 7.~s 45.46 

FFT_150k_F8 l b 33 105.15 FFT _150k_F8 16.33 105.15 

PF _150k_F8 8.85 53 61 PF_150k_F8 8.85 53.61 

ADF_300k_NoWlnd l0.74 91.26 ADF_300k_NoWind 10.74 91.26 

FFT_300k_NoWind 23.55 lll.-16 FFT_300k_NoWlnd )3 55 211.46 

Table 1: Results of statistical analysis of model predictions compared against Oysters, Mussels, 
Cockles and All Species indicative water standard. 

The model predictions for each scenario were also extracted at five (5) points along the southern 
boundary (South_l to South 5) of the designated M alahide Shellfishery and statistica l analysis of t he 
results undertaken. These are presented in the following tables. Scenarios designated as "PF" are 
Process Failu re scenarios. "SMP" in the t ables denotes Shellfish Monitoring Point (as presented 
above). No scenario analysed meets the CEFAS suggested indicative water standards required to 
achieve shellfish flesh standard of 230 E.coli mpn/lO0g 
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Geometric Mean 

90%ile 

Geometric Mean 

90%ile 

Geometric Mean 

90%ile 

Geometric Mean 

90%ile 

Geometric Mean 

90%ile 

Geometric Mean 

90%ile 

All Species 

1.4 

20 

All Species 

1.4 

20 

All Species 

1.4 

20 

All Species 

1.4 

20 

All Species 

1.4 

20 

All Species 

1.4 

20 

ADF _39k_NoWind 

SMP 

2.06 

12.06 

South 1 South 2 South 3 South 4 South 5 

1.65 3.28 4.44 8.48 2.25 

2.98 4.70 7.38 18.40 3.98 

FFT _39k_NoWi nd 

SMP 

3.87 

27.67 

South 1 South 2 South 3 South 4 South 5 

3.54 7.09 9.63 18.81 4.85 

6.37 10.54 16.39 41.30 8.68 

ADF _150k_F8 

SMP 

7.55 

45.46 

South 1 South 2 South 3 South 4 South 5 

5.70 8.44 11.95 19.72 7.79 

9.13 14.61 18.15 33.92 16.22 

FFT_150k_F8 

SMP 

16.33 

105.15 

South 1 South 2 South 3 South 4 South 5 

12.89 18.93 26.94 45.04 17.70 

20.98 33.70 41.80 78.39 37.45 

ADF _300k_NoWind 

SMP 

10.74 

91.26 

South 1 South 2 South 3 South 4 South 5 

11.03 21.89 28.43 58.15 13.58 

19.73 33.87 50.92 122.81 26.56 

FFT _300k_NoWind 

SMP 

23.55 

211.46 

South 1 South 2 South 3 South 4 South 5 

25.16 50.03 64.96 133.53 30.99 

45.42 78.06 117.41 282. 76 61.40 

The concentrations of e.coli predicted by the model near the seabed, over the course of each 
simulation, at the designated Malahide Shellfish Waters sampling point at 53° 27.394'N, 6° 4.457'W 
are presented in the figure below. 
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Razor Clam Conservation 
Areas - North Irish Sea 

Dundalko 

Ca,t,r,gf0<do 

Breymore Point 
a..b<1ggano 

541)0 N 

IDJIIClalk Ba, LBM 

53 ~, 7 N 

~ton LBM 

533'7 N 

Skemes LBM 

Dn,,,,.,,.gh Point 

Dublin© 

Brayo 

53' 32 3'N 

cl~> A-1-f 

Thrs map does not purport to be a legal ,nterprelalron. 
Please refer lo national leg,slabon for lull details. 

53'11 2881'N 

[=:::=J Closed to Cockle Fishing 

~ Specified zone 

II Classified Areas for 
L___J Live Bivalve Produclion 





I 
I t-

I 

I 

I 

I 

I 

~ 
I c. 

:; 

,r,a I A t-t ii) ~ 1 tn,, fie 
morv,'+f,r1 p oi.ir 

J Ci.fffOX , . 
I 

I 

Legond 

1 Stmmp 

v ..... c... 

G ea 
~ ublin 
~ ramage 

RuorQam 

BrownCf.W 

Groator Dubltn Dra,nage (GOD) PrOJOCI 

F1guros 9.5 lnshorc Shellfish Grounds along 
the Fingal Coast 

tT 

I 

I 

~ -,-a, ,~ 
? 

I 

I 

I 

I 
I I 

I 

t·. ' i- \ \ 
~, , 

,-:j Q' \. ' 

N,.,q \ \ 

28 I 

I I 

I t 
I 

-"' ' 

- - - -

ciose:t-r 1>e.J1j11Jix 
to oo f- P-tttt . 

11 

Copyriofll C Ordn1>11Ci0 Svn·~y lt-wllJ 
U.:.lal non1bif' l'J/34 bllh W~lef 

N 

A 

JACOBS ,._ TOBIN 
St,rv,w~c,..-, So.ire. £111 ~ERE. o.l«rt,. USGS 
~. lf.tCREMfNT P. URc.n. t"1 J.,,._., MEll. Etn~ 
11-b,g Kong).. Elf'! KotM Esn 1TMIIMOI M,c,rnykwt.l NGCC 
Oe,t,'!SlfHIMIICI oon1,o.iM, er.a lhttGlS uwc~~ 

_, .... 
I• •P•-" •~l .. -1-.-...,.;,....,111 .,.,.,.l , "'""' "' 'NI " .. 
... ~ .. -"' .......... ~ .. - ........ """''"' --♦ 32102902-EIAR-905 



, Sea but grea 
19 effort betwa 
'. of Man to tij 
dance with tff 

dredges generally remove the top 1 Derr of sediment, razor shells live much deeper and 
specialised dredges have been developed which dig down 60cm or more. 

There are reported to be up to 6 vessels (9 to 10m long) 
which use vacuums to suck up razor shells in Sm or less 
of water. Newspaper articles from around 2006 indicate 
that there was conflict surrounding the razor fishery and 
occasional unlicensed vessels. Courrcillors made calls to 
have fishing banned off Velvet Strand as it was causing 
serious environmental damage to the beach, with the 
unwanted species caught up in the dredging process 
being washed up on the beach. During the site visit in 
March 201 1 six boats were observed offshore of the 
Velvet Strand between Lambay Island and lrelands Eye. 
Two were actively fishing and four were at anchor. 

Photo 3.7 Fishing off Velvet Strand 

3.5.2 Spawning Grounds and Nurseries 
Spawning and nursery areas are important, as large groups of fish will gather to co-ordinate 
spawning at certain times of the year. In t erms of nurseries, juvenile fish are vulnerable to 
predators and harsh conditions in the open water. As such it is usual for juvenile fish to stay in 
sheltered nursery grounds which provide an abundance of food. At nursery and spawning 
grounds. fish aggregate in large numbers and so are particularly vulnerable to disturbance. 

The Energy and Department of Climate Change Offshore SEA (2009) baseline apper:idices 
identifies the spawning and nursery grounds for 13 key commercial fish species including 
Nephrops (a shellfish) around the UK and Ir ish coast. The areas indicated are broad in their 
overview and are identified as areas where spawning may occur. Table 3.5 below summaries 
the species which are may spawn or have nurseries offshore of Portmarnock. The extent of the 
overall spawning/nursery ground is also given. 

Table3.5 Summary of Fish Spawning and Nursery Grounds off Portmarnock 

Fish Soecies Soawnina - Extent of Grounds Soawnina season Nurserv 
Sprat The entire Irish Sea and May and August NIA 

around the UK coastal waters 
as a whole. 

Cod Coastal area from Newcastle January to April Just south of Belfast to 
in north to Dublin Wicklow in South. 

Plaice Coastal area from Newcastle January to March Coastal area from 
In north to Dubhn. Newcastle in north to 

Dubhn. 
Sole Coastal area from approx March to May NIA 

Dundalk to Dublin. 
Nephrops From northern Scotland to Eggs hatch spring or From northern Scotland 

approx 20 miles south of summer to approx 20 miles south 
Dubhn. of Dubhn. 

Lemon Sole From Newcastle in north to April to September Fram Newcastle in north 
around southern tip Ireland to around southern hp 

Ireland. 
Whiting Newcastle in north to Dublin. February to June Newcastle 

Dublin 
in north to 

Haddock NIA February to May Belfast to approx 20 
miles south of Dublin. 

Herring NIA Varied depending on NewcasUe in north to just 
soecies. north of Dublin. 

As can be seen the waters off the east coast of Ireland are important in terms of fish spawning 
grounds and nurseries. There are a number of key fish species which have the proposed landfall 
point as the southern extent of their grounds. 
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