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1 INTRODUCTION

Dublin Port Company (DPC} submitied a planning application for the Alexandra Basin Redevelopment
Project to An Bord Pleanala in March 2014 under planning reference number 29N.PA0034.

On 7" July, An Bord Pleandla issued by letter a request for further information (RF1), 20N.PA0034
with a request that the information should be submitted to the Board by 18" August 2014.

As the RFI raised matters that have been addressed in the EIS and NIS submitted with the
application, RPS has been requested by DPC to prepare a detailed response to the specific queries
and points of clarification raised by the Board. This document contains the responses to the Request
for Further Information issued by An Bord Pleanala.

The responses to the RFI are provided in Chapter 2. Each guery raised by An Bord Pleanala in the
RFlis directly addressed sequentially.
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2 RESPONSE TO REQUEST FOR FURTHER INFORMATION
A. NOISE AND VIBRATION
1. Construction noise and vibration

1.1 The EIS described the effects of noise and vibration resulting from the proposed works
however more information is required to enable the Board to assess the potential adverse
effects of construction noise and vibration on the surrounding area. Provide detailed
information in relation {o the proposal to construct new quay walls and struciures over a
significant area of Dublin Port referred to in Section 4.1.1 of the EIS with regard to the
anticipated duration of overall pile installation activity along with the anticipated duration of
piling at Alexandra Basin West and at Berths 52/53. Also, provide further details of the piling
techniques that will be used in the construction of the new quay walls and other structures.

Response

Section 7.1.3 of Volume 1 of the ABR EIS contains a detailed appraisal of the predicted construction
noise and vibration impacts assaociated with the proposed development, while Section 7.1.5 of Volume
1 of the EIS contains an outline of mitigation measures for construction noise and vibration. Table
7.1.13 of Volume 1 of the EIS contains the reference plant/equipment inputs into the noise model,
including a worst-case reference of tubular steel piling using hydraulic hammer (BS5228:2009, Annex
C, Table C3, Reference 3) for piling works. Tables 7.1.14 and 7845 illustrate worst-case predicted
construction noise levels during two of the noisiest stages cg\éthe construction process and Table
7.1.16 presents this worst-case consiruclion noise \Igv ©'in the context of commonly used
construction noise threshold limits as set out in the Na 'ﬁ@lgﬁoads Authority (NRA) Guidelines for the

Treatment of Noise and Vibration in National B Schemes (2004) [NRA Guidelines] and
BS5228:2009 Noise and Vibratior: Conirol on Co@%@?ion and Open Sites.

S &
Table A1 contains specific details relating, extent of quay wall construction that will require piling
works, the number of piles that will be zgquifed for each quay and the approximate duration of piling
works related to each particular quay. each quay, two piling rigs will be active simultaneously

during the duration of the construct'@'n works, albeit there will be a short lag time between the
commencement of the first and secgid rig. As outlined in Table A1 the preliminary programme dates
are for piting to commence in Ocfober 2015 and continue until January 2018. The number of piling
rigs that will be active at any one time will vary over this period of time, with initially only one rig being
active (i.e. October 2015) reaching a maximum of 5 in accordance with the programme (e.g. January
2018). In the paragraphs that follow, the discussion on the noise model illustrates that up to 7 piling
rigs were included in the noise model as being active at any one time. The logic for this was to create
a very robust model that would account for greater levels of construction activity than what is
programmed, to allow for potential alterations to the programme and to ensure that a 'worst-case'
scenario was appraised.
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Table A1: Extent and Duration of Piling Activities during Construction Works (no piling during
March — May}

Quay Structure | Approximate | Number of | Preliminary Programmed Approximate
Quay Length Piles Dates Duration of
to be Piled Piling Works
Ocean Pier
557m 186 Apr 2016-Feb 2017 10 months

(Berths 32-34)

Alexandra  Quay Oct 2015 - Feb 2016

West (Berths 29- 530m 177 Jan 2017 - Feb 2017 13 months
i June 2017 - Nov 2017
Crossberth Quay 256m 86 Nov 2015 - Feb 2016 4 months
North Wall Quay Jan 2018 -Feb 2018
Exiension (Berths 937m 312 9 months
21-25) Jul 2018 - Jan 2019
New Berth 52/53 297m 1433 Jul 2017 - Jan 2018 7 months
Marina Wall 220m 74 Sept 2017 - Feb 2018 7 months
. 273m 72 3 months

Alexandra Basin {Total construction period)

d Jut 2017 5Mar 2018
Ro-Ro Jetty at 40m 18 ° 1.5 months
Berth 49 (Total cgﬁstructlon period)

" W 2017 - Mar 2018
Ro-Ro Jetty at 25m 18 S -&@ 1.5 months

Berth 52 - \(‘ZPotal construction period)

S
o

using cellular cofferdams (equating to 1388nr 0.5m %eralght web piles). The latter is considerably less noisy than the
former, so for the purposes of appraising worst—cag\ %)é‘e levels, the former has been used in the noise modet.

ES
R

Table 7.1.13 of Volume 1 of the EISo“contanns the reference for tubular steel piling using hydraulic
hammer (BS5228:2009, Annex C, 'Ejé%le C3, Reference 3) which was used in the noise model. This is
a particularly noisy form of piling #nd has been used in the noise model to ensure a worst-case noise
appraisal has been completed in the absence of final exact details of the piling technique that will be
finalised at the detailed design stage. The two options currently in the submitted proposal for piling
are a tubular pile combi wall (diameter approx 1.6m) [tubes at approximately 3m c/c with pair of
Arcelor z-section piles between each tube] and a HZM king pile wall [H piles at approximately 2m cfc
with pair of Arcelor z-section piles between each tube].

R
* New Berth 52/53 quay two forms of construction, ;:gﬁQeﬁcomm -wall (equating to 45nr 1.6m dia tubas), and 167m formed

Of the two techniques under consideration, the tubular pile combi wall option is the noisier and hence
has been used in the noise model. The proposed piling technique assumes the driving of tubular
piles using a combination of vibratory and impact techniques. A temporary steel frame will be erected
along the quay edge to form a gate/guide for the installation of the piles. The piles will then be lifted
into position. Assuming a maximum pile length of 50m, the piles may be installed in two sections.
Based on this assumption, the piles may stand approximately 25m above deck level prior to the
commencement of the driving operations. [nitially the piles may be driven using a vibratory hammer
to penetrate through the softer strata. An impact hammer will then be used to progress the pile
through the harder strata to rock. A ramp-up procedure, starting with low impacts and working up to
full hammer stroke, will be employed when driving the piles in order to mitigate against potential noise
impacts. The noisiest part of this process is assumed in the noise model.

Section 7.1.3 of Volume 1 of the EIS describes the rationale for the noise models that have generated
the worst-case predicted construction noise levels included in Tables 7.1.14 - 7.1.16 of Volume 1 of
the EIS. There will be many elements of cross-over of construction activities at the various quays
during the construction process, so in order to complete a worst-case construction phase noise

3
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appraisal two worst-case snapshots of the construction phase were used. These two snapshots are
described below:

¢« Construction Phase Scenario 1: In terms of piling, this scenario assumes that & separate
piling rigs are active simultaneously at Alexandra Quay West (3 piling rigs), Crossberth Quay
{1 piling rig) and Ocean Pier (2 piling rigs}.

* Construction Phase Scenario 2: In terms of piling, this scenario assumes that 7 separate
piling rigs are active simuitaneously at the Marina Wall (1 piling rig), Berth 52 (2 piling rigs),
North Wall Quay (2 piling rigs) and Alexandra Quay West (2 piling rigs).

While there wilt be a certain degree of cross-over between construction activities at the various quays
(see Table 1), all of these cross-over events will not take place at the same time and certainly not to
the extent that there will be 8-7 separate piling rigs active simultaneously. On this basis, the worst-
case construction noise model (which includes piling activities) is very much an overestimation of
construction noise from the Port at any one time and it is unlikely that these worst-case construction
noise levels on which the EIS assessments have been prepared will be reached at any stage during
the construction process.

Even assuming the worst-case assumptions for construction phase activities included in Construction
Phase Scenarios 1 and 2 (including piling activities), the worst-case predicted noise levels presented
in Tables 7.1.14 - 7.1.16 of Volume 1 of the EIS are within the required noise threshold limits outlined
in the NRA Guidelines and B$5228:2009. In the majority of instances, they are also below existing
ambient (i.e. Laeq) Noise levels (see Table 7.1.7 of Volume 1 of thgzEIS) and in many instances, they
are also below existing background (i.e. Lago) noise levels at thev\\ aﬁarest noise sensitive properties.

&

NN

A Noise Management Plan will be prepared and form § the CEMP (see draft High Level CEMP
under separate cover). &

SN
a
The impact of piling with respect to underwgtér«%ise is presented in Appendix A, This Appendix is
also referred to in Section B (Birds), Sectj@@ﬁMarine Mammals), Section D (Benthic Communities)
and Section E (Underwater Divers). (& Q\\‘«\

S
S
&

&

S
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8. BIRDS

2. Birds and construction noise

2.1 The NIS and EIS provide information in relation to the potential impacts of the proposed
works on bird populations in Dublin Port, the shipping channel and at the dredge disposal site,
which were informed by an Avian Impact Assessment. The NIS and EIS concluded that there
would be no adverse effects on waterfowl from construction related noise in the port as the
birds have become habituated to port related noise and disturbance.

This is a statement of fact and no response is required.

2.2 The proposed works would be located adjacent to the South Dublin Bay and River Tolka
Estuary SPA (site code 004024) which is a site of international importance for wintering
wildfowl, particularly at low tide when the majority of all birds in Dublin Bay visit the estuary,
and in close proximity to the Bull [sland SPA (Site code 004006) which is also a site of
international importance for wintering bird populations.

This is a statement of fact and no response is required.

2.3 The proposed construction and demolition works at Alexandra Basin West and Berths 52/53
will involve substantial pile installation activity over a prolonged period of lime. Section 4.2.3
of the EIS anticipates that the three construction phases will last between 18 to 24 months,
overlapping to give overall construction duration of 36 7 months. Section 4.2.1 of the EIS
indicates that there will be a three month break in gfarine based piling operations between
March and May to mitigate against any poter@tﬁl@\pact on migrating salmon smolts in the

river channel. However no similar consi jon has been given to the effects of pile
installation noise and vibration or dredging@ is€ an bird populations in the vicinity.
R
N
Response &@0 O\&\
L
S O
Effects of pile Installation noise andﬁgﬁraﬂon on bird populations
K
O

A

The impact of the proposed devgfgf;ment on birds has been extensively assessed in Section 5.1.4
and 5.1.5 of Volume 1 of the EIS-and the NIS submitted with the application.

Since the application was submitted, there has been an opportunity to further assess the impact of
piling on Birds as a consequence of some already permitted works that were being carried out in
Alexandra Basin East in May - June 2014. This was at the start of the breeding season for Common
and Arctic terns which breed in a large colony on the south side of the Liffey channel at Poolbeg. The
two sites within the colony are approximately 1,200m and 1,500m from the pile-driving operations in
Alexandra Basin East which took piace. The nearest section of the colony is located close to sample
station G in Figure B.1.
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Figure B.1: Measurement locations and transects for RPS monitoring of underwater noise
from pile driving in Alexandra Basin, Dublin Port in June 2014,

&
<@
&
The tern colony has been carefully monitored in 2014 Kdéﬁ‘revious years). In 2014, the number of
tern nests reached the highest recorded level sinc with 487 Common Terns and 91 Arctic
Terns (data from BirdWatch lreland). Average izes (number of eggs per nest) were in the
normal range as measured over the previous .tvg&d&ades (see Merne 2004). Terns were observed
throughout the breeding season to be foragi & normal and provisioning the chicks at the colony

with fish as normal. This monitoring de.\ ates that the tern colony was unaffected by the pile-
driving activily in Alexandra Basin East{m@dune 2014,
\C’OQ

As indicated in Section 5.1.3 of Vol oe 1 of the EIS, Black Guillemots breed in pipes and cavities in
the quays throughout Dublin Portsand have been surveyed here in both breeding seasons of 2013
and 2014. Alexandra Basin East contained the highest density of this species in the Port in both
years, with 14 birds recorded here in May 2014. The birds continued to use the area in close proximity
to the pile-driving activity in May-June 2014. This demonstrates that Black Guillemots are unaffected
by pile-driving noise or vibration.

As indicated in Section 5.1.3 of Valume 1 of the EIS, Brent Geese are present in Alexandra Basin
West and on Ocean Pier between October and April each year. Here they forage on spilt agricuitural
products which are unloaded from the ships. They are already habituated to high-levels.of. machinery
noise, shipping activity and vehicle noise, so that pile-driving noise is unlikelito ‘Riave any, additional
effects. The author has observed that the geese currently tolerate vehicles (and vessels) at a distance
of less than 20m so it is likely that they will not be disturbed by construction venicles:

Noise Levels in the South Dublin Bay and River Tolka Estuary %Pﬁ

Piling noise from the ABR Project will not change underwater noise levels-in-the. South Dublin Bayand
River Tolka Estuary Special Protection Area (RF! Appendix A). Underwater noise-measurements
taken in June 2014 at Location G (close to the tern colony at the CDL and ESB mooring dolphins)
indicate no piling noise (from the works on Alexandra Basin East) was audible when shipping
movements are taking place and is close to background levels at other times. For wading birds
generally, underwater noise propagates least at low water, when they are likely to be foraging. While
some level of piling noise may be present close to the Alexandra Basin it will have no significant
environmental impact on the South Dublin Bay and River Tolka Estuary Special Protection Area.

6
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The Speciat Conservation Interests of South Dublin Bay and River Tolka Estuary SPA and North Bull
Island SPA include Brent Geese, Common and Arctic Terns and 18 additional species {mainly ducks,
waders and gulls). The conservation objectives for the SPA are to maintain {or restore) the favourable
conservation condition of the bird species listed as Special Conservation Interests for these SPAs.
There will be no significant impacts of pile-driving noise or vibration from the proposed development
on any of these species or on the Conservation Objectives of either Special Protection Area. The
proposed development will not therefore adversely affect the integrity of any SPA, in view of the sites’
Conservation Objectives.

Effects of dredging noise on bird populations

This matter has been dealt with in Section 5.1.4 and 5.1.5 of the EIS and the NIS. The technology to
be used in the dredging of largest part of the main channel will be a trailer suction hopper dredger
(TSHD} where the material is pumped aboard a 'hopper’ vessel which carries it out to the licensed
spoil ground. In addition an excavator-mounted clamshell bucket adopted for environmental dredging
will be used for dredging Alexandra Basin West (and the area of the main channel adjacent to the
North Wall Quay Extension where slight to moderate levels of contaminaled sediment have been
found to minimise disturbance and escape of contaminated material. Dredging of the shipping
channel will generate seme minor noise from the vessel engines and the dredging work. Underwater
noise from dredging will be at similar levels to the noise generaled existing shipping. Shipping noise
{as measured by Dr Eugene McKeown, RPS, in Dublin Port — Appendix A) does not propagate more
than 200 metres from the source and dredging noise will be approximately the same. Birds that use
the port are familiar with the existing shipping activity and dredging will be similar in nature but over
longer periods and (much) slower moving. Habituation by the birds is very likely. It is possible that
dredging activity will generate some new foraging opportunities for birds by bringing prey ilems to the
surface. The author has personally cbserved terns and Kittiwakes feeding in the wake of ships
entering and leaving Dublin Port and has observed Cormorargsd’Toraging close to an active dredger in
Wicklow Harbour. Underwater noise will not impact wa@rgv‘as it cannot propagate in water less than
1.0m deep. The largest species of wader, Curlew, h??g,\gs that are @ maximum of 0.1m in length and

they do not normally swim in deeper water. & ¢
SN
ta
Noise Levels due to Proposed Dredging (;g? O\g@xandra Basin West

OEN

TN
Underwater noise levels from dredgi Ooa%tivity will be significantly lower than those arising during
piling. A Manu-Pekka is a relatively ynoisy backhoe dredger. At 500m the noise level from such
dredging operations is around 50 . A modern TSHD is noticeably quieter in operation. In context
60dB to 65dB is regarded aso&:rmal conversation level, 50 dB is a typical {not noisy) office
environment level. Dredging noise is thus unlikely to disturb birds.

From the modelling carried out (Appendix A), the underwater noise transmission loss is significant due
to the shallow water and the sediment/sand based seabed in Dublin Bay. Proposed dredging activity
will be limited to the navigation channel and the Alexandra Basin. The navigation channel is close to
the North Bank and some dredging noise will arise at low tide in this area which is part of the South
Dublin Bay and River Tolka Estuary SPA. Due to the extremely shallow water depths at low tide,
transmission loss will be far greater than that outlined in the model. Underwater noise propagating in
this area will be at background levels and will not have any significant environmental impact.
Underwater noise arising from dredging the navigation channel inside the North Bull Wall will not
propagate to the North Bull Island. Dredging in the navigation channel east of the Bull Wall is located
1,500mfrom North Bull Island from which it is separated by very shallow water. Noise from dredging
will not cause any significant environmental impact at North Bull Island SPA.

Maintenance dredging was carried out in the Liffey channel in 2012 and no significant changes in bird
populations in the Dublin Port breeding tern colony or Tolka Estuary area in winter 2012/13 were
recorded that could be connected with the dredging activity. All birds using the channel and
approaches are habituated to high levels of shipping activity. A single, slow-moving dredging vessel,
involved in the proposed capital dredging for this project, would not cause any significant additional
disturbance affecting wintering waterbirds or seabirds within the channel.
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2.4 Further detailed information is required to enable the Board to assess the impact of pile
installation noise and vibration and dredging noise on the bird populations that use the
adjacent and nearby European sites in Dublin Bay. A comprehensive analysis should be
carried out by a suitably qualified bird ecologist. The analysis should be based on
international research as well as information currently available in Ireland.

Response

Direct effects of pile-driving noise on birds

The effects of construction noise on wild birds are poorly studied in general with most emphasis on
terrestrial species. Lackey ef al. (2012) examined behavioural responses, territory placement and
reproductive success in the federally endangered Golden-cheeked Warbler (Setophaga chrysoparia)
in a field experiment that used playback of construction noise. Their results suggest that this species
alters neither its territory placement nor its behavioural response to noise playback. Reproductive
success also appears to be unaffecled by construction noise. These findings suggest that intermittent
construction noise is not among the threats to this species.

Waders using a high tide roost on Mutton Island in Galway Bay were surveyed before, during and
after the construction of a major sewage treatment plant situated between 150m and 200m from the
main roost site (Nairn 2005). At the start of this five-year period the island was linked to the maintand
by a causeway and the roosting birds became more concentrated on the undeveloped part of the
island but otherwise showed no negative effects of construction noise or disturbance. Numbers of
waders using the roost were highest in the last two of the constn.gc'tf%n years.

\Q
&
The construction work for Mutton Island treatment plag&‘i@ded trench excavation for the outfall in
rock and was excavated using drill and blast techn%&o he maximum charge for the blasting was
a

adjusted to ensure that the sound waves were ined in the range 150d8 to 160dB when

AW
measured 250m from the epicentre (Edger an%d@ ck 2003). The author carried out observations
f 250m and 500m from the location of the blasting

of foraging waders during the blasting, at range
and no visible response was observed in a\ff% he birds, which continued to forage normally.
S
L

Leopold and Camphuysen(2009) stu@éﬁ possible effects of underwater noise levels on sensitive
seabirds during construction of the figst Dutch offshore wind farm in North Sea waters. This was the
OWEZ project that consisted o turbines on monopoles. It is located north-west of Ijmuiden
harbour, some 8 NM off the mainland coast of the Netherlands. Erecting the 36 mono-piles was done
by pile-driving, from a large ship using a hydro-hammer. This technique generated considerable noise
that might be detrimental for local wildlife. The action of the hydrohammer on the large steel pipes,
that need to be driven into the seabed, could produce underwater sound levels in excess'of 200 dB
and this could be detrimental to vertebrates swimming in the vicfn‘lty {within_seyeral hundreds of
meters).

Bird species most likely to be vulnerable to underwater sound were/those that forage by diving after
fish or shelifish. Diving birds that may occur in relatively high densities at the-OWEZ Iokation include
auks, and possibly divers and seaduck. Terns, that feed by shallow-dives are considered less
vulnerable and mostly occur closer to the mainland coast. Several gull species may oceur-in.the area
in high densities, but they feed at the surface only, and are considered the least vulnerable. Pile
driving took place from 17 April to 28 July 2006. The potentially vulnerable divers, seaduck and auks
had largely left the area by the time the pile driving started. Migration commenced early in 2006 and
any birds still left in the area by mid-April would have been scared away by the shipping activities long
before actual pile driving started. Further mitigation of possible effects on sensitive seabirds included
a ramp-up procedure that ensured that full hammering power was only administered after a period of
low-energy blows that were unlikely to cause negative effects on any birds still present. Furthermore,
an underwater pinger, aimed at scaring off marine mammals, was put into operation 3-4 hours before
pile driving started. Visual observations before and during three pile driving sessions failed to detect
any of the seabirds deemed sensitive fo pile driving noise in the vicinity of the construction work. Birds
that did fly by the construction site (mainly gulls and terns) did not show a noticeable reaction to the
activities. It is therefore concluded that effects of underwater noise on seabirds, though potentially

8
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detrimental, were negligible during construction of OWEZ. This was due to fortunate timing of the
work and to appropriate miligation measures(Leopold and Camphuysen 2009).

The U.S. Department of the Interior (2004) briefly mentioned effects of underwater sound(seismic
surveys) briefly In their extensive Environmental Impact Assessment of exploration activities in the
Guif of Mexico, as follows:

"Generally, noise produced from activities associated with seismic surveys might impact only those
offshore species of birds that spend large quantities of time underwater, either swimming or plunge
diving while foraging for food. Offshore birds that may be classified as underwater swimmers include
certain waterfow! (some diving ducks) and seabirds (loons and cormoranis). Generally, these species
are limited to waters of the inner continental shelf. Waterfow! and loons are both seasonal migrants
(winter), whereas cormorants areresident species. Plunge diving birds include only certain seabirds
(primarily brown pelicans, gannets, and boobies). Gannets are seasonal migrants that may range
throughout the Guif of Mexico. Noise from seismic surveys could adversely affect surface feeding and
diving seabirds near air gun arrays. However, there are no data indicating such impacts exist. Stemp
(1985) found no effect of seismic survey activity on thedistribution and abundance of seabird
populations in arctic Canadian environmenl. Parsons (in Stemp, 1985) reporied that shearwaters with
their heads underwaler were observed within 30 m of seismic sources (explosives) and did not
respond. Because seismic pulses are directed downward and highly aftenuated near the surface,
birds feeding on the surface or diving just below it are unlikely to be exposed fo sound levels sufficient
to cause temporary or permanent hearing impairment. In any case, sound pressure levels would not
be sufficient o cause death or life-threatening injury.”

Neither of the above studies found any impacts of pile-driving noisg or vibration on birds in the marine

environment. Birds flying or swimming close fo lhe SOUTCesdo noise showed no response to the

noises. This is supportive of the conclusions reached in \\S;\g‘l&m 5.1.7 of Volume 1 of the EIS and the
S

NIS. S
#5°
S
Indirect effects of pile-driving noise on fish g@@\f birds
NS
N
Ingeret al.(2009) have reviewed the pote\@%wlogicai impacts of underwater noise. While there is
evidence of impacts of underwater notgégh marine mammals, less information is available regarding
effects on fish populations, although stimates suggest fish can detect pile-driving noise over large

distances, and that the noise may ct intra-specific communication, or cause injury or mortality at
close range{Popper et al.2003; To sen et al.2006).
;

Mueller-Blenklesf af.{2010} undertook experiments on the effects of pile-driving on behaviour of
marine fish. Pile-driving noise during construction is of particular concern as the very high sound
pressure levels could potentially prevent fish from reaching breeding or spawning sites, finding food,
and acoustically locating mates. This could result in long-term effects on reproduction and population
parameters. Further, avoidance reactions might result in dispiacement away from potential fishing
grounds and lead to reduced catches. However, reaction thresholds and therefore the impacts of pile-
driving on the behaviour of fish are completely unknown.

They played back pile-driving noise to cod and sole held in two large (40 m) net pens located in a
quiet bay in West Scotland. (Neither of these fish species is a significant food item for seabirds in Irish
waters as they are both primarily bottom dwelling). Movements of the fish were analysed using a
novel acoustic tracking system. Received sound pressure level and particle motion were measured
during the experiments. There was a significant movement response to the pile-driving stimulus in
both species at relatively low received sound pressure levels (sole; 144 — 156 dB re 1yPa Peak; cod:
140 — 161 dB re 1 pPa Peak, particle motion between 6.51x10” and 8.62x10-4 m/s? peak). Sole
showed a significant increase in swimming speed during the playback period compared to before and
after playback. Cod exhibited a similar reaction, yet results were not significant. Cod showad a
significant freezing response at onset and cessation of playback. There were indications of directional
movements away from the sound source in both species. The results further showed a high variability
in behavioural reactions across individuals and a decrease of response with multiple exposures. This
study was the first to document behavioural response of marine fish due to playbacks of pile-driving

9
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sounds. The results indicate that a range of received sound pressure and particle motion levels will
trigger behavioural responses in sole and cod. The resulls further imply a relatively large zone of
behavioural response to pile-driving sounds in marine fish. Yet, the exact nature and extent of the
behavioural response needs to be investigated further. Some of the results point toward habituation to
the sound.

Slabbekoornef al. {2010) reviewed the effects of underwater noise on fish and other organisms. In
addition to an impact on growth or reproduction related to noise-determined physiological stress,
anthropogenic noise may also affect populations in a more indirect way. Data on birds has shown that
individuals that vary in reproductive abilities, related to age, experience, or size, may not be evenly
distributed over noisy and quiet areas of otherwise suitable habitat (Reijnenand Foppen 1894,
Habibet al.2006).The relative absence of more experienced and typically more productive males in
noisy territories means that habitat productivity for these species diminished beyond the effect of a
reduction in number of territory holders.

This review confirms the conclusions in Section 5.1 and 5.4 of the EIS and the NIS that there may be
some localised negative impacts of pile-driving on fish species in the immediate vicinity of the
construction site. However, the Alexandra Basin West is not generally used for foraging by fish-eating
birds (terns, Cormorants, Black Guillemots) so no indirect effects are predicted. Underwater noise
from the pile-driving propagating beyond 200m from the source will be at background levels and is not
expected to have any negative impacts on fish or on fish-eating birds.

Effects of dredging noise on birds
&

A review of the impacts of capital and maintenance dredgin dn the Tamar estuary, in south-west
England, was published by Widdows et al. (2007). Thi%e ry is a Special Protection Area under
the EU Birds Directive which requires annual maintena dredging as well as occasional capital
dredging for new installations. Maintenance dredgir&@\a involves annual removal of between 5,000
and 200,000 tonnes of dry sediment per year. %& ) two periods of capital dredging in the Tamar,
the amount of sediment dredged was betweén;500,000 and 700,000 tonnes per year. Annual
estimates for ten species of wildfowl and w, %é\ were analysed over several decades in the Tamar
Estuary. There were no significant correfgliéns between overwintering bird numbers and dredging
activity. Declines in Teal and Wigeon oye years were related to milder winters which changed the
migratory patterns of these species. \@ assessment of the ecological impacts of maintenance
dredging noise in the Plymouth pge?md and Estuaries European Marine Site reached similar
conclusions {Debut Services 201 g)go

In summary, the international research in this area is supportive of the conclusions reached in the EIS
and the NIS that noise generated during the proposed development from pile driving or dredging will
not adversely affect the integrity of any designated site having regard to the conservation objectives of
that site.

Statement of Competency of the Bird Ecologist

Richard Nairn is a professional ornithologist and ecologist with a comprehensive knowledge of bird
ecology and survey methodology as well as nature conservation and environmental assessment in
ireland. He holds a Master's Degree in Natural Sciences from Trinity College Dublin (1979). He has
extensive field experience in the survey of habitats, birds and mammals in all habitat types. In the
1970s he worked as a nature reserve warden with the National Trust (Northern Ireland) and in the
1980s he was National Director of IWC (now BirdWatch Ireland). Since 1990 he has worked as an
environmental consultant, managing a team of ecologists in Natura Environmental Consuitants. He
specialises in bird surveys and Environmental Impact Assessment for a variety of developments
including windfarms, roads, pipelines, port developments, sewage treatment works, water supply
schemes and industrial developments. Since 2008, he has advised Dublin Port Company on nature
conservation issues, especially regarding birds. This included four years of field surveys of birds in the
Tolka Estuary, one year survey of seabirds in the Liffey Channel-and-the-supervision.of .BirdWatch
Ireland in carrying out a three-year bird monitoring project covering the'entire area of Dublin Bay: He
was also the principal ecologist advising Dublin City Council in relation-to the extension of Ringsend
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Wastewater Treatment Works, especially in refation to the impacts on birds in Dublin Bay. During the
period 2012-2014, he managed a team of ornithologists, surveying bird populations on over 175
potential windfarm sites in seven counties in the midlands of Ireland. He has recently undertaken part-
time post-graduate research with University College Cork, studying the interactions between wind
turbines and birds.

He has provided expert witness services on ecology for 27 Oral Hearings conducted by An Bord
Pleanala. He was the editor of the publication Status of EU Protected Habitats and Species in Ireland
{National Parks and Wildlife Service 2008). He also prepared the Guidelines for Assessment of the
Ecological Impacts of National Road Schemes for the Irish National Roads Authority and Ecology
Guidelines for Transmission Powerlines for EirGrid. He is an experienced writer and has published
extensively in the scientific literature {over 20 peer-reviewed papers on birds and mammals). He is
the author of two books: Wild Wicklow (1998) and Ireland's Coastline (2005) and co-editor, with
Professor John O'Halloran, of a book entitted Bird Habitats in Ireland (2012). He is a Chartered
Environmentalist and Fellow of the Chartered Institute of Ecology and Environmental Management.
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C. MARINE MAMMALS
3. Marine mammals, noise and disturbance

3.1 The NIS and EIS provide information in relation to the potential impacts of the proposed
works on marine mammals in Dublin Bay which were informed by a Marine Mammals Impact
Assessment. It was concluded that there would be no long term significant adverse effects on
marine mammals as a result of the proposed demolition, conslruction, pile installation activity,
channel dredging and dredge disposal works subject to the full implementation of mitigation
measures.

This is a statement of fact and no response is required.

3.2 The proposed works would be located within Dublin Bay and partly inside the Dublin Bay and
Rockabill to Dalkey Island cSAC (site code 003000). The harbour porpoise, grey seal and
harbour seal forage in the shipping channel and the dredge disposal site, populations of grey
seal and harbour seal have haul out sites in on the Bull Island and all three species are
sensitive fo noise.

This is a statement of fact and no response is required.

4, Harbour seals, grey seals and haul out sites

&
NS
4.1 Given the nature of the proposed development and,gl@é importance of the area for harbour
seal and grey seal populations, which are known hpouse the Bull Island as a haul out site,
more information is required to assess the pafé | effects of the proposed works on these
Annex Il species and on their ability to ue using the Bull Island during the channel
dredging works which may take betw é} to 10 years to complete. A comprehensive
analysis should be carried out by a su&g qualified seal ecologlst which should be based on

international research as well as i tlon currently available in Ireland. A site visit to the
NE section of the Bull Island sho &e undertaken.
EL
R
Response §°
X
&

$)
The main potential impacts on $éals at haul out sites adjacent to the proposed construction site are
oullined in Section 5.2.5 of Volume 1 of the EIS. These include:

1. Physical injury or death of individuals resulting from collisions with operator vessels.
2. Physical injury or death of individuals resulting from close-range exposure to pile driving noise.
3. Chronic hearing damage or disturbance/displacement as a result of piling or dredging noise.

4. Consumption of contaminated prey items resulting from contaminants entering the food chain (this
is only a problem where contaminated substrates are disturbed).

5. Temporary impact on marine mammals' visibility should they intersect the sediment plume during
the dumping of dredged material.

6. Changes in prey availability due to local changes in benthic ecology caused by accumulation of
dredge spoil on the seabed.
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The likelihood and scale of each of these effects has been estimated in the EIS and where required
appropriate precautionary mitigation measures have been identified to reduce the estimated effects.

In the context of the specific information sought by ABP on Bull Island, the author contacted the Irish
Seal sanctuary and Pat Corrigan, Dublin City Council Wildlife Ranger for Bull Island. Pat Corrigan
estimated up to 30 seals regularly use the island to haul out, and has recorded “white coats” (pups)
on a number of occasions. On 31 July 2014 Carolyn O'Laoire reported 21 common seals on the
stretch of sand near the tip of Bull Island on the Dublin Road at Sutton including adults and young to
the Irish Seal Sanctuary who passed this record on.

Following the RFI by ABP, a second site visit for and land-based observations of the haul out sites
was carried out by Dr. Joanne O'Brien on 15th August 2014. Watches were carried out from a
vantage point (the highest point available on this side of the island) on the NE section of Bull Island
across the bay from the vantage points as described by Cronin and Jessop (see Figure 2 of
Appendix B of the NIS). Two four hour watches were carried out, one watch for a duration of 2 hours
before and after low water and the second two hours before and after high water (same methods as
those used by Cronin and Jessop (NIS)). Scans were completed using Swarovski 8 X 32 binoculars
as well as an Opticron ES 80 spotting scope.

Table C1. Details of watches carried out of potential seal haul out sites from the NE section of
Bull Island on the 15th August.

Watch no | Time Weather conditions | Tidal state No. of seals Behaviour
¢~>

1 07:16 — | Sea state 1-3, LW:OQ:DQO\ 2-4 2-4 harbour seals
11:15 Wind:F1-3, o&«é\ observed hauled
Visibility:10-15km | &~ @\0 out adjacent to
RS Sutton Creek
Sl & & between Bull
@é\ \@é Island and Sutton
E&P Dinghy club,
& \\‘«\0’ returned to water
\(,OQ after a time. 3
O other individuals
Qéé‘\ were observed in
X water over the
duration of the

watch. Total=5
2 14:00-18:00 | Sea state 1-3, | HW. 1557 16 4 seals observer
Wind:F1-3, from 14:00-17:00
Visibility:15-20km around the NE

part of Sutton
Creek. At 17:30,
more  individuals
began to haul out
on a shallow
sandbank in the
middle of Sutton
Creek, NW of the
Dinghy club, by
the end of the
watch 16 harbour
seals were hauled
out at the site.
Total = 16
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Harbour seals were recorded continuously at the site between 07:15 and 11:15 and again from 14:00
to 18:00. The abundance of seals present at the site varied across the day but it was clear that
smaller numbers were present from the period of low to high tide. Once the tide started to fall the
abundance increased to 16 individuals at 18:00. A variety of behaviours were recorded throughout the
day showing individuals used the site for socialising, foraging and resting. It was also evident that
seals used different parts of the creek depending on tidal state (Figure C1).

;"'-rJ.

.Amauﬂ“f r m r,

Vantage point . [

e - 4 -

' G oo -
A i - AL R = —= R — -

Figure C1: Location of vantage point on the NE side of the ls@nd as well as the different areas

used over the course of the tidal cycle. v\\é

The figures produced in Section 5.2.3 of the EIS a B§supported by additional fieldwork carried
out above affirm that there are only a relatively smql@%gmber of seals that regularly use Bull Island as

a haul out sitei. The portion of Dublin Bay incorp: g the main appreoach channe! to Dublin Port is a
disturbed site; it is a busy port with considerabié boat traffic and already subjected to annual dredging.
Consequently seals using Bull Island f ing area are likely to have a tolerance for this

disturbance, which to the extent that the gény disruption arising from the construction activities can
be further supported by any necessarw‘hgiﬁatlon measures to minimise impacts.
Q

s

O
Published literature where estima \of disturbance distance for harbour and grey seals have been
estimated are presented in TablgC2 from Bailey et al. (2010). This suggests that major disturbance

from pile-driving may be restricted to within 200-300m while minor disturbance may occur over a
much wider area up to 15km.

Table C2. Noise exposure criteria from Bailey et al. (2010) for behavioural disturbance for the marine
mammal species most commonly found in the Moray Firth and the maximum distance from the pile-
driving within which this sound level was exceeded based on our recordings. In cases where the
response is highly variable, minor disturbance has been used to indicate some animals may be
sensitive to this level whereas major disturbance is likely to eiicit a strong reaction.

Speciess Thireshuld fix bebavoursl disturbane | peak to peak Max, distanue fromn pe- Refcrenee for
Droadband level) divang thireshold
Buttletuse dutplia {iond-lreguency cetactan) 140dB o 1 pPa 50 ko (43 ken} [Sawttall of al, 2067}
Harbuur potpuse {lsgh-frequency colsccan) Muwe disme b S0 UB e | pfa Minoe: U bm (70 ki) [Soutiall et 4l., 2007)
Major disturbarue: 155 dB re 1 pPa Mar: 20kan (21 km)
Muinke whale | low-lteyueswy veldwcan) 14348 re 1 uPa 0 dan {38 ki) [Gourabues ot af, 2003
Harbour 4md groy seal {prenpolds it water ) Minor disturbanee: 16U A8 re | pla Miswr: 14 kit [15 ki) [Haris et o, 208§
Mayor disturbance: 200d8 re | pFa Majur: 215 m [ 300 40}
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Effectiveness of Mitigation Measures

In Section 5.2.9 of the EIS proposed mitigation measures to reduce the impact of piling and dredging
on seals are set out to include the implementation of the recommended NPWS (2014) guidelines (the
NPWS 2013 guidelines where updated in 2014) which requires a Marine Mammal Observer (MMO) to
ensure the area is clear of marine mammais before construction activity begins or dumping is carried
cut and a soft start procedure where the equipment is ramped up slowly to full power.

The nearest well documented harbour seal haul out to the proposed works is Lambay Island, while
Grey seals have been recorded hauted out on Bull Island. With regards dredging activities and seal
presence, NPWS (2014) requests that sound from the attendant vessels be considered as well as the
actual dumping of dredged material. Under the NPWS guidelines, once dredging has commenced,
following the effective visual monitoring by a qualified MMO, the operation should be able to continue
if dredging and/or dumping or either activity is underway. Once dredging is underway “there is no
need to halt operations at night time or if weather conditions deteriorate” unless there is a break in
sound output of >30 minutes (NPWS, 2014). These guidelines also apply to seals at haul out sites,
once they are outside of the mitigation zone then work can proceed. Monitoring of a mitigation zone of
1000m for piling will be effective in mitigating the potential effects of piling and dredging. Marine
mammals are highly mobile. Grey seals have been shown to move around Skm per day during
foraging trips off the west coast of Ireland which may last up to 80-90 days (Cronin et al. 2013) and
grey seals from Lambay Island have been recorded in west Wales (Kiely et al. 2000).

These guidelines do not avoid circumstances whereby such operations could prevent seals from
returning to haul out sites, especially given the duration of the proposed project. Therefore a greater
understanding of the number and behaviour of seals using the @ﬁqﬁﬁsland site is important as this is
the closest haul out site. In order to assess the impact and efféctiveness of mitigation measures it is
recommended that monthly monitoring of seal haul out oa'& carried out at Bull Island and adjacent
areas pre-construction, during construction and for g;%j}%um of two years post-construction in line
with best international practice. 0@0 S

S

. . X .
5. Harbour porpoise, marine mammﬁ éd noise
A

S
SN
5.1 The harbour porpoise has beeyR'identified as being particularly sensitive to noise from
demolition, pile installation Qéivity, dredging and dumping operations and the proposed
mitigation measures are dly in line with the Guidance to Manage the Risk to Marine
Mammals from Man-mad® Sound Sources in Irish Walers which was published by the
Department of Arts, Heritage and the Gaeltacht in 2014. The mitigation measures set out in
Section 5.2.9 of the EIS require the presence of a trained and experienced Marine Observer
(MMO) and the use of “ramp up” procedures for noise and vibration emitting operations.

5.2 The harbour porpoise has been described as Europe's smallest cetacean species which is
difficult to detect because of its small size and erratic surfacing behaviour. Given the nature of
the proposed development and the importance of the area for harbour porpoise, and having
regard to the characteristics and behaviour of this species,-which-makes.it difficult to detect,
more information is required to enable the Board to assess the potential effects of noise and
disturbance on this Annex I species and to examine the likely effectiveness of the proposed
mitigation measures in relation to:

- Exposure to prolonged pile installation noise and vibration throughout the course of the
construction works which could last up to 4 years.

- Exposure to prolonged dredging and dumping noise throughout the:course- of- the works
which could last up to 10 years.

- The effectiveness of other additional mitigation measures including the deployment of
acoustic deterrence and harassment devices prior to commencement of pile installation or
dredging operations, and other measures that would result in a reduction of sound
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pressure levels radiated into the water column, including the use of alternative pile
installation technigues.

5.3 A comprehensive analysis should be carried out by a suitably qualified marine mammal
ecolagist and the analysis should be based on international research as well as information
currently available in Ireland.

5.4 The NIS and EIS should also contain separate sections which deal with the potential effects
of, and mitigation measures for, (a) pile installation activity and construction noise and
vibration, and (b) noise from dredging and dredge disposal operations, on harbour porpoise
and other noise sensitive marine mammals.

Responseto 5.1-5.4
Harbour porpoise, marine mammals and noise

This matter has been dealt with in Section 5.2 of Volume 1 of the EIS and the NIS. ABP require
further information on the impacts of the proposed development outlined in the EIS and NIS,
especially of the potential effects of noise and disturbance on harbour porpoise. This is required to
examine the likely effectiveness of proposed mitigation measures. The Board has sought further
information on exposure to prolonged pile installation and dredging and dumping. In addition the
Board wishes for an exploration of additional mitigation measures including acoustic deterrents and
other measures to reduce sound pressure levels radiated into the water column. ABP requested that
the response {5.4) should be presented as: &

<@
’\.
a) Pile installation aclivity and construclion noise \\\ @

osz?‘ S
b) Noise from dredging and dredge dlspos@gg?atlons
XN (\é‘
&é’ S
S $°’

Ambient, or background noise, is d ﬁﬂed as any sound other than the sound being monitored
{primary sound) and, in the mar nwronment is a combination of naturally occurring biologically
and physical seund sources incl g%e ediment transfer, waves and rain and that of a biclogical origin
including fish, crustaceans and from marine mammals. The impact of noise created by human activity
is strongly influenced by background or ambient noise, the impact is less in a noisy environment
compared to a quiet environment and it's the intensity and frequency of this increased noise
compared to the ambient levels at a site which defines its impact. As ambient noise levels increase,
the ability to detect a biclogically important sound decreases. The point at which a sound is no longer
detectable over ambient noise is known as acoustic masking. The range at which an animal is able to
detect these signals reduces with increasing levels of ambient noise (Richardson et al. 1995). This is
important when considering the impact of sound sources on marine mammals by the proposed works.

Ambient Moise

Ambient noise levels worldwide have been on the rise in recent decades with developments in
industry and, in particular, in commercial shipping. In the Nerth Pacific, low frequency background
noise has approximately doubled in each of the past four decades (Andrew et al. 2002), resulting in at
least a 15- to 20-dB increase in ambient noise. In recent years, interest has grown in the effects of
anthropogenic noise on marine life. Ambient noise in Dublin Bay has been estimated at around 113
db by Beck et al. (2013) and by McKeown (2014). This level is higher than that reported from Gaiway
Bay and the Shannon Estuary and reflects the greater vessel traffic at this site.

Marine mammals are often seen in close proximity to human activity and exhibit some tolerance to
anthropogenic noise and other stimuli (Richardson et al. 1995). Baleen whales use shipping lanes
and feed in rich fishing grounds occupied by large fishing vessels. Odontocetes are often even more
tolerant, being repeatedly exposed to many vessels, small and large. Pinnipeds also exhibit much
tolerance and often haul out on man-made structures where there is considerable human activity.
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This exposure may lead to some chronic exposure to man-made noise, with which they tolerate.
Ecological or physiological requirements may leave some marine mammals with no choice but to
remain in these areas and continue to become chronically exposed to the effects of noise. In areas
with repeated exposure, mammals may become habituated with a decline in avoidance responses
and thus become less sensitive to noise and disturbance (Richardson et al. 1995).

Pile Installation and Construction noise

As indicated on the Project Programme in Appendix 4 of Volume 2 of the EIS piling is proposed to
take place in three phases. in phase 1 piling is in the area to the west of Berth 29 and will continue for
four months at three consecutive sites starting November 2015 until May 2016. A second phase of
piling will commence at the end of phase 1 from May 2016 until February 2017 at Berths 32-34 and
Ocean Pier. In phase 2a piling will continue at berths 29-31 from around February 2017 to end 2017,
In phase 3 piling of the North Wall Quay Extension will be ongoing from January 2018 until January
2019. Piling of the Marina Wall will be ongoing from September 2017 until Aprii 2018.

Thus piling wilt be fairly continuous at the development site for a period of 38 months. During this
period a total of approx 990 piles will be driven. Piling will potentially be simultaneous at three sites,
namely, Berths 32-34, berths 29-31 and the Marina Wall. As indicated in the EIS, the main impact of
piling is from sound generated and the transmission of this sound into the marine environment.

Impacts of piling on marine mammals

If a marine mammal's received sound exposures, irrespective eg‘fﬁe anthropogenic source (pulse or
nonpulse), exceed the relevant criterion, auditory injury (PT Pis assumed to be likely. Pile driving is
classed as a multi pulse source of impulsive sound. Iég measured effects on marine mammals are
largely based on work by Southall et al. (2007), whooprq%ﬁﬁsed a dual criterion based on peak sound
pressure level (SPL) and sound exposure level §EQ} here the level that is exceeded first is what
should be used as the working injury criteriop & the precautionary of the two measures). The
potential impacts on marine mammals from g activity include Permanent Threshold Shift (PTS),
Temporary Threshold Shift (TTS) and beh@w | disturbance; each of which have varying degrees of
severity for exposed individuals. QO\\ O

Q
QOQ\\

applied to compensate for differ frequency responses of their sensory systems (Table C3). The
M-weighting (for marine mammais) is similar to the C-weighting for measuring high amplitude sounds
in humans. At present there are no data available to represent the onset of PTS in marine mammals
but Southall et al. (2007) estimated it as 6 dB above the SPL (unweighted) and 15 dB above the SEL
{M-weighted according to the relevant marine mammal functional group, see Figure 1) based on the
onset of TTS. Therefore, Southall et al. (2007) proposed SPL criteria of 230 dB re 1 pPa (peak
broadband level) for PTS onset in cetaceans and 218 dB re 1 pPa for pinnipeds. They also
recommended TTS can occur at 224 dB re 1 uPa (peak broadband level) for cetaceans and 212 dB
re 1 pPa for pinnipeds (Southall et al. 2007; Bailey et al. 2010) (Table 2). While, the SEL criteria
proposed by Southall et al. (2007) include TTS onset at 183 dB re 1 pPa2 -s for celaceans and 171
dB re 1 pPa2 -s for pinnipeds, and PTS onset is expected at 15 dB additional exposure (Bailey et al.
2010) (Table C4).

s
. o . q q .
As all marine mammals do not h:é';);{fwually across all frequencies, the use of frequency weightings is
|
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Table C3. Functional marine mammal hearing groups, and group specific {m) frequency
weightings (from Southall et al., 2007)

Functivnal hearing
grwp

Estimated audilory
handwidih

Gunera represented
(Numbwr specics/subspecies)

Frequency-weighting
netwaork

Low-brequency
ceLieeans

Mid-frequency
cetaceans

{ Hrw 1IkHz

i50 Hz 1o 160 kHz

Balaena, Capercy, Eschriciiiy,
Meguptera, Bulaenoprera
(13 specics/subspecics)

Steno, Sousa, Sotaha, Tursiops, Stenella,
Delphinus, Lagenodelphis, Lagenorhvnchuy,
Lessodeiphis, Grampus, Feponocephala,
Feresa, Psendorca, Oremus, Globicephala,
Orcaella, Pivseter, Delphinapterus,
Monodon, Ziphius, Berards,

High-frequency
Qelaceans

Pinnipeds in water

Pinmpeds o ar

200 He to 180 kKHz

T3 Hz w5 kHr

I3 He to SV KHx

Tasmaceius, Hyperoodon, Mesoplodon
(57 speeics/subspecics)

Phocoena, Neophocaena,

Phovoenoides, Platunista, Inia, Kowia,
Lipates, Pontoporia, Ceplalorhyachus
120 species/subspecics)

Arciovephatus, Cullorhinus,

Julophas, Fumetopias, Neaphoca,
Phocarios, Qlana, Ergnathus, Phoca,
Pusa, Halichoerus, Histriophoca,

fugophilus, Cvstephona,

nachus,

Mirounga, !.epmn_\‘drmc@mmumphnm,

Lobodon, H_vd(q

(41 speRjesfsubspecics)
Same speEIcEs prmipeds 1n waler
S

and Odobenus

pecies/subspecies)

M
(1 low-frequency cetacean)

Mo
(ml: mid-frequency
celaceans)

M
thi: high-lrequency
cetiaceans)

M-
{pw: pinnipeds in water)

M.
{pa: pinnipeds in airh

.
S
KO
DN
Table C4. Proposed injury criteria f idual marine mammals from Southall et al. (2007)
S
O
O
(,o(\oy Sound type
Marine mammal proup Single pulses Multiple pulses Nonpulses
Low-frequency cetaceans Cell Cell 2 Cell 3

Sound pressure level
Sound exposure level
Mid-frequeacy cetaceans
Sound pressune level
Sound exposore level
High-frequency cetaceans
Sourd pressure level
Sound exposure level
Pianipeds (in water)
Sound pressure level
Suund exposune leved
Pinnipeds (in air)
Sound pressure level
Sound cxpasun: fevel

230 dB ez 1 pPa tpeak) (Mat)d
198 dB nc: | pPaies (M)
Cell 4
23048 re: | plta (peak) (ilan)
198 dB re: 1 plhadas iMa)
Cell 7
230dB re: | pPa (peak) iflat)
198 dB re: | pPadey (M)
Cell 10}

208 dB re: 1 pla ipeakl (flaty
I86.dB ne: 1 pPac-s (M)
Cell 13
149 dRB re: 20 pPa ipeaki (an)
144 dB re: (20 pPa¥-s (Mp)

2300 d8B re: | pla (peakd (fat)
198 dB ro: | plats (M)
Cell 5
230 dB ne: | pPa (peak) (Nat)
198 dB ne: | pPas (Mn)
Cell 8
330/ dB re: 1 pla (peak) (flat)
198 dB nn | pPass (ML)
Cell 11
218 dB re: | pfa (peak) (fat
186 dB re: | pPa-s (M)
Cell 14
149 dB ne: 20 pPa (peakd 1at)
144 dB re: (24} pPa¥es (M)

330:dB re: | pPa (peak tilan)
5dB re: 1 ppﬂ"-.‘i 104}
Cell6
230 dB re: | pPa (peakh (fai)
215 dB re: | pPates (M)
Ccll 9
230 dB re: 1 pPa (peak) (Mat)
2U5dB re: | pPais (M)
Cell 12
218 dB re: | pPa (peak) (ilat)
203dB e | plirs (M)
Cell 15
149 dB re: 20 pPa ¢peak) (May)
1443 dB re: 120 pPa)s (M)
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Bailey et al. (2010) estimated the effect of pile driving on coastal cetaceans in the Moray Firth (42m
water depth), within 25km from the sound source. They found that based on the broadband peak to
peak sound level, PTS onset would have occurred within 5m of the pile-driving operation for
cetaceans and within 20m for pinnipeds. The level for TTS onset would have been exceeded within
10m and 40m of the pile-driving for celaceans and pinnipeds respectively. They found that the closest
measurement of the pile-driving noise recorded at 100m, had an M-weighted SEL of 166 dB re 1
pPa2 -s which was less than the PTS and TTS SEL criteria for cetaceans and pinnipeds. They
suggest that this indicated that no form of injury or hearing impairment should have occurred at
ranges greater than 100m from the pile-driving operation.

Table C5. Proposed behavioral response criteria for individual marine mammals exposed to
various sound types

Sound type
Marine mammal group Single pulses Muluple pulses Nonpulscs
Low-frequency celaccans Cell ] Cell 2 Celi &+
Sound pressure level 224dB re: [ pPa (peak) (Mab) Tables 6 & 7 Tables 14 & 15
Sound exposure level 183 dB rc: | pPals (M) Not applicable Not applicable
Mud-lrequency celaceans Lelld Cell 5 Cell &
Sound pressure fevel 224 d8 re: | pPa (peak) (Mat) Tables 8 & 9 Tables 16 & 17
Sound exposure level 183 dB re: | pPa’s (Ma) Not applicable Not applicakle
High-Irequency celaceans Cell 4 Cell 8 Cell
Sound pressure level 144 dB re: 1 pPa{peak) (flat) [Tables 18 gwl Tables 18 & 19
Sound exposure level 183 dB re: { pPai-s (Mu) Not appdicable Not applicablc
Finmpeds (1n water) Cell 1Y eH11* Cell 1.2
Sound pressure level 22dBre |pPa(peakd (fla)  SYablis 10 & 11 Tables 20 & 21
Sound exposure level 170 dB ez 1 pP2s (M) P Not applicable Noi applicable

Pinmpeds (in ae) Cell 13 \Qo @K Cell 18° Cell 157
Svund pressure level 109 dB re: 20 pPa (peak) (g & Tables 12 & 13 Tables 22 & 23
Sound cxposun level 100 dB ee: 120 pPay-sdh Not applicable Not applicable

W \oJ
Based on work by Southall et al. ( QQ?) it is possible that harbour porpoise can experience
behavioural disturbance up to 70km ftéin the pite-driving, while Bailey et al. (2010} presented results
which indicated that strong avoidag®e behaviour would only be expected within 20km of the sound
source. They also suggested that bottienose dolphins and minke whales may exhibit behavioural
disturbance within 50km and 40km from the source respectively (Bailey et al. 2010). Regarding
pinnipeds, this zone is smaller, estimated within 14km of the source.

In the German North Sea, 12 wind turbines were installed 45km from the German coast. Visual
monitoring of harbour porpoises was conducted prior to, as well as during construction and operation,
using distance sampling during 15 aerial line transect surveys. During aerial surveys, 18,600 km of
transect lines were covered with 1,392 harbour porpoise sightings were recorded. Resulis showed
lowest densities were recorded during the construction period in 2009. Static Acoustic Monitoring
(SAM) using C-PODs at 12 locations was also carried out. SAM devices were deployed between 1
and 50 km from the centre of the wind farm (a gradient experimental design). The spatial distribution
pattern before and during pile-driving showed a strong avoidance response within a 20km distance of
the sound source. Generalized Additive Modelling of SAM data showed a negative impact of pile-
driving on refative porpoise detection rates at eight positions at distances less than 10.8 km.

Based on this literature and as indicated in the EIS and NIS, pile driving as part of the ABR project
has the potential to impact on harbour porpoise, minke whale, common and bottlenose dolphin as well
as common and grey seals.
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Effectiveness of Mitigalion Measures

Recommended mitigation measures were proposed in the EIS following consultation with the NPWS
to reduce the impact of piling on marine mammals and are focused on the implementation of the
NPWS (2014) guidelines which requires a Marine Mammal Observer (MMO) to ensure the area is
clear of marine mammals and a soft start procedure where the equipment is ramped up slowly to full
power. Visual mitigation measures require daylight and favourable sea conditions in order to be
implemented effectively. Harbour porpoise are elusive and can be extremely difficult to detect unless
conditions are very favourable. They do however have very distinctive echolocation characteristics
(high frequency - narrow bandwidth}, which facilitates acoustic monitoring techniques. Additionally,
based on information from other sites in Ireland (O'Brien et al. 2013), harbour porpoises can be more
active during night-time hours and thus would not be detected visually.

To enhance the mitigation measure, we propose that a real-time passive acoustic monitoring (PAM)
system is installed at the approaches to Dublin Port to provide information on the presence of marine
mammais during these periods when visual mitigation is not possible. This technique is to compliment
and not replace visual techniques.

We propose a PAM supplied by LIDO (www listentothedeep.com) is deployed which can acquire high
and low frequency data and stream these data ashore through the internet. This system is provided
by LAB UPC at the University of Barcelona and has been used throughout the world as an ocean
basin wide acoustic monitoring tool. Additionally it allows for real time monitoring. Hardware and
technical support is provided by UPC. PAM will allow monitoring of harbour porpoises and other
odontocetes (bottlenose dolphins) within a range of 250 — 800m and will also detect mid and low
frequency seal vocalisations during both day and night-time g@nd in all weather conditions. We
recommend two hydrophone system will achieve monitoring ﬁ'he minimum 1000m exclusion zone
for piling. ‘ ﬁoy‘
N
SN
We propose PAMwiIll be used to provide additiona&o{s&lmnce that any disturbance is temporary and
will not lead to significant impacts on marine ¢igmmals in the long term nor adversely affect the
integrity of any designated site having regar $0,the conservation objectives of each site, This method
will allow for the on going assessment of dj \&‘ance as well the effectiveness of mitigation measures.
NS

Most recent piling projects which m g&ﬂmpact on marine mammals involved offshore wind farm
construction. International best practice to reduce the sound pressure levels penetrating the marine
environment involves the deploymsent of bubble curtains around the sound source. A stream of
bubbles is emitted as a curtairﬁéround the sound source and the techniqgue dampening the sound
pressure created and bubble curtains have been used successfully at other construction sites. This
technique was first developed used to protect marine mammals from piling operations (Wursig et al.
1999) and has been used extensively in the North Sea during construction of offshore wind farms
(REF). In field tests carried out sound reductions from pile driving have been recorded out to 1km with
decreases in sound pressure levels achieved by bubble curtains of by up to 90 percent (Reyff 2003).
Given the extended duration and size of the piling proposed this measure could be used to ensure the
zone affected by noise production will be reduced minimizing any potential TTS in cetaceans and
pinnipeds. Recent trials to determine the attenuation of sound pressure from piling at the proposed
construction site (McKeown, 2014) have reported rapid attenuation within 500m of the sound source
due to the topography, seabed substrate and the shallow water and the sound pressure was
undetectable above ambient noise at 3,570m from the sound source. Although these trials were
carried out during piling on smaller diameter piling activity than proposed for Alexandra Basin, this
suggests that piling will not cause TTL in marine mammals within 500m of the site (McKeown, 2014).

If this is the case then standard mitigation measures outlined in the NPWS (2014) recommendations
would be sufficient to ensure there are no significant impacts on marine mammals and therefore there
is no requirement for bubble curtains or other sound mitigating measures to be used.
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Dredging and Dumping

The potential effect of dredging works associated with the proposed development is significant and
referred to in Chapter 9 of the EIS. During the proposed construction an estimated 1 million m3 will be
dredged from the navigation channel and dumped at Burford Bank on the boundary of the Rockabill to
Dalkey Island SAC per annum over a six year period during a six month winter dredging campaign,
day and night for seven days per week. Dredge spoil would have been dumped in this general area
going back 100 years or more as this is the closest point where a north-south current is encountered
to take dredged silts away to the open sea. The site itself was first licensed in 1996 after the previous
dumpsite nearby closed. The area has been subjected to reguiar dredge spoil disposal since it was
first licensed. Table 5.4.6 in the EIS outlines the dredge spoil tonnages licensed for disposal at the
site since 1996. Aithough this may not indicate the amounts actually disposed at the site under those
permits, it highlights the active nature of the dumpsite on a continual basis. The average annual
licensed tonnage is circa 550,000 m3 and dredging and dumping is to be confined to a six month
period during October to March each year.

The receiving environment includes the area being dredged and the area in which the dredged
material is disposed or dumped. The route between the dredge and the dump site could aiso be
impacted through increased noise associated with the movement of the dredger as it transits to and
from the dump site. Here we are only considering the risk to marine mammals from the dredging
operations and especially at the dump site and during transit between the dredge and dump site.

The ecological effects on marine mammals of the dumping dredge material have been the subject of
very limited international studies and provide little additional perspgctive on the assessments carried
out in the EIS/NIS. Widdows et al. (2007) carried cut an assegs?nent of the likely effects of annual
maintenance dredging on the Tamar Estuary, SW England a¥'it is a Special Area of Conservation
(SAC). The study concluded that there was no evidencewf gﬁological changes related to the dredging
activity in the Tamar and any significant changes to htatches, and the number of over-wintering
ducks appeared to be related to large scale climatie events rather than anthropogenic factors within
the Tamar estuary. They did not consider the e n marine mammals as they did not occur in the
estuary. Messiaeh et al. (1991) considere '&Ll%égreatest impact of dumping on marine fish and
mammals in continental shelf waters of eq@é(n anada was the re-suspension of contaminants that
had become fixed in the sediment. & ‘\\5?

QQOQ\\

Impacts of dredaging and dumping ogémozrine mammals
&

Richardson et al. (1995) identified only two studies on the effects of dredging on marine mammals
and both were on large baleen whales (bowhead and northern right whales). There have been no
further studies on the effects of marine dredging (Thomsen et al. 2008; Nowacek et al. 2007).
Belugas, which are toothed odontocetes, showed less reaction to stationary dredges than moving
barges in the Mackenzie estuary, Canada and it was concluded that passage of belugas along a
shoreline was temporarily blocked by a dredging operation involving frequent barge traffic but not by a
dredging operation with little barge traffic (cited in Richardson et al. 1995). During a controlled
exposure experiment on Bowhead whales received broadband levels of <113 - 131 dB re 1 yPa (<11
- 30 dB above ambient) from a suction dredge were created leading to weak and inconspicuous
avoidance, however the low frequency components were under-represented. Off the southeast coast
of the US Northern Right whales exposed to intensive dredging by noisy hopper dredges apparently
show some tolerance of this noise (cited in Richardson et al, 1995). The best documented case of
long-term change by baleen whales is from Baja California where Gray whales breeding in lagoons
subjected to industrial activities, including dredging were virtually absent during years with shipping
which led to the suggestion that the constant dredging may have been the main source of disturbance
{cited in Richardson et al. 1995). More recently, Diederichs et al. {2010} through the use of acoustic
monitoring with click detectors, showed that harbor porpoises in the North Sea temporarily avoided an
area where sand extraction took place off the Island of Sylt in Germany. The authors found that when
the dredging vessel was closer than 600m to the monitoring location, it took three times longer before
a porpoise was again detected compared with times without sand extraction.-However,: all of these
studies only considered dredging and not the dumping of dredged material.
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Thus dredging seems to have less effect on marine mammals than moving sound sources although
avoidance behaviour of whales exposed to high levels of activity have been documenied. Reactions,
when measured have only occurred when received sound levels are well above ambient levels.
Although there are fewer studies on pinnipeds or odontocetes these animals do tolerate considerable
noise from such sources (Richardson et al. 1995).

Despite these references to the potential effects of dredging on marine mammals the international
research contains little consideration of the impact of the actual dumping of dredge material as
opposed to removal of material from the site to be dredged. This is either an oversight, or more likely
reflects the extremely low impact of the dumping of dredged material on marine mammals, compared
lo the effects of dredging, which are considered low down the spectrum of impacts of coastal activilies
on marine mammals. OSPAR (2008) suggested that the dumping of dredge materials is largely
irrelevant with respect to environmental impact and the issue is confined to disturbance due to
underwater noise emission during the dumping process and during the transport (ship noise).

BPublin Bay generally {the site of the proposed dumping) is a foraging area for harbour porpoise
throughout the year and perhaps also bottlenose dolphins and minke whales seasonally. Common
and grey seals are known te occasionally occur in small numbers in Dublin Bay and may forage at
Burford Bank. However harbour porpoises are highly mobile and have been shown to travel up to
23km per day in the North Sea (Sveegaard et al. 2011). Bottlenose dolphins recorded in Dublin Bay
are also highly mobile (O'Brien et al. 2009) and thus any local impacts if they occur should be
considered in the overall range of the species.

Dredging
&
The potential for disturbance to marine mammals is great@téwhen elevated levels of underwater
noise are considered. Marine mammals, especiallkﬁcg‘éceans, have well developed acoustic
capabilities and are sensitive to sound at much hi ffequencies than humans (Richardson et al.
1995). They are less sensitive to the lower freq s but there is still great uncertainty over the
effects of sound pressure levels on marine ma and thus the assessment of its impact. Sources
of noise include that generated by the vessePduring dredging and transiting to and from the dump
site, the noise generated by dredging and @\\enerated during dumping.
)

Received levels of dredging noise by midrine mammals can exceed ambient levels to considerable
distances depending on the type of degdger used (Richardson et al. 1995). Hopper dredges produced
breadband sound between 20-10 z and the highest levels occurred during loading. Evans (2000)
suggested dredging activities preduce sounds varying from 172-185 db re 1 yPa at 1 metre over the
broadband range 45 Hz to 7 kHz but there have been no studies examining the reaction of
odontocetes to this activity. Audiograms for bottlencse dolphins show peak sensitivity between 50-60
kHz and no sensitivity below 2 kHz and above around 130 Khz (Richardson et al. 1995). Because of
rapid attenuation of low frequencies in shallow water dredge noise normally is undetectable
underwater at ranges beyond 20-25km (Richardson et al. 1995). The effects of low frequency (4-8
kHz) noise level and duration in causing threshold shifts in bottlenose dolphins were predicted by
Mooney et al. (2008). They found that if the Sound Exposure Level was kept constant significant shifts
were induced by longer duration exposures but not for shorter exposures. They found that short
duration exposures require greater sound energy to induce Temporary Threshold Shift (TTS) but
predicting TTS in odontocetes is complicated however a logarithmic algorithm was suggested for
inducing TTS and also for recovery. The broadband sound generated by hopper dredges (20-1000
Hz) are generally below the frequencies detectibie by dolphins thus disturbance from the noise
generated will not exist or at worse be very minimal. A recent guidance document generated by the
World Organisation of Dredging Associations acknowledges that the management of risks related to
dredging sound is not an easy task, but that it is clear that sound produced from dredging has the
potential to impact on aquatic life and it is assumed that most of these impacts would concern
disruption of communication due to masking or alteration of behaviour patterns. However, cumulative
and long-term exposure leading to TTS has to be considered for marine mammals (Kastelein et al.
2012), but PTS or other auditory injuries are unlikely. Previous studies on sound production by Trailer
Suction Hopper Dredger (TSHDs) in siltymud substrates have found that maximum source levels from
different activities associated with TSHD dredging (including the dredging process, transit to dump
site, placement, pumping and rainbowing} were very similar with dredging itself not producing louder
sounds than those produced by the dredger during transit (De Jong et al. 2010). Therefore marine
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mammals occurring at the site over the durations of the works will be exposed to sound equivalent to
an additional ship in the area. Given that the dump site is adjacent to one of the busiest shipping
lanes in coastal Irish waters (Beck et al. 2013), marine mammals frequenting the site will be well
accustomed to shipping noise.

NPWS (2014) identify increased sound pressure levels above ambient do occur due to dredging
which could be detected up to 10km from shore. These levels are thought o potentially cause
masking or behavioural effects but are not thought to cause injury to a marine mammal. There is no
guidance from international research on the effects of noise generated by dumping of dredge material
on marine mammals, In the current proposal the proposed dump site for the uncontaminated dredge
spoil is already a pre-existing licence dump site. As indicated in the NIS it is not expected that the
dumping of dredge spoil on the proposed site will adversely impact on marine mammals within the
designated area.

As indicated in Section 11.2.4, dredging of contaminated material from Alexandra Basin West will be
excavated from a floating pontoon with an excavator mounted clamshell bucket which has been
adapted for environmental dredging. A silt curtain will be used around the dredger to minimize silt
escaping from the sile. The type of dredger to be used to in the navigation channel will depend on the
project programme, but the dredging operations will generally be undertaken starling at the outer area
of the channel and progressing inwards towards the harbour channel using a trailer suction dredger or
equivalent. The dredged material will be loaded into barges and transported directly to an established
licensed sea disposal site focated at the entrance to Dublin Bay.

Effsctiveness of Mitigation Measures 0@.

Recommended mitigation measures in the EIS to red impact of dredging and dumping on
marine mammals involve the implementation of the N ??014) guidelines which requires a Marine
Mammal Observer (MMO) to ensure the area is &l of marine mammals and before dredging
commences and before dumping is carried outy> These measures should be sufficient given that
dredging, and especially dumping, has not be gifowh to have a significant impact of marine mammals.
Visual monitoring is not effective at night bu d?edglng and dumping is continuous over a six month
period any marine mammals in the hﬁr&@dlate area will be either temporarily displaced or
accommodated to this disturbance,  <° Q~\
6\

Acoustic harassment devices (Angjé‘T‘lave been used at fish farms to deter seals from the nets and
during construction of offshoreCitindfams. This technigue has been suggested as a mitigation
measure during other coastal activities to deter marine mammals in order to prevent any significant
impacts. Whereas this technique may be vindicated for short duration, high impact activities such as
blasting it is not best practice for low impact, long duration activities such as that proposed. AHD
involve putting additional sound energy into the marine environment and this is to avoided if possible.
Marine mammals have been shown to accommodate to AHD if used over extended periods and thus
there effectiveness diminishes with time. The use of these devices would require an additional license
from the DAHG for the use of active devices, designed to deliberately disturb marine mammals and is
not recommended for the current proposal.

As an additional mitigation measure for harbour porpoises it is proposed to establish a static acoustic
monitoring (SAM) programme using CPODS. CPODs are self-contained click detectors which log the
echolocation clicks of dolphins and porpoises. They can be deployed on a mooring for 4-6 months
before recovery and downloading of data. These data can be analysed as detection positive minutes
(DPM) to generate an acoustic index of activity. This technique provides large datasets to enable
changes in activity to be identified at high resolutions. CPODs are spatially constrained having
detection distances of around 250m for harbour porpoise and 800m for bottienose dolphins (O'Brien
et al. 2013). O'Brien et al. (2013) recommended a minimum of four units should be deployed in small
inshore study areas to ensure that statistically robust data can be collected. The number of PODs
required should reflect the parameters or factors to be tested (e.g. fine scale diel or Jarger scales such
as seasonal trends). Using an even number design for replication purposes can allow for parameters
such as inshore and offshore trends to be explored in larger areas. T e more units that can be
deployed in an area, the more an informed evaluation of a site and successfuf monitoring indices will
be generated. Hence we recommend four stations are established for SAM.

L™
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Four stations will be monitored including two at the dumping site on Burford Bank and two within
Dublin Bay. These stations will be monitored pre-construction, during construction and for a minimum
of two years post-construction in line with best international practice.

Noise associated with shipping

Shipping produces low broadband and “tonal” narrowband sounds. The primary sources are propeller
cavitation and singing and propulsion of other machinery (Richardson et al. 1995). For large and
medium vessels tones dominate up to around 50Hz and broadband components may exiend to
100Hz. Source levels for ships up to 85m are around 170-180 dB re 1 pPa (Richardson et al. 1995).
For TSHD there will be additional higher frequency sounds associated with the opening and closing of
the doors during dredge disposal but this will be low intensity and of short duration.

Many odontocetes show considerable tolerance to vessel traffic. Sini et al. (2005) showed bottlenose
dolphins resident in the Moray Firth generally exhibited a positive reaction to medium {16-30m) and
large vessels (>30m) and showed some evidence of habituation. Buckstaff (2004) suggested an
exposure level of 110-120 dB from vessel noise solicited no observable effect on bottlenose dolphins.
A similar exposure level solicited minor changes in orientation behaviour and locomotion changes in
minke whales, a small baleen whale (Palka and Hammond 2001). Fin whales are thought to avoid
ships by slight changes in heading or by increasing the duration and speed of underwater travel but
continued to call in the presence of vessel noise (Richardson et al. 1995). Harbour porpoise are
frequently observed near vessels but tend to change behaviour and move away and this avoidance
may occur up to 1-1.5km from a ship but is stronger with 400m (cited from Richardson et al. 1985).
Seals show considerable tolerance to vessel activity but this does not exclude the possibility that it

has an effect. &

<@

&
Dublin Port and its approaches are some of the busies shﬁping lanes in Irish coastal waters and yet
marine mammals regularly occur in Dublin Bay thro t the year and for harbour porpoise at high

densities. Habituation occurs when there is a gragdabwaning of the responses to a stimulus until it
lacks any significant effect on the animal. Seal Q?@Pde many examples of habituation (Richardson et
al. 1995) and cetaceans, especially coastal %3@§@s, can also become habituated within an area.

o

O
Impact of suspended material and con@g\ﬁ' nts
O

6\0

There is likely to be an impact of dgﬁI\ping dredged material on benthic and demersal fish species but
as this site has been subjected(}ﬁ dumping for many years it is not pristine and it is likely the fish
community has responded to this regular disturbance. The diet of porpoises in Ireland is not well
known but it is thought to be a mixture of pelagic and benthic fish including sandeels, gobies as well
as crustaceans (Rogan 2008) . Disturbance to this site for porpoise if it occurs will only be of very
short duration and have no long term effect. As indicated in Seclion 5.4 of Volume 1 of the EIS
shallow sand banks are highly dynamic systems responding to changes in tide and wind and the
benthic community are adapted to this regime.

Re-suspension of contaminants, especiaily heavy metals into the food chain that were fixed in
sediments, may have a long-term detrimental impact on higher predators. As indicated in Section
11.2.4 of Volume 1 of the EIS the dredge material to be dumped at Burford Bank is considered not
heavily contaminated and suitable for dumping in the marine environment.

Statement of Competency of the Marine Mammal Ecologists

Dr Simon Berrow is one of the most experienced marine mammal biologists in Ireland having worked
extensively on whales, dolphins and porpoises as well as seals, seabirds, basking sharks and marine
turtles. He has carried out primary research from Ireland to the Antarctic and to the Cape Verde
Islands including surveying inshore and offshore waters of the Atlantic Ocean. He worked and lived
on South Georgia for 2.5 ysars with the British Antarctic Survey where he carried out primary
research and monitoring on albatrosses, penguins and fur seals. Simon is currently a full-time
Lecturer at the Galway-Mayo Institute of Technology contributing io the Applied Freshwater and
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Marine Biology Honours Degree. He is involved in delivering modules in the Biology and Culture of
Aguatic Organisms, Biology of Aquatic Organisms and Environmental Legislation, He also contributes
to the Ecology of Top Predators and Stakeholder Engagement modules on the EMBC+ Masters
course. He is currently supervising three PhD students at GMIT, on topics such as social behaviour of
botllenose dolphins, ecosystem approach to fisheries management and ecosystem services. As well
as supervision of undergraduates and post-graduates and research projects he is an active member
of the Marine and Freshwater Research Centre

He has founded and is still a key figure in two Irish NGOs: Irish Whale and Doiphin Group
(www.iwdg.ie) and the Shannon Dolphin and Wildlife Foundation (www.shannondolphins.ie) which are
both involved in research and conservation of cetaceans. This work has led to involvement in a range
of management groups and positions. He is a former full council member of the Heritage Council and
on the board of the European Cetacean Society. Simon has an extensive publication record with 80
papers in peer-reviewed journals, 20 book chapters or conference proceedings and 50 short
communications. Most publications are on marine mammals but also on seabird ecology and foraging
behaviour and on fur basking sharks, fur seals and turtles.

Dr Joanne O'Brien is Conservation Officer with the Irish Whale and Dolphin Group {IWDG) and is
currently lecturing at the Galway-Mayo Institute of Technology (GMIT) on the Marine and Freshwater
undergraduate course and is supervising four postgraduate students focusing on the acoustic and
behavioural repertoire of Arctic charr and Atlantic salmon, seal haul-out behaviour in Galway Bay and
the foraging ecology of bottlenose dolphins in the Shannon Estuary. She also delivers a module
entitled “Acoustic Monitoring as a Marine Conservation tool” on the International Master of Science
programme in Marine Biodiversity and Conservation (EMBC+). Joanne completed her BSc in Marine
Science at NUI Galway in 2003 and worked for 18 months withdthe Shannon Dolphin and Wildlife
Foundation. Here she carried out tour boat monitoring, pho[@ddentiﬁcation of bottlenose dolphins,
static acoustic monitoring using hydrophones and was MMQ‘©n numerous occasions during dredge
operations in the Shannon Estuary. She completed hef RiD on small cetaceans in Galway Bay and
Clew Bay at GMIT in 2009, primarily focusing on vﬁgﬁ‘and acoustic monitoring techniques. Since
2004, she has carried out numerous offshore Sinshore cetacean distribution and abundance
surveys on-board the state research vesselg® R.V Celtic Explorer and Celtic Voyager and
additionally on foreign research vessels su é?\ QG in Irish waters. She also has experience with other
marine mammals in Irish waters and integfationally, having spent 4 weeks researching fur seals in
South Georgia in 2008. Joanne has al&@ srried out dedicated cetacean abundance surveys as part
of NPWS contracts between 2007 ara\cbo 014, and has completed training courses in the use of
DISTANCE and MARK abundance:géneration software. She was work-package leader on the
PReCAST project (Policy and Re mendations from Cetacean Acoustics, Surveying and Tracking)
which was a partnership betweer the IWDG and the GMIT worth in excess of €500,000. Here she
was responsible for developing Static and Passive acoustic monitoring techniques and assessing how
such datasets could be used for meeting Irelands’ monitoring requirements under the EU Habitats
Directive. She has participated in six “Cetacean on the Frontier" cruises onboard the state research
vessel, R.V. Celtic Explorer from 2009 -~ 2014, where she acted as Chief Scientist in 2012 and 2014.
She was Principal Investigator on an EPA funded project assessing Ocean Noise in Irish waters
2011-2013 and as a result takes part in EU workshops to guide the MSFD process. She is a council
member of the European Cetacean Society and has published in national and internal journals.

Adequacy of the EIS and NIS with respect to Marine Mammals

The marine mammal response to the RFI was prepared by Dr Simon Berrow and Dr Joanne O'Brien,
from the Marine and Freshwater Research Centre at the Galway-Mayo Institute of Technology.

Dr Berrow and Dr O'Brien based their findings on international research, information currently
available in Ireland, their own extensive experience in the field of marine mammal ecology and also
from the scientific data already provided on marine mammals in Chapter 5 of Volume 1 of the EIS &
the Marine Mammals !mpact Assessment Report prepared by the Coastal and Marine Research
Centre of University College, Cork to support the NIS (reproduced in Appendix C of this Report).
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Dr Berrow and Dr O'Brien have reviewed the adequacy of the EIS and NIS with respect to marine
mammals and agree with the findings contained therein. The response to the RFI provides further
information which supplements and further supports the EIS and NIS.

Correction to Appendix B of the NIS

Since the submission of the planning application, it has come to the attention of the Applicant that an
incorrect version of the Marine Mammals Impact Assessment Report (MMIAR - appended to the
Natura Impact Statement [NIS] as Appendix B) was inadvertently submitted with the application. An
original MMIAR was prepared by the Coastal and Marine Research Centre of University College, Cork
and is now attached. The version that had been originally appended io the NIS differs from the
attached original as a consequence of a lapse in editing protocols on the part of RPS when compiling
the final documentation for submission to the Board.

Accordingly we wish to substitute the enclosed Marine Mammals Impact Assessment report
(Appendix C of this document) for the version of that report submitted with the application. This is the
original version of the MMIAR prepared by UCC.

It is important to note that the NIS submitted with the application was based on and only references
the attached MMIAR rather than the version that was inadvertently submitted. In particular, it should
be noted that there are no changes whatsoever to the content of the NIS itself and no additional
information is contained in the Marine Mammals Impact Assessment report now enclosed.

Please note that subject to the Board's direction, the application #ebsite will need to be amended so
as to substitute the original version of the report for the subseq&nt {incorrect) version of that report.
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D. BENTHIC COMMUNITIES

6. Benthos recovery times

6.1 The EIS and NIS anticipate that, because dredging and dredge disposal operations will be
limited to 6 month periods in each of the 6 consecutive years, the benthic communities will
have time to recover prior to each period of dredging and dredge disposal. However research
to date (Hill et al, 2011 for defra.uk) has shown that impacts and recovery at dredge sites are
highly variable, depending on a range of environmental and biological factors and that it is
difficult to accurately predict impact and recovery rates. This study concluded that it could
take up to 12 months for signs of recovery to occur under high tidal energy conditions and
several years under low to moderate energy conditions.

6.2 Further detailed information is required to enable the Board to assess the potential adverse
impacts of the dredging and dredge disposal operations on the various benthic communities,
their anticipated recovery times and the effects of a prolonged recovery time might have on
walerfowl populations and marine mammals who forage for food in the area.

Response 6.1 and 6.2

Benthos - Dredge Area

This matter has been dealt with in Section 5.4 of Volume 1 of k& EIS. As indicated in the EIS the
proposed 6-year dredging campaign will be undertaken in theoy\ nter period (Oclober to March), and
the dredge area will be divided into 6 different sections, with\one section being dredged to -10m CD
annually. This significantly reduces the footprint of the gistyrbance occurring annually and would allow
for more rapid recolonisation from lateral migratio::nQ @Jna to the dredged areas from non-dredged
sites. In addition, to {imiting the dredging to t *gﬂ?\lter months, it facilitates recovery from larval
settlement in the area during the springlsumm%&{@p?oductive bloom.
Seol

As indicated in the EIS, the sediment Rge‘s it in the shipping channel consists primarily of muds and
sands. Muds dominate the berths and lﬂﬁer sites and sands and muddy sands dominate the outer
sections of the dredge area (Table 5. 8 and Fig. 5.4.3, EIS Vol. 1). Hill et al. (2011} in their report for
DEFRA look at the impacts of dre@@gag at aggregate extraction sites. These sites generally tend to
be coarser in nature, with sandsCand gravels being the primary resource extracted. The findings of
Hill et al. (2011) correspond to the findings in the EIS in relation to the dredging activities in Dublin
Bay. Hill presents a summary of typical conditions for impact and recovery (Key Facts VIl in Hill ef
al., 2011). These include rapid recovery (months to 1 year) at sites which contain some or all of the

following characleristics;
s High tidal energy

o Dublin Bay is a shallow coastal embayment, with sediments”subjected-to.-movement from
hydrodynamic and riverine inputs. This is characterised by the presence of sands across
large parts of the outer sections of Dublin Bay includingrthe: outer parts of the shipping
channel.

* Fine sediments including sands

o The area to be dredged consists of fine sands and muds. ~There is an evident change in
fauna and sediment from muds along the inner parts of the dredge area (by the mouth.of
the River Liffey) and sands dominant along the outer stretches of the survey area.
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. Disturbed community type

o Dublin Bay is a shallow, coastal embayment, with a large river flowing into it on its western
border. The area is subjected to episodic increases in water flow from the River Liffey,
resulting in increased sediment movement along the channel. In addition, the shallow
nature of the Bay allows for large amounis of sediment movement in times of strong wind
and wave activity.

o The shipping channel is subjected to regular maintenance dredging. These episodic
disturbance events result in the presence of community types which are more adapted to
such events, and as such, will recover more rapidly after dredging.

. R-selected species dominant

o Opporiunistic fauna dominate the inner sites. These fauna will rapidly recolonise similar
benthos, and are adapted for such rapid recolonisation {e.g. short life span, rapid growth
rate, small body size, early and frequent reproduction).

o Rapidly reproducing species are also present along the cuter sections of the dredge area
(e.g. Capitella capitata and Chaetozone christiei along the inner sites and Magelona spp.
and Abra spp. from the outer sites). Although it is expected that recovery in the sandier
sites will be marginally slower than the inner sites, recovery is expected to commence
immediately on cessation of dredging, with recolonisation taking place from larval
settlement and lateral migration of mobile species fromf’djacent un-dredged areas.

. Sediment remaining unchanged 0&\\‘ @

S
o Itis expected that the sediment whi@ﬁ\?@?\nains in-situ following dredging will be similar in
nature to the sediment which has@%@ removed (pers comm, RPS).

e  Small dredge area S

>

o Dredging at the site wﬂlﬁ limited to a relatively small area each year. This reduces the

footprint of the impac@,@‘ea and allows for more rapid recovery to pre-dredge levels from
lateral migration and larval settlement from established areas in close proximity to the
dredge area.

Maintenance dredging was undertaken along large parts of the shipping channel in 2012 (see Fig.
5.419 in the EIS), results from the present survey indicate that there were no differences in
community structure between areas which were subject to maintenance dredging and those which
weren't, pointing to the ability of the site to rapidly recover following dredge events. In addition, there
is a long history of dredging of the shipping channel in Dublin Bay. Surveys of the benthos in Dublin
Bay referred to in the EIS indicate that there is no long term impact associated with this dredging
activity. Surveys undertaken throughout Dublin Bay highlight the stable nature of the benthos in the
bay (Kennedy, 2008; Dublin City Council, 2012 & Walker & Rees, 1980).

Benthos - Disposal Area

The proposed development requires the deposition of approximately 1 million m3 per year for 6 years
of sands and muds at the licensed dumpsite at the Burford Bank. This equates to an average of
177,000 m3 of sediment deposited monthly over a six month period each year. The disposal will be
undertaken between October and March each year, which will allow a six month non-dredge window
(April to September) prior to the next annual dredging, during which partial recovery of the benthos
will occur. As indicated in Section 5.4.3 and 5.4.4 of the EIS there are several features of the Burford
Bank durnpsite which will facilitate rapid recovery of the benthos. These include the hydrodynamics at
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the site, history of the site for sediment disposal and the nature of the dredge spoil to be disposed.
Recovery can also be facilitated by appropriate management of the operation. These are discussed
in the EIS and below.

The Burford Bank disposal site is dispersive in nature with a peak tidal flow of 1.59 knots and this is
reflected in the sediment identified at the site. As stated in section 5.4.4 of the EIS, the dominant
sediment present consists of fine to medium sands with pockets of coarser material (Infomar, 2010).
Benthic communities in high dispersal areas contain infauna which are subjected to natural stresses
from both wind and wave activity in the area. Surveys at a highly dispersive site in the UK (e.g. Rame
Head) recorded ‘minimal’ impacts and no station within the dredge spoil disposal area exhibited
‘impoverished biological community at any time' (Bolam et al, 2011). This is also reported from other
dispersive coastal sites (Bolam & Rees, 2003; Simonini et al., 2005; Smith & Rule, 2001).

The dumpsite has been subjected to regular disposal activities since it was initially designated as a
disposal area in 1996, with nearly 9 % million tonnes of spoil licensed to be deposited at the site from
1996 to 2012 (EIS Vol. 1, Section 5.4.3 & Table 5.4.6). Work undertaken by Kennedy (2008) in
November 2007 assessed the levels of recovery at the site from previous disposal events. In the six
years prior to the survey, the site had been licensed to receive >4 million tonnes of dredge spoil.
Results from this survey reported a classification of High for the benthos with reference to the Water
Framework Directive and his conclusions indicated that the site had recovered well from previous
disposal events. In addition, an Aquafact survey in 2011 (Dublin City Council 2012) in the immediate
vicinity of the disposal site, identified faunal communities which were similar to those identified in 1971
and 1972 by Walker & Rees (1980) indicating the stable nature of the benthos over time in the vicinity
of the Burford Bank dumpsite and within Dublin Bay in general.
&5

The sediment to be deposited at the site consists of sands and*muds from the shipping channel (EIS
Vol. 1, Table 5.4.3 and Fig. 5.4.3 of the EIS). Previou@é‘aﬁdies have shown that similar sediment
types occur in and adjacent to the dumpsite (Kenrlggéag@ZOOS); Dublin City Council, 2012). Peer-
reviewed studies at several dumpsites internation ve indicated that recovery of the benthos is
more rapid at sites where the grainsize composi % the deposited material is similar to that at the
disposal site (Wilber et al., 2008). In the casg> e current proposal, the sediments to be disposed
of consist of medium and fine sands from {kie guiter portions of the dredge channel. This will facilitate
recovery during the years in which this @5 e%l is deposited. The disposal of the muddier sediments
from the inner portions of the dredge cgémel, towards the latter end of the 8§ year campaign may
result in a slower rate of recovery for {lﬁt year at the dumpsite. However, the higher organic content
of this material is likely to facilitat%oﬁe rapid growth of opportunistic species (e.g. small polychaete
worms) in the first few months folldwing deposition. These will provide a food source for juvenile fish
feeding at the site {see Bolam and Rees, 2003).

Management of the disposal operations in terms of sediment deposition depth and the timing of the
deposition can influence the rate of recovery at the site. Depth of sediment deposition is an important
factor determining in the recovery of benthic communities. Infaunal species have varying abilities to
vertically migrate through layers of deposited sediment (Maurer et al., 1981a & b & Maurer et al.,
1982). Essink (1999) indicated that the majority of benthos can migrate vertically through 20-30cm of
deposited sediment. This is reflected in several studies highlighting that thin layer deposition
following disposal of sediment allows for a more rapid recovery through vertical migration (Wilber et
al, 2007; Maurer et al, 1886; Smith & Rule, 2001). It is important to note, however, that many benthic
species are less adapted to migrating through mud (see Essink, 1999)...For the current proposal, It
has been recommended that dredge spoil is spread evenly throughout the disposal site:to facilitate
vertical migration of the resident benthos thereby facilitating more rapijd. recovery at the site (EIS Vol.
1 Section 5.4.7, Page 5-108)

Dumping in the Autumn/MWinter period is more beneficial in aiding recovery (Bolam & Rees, 2003;
Essink, 1999). This allows for the setflement of new recruits to the-infauna from planktonic larvae
during the Spring/Summer reproductive period.

Full recovery at the Burford Bank disposal site is not expected to occur until cessation of all dredging
activities at the site (EIS Volume 1, Section 5.4.8; Dumping). However, as demonstrated above, the
likelihood is that with correct management, partial recovery can take place between each six month
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disposal period. This concurs with a large body of work at disposal sites in the UK and elsewhere,
where substantial recovery occurs quickly (often <12 months) following cessation of dredging (for a
review, see Bolam & Rees, 2003). As such, it is expected that the benthos within the licensed
disposal area will undergo an annual cycle of impact and partial recovery over the 6-year campaign
but full recovery will not occur until after cessation of all disposal activities at the site.

It is important to note in relation to dredge spoil deposition that 'dredged material disposal in the
coastal environment does not result in large areas of seabed devoid of life. In many instances, one or
more altributes within the disposal site appeared fo indicate a ‘healthier’ situation relative to the
reference site’. (Bolam et af, 2006)

Indirect Impacts on Waterfowl and Marine Mammals

Ecological Function

Recovery of the benthic community at dredging and dredge spoil disposal sites has and continues to
be assessed using a combination of univariate metrics (e.g. species richness, diversity indices,
dominance indices, densities etc.} and multivariate metrics (e.g. Primer and MDS). Changes in these
paramelers are used to decide the degree to which sites have been impacted and the degree to
which they can be said to have recovered. This is usually measured by comparison to pre-dredge or
pre-disposal communities at the site or at reference sites depending on the question being answered
and the history of the site. Although the changes in species diversity, numerical density and bicmass
are all important measures of the state and structure of a benthic community, the ecological
functioning of the benthic community may be more important when one is attempting to assess the
implications of man-made disturbance of the benthos for higI% levels on the food chain e.g. fish,
birds and marine mammals. In this context, the importancg-of benthos as a source of energy for
epibenthic predators (e.g. fish and mobile crustaceans&sugﬁ as shrimp and crab) is likely to be more
important than community structure measures along” However, far fewer studies on the impact of
dredging and dredge spoil disposal in the peer-re\‘ \& scientific literature have looked at their effect
on ecological functioning {(Bolam et al., 2011). Zﬁl@& that have (Bolam et al., 2011; Bolam, 2012) to
date have covered insufficient numbers of dr@é\ ¢ and dredge spoil disposal sites to provide definitive
answers across a wide range of dredging mping site types. What this work does suggest is that
secondary production is more likely too' \C significant reductions at disposal sites receiving larger
amounts of dredge spoil more frequen‘ﬂ swhen compared to reference sites (Bolam 2012). However,
at the cessation of dredge spoil dispg these sites would be expected to recovery normally.

&

N
Assessing Fisheries Impacts an@indirect Impacts on Waterfowl and Marine Mammals

Potential nutritional / feeding impacts on marine mammals and waterfowl due to dredging and dredge-
spail dispasal within the study area will largely be mediated through changes in fish density and
biomass. Few studies have attempted to directly assess the impacts of channel dredging or dredge
disposal on fisheries. One study on the impacts of dredge-spoil disposal which took fisheries into
account (Wilber and Clarke, 1998) compared the benthic secondary production in dredge spoil
placement and non-placement sites in Galveston Bay (USA) with the total estimated benthic
consumption requirements of fish and shellfish popuiations in the Bay. The study concluded that spoil
placement had no long-term adverse impact on secondary production and 2 years post placement,
production levels (of the benthos) were higher at placement sites than in non-placement sites. The
study also showed that in all but one year of the 5-year study that benthic production exceeded total
estimated food requirements of fish and shellfish {shrimp and crab) in the Bay, and on the one
occasion where that was not the case it was attributed to natural inter-annual variation which saw a
reduction in overall benthic production levels throughout the Bay i.e. in both placement and non-
placement sites alike.

There are very few published studies that have dealt with the impacts of channel dredging on
fisheries. Although some work has being undertaken in marine aggregate extraction sites in the UK,
that isn’t readily transferable to channel dredge sites because the aggregate extraction sites tend fo
have coarser sedimenls, are located in offshore areas where dredging tends to be carried out over
several years, often at high intensity and over large areas. Nevertheless, in the EIS {Vol 1, Section
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5.4.6, Pages 5-97 to 5-09), the potential for impacts on fisheries resources are discussed and the
main conclusion drawn is that the principal impact will be on small bottom-dwelling species such as
gobies, juvenile flat fish and crustaceans (shrimp and crab) and that the impact will be confined to a
limited area each year. Furthermore, in the context of the wider Dublin Bay, where all of the same
species are very common, it is concluded that the impact will be minor. This impact will also be
temporary because fish are likely to begin foraging within the dredged area as soon as dredging has
finished. In support of this hypothesis is the fact that most of the species recorded in beam trawl
collections in non-dredged areas in the May 2013 survey for the EIS were also taken in the shipping
channel (Figure 5.4.17, page 5-82 and Table 5.4.10, page 5-86, EIS Vol 1) even though the channel
had be dredged the previous autumn (Figure 5.4.18, page 5-93, EIS Vol 1). This is also supported by
an unpublished study in Cork Harbour that examined the impact of channel dredging on benthos and
fisheries for the Port of Cork (ASU, 2013). This work found that all the same fish and mobile
invertebrate species (crabs and shrimps) which were present in beam trawls collected in the shipping
channel within 7-9 months after cessation of dredging had been recorded in pre-dredge surveys in the
same areas despite an observed reduction in benthic biomass in the same period. This supports the
observation that functional recovery (i.e. in terms recovering secondary production) may proceed
faster than community structure (i.e. in terms of species diversity, density and biomass) and
furthermore that this may be to the benefit fish that can take advantage of the species present (Millner
et al, 1977 quoted in Desprez, 2000). In this regard, it is worth noting that many of the commoner
benthic fish species present in Dublin Bay e.g. gobies, juvenile fiat fish, juvenile cod family etc., can
eat a wide variety of benthic invertebrates and can therefore shift their diet preferences depending on
the availability of particular prey items following community disturbance due to dredging. It is
important to note, as well, that pelagic species such as sprat, herring, pipefish and sandsmelt, which
are either exclusively or substantially more dependent on food within the water column will be
unaffected by dredging (or dredge spoil disposal), apart from localised and temporary displacement
due to dredging plumes. Intuitively, one would expect that whil\e)gbenthic production in the form of
invertebrate growth and biomass is supressed in the short-terén due to dredging, that fish density
within the dredge channels will be reduced. However it is q:legf‘lhat they are unlikely to be absent and
more than likely will be present in substantial numbers ih months of cessation of annual dredging
{ASU, 2013). This means that they will be avail% be preyed on by both birds and marine
mammals, although surveys would suggest tha »bird species within Dublin Bay will either be
entirely absent from dredge channel during th er — March dredging period (common tern) or
present in reduced numbers with a much gr resence in the wider bay (black guillemot) (see EIS
Volume 1, 5.1.4, P5-14 to 5-16). Somex Seating birds such as Cormorants are present in the
shipping channel in winter. However, ® fidrants have been observed foraging close to an active
dredger in Wicklow Harbour, suggestingdhat their prey species may be brought to the surface by the
works. O
&
00

A similar trend is anticipated to occur at the dredge spoil disposal site, i.e. the potential for reduced
fish density and production following a predicted decline in benthic invertebrate biomass within the
dumpsite. However, after dumping ceases each year at the end of March, the site will be used by
benthic and demersal species, although possibly at reduced densities...Indeed it is likely that fish will
continue to be present at the dumpsite throughout the disposal period even if, their distribution will be
patchy depending on dredging activity. Again, pelagic species are nat expected to be impacted to the
same degree as bottom-associated species, as they are either exclusibely.or substantially dependent
on the water coiumn and not the benthos for prey items including plankton and other fish.

The dump disposal site is used by a typical range of foraging seabirds as indicated in the Natura
Impact Statement (section 3.4). Common Guillemot was the predominant species_recorded in the
dredge disposal site in January 2014. These species mainly feed on shoaling.pelagic fish which will
move away from the dredge disposal site temporarily during the operations. "It is important.to point out
however, that (i) the site will still contain bottom or near-bottom dwelling fish species but also that the
areas surrounding the site will contain a mix of all the same species, so that at worst foraging will
either be reduced within the dumpsite or temporarily displaced to adjoining areas.

The same can be said for harbour porpoises that may forage in the area. [f porpoise forage for
bottom dwelling fish in the dumpsite, then that source of food may be reduced both temporally and
spatially within the site, reducing the potential food energy available to the animals from the site. This
may mean that any animals that would forage there may do so less often or not at all. The diet of
porpoises in Ireland is not well known but it is thought to be a mixture of pelagic and benthic fish
including sandeels, gobies as well as crustaceans (Rogan 2008). Disturbance to this site for porpoise
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if it ocecurs will only be of very short duration and have no long term effect. In assessing the possible
impacts of potentially reduced fish densities at the dumpsite during the 6-year dredging programme, it
is important to take account of the size of the dump site in relation to the size of the Rockabill to
Dalkey Island SAC.

The dumpsite constitules less than 0.5% of the area of the whole SAC, and for this reason, changes
in benthic fish densities at the dumpsite during the proposed dredging campaign are expected to have
no adverse impact on the harbour porpoise population in the SAC because they are likely to forage
over a much wider area than the dumpsite (see also EIS Volume 1, Section 5.2.1 page 5-31). This is
supported by the fact that harbour porpoise is known to be a wide ranging species with a large home
range (Read and Westgate, 1997). Sveengnard et al., 2011 also noted thal immature animals had
much larger home ranges that adults.
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E. UNDERWATER DIVERS

7. Noise and Turbidity

741 The Irish Underwater Council has raised concerns that the EIS does not contain any
information in relation to diver safety with regards to works that could cause disturbance for
divers by way of noise disturbance and reduced visibility. Please comment on this matter.

Response

In accordance with established practice and guidance the approach adopted in preparing the EIS is to
firstly provide a description of the aspects of the environment which have the potential to be
significantly affected by the proposed ABR Project. A description of the environmental impact
appraisals undertaken is next presented which establishes the likely or probable significant effects of
the proposed development on the environment. This is followed by a description of the measures
envisaged to prevent, reduce and where possible offset any significant adverse effects on the
environment. The impact of residual effects is then assessed. This step-wise nature of the EIS allows
for a transparent ‘paper trail' enabling the competent authority, in this case ABP, to conduct the
required Environmental Impact Assessment {EIA). This approach is consistent with the provisions of
the Codified EIA Directive, Irish national law in relation to EIA and EPA guidelines,

Consultations formed a key role in formulating the scope of the EIS. Building on the extensive
consultation carried out the process to develop the Masterplan, further consultation on the ABR
project was carried out in the course of developing the cugent proposal. The exient of the
consultations is presented in Section 2.3 of Volume 1 of the EIV\%‘\’

&
The scope of the EIS is presented in Section 1.5 of Vologﬁieﬁ of the EIS.

AN
The polential impact on diver safety did not f@ﬁsﬁgﬂ of the scope of the EIS for the following
reasons: &>
QY <
N
A
e The issue of diver safet \‘W@ not raised at all throughout the consultation phase
associated with either th \sterplan or the scoping exercise carried out for the ABR
Project; &7
X
&
¢ The issue of diver §a?ety was not raised by any statutory body, including the Health and
Safety Authority, which was a notified consultees;

¢ The Irish Underwater Council was not on the list of consultees that DPC was requested to
contact by the Board;

¢ There are no records of any complaint having ever been received by DPC with respect to
diver safety during any previous annual maintenance dredging campaign.

¢ The areas of the development, including the main approach channel are not areas of
recreational diving activity given that they are busy port operational areas.

The Irish Underwater Council first made contact with DPC via a letter of concern following submission
of the Planning Application in March 2014. A meeting between the Underwater Council and DPC took
place on 14 April 2014 to discuss the concerns raised.
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Potential disturbance due to Underwater Noise

RPS was requested by DPC to determine the environmental impact of piling and dredging works with
respect to the ensonification of the underwater environment (i.e. acoustic noise) within the Alexandra
Basin and the wider Dublin Bay.

The resuils of the study are presented in Appendix A of this Report.

The study, based on both site measurements and computational modelling, shows that underwater
noise levels at recognised recreational diving sites will not be impacted by piling noise from the
Alexandra Basin. This has been confirmed with measurements taken at Locations S1 and S2 as
shown in Figure 2.1 of Appendix A. These are the two nearest dive sites to the Alexandra Basin. In
both cases the underwater noise level was determined by the presence of vessels in the area. Noise
modelling for pile driving indicates that the Transmission Loss between the Alexandra Basin and
these sites is such that no noise from pile driving will arise.

Noise from piling in the Alexandra Basin area of Dublin Port has an impact on an area confined to the
Basin in which piling takes place, and a short distance upstream and downstream of that point. No
piling noise is detectable at the North Bull Lighthouse or the outer Dublin Bay area.

Dredging of the navigation channel and dumping of the dredging spoil at the Spoil Ground will cause

short term localised increases in underwater noise levels. These changes will have no environmental

impact at the recognised recreational dive sites in Dublin Bay. K

{\\é

Potential disturbance due to reduced visibility & ,é%o
O

$\

AN
This matter is addressed in Section 9.9 of VolumgQ? gf the EIS. The dredged material from the ABR
Project comprises two different types of materiah \éﬁ} material confined to the inner harbour channel
area and relatively fine sand which is foundh outer approach channel. The dispersion of these
two types of material has been modelle\d%e%arately as their dispersion characteristics are quite

different. OIS
% oQ\\
\Q

QO
During disposal under normal tidal ditions the sand material settles quickly onto the bed of the sea
within the disposal area and dogp‘\not produce a significant plume beyond the area of the licensed
dumpsite (concentrations of 0.002 mg/l or less). With the exception of the disposal site itself (where
diving operations are not permitted during disposal operations) the increase in suspended solids
values is so low that it will not affect diving operations in Dublin Bay.

The disposal of the silt material is quite different from that of the sand in that the silt stays in
suspension and is dispersed away into the main body of the Irish Sea. The waters around the
licensed disposat site are well mixed and material which stays in suspension will be relatively quickly
dispersed thoughout the depth of the water column. Again the increase in suspended solids values,
outside the footprint of the disposal site, is so low that it will not affect diving operations in Dublin Bay.

The proposed capital dredging campaigns are restricted to the winter months (October to March)
outside the normal recreational season for sailing, bathing and diving. A notice to mariners is provided
to increase awareness of the dredging campaign and to provide details of the dredging programme.
This information will be extended to the Irish Underwater Council.
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F. COASTAL PROCESSES
8. General

8.1 Compare previously completed Coastal Processes Studies in the Dublin Bay and Liffey
Estuary (including the Tolka and Ringsend Areas) either published as technical papers or
performed in support of other marine and estuarine projects with the current ABR study for
hydrodynamic (2D and 3D modelling including thermal, water quality and salinity studies),
tidal surge, wave climate and sediment transport (dredging and morphology) analysis.

Response

RPS reviewed the following three relevant studies relating to coastal processes within Dublin Bay
during the preparation of the EIS:

1. A Three-Dimensional Hydro-Environmental Model of Dublin Bay. Bedri et al. (2011).
2. Ringsend Waste Water Treatment Plant, Long Sea Qutfall, Dublin Bay. DHI {2010).

3. Dublin Waste to Energy. DHI (2006).

Bedri's et al Study, 2011. &
"

N
A 3D hydro-environmental study of Dublin Bay condtko;qg%%y Bedri et al. (2011) investigated the
impact of emissions from a sewage treatment plan dhe water quality of Dublin Bay. The study
utilised TELEMAC modelling software to simulat & hydrodynamic conditions within Dublin Bay,
before using the hydrodynamic results to model@ tansport and fate of Escherichia coli (E. Cofi) in
the bay and generate distribution and concer&t}g\é\i@ maps of E.coli throughout the bay.

RS
The modeliing approach used by Bedgb*&é%%. is similar to that used by RPS in that hydrodynamic
conditions were first simulated using EHWO dimensional flexible mesh model which was constructed,
calibrated and run in order to proVide basic hydrodynamic variables including water surface
elevations, current directions and w&locities. Analogous to the MIKE package software used by RPS,
the TELEMAC software solvesCthe full set of the Navier-Stokes equations for free surface fiow
environments, including coastal waters, seas and estuaries.

As can be seen fram Figure F1 and Figure F2 which show the extent and structure of the models
produced by RPS and Bedri's et al., the general extent of both models are similar, however, the RPS
model has a higher resolution with over 50% more mesh nodes.
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Other comparisons between the two models are presented in Table F1.

Table F1: Comparison of RPS' and Bedri's et al., model.

Maodel Resolution Model Extent
Largest North-
Mesh No. of mesh Smallest | Layersin | East-West West
elements node size mash size | 3D model | direction direction
Bedri's et al. 2D model 43,742 23,503 750 m 12.5m 5 29.5 km 38.5km
RPS 2D model 66,624 34,753 | 500m 15m 5 22.5 km 20km

Regarding inflow boundaries, Bedri et al., accounted for the discharge from the river Liffey and the
ESB outfall at Poolbeg only and did not account for either the river Dodder or the Tolka estuary. For
the river Liffey, Bedri et al assumed a constant discharge of 12.4 m® s™, whereas RPS assumed a
discharge value of 15.6 m® s for the Liffey river, 2.3 m®s™ for the Dodder and 1.4 m?s™ for the Tolka
estuary.

The model used by Bedri et al., was calibrated against measurements recorded at eight different
stations tocated throughout Dublin Bay. The report produced by Bedri ef af presents the calibration
data for two of these stations; station H2 and H5. As can be seen in Figure 2.3, station H2 is situated
in close proximity to the designated dump which is just north of Burford bank, whilst H5 is situated in
close proximity to the head of Howth.

245
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Figure F3: H1 - H8 denote points of hydrographic measurement stations taken for Bedri's et al.
study

Unfortunately only a hard copy of the data collected by Bedri et al. was available for this study.
However, it is possible to visually compare the measured and recorded current directions and
velocities at stations H2 and HS presented by Bedri et al., with the results simuiated by RPS.
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As can be seen in Figure F4 and Figure F5, the measured data at the two stations compare very well
with the conditions simulated by the RPS model. It should be noted that only the results from RPS' 2D
hydrodynamic model were compared with the findings of Bedri et al. This is because the 3D model

produced by RPS only extends as far as Drumleck Point, past which the water column becomes well
mixed and fully represented by a 2D model.
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DHI's Study, 2010 &95’ &
~<'\\

DHI were subcontracted in 2010 by é@ﬁl (Ireland) Ltd to conduct a study on behalf of Dublin City
Council to assess and quantify thQOefﬂuent dispersion and plume trajectories resulting from a
prapased expansion of the Rlngs%gé\Nastewater Treatment Works (WwTW).

;

For this study, DH! developed an existing model of Dublin Port which was established for the Dublin
Waste to Energy study in 2006. Like the 3D model used by RPS, the model employed by DHI was
based on a MIKE 3 flexible mesh structure and consisted of five layers. The 3D model utilised by DHI
for this study comprised of 3,100 mesh elements as opposed to RPS' 3D model which was comprised
of 7,662 mesh elements. Analogous to the method used by RPS, DHI took the boundaries for their 3D

model from an extended 2D model. As can be seen from Figure F6, the extent of DHI's 2D model is
similar to the model developed by RPS.

43

EPA Export 12-09-2018:03:42:12



ABR Project Response to RF

S 000

SRt 4000 1

5020009

Figure F6: Comparision of RPS’s 2D model (left) and DHI's %dfﬁ'iodel (Right)
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S

S
As part of the model development for the Ringsen W EIS, two current curreni measurement
campaigns in Dublin Bay were undertaken by lheQ\;G&‘ln 2010 with the purpose of providing dala for

calibration and verification of a numerical modely %
N
fo®
5 N
s The first of these campaigns mesed of vessel-based mapping of the spatial current

distribution in Dublin Bay and a‘ﬁg@the deployment of two bottom-mounted Acoustic Doppler
Current Profilers {(ADCPs). &é\

(\
O
* The second of these canﬁ’)aigns comprised of mapping the spatial current distribution as well
as float trackings.

The hydrographic data collected in the first of these campaigns were used fo develop and calibrate
the hydrodynamic model used by RPS in the EIS. As can be seen by comparing Figure 2.7 and

Figure F8, which presents the velocity and direction of the flow at station 2 simulated by the RPS'
model and those measured by the ADCPs deployed by DHI respectfully shows that the current
velocities and directions are very well represented by the RPS model. It should be noted that the date
of the time-series presented in these figures are not in sync as the data from the DHI study was only
available in & hardcopy, however both figures show similar tidal conditions during an average neap to
spring transition.

The calibration process is outlined in Appendix 9, Volume 2 of EIS.|
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DHi's Study, 2006 N
&

Y
In 2006 as part of the Dublin Wskte to Energy project EIS, DHI undertook a 3D model thermal plume
study. In summary, DHI applied MIKE 3 to the Liffey tidal estuary and Dublin Port to simulate the
thermal plume and dispersion of biocides. These simulations were then assessed by DHI before
being input to the EIS of the Dublin Waste to Energy Project.

Like the model employed by RPS, the 3D model used by DHI to simulate the coastal processes within
Dublin Bay also had five layers and solved the vertical turbulence across these layers using a
standard k-epsilon model (k — £) with a buoyancy extension, whilst the horizontal turbulence was
solved using a Smagorinsky formulation.

A comparison of Figure F9 with Figure F1 shows that the overall extent of the 3D model used by RPS
in the coastal processes study of Dublin Port is much greater than the extent of the 3D model used by
DHI. DHI's mode! comprised of 3,560 mesh elements compared with 7,662 mesh elements in the
RPS' 3D model of Dublin. Similar to the method adopted by RPS, DHI took the boundaries for their
3D model from an extended 2D model
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8.2 There is litte information provided in the coastal modelling studies in relation to the modet
capabilities and limitations and their justification for use in respect to the ABR project and
further clarity is required with respect to boundary conditions, bed roughness, turbulence
model and specific boundary inputs for tides and freshwater flows for the calibration runs.

Response

There are a range of well established computational modelling systems that were considered by RPS
for the simulation of the coastal process for the ABR project, including:

o the French Telemac system;

s the Duich Delft system;

+ the Danish MIKE system; and

¢ several models developed by the US Army Corps.

All the well established modelling systems include 2 and 3 flow models as well as wave
transformation and sediment Iransport models.

In RPS's view the MIKE modelling system is the most suitable for the ABR project as it includes both
rectangular and flexible mesh models, a greater range of wave models and a full morphological
coupled model mcluding flow, wave and sediment transport mogels with automatic feedback of the
morphological change in bathymetry into the flow and w. model calculations throughout the
simulation. This morphological modelling capability ;s not \?3 well developed in many of the other
modelling systems. &

o??’ ‘\°

Within the MIKE modelling system, the 2D ﬂex*bd;é@‘ésh models were used for areas where the water
column was well mixed. However in the Lifféy &Estuary where there are stratified flows due to the
impact of sahmly and temperature a 3D9 aﬁr flow model was utilised to simulate the coastal
processes in and around these waters<< *\\o}

S

The wave transformation from offsh s\and in and around Dublin Bay was simulated using a Spectral
WAM type model based on flexibi€” mesh technology. This type of model was considered to be the
most appropriate wave model a&’it contains all the relevant processes except reflected wave to wave
interference. Consideration was given to the use of Boussinesq wave disturbance modelling for the
investigations of the wave climate in the Liffey channel and Tolka estuary. The use of such a wave
model could be justified if the project included significant changes to the boundary of the river or
estuary boundaries. The down side of the use of the Boussinesq wave model is that it does not
include wind wave generation within the model area which is most significant in the determination of
the wave climate within the Liffey and Tolka Estuary. in view of the fact that ABR does not include any
significant changes to the boundaries of the Tolka estuary and the wave climate is greatly influenced
by local wind wave generation, the use of a Boussinesq lype wave model was considered to be
inappropriate for assessing the impact of the ABR project on the wave climate within the Tolka and
Liffey estuaries.

Details of the various models used in the assessment of the coastal processes are given below.

1: MIKE21 FM flexible mesh modelling system

The tidal flow simulations which formed the basis of the study were undertaken using the MIKE21 FM
flexible mesh modelling system. The FM Module is a 2-dimensional, depth averaged hydrodynamic
maodel which simulates the water level variations and flows in response to a variety of forcing functions
in lakes, estuaries and coastal areas. The water levels and flows are resolved on & mesh covering the
area of interest when provided with bathymetry, bed resistance coefficient, wind field, hydrodynamic
boundary condilions, elc.
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The system solves the full time-dependent non-linear equations of continuity and conservation of
momentum using an implicit ADI finite difference scheme of second-order accuracy.

The effects and facilities incorporated within the model include:

Conveclive and ¢ross momentum,

+ Bottom shear stress,

»  Wind shear stress at the surface;

»  Barometric pressure gradients;

s Coriollis forces;

+  Momentum dispersion (e.g. through the Smagorinsky formulation);
s+  Wave-induced currents;

s Sources and sinks {mass and momentum),

s  Evaporation;

»  Flooding and drying. é\\;é&'
\Q
2: Mud Transport {MT) module modelling system & @O\

O \0&
The Mud Transport (MT) module of MIKE 21 @I&iﬁqﬁlodel FM describes erosion, transport and
deposition of mud or sand/mud mixtures under@l%«&tion of currents and waves. The hydrodynamic
basis for the MT Module is calculated using tlag\ rodynamic Module of the MIKE 21 Flow Model FM
madelling system and the MT is impleme @s a couple model with the two running concurrently.
The MT module is applicable for mud fr@di;gﬁé and also sand/mud mixtures.

O

\0

The following processes may be inclagﬁ%d in the simulation.
N
OO

¢ Forcing by waves

» Salt-flocculation

s Detailed description of the settling process

+ Layered description of the bed, and

s Morphological update of the bed
In the MT-module, the settling velocity varies, according to the salinity and the concentration taking
into account flocculation in the water column. Bed erosion can be either non-uniform, i.e. the erosion

of soft and partly consolidated bed, or uniform, i.e. the erosion of a dense and consolidated bed. The
bed is described as layered and is characterised by the density and shear strength.
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3: Transport module modelling system

The hydrodynamic basis for the Transport Module is calculated using the Hydrodynamic Module of
the MIKE 21 Flow Model FM modelling system. The transport module calculates the resulting
transport of material based on these flow conditions coupled with the other appropriate
aforementioned modules. A number of components may be specified with each component defining a
separate transport equation. The time integration of the transport (advection-dispersion) equations is
then performed using an explicit scheme to calculate the resulting sediment transport.

4: MIKE21 FM flexible mesh Spectral Wave modelling system

Modelling the wave transformation from the offshore boundary of the Dublin Bay model to the sites of
interest was undertaken using the MIKE 21 Spectral Wave (SW) model which is a new generation
spectral wind-wave model based on unstructured meshes. The model simulates the growth, decay
and transformation of wind-generated waves and swell in offshore and coastal areas.

MIKE 21 SW accounts for the following physical phenomena:

+ Wave growth by wind action

¢ Non-linear wave-wave interaction .
N<

V\\é

WS
» Dissipation due to bottom friction 45, \0*

» Dissipation due to white-capping

* Dissipation due to depth-induced wave(lfqéklng

» Refraction and shoaling due to de(piﬁ\@anatlons
& \\

€

6\

o Diffraction

o Wave-current interaction ogﬁ
O
s Effect of time-varying depth and fiooding and drying

The discretisation of the governing equation in geographical and spectral is performed using a cell-
centred finite volume method. In the geographical domain, an unstructured mesh technique is used.
The time integration is performed using a fractional step approach where a multi-sequence explicit
method is applied for the propagation of wave action.

The MIKE 21 SW includes two different formulations:

¢ Directional decoupled parametric formulation

¢ Fully spectral formulation

The directional decoupled parametric formulation is based on a parameterization of the wave action
conservation equation. The parameterization is made in the frequency domain by introducing the
zeroth and first moment of the wave action spectrum as dependent variables following Holthuijsen
(1989).
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5;: Boundary Conditions

The tidal boundary conditions for the Dublin Bay mode! were taken from RPS' Irish Sea Tidal and
Storm Surge model which was developed for the Irish Coastal Protection Strategy Study (ICPSSS).
This model was developed using flexible mesh technology with the mesh size (model resolution)
varying from circa 24km along the offshore Atlantic boundary to circa 200m around the Irish coastline.
RPS also utilised their ICPSS east coast wave model to gather wave boundary data for the Dublin
Bay model to ensure that the hydrodynamic influence of the offshore Kish and Codling banks were
accounted for in the model.

The open sea boundaries were applied to the model as Flather boundaries in which the water level
and velocities are specified along the boundary. The format of these boundaries are such that they
vary temporally and also spatially along the length of the boundary. The Flather condition was chosen
as it is one of the most efficient open boundary conditions as in downscaling coarse model
simulations to higher resolution areas. The instabilities, which are often observed when imposing
stratified density at a water level boundary, can be avoided using Flather conditions.

At the coastline where the water level intersects the bathymetry, a zero velocity condition was applied,
which assumes the no slip condition is assumed to hold, that is, both the normal and tangential
velocity components are zero.

For the calibration process the open sea boundaries were applied as Flather boundaries, whilst at the
coastline a zero velocity boundary was applied. The open sea boundaries were taken from RPS'
ICPSS tidal surge model during what was considered an avera edfunar month that experience a full
range of spring and neap tidal conditions. For the calibration prgéess mean annual discharge rates for
the Liffey, Dodder and Tolka were taken from the OPW's Satchment Flood Risk Assessment and
Management {(CFRAM) studies - the values of which Ga?[?e‘m@ented in Table F2

G

SO
Table F2: Mean annual discharge rates \\m?@ the Liffey, Dodder and Tolka used in the
calibration process &
O
NN
S
< ij
,\0
ééj\\o Mean annual discharge rate
Soyrde
(m¥ls)
Liffey 15.6
Dodder 2.3
Tolka 14
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6:Bed roughness

When using the two-dimensional hydrodynamic models, the bed resistance was specified using the
Manning number. In the MIKE 21 manual, the relationship between the Manning number, 8, and the
Nikuradse roughness length, &, is estimated using

25.4
AL

M=

Using one of the several relationships recommended by Soulsby {1997), over flat beds of sediment,
k, is related to the median grain diameter (Ds, ) as approximately

k, = 2.5 Dy

For the three-dimensional models, the bed resistance was specified using the bed roughness height
of the sea bed which is dependent on the von Karman constant,

It was therefore possible to impose a uniform bed resistance coefficient at the seabed for both the two
and three dimensional models based on the median grain diameter which was determined through
the Particle Size Analyses as detailed in Chapter 11 Volume 1 of the EIS.

Turbulence module 0@.

&

N

The turbulence model used by MIKE software is based&qnéa\%tandard k-epsilon model (k — =) with a

buoyancy extension. The model uses transport ew for the turbulent kinetic energy (TKE), &,
g

and the dissipation of TKE, &, to describe the turbu
S 90
R <
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8.3 There is a high reliance on relatively poor resolution colour contour/tonal plots to demonstrate
magnitude of impact in the EIS (for example Figure 9.7 to 9.23). Provide zoomed in plots in
addition to time series plots at relevant reference locations and also where appropriate
provide tabular comparisons.

Response

The majority of the plots presented in the coastal processes chapter in Volume 1 of the EIS including
Figures 9.7 to 9.23 were compiled in a style to demonstrate any far field impacts of the proposed
capital dredging scheme and were produced from a range of high resolution models which had a
mesh grid size varying from ¢.15m in the area of interest ranging to ¢.500m at the model boundary, as
reported in Chapter € Volume 1 of the EIS.

The original digital images produced by RPS for the EIS clearly demonstrate the magnitude and
extent of any impacts of the proposed dredging scheme within Dublin Bay - it is therefore important to
ensure that when viewing this document that it has not been compressed to an extent that the quality
of the images are compromised.

In order to increase the clarity of Figures 9.7 to 9.10, the Figures have been reproduced with isolines
to represent changes in values, the number of vector arrows representing the magnitude and direction
of the current flow in the X and Y axes has also been reduced. Figures 9.11 10 9.14 and 9.21 t0 9.23
have been reproduced with zoomed intays of relevant locations. Each of the inlays also has isolines
representing changes in values to increase the clarity of the image.@ )

N<

Throughout the Chapter 8 Volume 1 of the EIS, where pos Ble RPS have utilised difference plots
instead of additional time series plots and tabular compgn @hs to indicate any impacts stemming from

the redevelopment of Dublin Port as this shows th ct of the proposed scheme on the coastal
processes over the entire area rather than at a nu f isolated points.
A
. QIR : .
All plots presented in this section have begrggfﬁf\ﬁe digitally available in 2 separate PDF document.
\\Q‘\@(\
S
SR
K
\0
&
00
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ABR Project Response to RF|

As requested time series plots have also been produced from the 2D hydrodynamic mode! to show
the impact of the proposed channel on the current speed and horizental current directions at four
different stations. The location of the four stations is presented in Figure F18, whilst the time series
plots for these stations are presented in Figure F19 to Figure F22.

As demonstraied by these time series plots, the proposed redevelopment of the Dublin Port channel
does not have a significant impact on neither the current speeds nor the horizontal current directions
at any of the four stations. It should be noted that the time series plots were taken during spring tidal
conditions, which is when the impact of the proposed channel on the existing hydrodynamic regime
would be greatest.

Further time series plots have also been produced to show the impact of the proposed channal on the
hydrodynamics at the four stations identified above in the top, middle and bottomn layers of the 3D
hydrodynamic model. These figures can be found in Appendix F1 of this document.

[m)
5318000 1

5917uuo§
591suoo§
5915000§
5914000 T
5913000%
5912000%
59110003

S9106000 1

5903000 -
682000 84000 686000 688000 690000 692000 694000

[m]
Scale 1:88970

Figure F18: Location of the four hydrodynamic sampling stations in Dublin Bay.
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S1 Existing: Current speed  [mvs]
S1 Proposed: Current speed [m/s]
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Figure F.19: Existing and proposed current speeds (upper) and current directions (lower) -

Sampling station $1

62

EPA Export 12-09-2018:03:42:13



ABR Project Response to RFI s

54 Existing: Current speed [mis]
S4 Proposed: Current speed [mis]
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Figure F22: Existing and proposed current speeds (upper) and current directions (lower) -
Sampling station S4
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ABR Project Response to RFI

9, Wave Climate

8.1 Clarify the accuracy of the wave climate model as it is not clear from the EIS to what degree
the wave climate modelling has been verified against measured Wave Climate in Dubiin Bay
or compared with other Wave Climate studies.

Response

Suitable detailed wave measurements of the inshore wave climate of Dublin Bay were not available
thus RPS' wave model simulations were undertaken as a comparative study. The inshore wave
climate for assessing the impact of the proposed scheme was therefore derived by transforming
offshore wave data for individual past storm events into the Dublin Bay area using state of the
numerical modelling tools and techniques.

The techniques used in the EIS to transform the offshore wave climate into the inshore region have
also been extensively and successfully used in numerous other studies including the Irish Coastal
Protection Strategy Study and the Irish Coastal Wave and Water level modelling study both
conducted on behalf of the Office of Public Works (OPW).

It is also imporiant to clarify thal this aspect of the EIS is a comparative study which is primarily
interested in the impact of the change to the bathymetry as a result of the proposed dredging rather
than the establishment of the inshore wave climate for a specific range of extreme storm events. It is
the view of RPS that this is a sufficiently accurate and robust approach to assess and quantify the
impacts of the ABR project on the inshore wave climate of Dublin B&éy and the surrounding areas.
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ABR Project Response to R

9.2 Please clarify whether wave-breaking and wave-current interaction has been included and to
what extent wave reflection and diffraction processes have been modelled to predict the
Wave Climate in the Liffey and Tolka estuaries. Comment on the effectiveness of the North
and South Bull Walls in protecting the Estuarine waters.

Response

The inshore wave climate was transformed using the MIKE 21 Spectral Wave (SW) module which is a
3rd generation wind-wave model that simulated the growth, decay and transformation of wind-
generated waves and swells in offshore and coastal areas. The SW model accounts for the following
phenomena:

e Wave growth by action of wind,

e Wave breaking;

» Dissipation by white-capping;

e Dissipation due to bottom friction;
¢ Refraction due to depth variations;

¢ Diffraction at structures; and

&.
NS
« Wave-energy reflection along boundaries. O{\\é‘
Qé\\‘ &
Wave-current interactions have not been accounted fgr dhe model as RPS's experience shows that
this type of interaction makes little difference to thg re wave climate in this part of the east coast
of Ireland for comparative studies. NI
° @
A

It should be noted that the SW model isoljé\t&\é\\Wave disturbance model in that it does not account for
wave-wave interactions as a Boussines model would. Unlike the previous Gateway Project, there are
no intentions of changing the boundary@%nditions within the Tolka Estuary.

3

&

N

The model used by RPS was dHosen in preference to the Boussinesq wave harbour disturbance
model because the Boussinesq wave model does not include wind wave generation within the model
area which is extremely important for the wave climate along the Clontarf frontage.

By examining Figure F23 to Figure F28, it will be seen that the Bull Walls successfully attenuate the
incident offshore waves and afford Dublin Port significant protection against arduous storm events.
This is because both of the walls act as effective breakwaters. The South Bull Wall is a surface
breaking breakwater, whilst the part of the North Wall is submerged at high water. In addition to the
surface piercing structures, the model includes the partially submerged section of the North Bull wall
which has been well defined in all of the coastal processes models using a fine triangular grid system
as can be seen in Figure F32.
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ABR Project
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ABR Project Response to RF EE

9.3 Comment on the predicted increase in wave heights up along the Liffey Channel, and clarify
the magnitude of wave heights in this area and along the adjacent Liffey and Tolka Estuary
Shoreline areas with and without the proposed development. Comment on the implications for
navigation, mooring and flood risk caused by the wave climate.

Response

As can be seen from Figure F33 which shows the wave height differences in Dublin Bay for an
extreme south easterly storm event, the change in the wave heights at the entrance to the harbour
channel does not exceed 0.20m. There is also a small increase in wave at the entrance to the Tolka
Estuary, the extent of which depends upon the tidal levels. The details of this impact on the wave
climate in the Tolka Estuary are already provided in Chapter 10 Volume 1 of the EIS.
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Figure F33: Plot of wave height differences (proposed minus existing channel) for an extreme
south easterly storm event.

Navigation

In RPS's opinion neither the relatively insignificant increase of +0.20m to the wave climate at the
entrance of the harbour channel nor the +0.12m increase along the entrance of the Tolka estuary will
have any impacts on navigation within Dublin Harbour or the Greater Dublin Bay area.

Mooring

As can be seen in Figure 2.33, which shows the wave height differences in Dublin Bay for the worst
case scenario, it was found that the maximum change to the inshore wave climate within the channel
during an extreme storm did nol exceed +0.20 metres. Given this, it is evident that there would be no
significant impact to the mooring loads within Dublin Port as a result of the ABR project.
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ABR Project Response to RFI EIEE)

Flood Risk

As detailed in Chapter 10 Volume 1 of the EIS, a Flood Risk Assessment (FRA) of the ABR Project
was undertaken as part of the EIS and was performed in accordance with The Planning System and
Flood Risk Management Planning Guidelines (2009).

The FRA identified that there was a small increase in wave height to the south of the North Bull
Bridge in the Clontarf area of Dublin as a result of ABR project; this difference can be seen in Figure
F34. The potential impact was examined further using a Spectral Wave model and it was found that
the post dredging situation will increase the height of the waves approaching the sea defences by
0.12m.

As concluded in Chapter 10 Volume 1 of the EIS, the increase in wave height will have no perceptible
impact in terms of the volume of water breaching the sea defences from overlopping waves and that
there will be no net increase to the existing flood risk to this area of Clontarf as a consequence of the
ABR Project.
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Figure F34: Wave height differgfé; plot {proposed minus existing) for water level 2.92m OD.
(Figure 10.18 taken from Chapfér 10 Volume 1 of the EIS)
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ABR Project Response to RFI EEIE)

10. Hydrodynamics

10.1  Comment on the effectiveness of a 3D model with 5 layers to model salinity and the effect
that salinity and temperature stratification will have on the dredge plume dispersion from the
dredging works in the Liffey Channel.

Response

RPS' method of constructing a three-dimensional model of Dublin Bay by repeating the horizontal
mesh five times over the vertical to produce a five layer model is an approach that has also been
successfully adopted by the following studies:

1. A Three-Dimensional Hydro-Environmental Model of Dublin Bay. Bedri et al. (2011).
2. Ringsend Waste Water Treatment Plant, Long Sea Ouffall, Dublin Bay. DHI (2010).
3. Dublin Waste to Energy. DHI (20086).

As such, the five layer model developed and used by RPS is a very effective balance between
accuracy and computational efficiency that models salinity, temperature and the dispersion of
sediment materiat resulting from dredging operations very well.

ap
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ABR Project

Response to RFI

10.2  In the hydrodynamic calibration at Station 1 the time/date scales on haorizontal axis are
significantly different. Please review and overlay these plots similar to the presentation for
stations 2 and 3 in Appendix 9 Volume 2 of the EIS.

Response

As specified in Appendix 9 Volume 1 of the EIS, the ADCP data at station 1 was acquired by the
Danish Hydraulic Institute in 2010, however only a hardcopy of the data was available for this study.
As such, it was only possible to visually compare the observed spring current directions and speeds at
station 1 with a simulated period which experienced similar tidal conditions. As can be seen in and
Figure F35 below, conditions measured at station 1 by DHI are very well represented by the tidal
conditions simulated by RPS at station 1.
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Figure F35: Comparison of tidal conditions modelled by RPS (upper) and tidal conditions
recorded by DHI (lower) at station 1. (Figure 4 taken from Appendix 9 of Volume 1 of the EIS)
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ABR Project Response to RF)

10.3  In respect to the offshore sediment disposal site please review and comment on why the
provision of ADCP measurement data was not carried out in the dredge disposal site.
Previous hydrographic measurements may have been carried out at this disposal site for
previous dumping at sea licences and such data should be included in the model verification.

Response

The model developed by RPS was well calibrated with the three hydrographic stations shown in
Figure F36, which indicates that hydrodynamics throughout the greater Dublin Bay area was also be

accurately simulated by the model.
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Figure F36: ADCP Current Measurement Locations
Furthermore, the calibration data presented by Bedri et al., for hydrographic sampling station H2 (see

Figure F3) which is situated in close proximity to the designated dredge disposal compared very well
with the conditions simulated by the RPS model as can be seen from Figure F37 below.

Given the close proximity of the hydrographic sampling station H2 to the designated dredge disposal
site, it is valid to assume that the conditions recorded at station H2 would be representative of those

that would be observed at the dredge disposal site.
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Response {o RFIEENIE]
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ABR Project Response to RFIHEEE

10.4 Review and comment on the implications of the proposed development on the Dublin Sewage
Outfall discharge plume.

Response

The impact of the proposed Dublin Sewage Outfall was considered by RPS. Figure F38 shows a
maximum concentration plot of the discharge from the proposed outfall which was produced by DHI
as part of the Ringsend Wastewater Treatment Works Extension EIS. As can be seen the dispersion
envelope covers an area in which the hydrodynamic regime remains unchanged as a result of the
ABR project thus there can be no change to the dispersion plume as a result of the proposed scheme.
It was therefore concluded that the ABR project would have no impact on the fate of the discharge
from the outfall,

—
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Figure F38: Maximum concer@ﬁtlon of Dissolved Inorganic Nitrogen (DIN) in Dublin Bay.
(Taken from Figure 6.45 of the Ringsend Wastewater Treatment Works Extension EIS, Volume
2)

It has also been noted that the construction of the 9km long sea outfall, bored through rock underlying
Dublin Bay, was considered to have the potential of in-combination affects with the ABR Project,
particularly the proposed disposal of limestone rock at the licensed offshore disposal site at the
Burford Bank, limestone being uncharacteristic of the sediments which make up the seabed within
Dublin Bay. As part of the ABR project a meeting was held with the EPA to discuss this issue at which
the EPA confirmed that potential in-combination effects could be screened out (meeting held on
10/12/2013 and attended by representatives from Dublin Port Company, RPS and EPA).

Subsequently, Irish Water released a statement on 12 May 2014 to confirm that the proposed
Ringsend long sea outfall was cancelled. An article published in the Irish Times on 12" May 2014 is
presented in Appendix F2 of this document confirming this fact.

et
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ABR Project Response to RFI

11. Sediment Disposal Site

111  Please clarify the accuracy of the Bathymetric surveys at the Disposal Site that provided an
estimate of 15% of the deposited waste between 2008 and 2013 to have remained within the
disposal site. Please also clarify the conclusion that the contaminated sediments
overlainfcapped by placed sand and gravel remain in-situ.

BBSEOI’ISB

As part of the Dublin Port Company's license requirements hydrographic surveys are conducted at the
designated disposal site before and after every maintenance dredge operation. These hydrographic
surveys are undertaken by the same company using the same high end echosounder swath systems.
The accuracy of any survey data depends on the water depth and beam footprint size which is a
direct function of the transmitting and receiving bandwidths, as the water depth increase so does the
beam footprint size, but generally multi beam survey data can be expected to be accurate within the
order of centimetres

The data collected from each of these surveys is then used to generate a full digital terrain models
(DTMs), which are in turn used to conduct volume computations. As the accuracy of the original
survey data is within the order of centimetres, volumetric computations can be expected to be within
approximately the same degree of accuracy.

As specified in Chapter 9 Volume 1 of EIS ihe volume of material dumped during the 2012 dredging
maintenance dredging campaign was approximately 0.650 milligg- m3, an assessment of the 2008
and 2013 hydrographic indicated that the change in sea bed level equated to only an additional
0.075million m® of sediment at this segment of the spoil site, Whilst the change in sea bed level over
the entire spoil site equated to an additional 0.094mi @ﬁa of sediment. The 15% referred to the
estimated percentage of sand fraction in the maintegﬁhq;g‘eodredge material.

SIS

The mounds of the capped material were @S@tﬁ/ visible in the 2013 hydrographic surveys. The
conclusion that the contaminated sediment@qg&rlain by the capping of granular material remained in-
situ was based on volumetric diffeerence;< gﬁgﬁaﬁons of the results of the hydrographic surveys.
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ABR Project

11.2

Response to RFHEENEY

The models appear to indicate that the dumping is evenly distributed across the entire

disposal area, comment on how this would be achieved and what are the implications of

recurring disposal in a localised section of the site.

Response

The models indicates that the dumping is evenly distributed evenly across the entire disposal area
because the MIKE21 Sediment Transport model which was used to simulate the fate of the silt
released from the barges over the dump site had a moving sediment source that spilled sediment at a
constant rate of 108kg s~ along a track that transverses the entire dump site area over the course of
one lunar month. The track over which the sediment dumping was simulated is presented in Figure
F39.

All dumping operations will be undertaken according to industry standards and will be conducted in
accordance with any restrictions imposed by the Bumping at Sea Permit which is issued by the EPA,
Furthermore, all dredgers will have GPS track plotters fitted to ensure that they remain on course

throughout the entire dredging/dumping operation.
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Figure F39: Track of disposal route over the designated dredge disposal site.
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ABR Project Response to RFI TR

12. Sediment Transport

121  Review and comment on the spillage risk from the proposed use of silt curtains to contain
dredge sediment within the Alexandra Basin and whether a spillage input has been included
in the dredging plume analysis.

Response

A spillage input was not included in the dredging plume analysis as it was not deemed necessary.
The spillage risk from the dredging of Alexandra Basin West is assessed in the Dredging Risk
Assessment document which is included as an Appendix of the Draft High Level Construction
Environmental Management Plan,

12.2  Provide scientific backup for the use of 1% sediment loss rates at the Suction Dredger head
and for the overspill at the surface and comment on the potential deviation in such rates and
the resultant impact on Liffey Channel,

Response

The losses from the dredgers were assessed based on site measurements made during the
construction of the Denmark - Sweden fixed link tunnel and bridge and by reference to data contained
in "Scoping the Assessment of Sediment Plumes from Dredging” CIRIA 547. The analysis of these
data sources indicated that for normal dredging operations the tota} losses to the water column should
be taken as 3% of the dredged material. This is represented %ﬁ' 1% source at one metre above the
bed and 2% at the surface. &

NN

S A

QO
In the case of dredging the partially contaminated g {éf'\lai, loses due to overspill will be restricted so

that loses at the surface will be no more than 1"/@% >response to Query 12.3 below).
g
QRS

Suspended sediment measurements cgf? undertaken to control the dredging operations if

excessive overspill becomes a problem dufifig the dredging of the inner channel.
K L

O

\Q
12.3  Provide more details inres 0t to the dredge plume modelling (for example how the dredging
activity was specified i model runs including the location of the dredging activity) that

gives rise to the plume plots presented in the EIS.

Response

As specified in Chapter 9 Volume 1 of the EIS, the dredging of the inner harbour channel will be
undertaken over three separate six month winter periods. The modelling was therefore undertaken for
dredging operations in the outer, middle and inner sections of the harbour channel with the middle
and inner sections being undertaken by a pontoon mounted excavator fitted with a clam-shell bucket.

It was determined from Particle Size Analyses described in Chapter 11 Volume 1 of the EIS that the
material to be dredged from each section of the harbour channel was predominantly silt and was
characterised by three discrete fractions with mean diameters of 200um, 20pm and 3pm. In the
channel adjacent to Alexandra Basin West each fraction constituted 1/3 of the total volume of silt to
be dredged. In the outer parts of the Liffey channel in the harbour the sand fraction consisted about
half of the total volume to be dredged. The coarser fraction of the silt, I.e. the sand fraction that had a
mean grain size of 200um was found to behave differently relative to the two finer fractions that had
mean grain diameters of 20um and 3pm. The sand fraction remained in the area of the dredging and
produced virtually no plume, whereas the two finer silt fractions were carried away by the tidal
currents.
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ABR Project Response to RF1IRER)

It should be noted that for these simulations the plume modelling was undertaken for the silt fractions
with the silt losses being taken as 1% at the dredger head and 1% at the surface as opposed to the
2% spill rate which was assumed for the dredging of the outer channel. The reason for this difference
is that the material in the inner harbour has been shown to be moderately contaminated as discussed
in Chapter 9 Volume 1 of the EIS. The use of the clam-shell bucket with no over-wash from the
barges reduces the loss of moderately contaminated sediment to the surrounding waters.

12.4 Comment on the implications for the intake waters to the Power Plants at Poolbeg from the
proposed dredging activities.

Response

As already specified in Chapter 9 Volume 1 of the EiS, the suspended sediment concentration at the
various power station cooling inlets was assessed and quantified for each of the three dredging
operations specified below:

» Dredging of outer section of the Liffey channel in the harbour
e Dredging of middle section of the Liffey channel in the harbour
¢ Dredging of inner section of the Liffey channel in the har%q&"

The peak and mean increase in the suspended sedlme@ c%&%entratlons predicted by the 3D model
simulations are given in Figure F3 below. & &

A

\Q@*

Table F3: Peak and mean suspended s%dirgént concentrations at various power station
cooling inlets. (Table 9.4 taken from Chagﬁi\r@s{\lolume 1 of the EIS)

<,0\\<\\\§
Cooling water Peak Average Concentration
intake Dredging Loca}L&n Concentration (mgllitre)
OQ (mallitre) 2
P
Inner channel 30 18
Pooclbeg power g
station Middle channel 23 14
Quter 16 8
Inner channel a5 23
Synergen :
power station Middle channel 27 15
Outer 14 7
Inner channel 50 30
North Wall :
station Middle channel 20 13
Outer 10 5

It will be seen from the results of the simulations that the levels of additional suspended sediment
concentrations at the power station intakes is relatively small and is unlikely to have a significant
effect on the power station operations. In addition, numerous past maintenance dredging campaigns
with similar a dredging rate have been completed at Dublin Port without any significant impact on the
on the power station intakes within the Port.
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12.5 In the sediment transport study please indicate the sediment composition of the sea bed used
throughout the model domain (i.e. whether it was variable based on sediment sampling or
constant).

Response

The composition of the sea bed used throughout the models was based on the particle size
distribution analyses of the sediment samples as detailed in Appendix 11 of Volume 1 of the EIS. it
was found from these analyses that the material comprising the sea bed was mainly a fine sand.

Given this, the model domain was comprised of a constant fine sand which had a mean grain
diameter of 0.14mm. This fine sand fraction had a sigma value of 1.1 meaning that 68% of the grains
had a diameter within a factor of 2" of the median diameter of 0.14mm.

126 The resolution of the morphology plots for the navigation channel and adjacent Bay area
presented in the EIS are of a very coarse scale and consequently difficult to distinguish the
sediment pattern from the modelled storm events. Please provide more zoomed in plots at the
areas of interest and explain the pattern of erosion and accretion predicted in respect to the
role of wave climate and tidal dynamics.

Response R4

\Q
To increase the clarity of the images representing the s\gdi Y\t transport in Dublin Bay under various
storm conditions, Figure F40 lo Figure F48 have beensTepfoduced with isolines io represent changes
in values and were were compiled in a style to dg?%nstrate any far field impacts of the proposed
capital dredging scheme. The plots were genera@%ﬂbm a range of high resolution models which had

a mesh size varying from 15m in the area of i@@{\g&. ranging to 500m at the model boundary.
N

B&O
As can be seen from these plots, \(\{ﬁ\%rphoiog'tcal simulations of the existing and proposed
approach channel show that the prop@@i channel will perform in a similar manner to the existing
channel. As with the existing channei&here will be a tendency for the northern bank of the approach
channel, seaward of the North Q\kgﬂ\ Wall, to migrate south under storm conditions. Similarly it is
expected that there will be siltation along the banks of the approach channel landward of the Bull
Walls with a tendency for these banks to migrate in towards the channel. It is expected that the new
channel will require maintenance dredging of a similar magnitude to that required with the existing
channel.

It should be noted that the apparent significant change in bed levels behind the south Bull Wall which
can be seen in Figure F48 is the exacerbated by the partial welting and drying of the model in this
area and is therefore unlikely to represent the actual change in bed levels in this region. Furthermaore,
the apparent change in the bed levels at the harbour entrance presented in Figure F42, Figure F45
and Figure F47 is a direct result of the position of the channel banks being moved, not because of a
change in the hydrodynamic or sediment transport regime.

Overall, the results show that there will be no significant impact on the sediment transport regime
within the River Liffey Channel, Tolka Estuary or Dublin Bay as a result of the capital dredging
scheme,
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ABR Project

13 Sediment Sampling for contaminants

13.1  Comment on the relatively small number of sediment cores provided for the Liffey Navigation
channel and the accuracy of the contamination classification given to sections of the channel and
in particular how the delineation of slightly/moderately contaminated sediments from sediments
suitable for disposal was arrived at. Comment on the how representative the cores are with
respect to capital dredge depth.

Rasponse

Prior to the sampling and analysis regime undertaken by Hydrographic Surveys and National Laboratory
Service (a division of the UK's Environment Agency) in 2013 in support of the ABR planning application
(refer to Section 11.2.4 of Chapter 11, Volume 1 of the EIS), a number of previous studies, testing
regimes and analyses had been undertaken within Dublin Port. Such studies include:

+ MCOS- Phase 3 - Assessment of Sediment Contamination and Toxicity, November 2002

» Fugro Engineering Services Ltd - Factual Report on Ground Investigations (Alexandra Quay East
and West), February 2008

¢ Glover Site Investigations Ltd - Soil Sampling Alexandra Basin Dublin Port, March 2008

¢ Jacobs - Dumping at Sea Permit, Supporting Information - September 2009
&
« Egan Environmental Consultancy - Assessment of Sed@ent Samples Alexandra Basin, January
2013
\\\ @
Following on from these investigations and associat géalment testing, consultations were undertaken
with the Marine Institute regarding the assessmer@, #he suitability of sediments from Alexandra Basin
West, the Liffey Channel and fairway for dlsposaga o a as part of the ABR project (as per Section 4.14 of
Chapter 4, Volume 1 of the EIS). Foy Q\
5 (\& X
O
S
SR
s
o¢\,\\O

S
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In light of the previous sampling and testing results, sampling and vibro-core locations for the basin,
navigation channel and fairway were agreed with the Marine Institute in advance of the 2013 site
investigation works. The Marine Institute advised on both the locations and testing regime to be carried
out for the samples. The locations of these sampling points are shown in Figures F49-F51 below.

= ]

[
iy L

0& %  Chemcal Semphng Statin (Alen. Basin)
®  Chemcal Sengleg Swtion (Chaneel}
] Propoama Deadgeg Assas
/ [_7) oreoging Cutimes
" v =

1 BORD 2L EAMALA

Figure F50 2013 Sampling Locations (as per Figure 11.3 of Chapltélrcﬁ of Volume 1 of EIS)
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e

DliBLIN BAY e ——

-

[7] Proposed Dradging Aens
iy 2 7] Proposed Dreaging Gutloen =
N
Figure F51 2013 Sampling Locations (as per Flgug\gw of Chapter 11 of Volume 1 of EIS)

osf’ &
As part of the 2013 investigations, sampling within 5%?%@ Basin West was taken at depths of up to 4m
below current bed level. Samples within the nayi channel and fairway were taken at depths of up to
2m below current bed level. It is considered tlaénﬁese depths are representative in respect of the capital
dredge depth, as an average depth of appr @%tely 2.5m is to be dredged from Alexandra Basin West,
and an average of approximately 1.5m deé\tQI;k to be dredged from the navigation channel.
O

6\0
The assessment of these samplesoﬁlentified three "zones" of material within the boundary of the
propesed dredging campaign, na

¢ Moderately to severely contaminated
¢ Uncontaminated material

e  Slightly to moderately contaminated
Moderately to Severely Contaminated Material

The assessment of the samples showed that the chemistry of the sediment in Alexandra Basin West
varied from moderately to severely contaminated, at all depths and throughout the area of the Basin. On
this basis the Marine Institute indicated that they would recommend to the EPA that none of the basin
sediments would be permitted for conventional disposal at sea.

The sediment chemistry for the Liffey Channel and fairway showed that the concenirations of
contaminants were similar to those seen in previous analyses (such as the regime undertaken in 2006 in
support of the DPC Dumping at Sea Application submitted by Jacobs), with concentrations decreasing
with distance downstream.
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The Marine Institute subsequently advised that it would be reasonable at this stage to assume that similar
conditions for dredging and sea disposal would be granted for the channel and fairway sediments.

Uncontaminated Material

Samples taken in the outer approaches and navigation channel showed the material to be
uncontaminated. This material was therefore deemed suitable for disposal at sea (based on previous
dredging campaigns).

Slightly to Moderately Contaminated Material

The assessment of the samples taken from the channel adjacent to Alexandra Basin West showed that
the chemistry of the sediment varied from slightly to moderately contaminated.

In accordance with their current Dumping at Sea Permit (ref: S0004-01 issued on 28" July 2011 for a 6yr
maintenance dredging campaign), DPC are permitted to dredge contaminated sediments from this area
of the navigation channel, and dispose of these sediments subject to specific conditions (capping of
contaminated material at the dump site with a 0.5m thick layer of clean coarse uncontaminated material
yielded from the dredging campaign).

Figure F52 below is extracted from the supporting information supplied for the Dumping at Sea
Application, and shows the extent of contaminated material and (;ncontaminated material (based on
analysis of the 2006 testing regime}. N

Aé@é
S
AN
¢
RS
NI
S
S
<<0\ \\‘&\Q
\C’OQ
\0
o°°§
102

EPA Export 12-09-2018:03:42:14



1 £ B3 20 0 B2 OO0 & &k b/ B E/|E|E.Em B

ABR Project

L 90pau() JeRA 9 I. .
=l
16 qmm..u“u,.,....ﬂ e T
1|_._-+|.r|1.|¢|.,.|.||llll|.| /...r.
£ ..J 1 T .I.l.ll.t.llal.ul!u.llll. fl.r.frrrrr.fr-l.l.‘
e — L e
| e \ %, A
| e N
.7
_ il TL. N8R,
) ———— > W%
_ Ul NS
o %o
0, o
,ow \QQ
&N\o\\
7 4%
(O V}
v ,\O\
A@o
o)

gl |-I-|.m9m=u—o._,.lm.nw¢ [7] uoRBLsLIENN DI j0 SBANY T
—— — .l.ﬁ.....' ol |

e e M ST {7 wosewmuen o wary )
) el

EPA Export 12-09-2018:03:42:14

103

Figure from Jacobs Report in support of 2009 Dumping at Sea Application

Figure F52




ABR Project

On this basis therefore for the ABR project, a line delineating the boundary between slightiy/moderately
contaminated material and material suitable for sea disposal was developed. This area is shown in green
on Figure F53 below (as per Figure 4.11 in Chapter 4, Volume 1 of the EIS).

A conservative approach was taken when positioning this boundary, locating it further downstream than
the current permitted dumping at sea license permit (extent of which is shown on Figure § below in a blue
dashed hatch). This assumes a buffer zone between clean and contaminated material in the navigation
channel.

Prior to the commencement of dredging, further sampling and testing will be undertaken in accordance
with a regime approved by the Marine Institute. This further testing will confirm the location of the
delineation between material which is slightly/moderately contaminated and suitable for sea disposal.
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Figure F53 below shows the following:

Heavily contaminated material requiring treatment prior to re-use as infil
{As per Figure 4.11 in Chapter 4, Volume 1 of the EIS)

Exient of contaminated silts dredged previously by DPC , deemed suitable for disposal at
sea with conditions (i.e. capping of material at dump site)

NENEN
NN |
NN
NN

ENENEN
!
N

Approximate extent of slightly/moderately contaminated material suitable for sea disposal
with possible requirement for capping of material at the dump site

(As per Figure 4.11 in Chapter 4, Volume 1 of the EIS)

Area where further testing is required to confirm the location of the delineation between
7/ material which is slightly/moderately contaminated and suitable for sea disposal.
Z

Testing to be undertaken in accordance with Marine Institute testing regime

{Area previously determined as non-contaminated material, Jacobs 2009 report prepared
in support of DPC's Dumping at Sea Application- Figure 4 of this response)

Dredge material suitable for sea disposal &
N
(As per Figure 4.11 in Chapter 4, volume 1 of ttg)g@ElS)
S
PSS
N
| &
| B Q& \o
| )
1 E
PR i N N
Tre———— S
)\ N —
ﬂi = é BASIN WEST
{m‘h
/ CONTAMNATED MATERIAL
REQUIRING TREATMENT
!L_____‘_ AND RE-SSE AS INFILL
r T
i
LoE

SLIGHTL.YMODERATELY CONTAMINATED
MATERIAL DEEMED SUTTABLE FOR SEA
GISPOSAL WITH CONDITIONS (.2, CAPPING)

UHDER PREVIOUS DREDGE CAMPAIGH

Figure F53 Extent of Contaminated Material
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13.2  Consider alternate treatment options for moderately polluted sediments from the section of the
Liffey channel located adjacent to the Alexandra Basin and provide details of a monitoring
program that should be carried out to identify such sediments prior to dredging.

Response

For the slightlyfmoderately contaminated material in the navigation channel a number of alternatives were
considered. An outline of these are presented below together with an outline analysis of each one.

1. Dumping at Sea
As referenced in the response to RFI 13.1, under the current Dumping at Sea Permit (ref: S0004-01
issued on 28th July 2011 for a 6yr maintenance dredging campaign), DPC are permitted to dredge
contaminated sediments from this area of the navigation channel, and dispose of these sediments at
the dump site, subject to specific conditions (capping of contaminated material at the dump site with a
0.5m thick layer of clean coarse uncontaminated material yielded from the dredging campaign).

There are a number of benefits associated with this approach, such as, there is no requirement for
the dredged material to be brought ashore within the Port for treatment and/or disposal, there is no
road traffic generated hence minimising the impact of the works on the general public and energy
consumption is kept to a minimum.

Furthermare dumping at sea is considered to be the most economical option for dealing with material

of this nature and allows for the material to be dealt with in close proximity to the location where it

arises. &

éo

2. Filling to lands at Port &
The areas of the Port which have been identified as rgﬁugt‘hg fill material are limited to Graving Dock
#2 and Berth 52/53. Material within Alexandra i@ West has been identified as being heavily
contaminated and unsuitable for disposal at sea ion 5.1.4 of Volume 1 of the EIS}. As such the
material from Alexandra Basin has been pro @eﬁ”to be reused as fill material for Graving Dock #2
and Berth 52/53 after being solidified a 4%35‘1 ilised. The processing and recovery of the heavily
contaminated material will be subject e appropriate authorisation from the Environmental
Protection Agency (EPA). QOQ&\

The recovery and reuse of material&s fill material for works identified within the Port is technically
feasible and is consistent with Eugdpean and national policy objectives to reduce the amount of waste
disposed to landfill. However.dﬁ% capacity of Graving Dock #2 and Berth 52/53 for infilling is limited.
This will be largely used by the material generated by the dredging of Alexandra Basin West, due to
bulking from the introduction of additives during the solidification/stabilisation process.

Hence there is no further capacity at these locations to receive the slightly/moderately contaminated
material from the navigation channel.

3. Landfilling of material

The number of non hazardous landfills in Ireland accepting waste for disposal is continuing to
decrease, as s the remaining licensed landfill disposal capacity. In order to take this material to
landfill it would have to be brought ashore within the port, dewatered and transferred onto road
transport. This would have an increased impact on the environment in terms of traffic volumes,
nuisances to the general public, time to complete the works, the need for additional space within the
port to handle the dredged material and associated dewatering activities when compared to the
dumping at sea proposal outlined above.

Furthermore the energy consumption associated with the transport of this material to a landfill site,
and the cost of disposal to landfill, would be significantly greater than the option proposed in the EIS.

4, Export of Material
The slightly/moderately contaminated sediments could be treated and transported for disposal
abroad, however the volumes involved are large (approx. 500,000m %. This area of the navigation
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channel consists mainly of silt. Therefore, there is minimal reusable material that could be separated
from the slightly/moderately contaminated material for reuse without treatment.

Given the large volume of slightly/moderately contaminated material, the cost associated with this
option would be prohibitive and the energy consumption associated with exporting the material would
be significantly greater than the disposal option proposed in the EIS.

In addition, as with the landiilling of dredged material, the time to complete the works, the need for
additional space within the port to handle the dredged material and associated dewatering activities
are all additional impacts when compared to the proposed option of controlled Disposal at Sea.

Based on the above analysis and as outlined in Section 11.2.4 of Volume 1 of the EIS, dumping at sea L
and capping with dredged gravels is considered the most appropriate method for dealing with the
slightly/moderately contaminated material. Disposal of this dredged material to the licensed dump site

will require an application for a Dumping at Sea Permit from the EPA.

13.3  Provide a timescale for dredging works in the Basin, a risk assessment and an emergency plan in
the event of an accident, spillage or containment breach.

Response

The programme for the construction phase of the ABR project is discussed in Section 4.2.1 of Volume 1
of the EIS. In addition, a project programme is provided as Appendix 4 in Volume 2 of the EIS. The
dredging of the Alexandra Basin West according to the project programme (Appendix 4 of Volume 2 of
EIS) will take place from Quarter 4 of 2017 and extend until end o& uarter 2 of 2019.

&

O

N
A dredging risk assessment has been carried out whiqh\\\glié\cusses the risk of spillage occurring when
dredging the Alexandra Basin West. This dredging risg%g&essmem is provided as Appendix 3 of the Draft

High Level Construction Environmental Managemgs? 3an which is being submitted as a separate report
as part of the RF| response. y,\\oooé}
G

designed to provide guidelines to the C for responding to an emergency within their area of
jurisdiction, As such the EMP is designed to cater for both marine and land based emergencies and the
plan outlines the DPC structures and.g¢frangements for responding to emergencies that may occur within
Dublin port. As the structures and@ﬁ’angements are well defined, this EMP will be adhered to during the
construction phase of the Alexandra Basin Redevelopment and as such it will cover the dredging works in
the event of an accident, spillage or containment.

Dublin Port Company {DPC) has an exiz@r%&ergency Management Plan (EMP) in place. The EMP is
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14, Channel dredging

14.1  The coastal process models assume that dredging operations would take place evenly over a 6
year period and that dredge disposal would take place 24/7 during each 6 month winter dredging
campaign. In the event that operations take place during normal working hours (Monday to
Friday, 9am to Spm) the available time for dredging and dredge disposal would be reduced.
Furthermore, the EIS and NIS miligation measures (in relation to the protection of marine
mammals) impose further restrictions on the time available for the commencement of daily
dredging and dredge disposal operations. Any significant reduction in available time could either
extend the overall dredging timetable or give rise to the dredging and disposal of increased
concentrations of material which could in turn have implications for benthic communities, water
quality, sediment transport and marine mammals.

Response

The dredging rates specified in the Chapter 8 Volume 1 of the EIS are based on standard dredging
industry vessel operating hours, taken as 168 hours per week (24 hours per day, 7 days per week).
Furthermore, the operating hours assumed in the study have been based on dredging rates at which
numerous past and present dredging operations have been undertaken over a number of decades - the
rates also account for stoppages In the dredging operations that may result from adverse weather
conditions,

It is also important to dredge on a 24/7 basis due to the magnitude of the proposed redevelopments
coupled with the potential risks of weather delays. Furthermore, lhéz"proposed 2417 operations will also
allow the contractor to complete the project in the shortest til@% possible and in turn minimize local
disturbances and the overall impacts to the surroundin eﬁmronment‘ As such, it is unrealistic and
unnecessary to consider a scenario in which the &g g operations were restricted to normal
construction working hours. F &
SO
N
S
Sy

14.2  Confirm the anticipated time peri88o<§hd operationa! hours for dredging and dredge disposal. The

coastal process models should l@c’re-calibrated to take account of any significant changes to the

timescale. This information Is ggﬁuired to enable the Board to assess the potential adverse effects

of the proposed works on ceé‘stal processes and marine ecology.

Response

As specified in Chapter 9 Volume 1 of the EIS, for the purpose of this study it was assumed that that the
volume of dredging would be spread relatively evenly over a six year period with an average volume of
circa 0.177million m® dredged per month. It was also assumed that the dredging would be undertaken on
a 24/7 basis with barges disposing of the material over the dump site on a regular basis throughout each
winter dredging campaign.

It should be noted that the channel dredging at the rate proposed for this project has already been
undertaken during various previous maintenance dredging campaigns without creating any environmental
issues.

Both the direct and indirect impacts of the proposed dredging operations as well on the flora and fauna,
along with the appropriate mitigation measure are already addressed in full in Chapter 5 Volume_1of the
EIS.
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14.3  The EIS and NIS refer to potential future dredging of berths fo a depth of -15m CD. However this
future dredging and the likely future channel deepening that would be required to provide vessel
access to the deepened berths has not been addressed in the EIS or NIS. Comment on the likely
potential environmental impacts arising from any future dredging to a depth of -15m CD, including
any effects this might have on the submarine pipeline under Dublin Bay which brings wastewater
from North Dublin to Ringsend for treatment.

Response

The ABR Project has been designed to future-proof the Port given the strategic importance of Dublin Port
and its infrastructural assets. The level of the new quays and berths has been designed to accommodate
predicted increases in water level by the year 2100 as a result of climate change {Volume 1 of the EIS,
Chapter 10, Section 10.5). The piles used to form the quay walls have been designed, with appropriate
corrosion allowance incorporated into the design of the piles and a suitable maintenance regime, for a
lifespan of over 50 years.

The pile lengths have been designed to accommodate potential future dredging of the berthing pockets,
up to -15m CD. Given the cost of piling, it was considered prudent to sink the piles to this depth in order
to facilitate future deeper berths. This was considered sensible in order to future proof these critical
assets for future generations. The submitted EIS and NIS address the issue of piling as such. It is not
known at this stage whether future dredging of the berths to -i15m CD will be required.

DPC’s approach to future proofing is similar now to what it proposed in a previous application to An Bord
Pleanala {PL29N.PAD007). The inspector's report on this applicatio&noted in Section 10.1.2.5 that:
NS

&

Building in a design flexibility lo allow for ,ss&éfe\ fulure deepening, subject to
market requirements, and which would \@e subject to further appropriate
statutory consents, is, in my view, a peqw reasonable way fo proceed. In this
regard | am also satisfied that there is %g gx'sbe of project-splitting involved.
,.\\o*\(@*
DPC believes that this approach remains ap ate in the context of the ABR Project.
s

An analysis of the size of ships across a‘ud??odes was undertaken to allow Dublin Port Company to take a
view on the reasonable maximum siz \s%p that the Port should cater for in the coming decades (Volume
1 of the EIS, Chapter 1, Section 42). The results of this analysis show that there is no intention or
requirement to dredge the navigation channel deeper than -10m CD for the foreseeable future. The
cumulative impact of dredging to -15m CD is therefore not a consideration at this stage.

The Masterplan does, however, state that future capital dredging of the Port's approach channel from -
10m CD to -12m CD may take place within the lifespan of the Masterplan (prior to 2040). This will only be
needed should there be a further significant increase in the draughts of ships calling to Dublin. Any future
capital dredging works to -12m CD would constitute a major new project and would be the subject of
statutory consent including the preparation of an EIS and NIS.

The submarine pipeline under Dublin Bay which brings wastewater from North Dublin to Ringsend for
treatment Is shown on Planning Drawing I1BM0498-CH-006. The level of the top of the pipeline is -15.7m
CD. The currently proposed channel dredging to -10m CD would have no impact on this pipe. Nor also
would any possible future dredging to-12m CD,

The proposed demclition of part of the North Wall Quay Extension necessitates the removal of the 220kV
cable crossing of the River Liffey shown on Planning Drawing IBM0498-CH-002. The replacement cable
is required to maintain the connection between the Poolbeg and North Wall Power Stations.
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The construction of the replacement cable will, however, occur within the timeframe of the ABR Project
and therefore in-combination effects were considered through engagement with ESB and Eirgrid.

With regard 1o the separate, though associated, replacement 220 kV cable crossing of the River Liffey,
the specific, nature, extent, location and construction methodology of this has yet to be confirmed and will
be the subject of a separate future proposal for Statutory consent. it is therefore not possible for the
cumulative impact of the proposed development and the separate associaled cable crossing development
to be established and quantified.

14.4  Clarify the future maintenance dredge requirements for the Port in respect to the navigation
channel (e.g. please provide an estimated annual average dredging volume for disposal).

Response

As specified in Chapter 9 Volume 1 of the EIS, it is expected that the new channel will require
maintenance dredging of a similar magnltude to that required with the existing channel - this currently a
value of ¢. 1,000,000m? per every six years.
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1. INTRODUCTION

1.1 BACKGROUND

RPS were requested by Dublin Port Company (DPC) to carry out measurements of underwater noise
from pile driving activities at Alexandra Basin East in June 2014. The target of the study was to
determine the ensonification of the underwater environment (i.e. acoustic noise) during pile driving in
the Alexandra Basin Eastand wider Dublin Bay area.

Piling activity was being carried out at Alexandra Basin East under a foreshore licence MS 51/4/462.

Acoustic measurements of the source were camed out using hydrophones deployed from a vessel
during piling activity on two days; the 19" and 26™ of June 2014 in Dublin Port. This report presents
underwater noise level results for the range 70 m to 11,000 m from the source during piling; as well as
background noise measurements.

The impulsive sound from the piling was quantified and reported using the sound exposure level
(SEL), zero-to-peak sound pressure level (Peak SPL), the root-mean-squared sound pressure level
(rms SPL) and power spectrum density plots.

The abjectives of the study were to:

@.
N<
» Determine the acoustic signature of the pile driving v\\é‘

* Determine the underwaler noise impact of the @@é\ activity; and

= Estimate the potential impacts on %g?eatlonal diving sites and the wider bay area
including the Dublin Bay Special Are@ onservation, Dublin Bay Special Protection Area
and the Rockabill to Dalkey to Speg@ a of Conservation

S $°’
s
X
1.2 SITE DESCRIPTION

The Alexandra Basin East site is located on the east coast of Ireland within the Dublin Port Estate,
Dublin. The Alexandra Basin area comprises two main basins, Alexandra Basin East and Alexandra
Basin West. Dublin Port is the largest port in Ireland. Dublin Port Estate comprises an area of circa
260 hectare spanning both the North and South banks of the River Liffey. The ABR site is located
within the navigation channel and fairway from Dublin Port into Dublin Bay. The location of the pile
driving is shown in Figure 1.1,

This study relates to underwater noise measurements that were undertaken during 2 period of piling
activity being carried out at Alexandra Basin East (ABE), (see Figure 1.1 for piling location). This data
and an underwater noise model have been utilised to estimate the potential impact of proposed piling
activity at Alexandra Basin West, which is located further upstream than Alexandra Basin East
(indicated by Alexandra Basin in Figure 1.1}.
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Figure 1.1 - Alexandra Basin Region site show@%@caﬂon of pile driving
S
1.3 CRITERIA CHOSEN FOR‘HIS REPORT
(¢

N
1.31 Underwater Noise Level%gﬁé‘\
O

A Sound may be defined as the periodic disturbance in pressure from some equilibrium value,
Underwater noise is measured in decibels (dB). Sound pressure is actually measured in Pascals. The
unit of pressure is given in Pascals (Pa) or Newton per square metre (N/m?). In order to avoid dealing
with a very large range of numbers, i.e. from 0.00002 Pascals to 20,000 Pascals the logarithmic
decibel scale is used. This simplifies the same range of numbers, by setting up a logarithmic scale
based on a reference pressure.

For historical and scientific reasons the reference pressure chosen for airborne noise is not the same
as that chosen for underwater noise. This means that there is no DIRECT relationship between
decibels in air and decibels in water.

decibels in Air # decibels in water

Quoted (peak) source levels for underwater noise sources are quoted in dB re pPa at 1 metre. This is
a ‘notional' figure extrapolated from far field measurements as it is not practicable to measure sound
levels at 1m from an active source such as a ship or a pile-driver. Measurements are taken in what is
known as the far field and extrapolated back to a notional 1m (horizontal distance) from the idealised
point source. It is usual to take measurements at several hundred metres or kilometres in deep water
and extrapolate the measured levels to what has become known as;a-im source level. This is
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illustrated in Figure 1.2. The actual propagation of sound in the near {Fresnel) field produces an
undulating curve, but the extrapolated dashed line produces a much higher source ievel (10).

! : ; For
I Transition |
A Near (Fresnel) field 1 region I {Frmfsiréli\gferl
Bk ST } |
~ [
B —~a.C
- ¢ === —-b—4-—1-—taus

S
Q
Figure 1.2 - Extrapolation for evaluating Ung}eﬁ@a‘ter Noise source levels {Urich 1983, Fig. 4.2).
N

o
This extrapolation leads {o apparently Q@?@ralues for the source level and can lead to erroneous
conclusions about the impact on marin@og@mmals and fish for the following reasons:

S
&

X
= Far field source levels do ng\ apply in the near field of the array where the sources do not add
coherently; sound levelsin the near field are, in fact, lower than would be expected from far
field estimates.

= Source level calculations are generally based on theoretical point sources with sound
propagating equally in all directions. This is not easily replicated in real world conditions.

= The majority of published data for underwater sources is based on deep water exploration.
Sound propagation in shallow water is significantly more complex and sound does not
propagate as efficiently as it would in deep water.

As indicated previously underwater noise is referenced to a different pressure value so decibels
underwater do not correspond to decibels in air. A table of typical underwater noise levels is set out
below in Table 1.1.
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Table 1.1 Typical Underwater Noise Levels

SPL SEL Sound | peak :
Source dBre: 1uPa @ | dB re: 1pPa’ | Duration | Fraquency E’;“d Width

1m 8 seconds | HZ
Super Tanker 185
337m long @ s constant | 23 5-100
18 knots
Drilling 145-191
(Ship/Semi- s constant | - 1-600
submersible)
Dredging 177
(Suction/Hopper o constant | 80-200 20-8,000
dredge)
Acoustic
Harassment 185
Device (AHD) 185 0.5-2.0 | 10,000 600
Tug vessel 145-170

. . - constant | - 37-5,000
(while towing) i
: - -
Wind turbine 142-153 &
(power output - - o@f.g,ﬁstant 16 15-20,000
8
1MW) \Qoi? D
Fishing vessel 150 o°Qo*&
(12m long @ 7 - §®‘ constant | 300 250-1000
knots) ) \Q(‘Q &‘O
N
“Table adapted fréin NPWS Guidelines, December 2013
\0
&
QO

1.3.1.1 Pile Driving

There are essentially 3 types of pile driving used in construction; (a) impact pile driving, (b) vibratory
pile driving and (c) auger piles. Auger piling comprises a drilling process where the pile effectively
‘lines’ the excavated hole until the desired depth is reached; it is suited for soft ground which is easily
extracted. Auger piles provide a relatively quiet means of installing piles where ground conditions are
suitable. Vibratory pile driving is normally used for sheet piles, which are thin overlapping sheets, and
is similar to rock-breaking in implementation. A hydraulic driver provides small vibratory movement to
the pile in combination with a static weight which forces the pile through the ground. Impact pile
driving comprises the use of a drop weight or equivalent force transmitting a downward blow to the
pile until target resistance is met. It is the noisiest form of piling. The pile driving source in this case
was an impact pile driver.

Underwater noise levels arising from pile driving have been extensively studied, in particular for the
installation of offshore wind turbines. While the data for offshore wind-farms is useful it must be put in
context. Offshore wind farms are typically installed on 4 to 6m diameter piles in relatively deep water.
The energy required to drive a pile is proportional to the square of the diameter of the pile. In this
project we are proposing to use piles no greater than 900mm in diameter with a consequent reduction
in source level.
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For pile driving the criteria is generally quoted with reference to SEL. This is due to the impulsive
nature of the sound and more accurately reflects the total energy transmitted to the water body in pile
driving.

Noise source level data for piling is quite complex as different parameters are often reported. One of

the most widely accepted sources of information on pile driving noise levels is the Compendium of
Pile Driving Sound Data compiled by Reyif (2007). This compendium reports 10m peak sound
pressure levels of 208 to 210 dB re 1 uPa for 0.9 to 1.5m diameter piles when impact driven and 175
to 182 dB re 1 pPa for sheet piles when driven by a vibratory driver. The reduction in noise level is
due to the lower energy required to drive a sheet pile and the change in driver to a vibratory machine.

A report prepared by URS Consultants for construction work in Darwin Harbour indicates a spectrum
level in the range 185-210 dB re 1 pPa for a 1.5m impact pile driver with a peak frequency in the 200
to 500 Hz region.

Studies by Thomsen et al. (2008), Southall et al. (2007) for example, provide detailed reviews of the
melrics used to measure and assess lhe impact of underwater noise in the marine environment.
Unfortunately no uniform standards have been internationally agreed on underwater noise metrics lo
date.

The most comprehensive approach to date has been proposed by De Jong et al (2011) who have
provided clarification on appropriate metrics, from which a brief overview is provided below. This draft
standard is being increasingly adopted across Europe, by professicnal bodies and academics.
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2.  METHODS

21 MEASUREMENT LOCATIONS

The locations of the noise measurements are shown in Figure 2.1. Two measurements were made in
the Wider Dublin Bay at either side of the Bay (S1 and S2). Noise measurements were also made at
four stations (A-D) in Alexandra Basin East: along a transect (Transect 1) from the piling location in
the ABE, across the channel to the opposite pier (Figure 2.2). Measurements were also made at
three stations (D-H) in the River Liffey Channel: along a transect (Transect 2) starting upriver from
the source and continuing parallel to the channel, to Location H (near the North Bull Light) 3.5 km
from the source (Figure 2.2). Measurement locations were located just north or south of the
navigation channel for safety reasons. Station D is common to both transects.
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Figure 2.3 - Measurement Locations
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2.2 THE SOUND SOURCE Qé\§\§
\C’OQ
2.21 Pile Driving £
&

Pile driving emits a low-frequency impulsive sound with peak energy between 100 and 200 Hz
(OSPAR, 2009). Source levels from pile driving activity depends on many factors and levels as high
as 243-257 dB (P-P) re 1 yPa at 1 m (Nedwell et al., 2004) have been reported. Source levels are
dependent on a number of factors including the diameter of the pite. Smaller piles tend to have higher
frequency noise emissions. Figure 2.1 illustrates the typical impulsive nature of pile driving.

Figure 2.5 — Typical impulse generated by pile driving
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2.3 DATA ACQUISITION

The hydrophone was suspended at a depth of approximately 5 m below sea level using a combination
of floats and weights to provide heave compensation. The survey vessel's engines and other
equipment that might have interfered with measurements, such as an echo sounder, were switched
off and the boat was allowed to drift to minimise flow noise. The hydrophone output was examined
before recording began to ensure that self-noise caused by cable strum, own-ship noise and electrical
interference was at a minimum.

Sound recordings were made using a Geospectrum Technologies M8 broadband hydrophone and
recorded directly onto a laptop computer using an Avisoft USG signal acquisition system. Data were
in the form of WAV files providing a continuous audible record of the noise events, Sampling was at
48,000 Hz.

Noise recordings were taken at 10 locations from 70 m from the piling operation out to a range at
which the sound could no longer be distinguished from background noise (Figure 2.1-2.2).
Recordings were also made near two diving sites in the outer Bay, one of which is located in the
Rockabill to Dalkey SAC (S1 in Figure 2.1). A GPS position was taken for each recording.

The measurements were made under favourable conditions, leading to good signal to noise ratio over
a frequency range that included the piling noise energy. For each of the measurement locations the
Sound Exposure Level (SEL), Peak Sound Pressure Level (PEAK SPL) and Root-Mean-Square
Sound Pressure Level (RMS SPL) were calculated and are reportegin the resulls.

2.3.1 Calibration CQ°

75
Three separate calibration mechanisms were emp\g@@fb

00%\ &

* Manufacturer’s calibration certlflcgi%ﬁ%ed at purchase.

O
» Field calibration using a Bruel ﬁé@aer Hydrophone type 4223 calibrator: carried out before
and after each set of measur@ments and cross-checked with a Bruel and Kjaer type 2250
sound level analyser. Qosé‘\
O

+ Voltage injection calibratcljon at a range of frequencies: 250.12 Hz, 500 Hz and 1 kHz.

2.4 DATA ANALYSIS

Post-analysis was carried out using Matlab's Signal Analysis Toolbox. Noise measurements were
divided into three categories:

1. Locations where piling noise was the dominant noise
2. Locations where piling noise was inaudible

3. Locations in the ABE area when piling noise was not taking place

Where piling noise was present SEL was the primary metric, where piling'noise was not evident SPL
was the primary metric. In both cases Peak SPL and Power Spectrum Density were also reported.
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2.4.1 Acoustic Metrics
This report utilises the standards and definitions set out by De Jong et al. {2011).
24.2 Sound Exposure Level (SEL)

The problems associated with the time period over which the Sound Pressure Levels are averaged,
as highlighted above, can be overcome by describing a transient pressure wave in terms of the Sound
Exposure Level (SEL). The Sound Exposure Level is the time integral of the square pressure over a
time window long enough to include the entire pressure pulse. The Sound Exposure Level is therefore
the sum of the acoustic energy over a measurement period, and effectively takes account of both the
level of the sound, and the duration over which the sound is present in the acoustic environment.
Sound Exposure (SE) is defined by the equation:

SE = J, p2@®adt

where p is the acoustic pressure in Pascals, T Is the duration of the sound in seconds and t is time.
The Sound Exposure is a measure of the acoustic energy and therefore has units of Pascal squared
seconds (Pa s).

To express the Sound Exposure as a logarithmic decibel, it is compared with a reference acoustic
energy level of 1 |.|Pa s. The Sound Exposure Level (SEL) is then gef' ined by:

,@é‘

8
Fx°
SEL values were calculated on the time interval b@ﬁg@%ﬂ piling strikes.
é
24,3 Peak Sound Pressure Level (gm SPL)
<<O \\q

SEL =10 Logqg Jo p2@)dt/Prgf?

For transient pressure pulses such as $ﬁ’ explosnon or a single discharge of an airgun, the peak sound
level is the maximum absolute valu the instantaneous sound pressure recorded over a given time
interval. Hence: QOQ

Peak Level (zero-to-peak) = 20 x log .. (Ppeak /Prer)

When the pulse has approximately equal positive and negative parts to the waveform, the peak-to-
peak level is often quoted and this is equal to twice the peak level or 6 dB higher.

2.4.4 RMS Sound Pressure Level (RMS SPL)

The Root-Mean-Square (RMS) Sound Pressure Level is used to quantify noise of a continuous
nature. Underwater sound sources of this type include shipping, sonar transmissions, drilling or
culting operations, or background sea noise. The RMS Sound Pressure level is the mean square
pressure level measured over a given time interval (t), and hence represents 2 measure of the
average sound pressure level over that time. It is expressed as:

RMS Sound Pressure Level = 20 x log .. (Prms/Prer)

Where RMS Sound Pressure Levels are used to quantify the noise from transients, the time period
over which the measurements are averaged must be quoted as the RMS value will vary with the
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averaging time period. Where the noise is continuous, as in the examples given above, the time
period over which measurements are taken is not relevant as the measurement will give the same
result regardless of the period over which the measurements are averaged. For this report the
averaging time period has been taken as 125 milliseconds. This is in line with ‘fast’ weighing as
defined in ISO 80000,

2.5 MODEL
2.5.1 Shallow Water Noise Models

Many forms of noise model are available for underwater propagation. The complexities of a shallow
water environment require significant modelling effort and simplified spherical or cylindrical
propagation rules do not apply. The complex interaction between the seabed and sea surface mean
that propagation paths are not coherent and significant attenuation occurs as a result. Different
approaches range from Marsh-Schulkin to Finite Element Modelling (FEM) in terms of calculation
complexity. Modelling of pile driving as a source is also complex due to the nature of the activity
{(Reinhall & Dahl, 2011). While an FEM approach is suitable in close proximity {0 the source greater
ranges make FEM impractical due to computational complexity.

With the availability of validated industry standard approaches Normal Mode (NM), Fast-Field
Programs (FFP) and Parabolic Equation (PE) models based on a contour integral representation of
the acoustic pressure have become increasingly popular in deriving long range solutions. FFP models
evaluate the integral directly by stepping along the contour. The ngsmal mode series neglects certain
contributions which tend to be important in the near-field. Rece@t‘\’work {Lippert & Lippert, 2012) has
validated an FFP approach with reference to an FEM model. &

2.5.2 Scooter Model §

Nta
For this report an FFP model based on the ER code was used. SCOOTER is a finite-element
FFP code for computing acoustic flelds in.ge 2 independent environments with fluid/elastic seabeds
(Etter, 2013). It is both more accurat “thore reliable than the normal mode method and is the
preferred technique for low frequency, s\hﬁ range, range independent problems. It is, however, much
more computiationally intensive than gdrmal modes for long-range problems, and the computational
load increases rapidly with increacsj'bsﬁégrequency.

The method is based on direct computation of the spectral integral (reflectivity or FFP method).
Pressure is approximated by piecewise-linear elements as are the material properties. (One exception
is the density which is approximated by piecewise constant elements).

2.6 MODEL CONSTRUCTION

In order to predict noise levels occurring at the Rockabill to Dalkey SAC the model was created to
produce transmission loss predictions for a transect of 18 km (M1 to M2 on Figure 2.4).
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N
Stratigraphic logs of a series of boreholes Iogﬁ‘?qﬁ\}in Dublin Bay (Figure 2.4} were examined to
understand the underlying geology of the are &he thicknesses and geoacoustic properties of the
layers inputted into the layered model wer\geﬁgﬁsg on this information (Table 2.1).
SN
Qoo®
Table 2.2 Seabed Geoacoustic Paraégéters tUsed for the Model

\
Geoacoustic Parameters X

Siit fayer: 1.5 m thick, top: cp = 1500 m/s, p = 1000 kg.m-3 bottom: cp = 1575 m/s, p = 1700
kg.m-3

Coarse sand: 3.5 m thick, cp = 1750 m/s, p = 1950 kg.m-3

Gravel: 16.3 m thick, cp = 1800 m/s, p = 2100 kg.m-3

Clay: 5.7 m thick, cp = 15675 m/s, p = 1700 kg.m-3

Gravel: 6 m thick, cp = 1800 m/s, p = 2100 kg.m-3

Limestone half-space: ¢p = 1800 m/s, p = 2100 kg.m-3
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3. MEASUREMENT RESULTS

3.1 SOUND SOURCE CHARACTERISTICS

The noise signal profile from piling at Location A is shown in Figure 3.1, indicating clearly the
impulsive nature of the noise. This can be compared with Figure 3.2 indicating the noise profile for
the same duration at Location H. At Location H, located 3.5km from the source there is no trace of the
impulsive pile driving noise.

{\\é
S
\Qoo?f@b
S
S
o
Figure 3.7 - Typical impulsive pile drwﬁ%\&lse profile at Location A
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A
oo(éé\
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Figure 3.8 Typical noise profile at Location H

3.2 ALEXANDRA BASIN EAST
The metrics on measurements for Transect 1 were calculated and plotted as follows:
s Sound Exposure Level per pulse as a function of range

e Peak Sound Pressure Level as a function of range

12
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* Root-Mean-Square sound pressure level as a function of range

The results of the noise measurements for Transect 1 (station A-D) in the Alexandra Basin East are
shown in Table 3.1. Measurement results of RMS Sound Pressure Level (RMS SPL), Peak Sound
Pressure Level (PEAK) and Sound Exposure Level (SEL) are shown in Figure 3.3, and Figure 3.4
shows the power spectrum density results. Figure 3.3 shows a decreasing trend in sound levels with
increasing range from the source, with the levels dropping sharply closer to the source. The average
SEL of 202 dB re 1 pPa’s at Station A, 77 m from piling, drops to 187 dB re 1 uPa’s at Station D, 511
m from piling. The Power Spectrum Density plots of individual pile strikes confirm that the pile strike
noise is predominantly below 1000 Hz.

SPL levels at these four locations, A-D, are dominated by piling noise.

Table 3.3 Noise Measurements for Transect 1: Alexandra Basin East

Location SEL PEAK RMS SPL

dBre1uPa’s | dBre1pPa | dBre1 pPa
A 202 178 154
B 193 170 145
C 19 168 S 143
D 187 1615 139
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Transect 1: Alexandra Basin East
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Figure 3.9 - Measurement Results for Transect 1:Alexandra Basin East
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3.3 RIVER LIFFEY CHANNEL

The results of the noise measurements for Transect 2 {Stations D-H) in the River Liffey Channel are
shown in Table 3.2 and Figure 3.5 shows the power spectrum density results.

Location E is located 500m upriver from the piling source, Location F is 300m located downstream
and both show significant attenuation of piling noise. This attenuation is primarily due to the locations
being outside the confines of the Alexandra Basin and not subject to the reverberation occurring in the
confined area. Propagation to these locations is along the River Liffey channel.

The River Liffey discharges to an estuary, where river discharge and tidal stirring strongly affect the
sound velocity profile. Scales of temporal and spatial variability are often particularly short, resulting in
abrupt changes to the acoustic environment. Such small-scale estuarine sound velocity structures
and temporal changes have significant impacts on sound propagation. The significant attenuation
oceurring in this short space is evident in these measurements.

The timing of the measurements at Station G did not coincide with an incident of piling. During the
measurement at Location G a ship was docking at Alexandra Basin. The docking manoeuvre required
the use of thrusters and main engines, giving rise to elevated noise levels at this location. The
measurement reported is taken from the period during which the ship was docking in order to provide
an indication of noise levels in the River Liffey channel during ship movements.

At location H {Figure 2.2) 3570 km from the piling location, only background levels of noise were
recorded i.e. there was no detection of a signal from the piling,,There were no nearby noise sources
(such as shipping) at this location during the measurement p#riod. The background RMS SPL noise
level at this location was measured at 113 dB. This lg@round noise level is consistent with that
reported in 2013. Beck et al. 2013 reported the meao%Sand Pressure Level for Dublin Bay at 113 dB
re 1 uPa with a standard deviation of 8 dB. & &

LS
O
SN
Table 3.4 Noise Measurements for Trangg@\tﬁ: River Liffey Channel
S
SR
S
> SEL PEAK RMS SPL
<
Station
dBretpPa’s | dBre1pPa | dBre1ypPa
D 187 161 139
E 156 127 108
F 173 146 127
G 191 146 132
H 170 128 113
15
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Figure 3.11 - Power Spectrum Density Results for Transect 2: River Liffey Channel

3.4 WIDER DUBLIN BAY

At the Bailey and Scotsman's Bay (Station S1 and S2 respectively) measurements of shipping noise
were undertaken in order to compare against the background sound levels. The results of the noise
measurements for the Wider Dublin Bay are shown in Table 3.3, and Figure 3.6 shows the power
spectrum density results.

3.41 The Bailey

At the Bailey a trawler passing by produced RMS SPL measurements of 120 dB re 1 pPa. This
elevated level is above the 'background’ level for Dublin Bay. This elevated level will occur for a short
period of time while the vessel transits through the area. Typically the elevated level arises for a
period of about 10 minutes. Longer durations of elevated noise may occur if the vessel was trawling
or engaged in fishing activity.

16
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of hard quay walis which act as near perfect reflectors. The mode! will therefore overestimate the
transmission loss close to the source due to the reverberation.

The reverberation in the near field leads to high noise levels close to the source. A model will predict
greater loss of energy in a free field situation and carry this prediction forward in the model. In practice
there is a transition zone just outside the reverberant area where significant attenuation takes place in
a short range due to changes in salinity and other factors. In the river and navigation channel the
transmission losses revert o modelled rates albeit with an over-estimate of initial values.

This can be seen in the measured values at Location C and D across the river channel and Locations
E and F a short distance up and down river from the Alexandra Basin. At Locations C and D the SPL
averages 140 dB whereas at Location E {500m upriver) the SPL is 108 dB which is at background
levels. The SEL at this location is 156 dB. At Location F (300m downriver) the SPL is 127 dB and the
SEL is 173 dB. This is a clear indication that noise from piling reduces to background levels
somewhere between 300 and 500m from the source in Alexandra Basin.

The predicted loss compared to the measured loss along the modelled transect indicate an over-
estimale in the order of 12 dB at ranges in excess of 1 km. While the values are in general
agreement, the relative transmission loss at ranges beyond 1km are in good agreement. Given the
complex environment that exists in Dublin Bay, the model can be used to provide accurate
transmission loss estimates at long ranges. The modelling data is supported by site specific
measurements confirming the relative transmission loss.

19
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4. DISCUSSION

At close ranges, the initial peak of the waveform was expected to be very pronounced, lasting
approximately 10 ms. On site measurements indicate a pulse of 200 ms duration comprising the direct
pulse and several reflections from the sides of the Alexandra Basin. Within 500m of the source the
duration of this peak does not significantly increase and the intensity decreased rapidly at increasing
range. Close to source the sound was highly broadband. Peak sound energy occurred at below
1000Hz but there was substantial energy up to 10 kHz. High frequencies were rapidly attenuated with
distance and beyond 500m the majority of the impulsive pile driving sound was attenuated.

The results for station H (3570 km from the source) show that no noise emanating from the pile
driving activity is detected. The background sound levels recorded at station H are similar to
previously reported noise measurements for Dublin Bay (see location of previously reported
measurements in Fig. #)

The noise measurements at the Bailey and Scotsman's Bay were above expected background levels
due to the nearby shipping traffic. Piling noise was not audible at Location H i.e. at any point outside
the North Bull or Great South Walls.
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Figure 4.14 Location of previously reported noise measurements for Dublin Bay.
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41 COMPARISON WITH MODEL RESULTS

4.2 INCREASING PILE SIZE

The measurements on whlch this report is based took place while H-section piles with a cross
sectional area of 333 cm? were being driven to depths of 35m in Alexandra Basin East (ABE). Several
pile driving options are feasible for lhe Alexandra Basin Refurbishment (ABR) project. The ABR
project has a worst case scenario requirement for 1.6m diameter piles. 1.6m dia. piles with a wall
thickness of 27.5mm wall thickness have a cross sectional area of 679 cm2 or approximately twice
the cross sectional area of the piles measured for this report. The pile driving energy required for the
larger crass-sectional area will result in an increased acoustic output. The estimated noise levels have
therefore been increased by 6 dB to provide worst case noise levels.

4.3 OVERALL UNDERWATER NOISE IMPACT

The overall noise output has been estimated for a number of specific locations. These estimales are
based on the resuits of the site specific measurements and the modelling carried out for the Dublin
Bay area.

4.3.1 Noise Levels in Alexandra Basin & River Liffey Channel

Noise levels arising from 1.6m diameter piles being driven in thedilexandra Basin in the River Liffey
channel and the Alexandra Basin area will be higher t those reported in Table 4.1 by
approximately 6 dB. The levels in this area are signifi car tly reased due to the reverberation within
the confined space. At distances beyond this the nms@ fé:al attenuates rapidly so that at 500m the
levels are at background noise levels.

Q \
I
Table 4.7 Predicted Piling noise levels f{rgﬁ‘bq&%R project
A
\C’OQ
(\g&‘ SEL PEAK SPL
Locationd® 2 dBre 1 dBre 1

dB re 1 yPa’s uPa uPa
A 208 184 160
F 179 152 133
E 165 133 114

4.3.2 Noise Levels at Seal Haul Out Sites

Underwater noise levels at all recognised seal haul out sites wili not be impacted by piling noise from
the Alexandra Basin.

2
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4.3.3 Noise Levels at Dive Sites

Underwater noise levels at recognised recreational diving sites will not be impacted by piling noise
from the Alexandra Basin. This has been confirmed with measurements taken at Locations S1 and S2
as shown in Figure 2.1. These are the two nearest dive sites to the Alexandra Basin. In both cases
the underwater noise level was determined by the presence of vessels in the area. Noise modelling
for pile driving indicates that the Transmission Loss between the Alexandra Basin and these sites is
such that no noise from pile driving will arise.

4.3.4 Noise Levels in the Rockabill-Dalkey SAC

Piling noise from the Alexandra Basin Refurbishment project will not impact underwater noise levels at
the Rockabill to Dalkey Special Area of Conservation. The measurement of underwater noise levels at
the SAC while piling was taking place in ABE and a noise prediction model indicates that the
Transmission Loss between the Alexandra Basin and the SAC is such that no noise from pile driving
will arise.

4.3.5 Noise Levels in the South Dublin Bay and River Tolka Estuary SPA

Piting noise from the ABR project will not change underwater noise levels at the South Dublin Bay and
River Tolka Estuary Special Protection Area. Underwater noise measurements taken at Location G
{close to the pontoon at Ringsend Power Station) indicate no pili 39 noise is audible when shipping
movements are taking place and is close to background levelsPat other times. For wading birds
generally, underwater noise propagates least at low water, wh%n hey are likely to be foraging.

NN @
0

While some level of piling noise may be present clos e Alexandra Basin it will have no significant
environmental impact on the South Dublin Bay ang iver Tolka Estuary Special Protection Area

s

0
4.3.6 Noise Levels due to Proposenigﬂo{eﬁgmg for ABR

<<O &\q

Underwater noise levels from dredgin cﬁ%tlwty will be 5|gn|f cantly lower than those arising during
piling. From the modelling carried outythe underwater noise transmission loss is significant due to the

shallow water and the sediment/s&nd based seabed in Dublin Bay. Proposed dredging activity is
limited to the navigation channel @hd the Alexandra Basin.

The navigation channel is close to the North Bank and some dredging noise will arise at low tide in
this area. Due to the extremely shallow water depths at low tide, transmission loss will be far greater
than that outlined in the model in section 2.5. Underwater noise propagating in this area will be at
background |levels and will not have any significant environmental impact.

Underwater noise arising from dredging the navigation channel inside the North Bull Wall will not
propagate to Bull Island. Dredging in the navigation channel east of the Bull Wall is located 1500m
from North Bull Island from which it is separated by very shallow water. Noise from dredging will not
cause any significant environmental impact at North Bull Island.

Dredging and dumping of spoil in the SAC represent a small portion of the total project and
appropriate mitigation can ensure that no significant environmental impact occurs.

4.4 RECOMMENDATIONS

The pile driving activity at Alexandra Basin East was of limited duration. This necessitated short
measurement periods in order to maximise the number of measurement locations during pile driving

22
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activity. Should the ABR project go ahead underwater noise monitoring should be carried out in the
Alexandra Basin area and the wider Dublin Bay area to confirm that underwater noise levels are not
having any significant environmental impact.

Underwater noise levels inside the Alexandra Basin and a short stretch of the River Liffey will be
elevated as a result of piling activity. In order to avoid any impact on migrating salmon smolts a three
month break in piling activity is proposed for the months of March to May inclusive. Piling activily will
be limited to 12 hours per day, with no activity on Sundays or Bank Holidays. These breaks in piling
activity provide periods of at least one tidal cycle per day and a lengthy exclusion period where no
piling takes place.

The worst case piling noise will reduce to background levels within 500m from the source. This limited
area is not frequented by cetaceans or seals. Introducing mitigation measures to reduce piling noise
further, such as using dry caissons or bubble curtains is not warranted. Such mitigation measures will
serve to prolong the period over which piling takes place and could result in unnecessary disturbance
of the sediments in the Alexandra Basin.

The use of real-time acoustic monitoring and Marine Mammal Observers as part of the project
construction Management Plan should be implemented. Acoustic monitoring can be provided in both
the navigation channel and at the spoil dump site for both noise measurement and detection of
cetaceans.

23
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5.  CONCLUSIONS

Noise from piling in the Alexandra Basin area of Dublin Port has an impact on an area confined to the
Basin in which piling takes place, and a short distance upstream and downsiream of that point. No
piling noise is detectable at the North Bull Lighthouse or the outer Dublin Bay area.

Model results using a validated methodology is in good agreement with the measured results for
Transect 1, 70 -500 m from the source, and consistent with the measurements at location H, 3570m
from the source. There is no noise from piling detected at a distance of 3570 m from the source.

The background sound levels measured are consistent with previously reported background levels for
Dublin Bay.

Mitigation measures comprising of bubble curtains etc. to reduce piling noise will serve to prolong the
piling period for no beneficial environmental impact. Piling at the Alexandra Basin has no significant
environmental impact at the South Dublin Bay and River Tolka Estuary SPA, the Rockabill-Dalkey
SAC or popular dive sites in Dublin Bay.

Dredging of the navigation channel and dumping of the dredging spoil at the Spoil Ground will cause
short term localised increases in underwater noise levels. These changes will have no environmental
impact at the South Dublin Bay and River Tolka Estuary SPA, the Rockabill-Dalkey SAC or popular
dive sites in Dublin Bay.
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Response to RFI

APPENDIX A - UNDERWATER NOISE REPORT

MEASUREMENT RESULTS

Station | SEL PEAK SPL

A 2007739361 | 1748538776 | 153.1395132
A 201.469133 | 177.7620033 | 153.8340886
A 2025961402 | 179.0000485 | 154.0617749
A 2015245094 | 177.8663801 | 153.8806625
A 203.1280763 | 180.0885845 | 155.4937273
A 202.4778115 | 182.0892012 | 154.8434067
A 201.5711661 | 177.8881766 | 153.9362245
A 202.0099885 | 180.9551392 | 154.4649033
A 202.8013200 | 181.8358114 | 155.1663123
A 202.6138686 | 179.2563847 | 154.9793997
A 203.1720353 | 179.2117716 | 155.5370825
A 200.981383 | 177.3153613 | 153.3472443
A 203.4366688 | 179.115104 | 1564887004
A 200.314674 | 175.4421005 | 4826804416
A 201.2625899 | 176.31179%C| 153.6279261
A 202.1400203 | 1779884860 | 154505828
A 2012634786 | $749066394 | 153.6293278
A 200.8723188°| §77.1949427 | 153.2380234
A 200.038456°| 176.8592031 | 153.3020502
A 20297592 | 178.7701420 | 154.7433717
B 1935560112 | 171.1092282 | 146.9520794
B 4038968691 | 1705395186 | 145.8316074
B | 193.6680128 | 170307042 | 145.802817
B 193.4036709 | 1709463762 | 145.3384814
B 192.7165275 | 170.9187298 | 144.6513329
B 192.9038947 | 170.9843233 | 144.8387037
B 192.8388753 | 169.6992177 | 144.7736841
B 192.1520205 | 168.3746091 | 144.0868045
B 192.5260035 | 170.2572914 | 144.4616367
B 1926134378 | 168.7625220 | 144.5481634
B 192.9900067 | 169.2085381 | 144.924813
B 193.9214876 | 170.3392437 | 145.8562019
c 188.3563601 | 165.0254908 | 140.8265067
c 190.4368126 | 167.1589202 | 142.9003135
c 191.0811981 | 189.284809 | 1435540618
c 191.044955 | 168.6189775 | 143.5174952
c 191.0151126 | 168.988670 | 143.48681061
c 191.2449774 | 167.3531040 | 143.7179847
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Response to RFI

Station | SEL PEAK SPL

c 191.5021201 | 169.1031897 | 143.9752555
c 1925775072 | 170.567756 | 145.05086

c 188.0047801 | 164.6073703 | 141.4654268
c 190.2463804 | 167.4540968 | 142.7184371
c 191.0412328 | 168.338658 | 143.5132663
c 1905354254 | 168.0895667 | 143.0069511
c 191.2349952 | 169.3303654 | 143.7072525
c 190.2746271 | 168.0618237 | 142.7467052
c 1911994552 | 169.1353618 | 143.6719157
c 191.0828654 | 169.102052 | 143.5555679
D 185.4283787 | 150.8192834 | 137.4300135
D 186.8463468 | 161.1008138 | 138.1252381
D 186.9975862 | 160.255365 | 138.2764892
D 167.2388024 | 160.1401364 | 138.5177011
D 187.2207273 | 162.1380958 | 138.4906295
D 187.170933 | 1630689279 | 138.4568366
D 187.1750835 | 162.7643728 | 138.4548820
D 187.1627251 | 158.1742306 | 138.4416168
D 187.2479427 | 160485027 | 1365268454
D 1877718686 | 162.6247992 ('139,0507058
D 188.0674267 | 161.0884348 | 139.346305
D 1858420591 | 1569170082 | 137.081933
D 187.9551505 01551663662 | 139.2339657
D 188.1935148 .\ 160.2543148_| 139.472408
D 188.044528% | 162.6144003 | 139.3233583
D 13§.‘i@3779 163.9171286 | 139.410959
D 187.7037301 | 163.1468153 | 138.9526372
D o187.3049242 | 160.9328979 | 138.58368272
D 187.4973811 | 164.3955931 | 1387762823
D 187.4225339 | 160.37323 | 138.7014303
D 187.9203632 | 162.5694621 | 139.1992073
D 188.1407604 | 161.8081304 | 139.419663
D 185.6771916 | 150.5308837 | 137.6841359
D 186.1243741 | 160.6965861 | 139.4031432
D 188.0010141 | 162.3205423 | 139.2798648
D 187.7143013 | 161.4796802 | 138.9923754
D 1879380067 | 161.6342649 | 139.7354446
D 186.0994354 | 162.0103893 | 137.3384104
D 186.5360835 | 160.7015755 | 137.7750506
D 186.4556201 | 160.2731994 | 137.7347325
D 186.2101564 | 150.7081523 | 137.4890509
D 186.1438571 | 150.1801753 | 137.4227607
D 187.0154766 | 162.3337792 | 138.204366
D 185.4284 150.8193 137.43
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Response to RFI

Station | SEL PEAK SPL
186.8463 161.1098 138.1252
D 186.9976 160.2554 138.2765
D 187.2388 160.1401 138,5177
D 187.2207 162.139 138.4906
D 187.1799 163.0689 138.4588
D 187.176 162.7644 138.4549
D 187.1627 159.1742 138.4416
D 187.2479 160.4854 138.5268
D 187.7719 162.6248 139.0507
D 188.0674 161.0544 130.3463
D 185.843 150.917 137.0819
D 187.9552 163.1664 139.234
D 188.1935 160.2543 130.4724
D 186.0445 162.6144 130,3234
D 188.1321 163.9171 139.411
D 187.7037 163.1468 138.9826
D 187.3040 160.9329 138.5838
D 187.4974 164.3056 |  138.7763
D 187.4225 160.3732 | & 138.7014
D 187.9204 162,595  130.1992
o 1881408 | 4518081 130.4197
D 185.6772 | <°.450.5399 137.6841
D 188.1244 & 160.6966 |  139.4031
D 15@@@ 162.3205 139.2799
D 487M43 | 1614797 | 138.9024
D 5187.9389 161.6343 139.7354
D & 186.0094 162.0104 137.3384
p Y 186.537 160.7016 137.776
D 186.4556 160.2732 137.7347
D 186.2102 150.7082 137.4891
D 186.1439 1501802 |  137.4228
D 187,0155 162.3338 138.2044
E 152.5977 124.5082 104.2803
E 151.6412 126.2223 103.3476
E 157.4193 125.7421 109.1382
E 152.3311 124.3075 104.772
E 166.0284 134.1364 118.4693
F 172,383 147.446 126.3151
F 172.7075 148.3535 126.6081
F 172.7836 145.9922 126.7085
F 173.5101 146.4498 121.348
F 178.2361 143.5388 131.5513
F 175.3955 149.3929 120.2197
F 174.074 146.1126 127.997
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Station | SEL PEAK SPL
F 173.6816 146.4613 127.4662
F 173.2045 144.4828 126.7579
F 172.6349 144,1407 126.2208
F 1741373 146.7161 127.7764
F 172.8924 145.5825 126.7712
F 173.2635 147.0606 127.1811
F 173.3448 147.098 127.1955
F 173.2082 146.0646 127.0661
F 173.0795 145.0213 127.0114
F 173.5612 147.0027 127.4801
F 175.7054 147.0014 120.5795
F 174.5753 146.6797 128.5064
F 171.784 145.5283 1257122
F 173.3941 147.7608 127.2505
F 171.6376 145.2018 125.5627
F 172.8625 147.9637 126.784
F 171.5354 145.4834 125.4672
F 172.0325 146.1036 125.9618
F 172.1621 146.4153 | $126.0834
G 192.1964 145082145 130.5012
G 180.887 1472751 133,0811
H 169.2358 | _13b.3629 111.564
H 1717117 D $125.833 114.005
>
&
<<Q\ QAQQ
\Q
,\0
o°°§
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APPENDIX B
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1. INTRODUCTION

This report details the potential risks to marine mammals and recommendations for mitigation measures
related to the proposed Alexandra Basin Redevelopment Project in Dublin Port. It is based on a site visit
by the author, information from published and unpublished literature and communication with local
relevant authorities. This report is based on information on proposed development which involves
demoilition works, piling, dredging and dumping of dredge spoii.

2. LEGISLATION PERTAINING TO MARINE MAMMALS IN IRISH
WATERS

Marine mammals are protected by national legisiation and by a number of international regulations which
the Republic of Ireland is signatory to. The main legislation that affords protection to marine mammals in
Irish waters is the Wildlife Act (1976) amendment Act (2000), which prohibits wilful interference to wild
mammals and disturbance of resting and breeding sites.

All cetacean (whales, dolphins and porpoises) species occurring in European waters are afforded
protection under the EC Habitats Directive (92/43/EEC), of which Ireland is a signatory. The current
transpaosition of this legislation in Ireland is the EC ‘Birds and Natural Habitats' Regulations (2011). All
cetaceans are included in Annex IV of this Directive as species ‘in need of strict protection’. Additionally
the harbour porpoise (Phocoena phocoena) and bottlenose dolphin (Tursiops truncatus) are designated
Annex |l species ('those animals of community interest, whose consgrvation requires the designation of
special areas of conservation’). Ireland's two pinniped (seals) spegies, the harbour seal (Phoca vitulina)

and grey seal (Malichoerus grypus), are also designated x Il species under the EC Habitats
Directive. SES
&
N

The Republic of lIreland is also signatory to cog%o' ation crientated agreements under the Bonn
Convention on Migratory Species (1983); the O Convention for the Protection of the Marine
Environment of the northeast Atlantic (1992);&n ghe Berne Convention on Conservation of European
Wildlife and Natural Habitats (1979). &
QQ\ \\‘&\Q
. . X

In light of the legislation and consegyation status of marine mammals, careful assessment and
consideration must be given prior toﬁnd during all anthropogenic activity with potential for effects on
fhese species and their habilat. Q@ambay Isiand in Co. Dublin is designated as a Special Area of
Conservation (SAC) with the grey seal listed a species of qualifying interest and the harbour seal has also
recently been added as a qualifying feature. Furthermore the recently designated Rockabill to Dalkey
Island SAC (designated in 2012) overlaps with the proposed dredge material dump site. Harbour porpoise
is listed as a qualifying interest for this site, as it is an Annex Il species under the Habitats Directive.
Please note that the proposed capital dredging scheme also extends into the new Rockabill to Dalkey
SAC. As there are other SACs within Dublin Bay (with habitats, flora and fauna other than marine
mammals listed) in accordance with Article 6.3 of the Habitats Directive, An Appropriate Assessment
screening has been carried out by RPS and an AA will be produced for the proposed project.
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3 MARINE MAMMALS IN THE AREA

It is necessary to determine what marine mammals use the waters in the vicinity of the proposed works,
and likely extended zone of influence in order to estimate the likely significance of any impacts resulting
from the proposed development.

3.1 CETACEANS

Based on species’ ecology and sighting records cetacean species likely to use the area of Dublin Bay and
the dump area at Burford bank include harbour porpoises (Phocoena phocoena), bottlenose dolphins
{Tursiops truncatus), minke whales (Balaenoptera acutorostrata), Risso's dolphins (Grampus griseus)
and common dolphins (Delphinus delphis) (Evans, 1992, Berrow et al., 2001, 2008; Ingram, 2000; Ingram
et al,, 2001 and 2003; Rogan et al., 2001; O Cadhla ef al., 2004; O Brien ef al., 2009; IWDG, 2013).

An overview and literature review for each cetacean species occurring within and likely to oceur within the
study area is set out below.

3.1.1 Harbour Porpoise

Sightings of Europe’s smallest cetacean species, the harbour porpoise, have been relatively common off
all coasts of Ireland and in the Irish Sea (Northridge ef al., 1995; Hammond et al., 1995; Pollack et al.,
1997; Berrow ef al., 2001; O Cadhla et al., 2004; Anderwald et al,, 2011). The small size of harbour
porpoises and their erratic surfacing behaviour can make them difficult to detect. There are however
relatively frequent sightings of the species within Dublin Bay&cluding the dredge disposal site and
shipping channel (IWDG, 2013). Surveys of harbour porpoisesarried out at specific sites around the Irish
coast identified Dublin Bay as an important area for the_gpecies, with high densities in Dublin Bay of 1.19
per km? reported, representing one of the highest déhsities of the species recorded in Ireland to date
(Berrow et al., 2008). Surveys of cetaceans in the s outside of Dublin Bay, in the western Irish Sea,
indicated that harbour porpoise were by far;\\cﬁ%\*most abundant species in the area with relative
abundance of harbour porpoise estimated §‘§ porpoise per kmkm?® (Berrow ef al., 2011). Sighting
rates of harbour porpoise, and thus local densifes, were notably higher adjacent to Rockabill and Lambay
Islands. This was consistent with Berrov&oe@b. {2008) who recorded high densities during smaller scale
harbour porpoise surveys in the same %:é%. This suggests that this could be a good habitat for harbour
porpoises. The Rockabill to Dalkey Isl&nd SAC is designated for the conservation and protection of this
species. The proposed dredge Ets%eer?al dump site at the Burford Bank overlaps with this SAC site
boundary.

Harbour porpoises produce high-frequency sounds used for echolocation and communication, but do not
make frequency-modulated whistles typical of many delphinids. The high frequency sounds are
comprised entirely of click trains, produced in two narrow band frequency components, one between 1-20
kHz and the other between 120-160 kHz (peaking around 125-130 kHz) (Goodson et al., 1995).
Maximum source level is estimated at between 149 and 177 dB re 1yPa at 1 m (Akamatsu et al., 1992).

Harbour porpoises are very sensitive to vessel noise and activity and are unlikely to approach areas of
high activity (Polacheck & Thorpe, 1990). However it is the cetacean species most likely to be affected by
the proposed works considering the importance of the area for harbour porpoise. Mitigation measures
outlined in Section 9 will minimize potential impacts of the proposed works on this species.

3.1.2 Bottlenose Dolphin

A coastal species of cetacean commonly sighted in western irish waters (Evans, 1992, Pollock et al.,
1997) bottlenose dolphins are numerous on the south and west coasts (Ingram and Rogan, 2003; Ingram
et al., 2001, 2003). There are resident communities in the waters of the outer Shannon estuary (Ingram,
2000; Ingram and Rogan, 2003) and a transient population recorded off all Irish coasts (O Brien et al.,
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2009). Bottlenose dolphins have been occasionally recorded in Dublin Bay (IWDG 2013) However the
area is not significant at national level for bottlenose dolphins and the dolphins sighted there are likely to
be part of a transient population. Bottlenose dolphins are a wide-ranging species and individuals
commonly travel between coastal regions especially during the summer months (Ingram et al., 2003).

The bottlenose dolphin makes a wide range of vocalisations. Echolocation clicks (used for orientation and
foraging) are composed of intense short duration broadband clicks (40-130 kHz) (Au, 1993). Burst pulse
vocalisations may have a variely of social functions (0.2-16 kHz). Whistles are pure tone frequency
modulated calls ranging from 2-20 kHz. Clicks and whistle vocalisations can be made simultaneously.

Bottlenose dolphins may be attracted to vessel activity, making them potentially vulnerable to physical
harm from industrial activities, including dredging. Mitigation measures outlined in Section 9 will minimize
potential impacts of the proposed works on this species.

3.1.3 Minke Whale

The most common species of baleen whale found around Irish coasts, the minke whale is frequently
recorded around all parts of the west coast (Pollock et al., 1997, Berrow et al., 2002, O Cadhla et al.,
2004). Research conducted in UK waters suggest that the species moves southwards to inshore Atlantic
Margin waters in spring and summer, remaining until late autumn following which numbers decline
(Pollack et al., 2000; Northridge ef al., 1995). The minke whale has been sighted in near inshore waters
around lreland and of all whale species that use Irish waters is the species with the most near-shore
distribution, and therefore potentially the most vulnerable to %%

thropogenic noise resulting from
development in the marine environment Vocalisations of minke es involve intense, low frequency,

broadband (0.5-1 kHz bandwidth) and harmonic down-sweeps with maximum source level of 165 dB re 1
re 1uPa at 1 m (Edds, 1988). \\\‘@
o‘\\o«

Minke whales have been sighted in outer Dublin B@?o DG, 2013) and it is possible they occasionally

use the proposed dredging/dumping area at Burferd<Bank. There were six sightings of individual minke

whales off the Dublin Coast during cetacean s of the north Irish Sea in 2011, with most sightings

east of Rockabill and Lambay Island off no\lﬁ&‘bunty Dublin (Berrow ef al., 2011). Mitigation measures

outlined in section 9 will minimize potentiwrQ@%cts of the proposed works if there is occasional use of the
O

area by this species. S
&

&

3.1.4 Common Dolphin &

Although a mainly oceanic species, common dolphins have been frequently observed in large schools
around the coasts of Ireland (Pollock et al., 1997; Gordon et al., 2000) and it is the most commonly
stranded cetacean around the Irish coast (Berrow & Rogan, 1997). The mobile schools of common
dolphins seen in coastal waters tend to be foraging for shoaling fish species.

Vocalisations of common dolphins vary from whistles of 1-50 kHz frequency (mainly 6-12 kHz, max.
source level 172dB re 1pPa at 1 m) to echolocation clicks which may reach 150 kHz (max. source levels
170 dB re 1yPa at 1 m) (Evans, 1973; Moore & Ridgway, 1995). Clicks and whistles may be given
simultanecusly.

Common dolphins are attracted to vessels and are easily sighted and identified. It is considered unlikely
that the proposed works within Dublin Port will not impact upon common dolphins in the area as they do
not frequent the waters of inner Dublin Bay; however it is possible they will occasionally use the area of
the outer bay, where the proposed dumping of dredged material will take place, at the Burford Bank.
Mitigation measures outlined in section 9 will minimize potential impacts of the proposed works on this
species.
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3.1.5 Risso’s Dolphin

In Ireland Risso’s dophin have generally been recorded close to the coast with highest numbers of
sightings between August and February (Pollack et al., 1997; 2000). A large and robust species, Risso's
dolphins are slow moving and often seen in small schools (Berrow et al., 2002). Risso’s dolphins will not
usually approach vessels but are readily recognised by their distinctive colouration patterns and large
size.

Vocalisations include a variety of clicks, whislles, and pulsed calls. Whistles are rarely heard, but range
over 2.5-20 kHz, maximum source level of 170 dB re re 1uPa at 1 m. Clicks have peak frequency at 65
kHz and durations of 40-100 secs (Au, 1893).

It is considered unlikely that the proposed works will impact upon this species as there are no records of
this species in Dublin Bay, however mitigation measures ocutlined in section 9 will minimize potential
impacts of the proposed works If there is occasional use of the area by this species.

3.2 PINNIPEDS

Based on species’ ecology and sighting records, seal species likely to use the area of Dublin Bay and the
dump area at Burford bank include harbour seal (Phoca vitulina) and grey seal {Halichoerus grypus). An
overview and literature review for both seal species occurring within and likely to occur within the study
area is set out below.

&
3.21 Harbour seal <@
&
A
Harbour seals (also known as "common seals”) hav lished themselves at terrestrial colonies (or
haul-outs) along all coastlines of Ireland, which the e when foraging or moving between areas, for

example, and to which they return to rest ashor \}@9‘? young, engage in social activity. These haul-out
groups of harbour seals have tended historicallytedve found among inshore bays and islands, coves and
estuaries (Lockley, 1966; Summers ef al., @)‘, particularly around the hours of lowest tide. Harbour
seals in Ireland use terrestrial sites mainlég the western seaboard, with highest numbers in NW and SW
Ireland {Cronin et al., 2008). Qo®

N
The closest haul-out site of harb%@é\ seals to Dublin Bay is Lambay [siand where approximately 30
harbour seals were observed during national census in 2003 (Cronin et al., 2004), and 2012 (Duck &
Morris, 2013). Smaller haul-out groups were also observed at Skerries Island (n=3) and further north al
Clogher Head (n=8) and Dundalk harbour {n=18) (Cronin et al,. 2004}. Larger haul-out groups of harbour
seals occur further north in Carlingford Lough. An aerial census of harbour seals in Carlingford Lough
during 2011 recorded a fotal of 255 harbour seals at haul-out sites within the Lough (SMRU,
unpublished). The number of harbour seals counted during surveys at terrestrial sites generally represent
60-70% of the seals using the area, as some will be at sea, therefore using a correction factor on the
haul-out count data over 400 harbour seals could potentially use Carlingford Lough. There are no known
harbour seal haul-out sites within Dublin Bay. Recent findings from tagging harbour seals in SW Ireland
suggest that harbour seals are local foragers, generally staying within 20km of their haul-out sites (Cronin
et al., 2008}, however, studies in the UK have shown that harbour seals travel further distances from haul
out sites (over 100km), therefore it is possible that harbour seals from sites in Carlingford Lough use the
waters of Dublin Bay and very likely that harbour seals from haul-out sites on Lambay and Skerries and
Dundalk harbour use Dublin Bay.

Harbour seals are most vulnerable at their terrestrial haul-out sites during breeding and moulling periods.
These events occur between June and September in Ireland.

In addition to the identified terrestrial sites, the surrounding waters surrounding haulout sites are likely to
be critical habitat for harbour seals, for feeding and/or for navigation to more offshore foraging areas.
Results from a study by the author on the haul-out behaviour of harbour seals in southwest Ireland in
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recent years suggests that harbour seals spend up to 80% of their time at sea ( Cronin, 2007; Cronin et
al., 2008). Similar behaviour patterns have been seen in studies of harbour seals in Scotland (Sharples,
SMRU pers comm, Thompson & Miller, 1990). Unlike grey seals, harbour seal adults continue to forage
during the breeding season (Bonnes et al, 1994). In addition the mating strategy is based on males
diving and calling at aquatic display sites (Van Parijs et al., 1997, 2000, Hayes ef al., 2004). Disturbance
from anthropogenic noise during this period could potentially affect mating success. The hearing range of
harbour and grey seals extends over wide frequencies, including the ultrasonic spectrum. The area of
best hearing is between 8 and 25 kHz, with acute hearing also at lower frequencies (Maht 1968; Terhune
& Turnbuli 1995). There is potential for harbour seals using the waters in and in the vicinity of Dublin Bay
to be at risk to potentially detrimental impacts of the proposed piling, dredging and dumping. Mitigation
measures outlined in section 9 will minimize potential impacts of the proposed works.

3.22 Greyseal

Grey seals are distributed throughout Irish coastal waters and commonly seen hauled out on more
exposed shores than the harbour seal (Kiely, 1998). The large colonies of grey seals on the lrish
coastline are predominantly on the western seaboard on the northwest and southwest coasts and islands;
although relatively large numbers of grey seals are also found in southeast Ireland e.g. Wexford harbour,
Saltee Islands (O Cadhla et al., 2007).

A national census of the grey seal population in 2005 identified grey seal breeding sites in Co. Dublin at
Lambay Island, Dalkey Island, Irelands Eye and St. Patricks Island (O Cadhla et al.,, 2007). Pup counts
were small at these sites {n<3); apart from Lambay where 49 pups were counted. Further surveys
conducted in 2009 recorded 77 pups on Lambay Island and Ireland's,Eye (O Cadhla ef al. 2013). These
sites are also important to grey seals during the annual moult (Jag‘-\’ pril} in particular St. Patricks Island
and Lambay Istand, where 137 and 110 grey seals respectivelydwere observed during a moult census in
2007 (O Cadhla & Strong, 2007). A group of 36 grey seal® were also observed on Dalkey Island during
the 2007 census and 26 grey seals on Rockabill. Four eals were sighted in Dublin Bay during aerial
surveys as part of a harbour seal population supd@yh August/September 2012, with a further 62
observed on Lambay Island at this time (Duck & M@ t%6°2013). This suggests over 300 grey seals use the
islands in Co. Dublin, particularly for moulting. eals are frequently seen in the waters of Dublin Bay
at Dun Laoghaire and Howth harbour, Bull and Sandycove. Larger colonies of grey seals occur
further south in Wexford Harbour at Ravg(dx gint, where up to 450 grey seals haul-out during the annual
moult period {pers. ob.). The Saltee Islan@q\h Co. Wexford are also an important breeding and moulting
site for grey seals. N

&

&

Grey seals are also most vulnersible at their terrestrial haul-out sites during breeding and moulting
periods. These events occur between September and March in Ireland. The waters surrounding terrestrial
haulout sites are likely to be a critical habitat for grey seals, for feeding and/or for navigation to more
offshore foraging areas. Grey seal have a wider offshore foraging distribution than harbour seals and
therefore grey seals from haul-out sites In Co. Dublin as well as from the large breeding and moult
colonies on the coast and islands of Co. Wexford will potentially use the waters of Dublin Bay for foraging
andfor navigation. They will therefore be at risk to potentially detrimental impacts of the proposed piling,
dredging and dumping. Mitigation measures outlined in section 9 will minimize potential impacts of the
proposed works.
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4  SITE VISIT

A visit to Dublin Bay and site of the proposed works was made by the author on 27" - 28" July 2013.
41 METHODS:

The waters in Dublin Bay were surveyed from two vantage points on the north shore of the harbour (see
Fig 2) using a telescope (equipped with a 30x eyepiece) mounted on a tripod and 10 x 50 Leica
binoculars for all marine mammals at sea between 14.00 and 18.00 on 27" July 2013 (2 hours either
side of high tide). The two vantage points (A & B) provided visihility of Dublin Bay, as well as the waters
surrounding the bay. (Figs. 1-2). The conditions an July 27th were favourable for visual surveillance, with
a Beaufort sea-state of 2-3 and a light SE breeze. Observations of marine mammals at sea are affected
by prevailing sea conditions with a decline in sighting probability in Beaufort sea-states of three or higher.

The shorelines and waters of Dublin Bay (Fig. 3) were surveyed using 10 x 50 Leica binoculars for all
marine mammals ashore during the low water period between 08.00 and 12.00 (2 hours either side of low
water) on 28" July. The low water period was surveyed In order to maximise the likelihood of observing
seals hauled out on the shoreline. Supplementary data on marine mammal presence was collected during
bird surveys in the area.

4.2 RESULTS:

¢ One seal (unidentified species) was observed approxima;gﬁ@wﬂm southeast of North Bull Island

on 27" July at17.35 &
NN
s h
* Two grey seals ware observed approximatel&%m from shore at Dun Laoghaire on 28" July at
10.30 N
S8
RN

¢  While no cetaceans were observe\@%g&ing the dedicated visual observations, this does not
indicate that the area is not visitedSh ‘@otphins or porpoises particularly given the transient nature
of cetacean movement patterns. plementary visual observations by consultants undertaking
visual surveys for birds recorde@lhree harbour porpoise at the outer channel near the Dublin Bay
Buoy on 25" June, and three\@\r’(her harbour porpoise between North Bull Light and Buoy 3 at the
north side of the outer chanfiel on 26™ August 2013.

"’__i'_!_.-.. T g — = ;

[.’I ;:)
W

|

| i

- ¥

o Tt T

Fin 1 Man af Duhlin Rav and nronnead ~hannal alinnment fenirea

EPA Export 12-09-2018:03:42:16



-

ABR Project

Response to RFI m

Fig 3. Waters of outer Dublin Bay scanned for marine mammals at high tide
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Fig 4. Alexandria Basin, Dublin Port.

Fig 5. Shore of Dublin harbour scanned for marine mammals
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5 POTENTIAL IMPACTS OF THE PROPOSED WORKS ON MARINE
MAMMALS AND IDENTIFICATION OF SENSITIVE RECEPTORS.

Studies on the responses of marine mammals to anthropogenic noise have identified the following factors
as influencing the degree of response given by animals: (i) source intensity levels, (ii) degree of
background noise, {iii) distance to source, (iv) species involved, (v) behavioural state and season, (vi)
prior degree of exposure and (vii) age, sex and time of day (Anguilar et al., 2004). The peak pressure,
duration and the frequency spectrum of anthropogenic sound are important factors relating to potential
biological impacts. Several studies have examined the direct and indirect impacts of underwater noise on
marine mammals, and in general have indicaled that source levels of 180-200dB P-P re 1 uPa are
sufficient to induce behavioural effects on marine mammals within a few kilometres from the sound
source (Gausland, 2000). Biological damage from high-level sound may be categorized as either direct
injuries {lethal, sub-lethal or non-lethal) or indirect effects (changes in behaviour or distribution patterns).

Playback experiments of drilling sounds in the presence of cetaceans have shown avoidance reactions
and reduction of calling rates by various baleen whale species (Richardson et al., 1995). Phocid seals are
more sensitive than small odontocetes to noise of low frequency and are therefore potentially more
susceptible to disturbance from low frequency anthropogenic noise (Thompson ef al, 1998).
Consequently, both harbour seal and grey seal will be susceptible to disturbance from underwater
anthropogenic noise associated with demolition works when at sea.

Pile driving associated with the proposed development is considered to be a potentially detrimental
activity to marine mammals because it produces a very high source level and broad bandwidth pulse,
which is biased towards the lower frequencies. Sound produced dtring pile-driving propagates through
the air into water, through the water column and, to a lesser degi€e, through the sediment and from there
back into the water column (Thompson et al., 2006). S ngﬂpressure levels in impact pile-driving are
dependent on the length and the diameter of the pile aﬁ impact energy (Nedwell et al., 2003) as well
as the seabed conditions or substrate hardness. The \e?ponse thresholds of cetaceans are usually the
lowest for pulsed sounds and pile driving is one ogﬂ'\l udest sources of this type of noise (Richardson &
Wursig, 1996). Peak source levels of 228 dB 1€ #uPa @ 1m have been estimated for 1.5m diameter
jacket-piles (ITAP 2005). The pites to be use the development in Dublin Port are 1.6m approximately.
&
ES

Extended exposure to high levels of con\th‘a?%ous noise andfor impulsive sounds with high rise times can
lead to injuries of the hearing structur 9n cetaceans and pinnipeds resulting in permanent or temporary
hearing loss and other injuries (I}%ﬁ%srdson el al., 1995). Source levels of pile-driving noise are very
similar lo tactical sonar, which has-been linked to noise-related injuries (Evans & Miller, 2004). However
piling noise differs in duration, frequency content, duty cycle and directionality, and it is therefore difficult
to assess their potentia! for causing severe injury in cetaceans and pinnipeds based on current evidence.
Animals close to the source, exposed to a sudden onset of plle-driving noise might be injured (Thomsen
et al., 2006). Temporary threshold shift (TTS), a temporal elevation of the hearing threshold due to noise
exposure, could be induced by exposure to pile-driving noise. In addition to potentially injuring marine
mammals, pile driving and industrial noise can adversely impact behaviour, communication and breeding
with effects from some operations detected at distances of up to 20km for harbour porpoises and harbour
seals (Thomsen ef al., 2006). Behavioural modifications including the hautout behaviour of pinnipeds
(Teilmann et al., 2006) and echolocation in harbour porpoise (Tougaard et al., 2003) have also been
observed during pile driving activities. The literature contains some reference values for biological
thresholds for onset of PTS, TTS and behavioural changes integrated over a duration of 1 second, as well
as accumulation of sound energy over a continuous 24-hour period (Southall et al., 2007; Lucke et al.,
2009). These thresholds are listed in Table 1 below. Sound propagation in the marine environment is
context specific and iargely dependent on water depth, bathymetry, sediment type, oceanographic
conditions and ambient noise levels. Furthermore, behavioural responses depend on many factors
including the properties of the sound source, species, age, condition, sex, season, social state and
existing behaviour {Richardson et al. 1995). For these reasons, obtaining accurate and reliable
predictions of the zone of PTS, TTS and behavioural responses is complex, and involves the-interplay of
a large number of variables. Available evidence based on examples oljtained from published literature
are mostly site specific and hence should be regarded as merely indicative in the context of the proposed
works. in order to reliably quantify the zone of responsiveness associated with the proposed programme
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of piling activities in Alexander Basin, a dedicated sound propagation modelling approach with associated
field measurements would be necessary. This approcach would establish the context within which site
specific mitigation measures could be devised. Generalised mitigation msasures recommended by the
statutory body, National Parks & Wildlife Service, may be employed to minimise the risk of direct effects
on maring mammals.

Table 1. Thresholds for onset of PTS, TTS and behavioural response lo impulsive anthropogenic noise
(following Southall et af., 2007 and Lucke et al. 2009).

Sound Exposure Level (dB ref 1yPa’s)

Approx Behaviour Temporary Permanent
i Disturbance Threshold Shift Threshold Shift
Species frequency range
of sensitivity Threshold (BDT) (TTS) {PTS)
1 24 1 24 1 24
second hours | second | hours | second | hours
Harbour * *
porpoise 0,200-180kHz 145(*) 162 164(*) 181 198(#) 215(#)
Dolphin spp 0,150-160kHz ? ? 183(#) 195 198(#) 215(#)
&
A
&
Harbour/ |  0.075-75kHz ? ? °§< Sr@ | 188 | 1se) | 203
grey seal oofi&
SN
S &
(#) Southall et al. (2007) & \&\“’
O
NN
SN
(*) Lucke et al. (2009) ‘<Qo®
s
O

3

The most likely impact of the propo%eﬁf‘\ dredging and irfilling in the harbour, and dumping in the outer bay
will be through sound disturbanc@ and local habitat modification. Benthic dredging activity results in
significant short to medium term modification to the biological environment. Destruction of benthic
communities through substrate removal and smothering of benthic communities through plumes and
dumping of dredge spoil will displace many species of invertebrate and fish, and may subsequently affect
the food chain and impact on marine predators at a local scale. However, the effects of substrate removal
wiil be determined by the extent of dredging activity and the value (in terms of foraging or conservation) of
the existing habitat. Grey seals and cefacean species are highly mobile, with ranges that are likely to
overlap with the dredging and dumping works. In addition to the physical act of sediment removal,
dredging activities will result in potential disturbance to marine mammals through increases in vessel
aclivity and increase local ambient marine noise levels.

There are limited studies describing dredging noise from North America and the UK, covering a variety of
dredger types. The sparse data available indicate that vibration levels close to the source are relatively
small and that dredging is not as noisy as seismic surveys, pile driving and sonar; but it is louder than
most shipping, operating offshore wind turbines and drilling. Thomsen et al. (2009) suggest it should be
viewed, therefore, as a medium impact activity and because of its continuous nature, which might last for
extended periods, the potential adverse effects, especially in areas of high ecological sensitivity should
not be overlooked.

Noise associated with dredging is predominantly of low frequency, below 1 kHz; estimated source sound
pressure levels range between 168 and 186 dB re 1 yPa at 1 m. In most cases the noise is continuous in
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nature. Audibility of dredging noise is dependent on many factors (hearing sensitivity of the species in
question, prevalent ambient noise, transmission loss etc). Since dredging noise is predominantly of low
frequency, it would potentially affect low frequency cetaceans such as minke whales to a greater extent
than mid or high frequency cetaceans. The harbour porpoise is a potential exception, as it has a relatively
high sensitivity across most frequencies. There is also a potential issue with seals as both harbour and
grey seals have relatively good underwater hearing at frequencies below 1 kHz (Thomsen ef al., 2009).

Studies have shown that in shallow water, which would also characterise the situation at most dredging
sites, received sound pressure levels were above 140 dB re 1 pPa, respectively at 1 km distance from the
source; a value that is probably detectable for most marine mammals sensitive to sound pressure,
depending on hearing abilities and local ambient noise conditions. Even at 10 km distance, sound
pressure levels were well above 120 dB re pPa, a value which might exceed ambient noise levels in
several areas (Thomsen et al., 2009).

Most of the information on diet in porpoises comes from an examination of the stomach contents of
stranded animals or animals taken in fisheries by-catch. It has been suggested that porpoise are
opportunistic feeders, altering their diet in response to prey availability at any given time and while this
behaviour is difficult to prove there is some, at least weak, evidence to support it (Santos and Pierce
2003). Both porpoises and seals feed on pelagic, demersal and benthic species although they are
believed to feed mainly close to or on the seabed. Dredging can remove large amounts of seafloor
sediment along with associated benthic communities, with potential loss of foraging opportunities for
marine mammals. The dredging of the shipping channel is likely to reduce the feeding quality for a range
of benthic and demersal fish species for at least one season after the dredging, which in turn may reduce
the density of fish feeding in the affected areas. However, it won't eliminate fish from the site as they
were present there in 2013 despite channel dredging in 2012. Flrthermore, only about 20% of the
channel is earmarked to be dredged each year over the Iifetirrg@‘ of the project, thereby restricting the
footprint of the impact each year. It is unlikely, that porpeises, which tend to avoid areas of busy port
traffic, feed much in the inner part of the channel, so thap ging in these areas is less likely to impact
the species. Indeed a survey of the distribution of t ,gﬁecies based on sightings from a boat (Berrow,
2008) found that porpoises were almost absent the inner and middle part of Dublin Bay. The
dumping of dredged material of fine sand and,@dﬁ as the potential to affect water quality and create a
plume effect which will travel according to lo \gé{fer currents. The main tidal currents in the area of the
Burford Bank are in a north-south directtdh@%way from the intertidal areas of Dublin Bay, with fine
sediment particles being transported nortfiwards before settling out in the northern part of the Irish Sea
(Anon 2013). This may have a temporar%\ihpact on marine mammals’ visibility in the immediate vicinity of
the vessel and dump site. Dumping is Jikely to have a similar impact to dredging on fish feeding within and
immediately adjacent to the dredge spoil dumpsite as noted for the dredge channel above, i.e. a reduction
in feeding density of fish due to a zﬁppression in macroinvertebrate food density following each 6 months
of spoil disposal. Unlike much of the dredged channel which may not be the site of foraging by porpoises,
or at least be used to a minor degree, the species are recorded in the general area of the dump (Berrow,
2008), although not in the same intensity as the waters around Howth peninsula. If we consider the fact
that the dumpsite has been utilised on a fairly constant basis for more than 10 years and is therefore
likely experience a regular, periodic suppression of benthic fish production, then it is reasonable to
suggest that the area is unlikely to be a critical feeding area for porpoises. This is further supported when
it is considered thatl the waters adjoining the site to the north, east and south are important nursery
grounds for several of porpoises' most important prey species (i.e. whiting, cod and herring). For these
reasons, it is expected that the project will not have a significant adverse impact on the local population
and any displacement of marine mammals resulting from impacts on available prey are unlikely.

To summarise, the potential effects of demolition works, piling, dredging and dumping on marine
mammals include;

1 Physical injury or death of individuals resulting from collisions with operator vessels.
2 Physical injury or death of individuals resulting from close-range exposure to pile-driving
noise.
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3 Chronic hearing damage or disturbance/displacement as a result of piling or dredging noise.

3 Consumption of contaminated prey items resulting from contaminants entering the food chain
{this is only a problem where contaminated substrates are disturbed).

4 Temporary impact on marine mammals’ visibility should they intersect the sediment plume
during the dumping of dredged material.

5 Changes in prey availability due to local changes in benthic ecology caused by accumulation
of dredge spoil on the seabed.

The likelihood and scale of each of these effects can be estimated and appropriate precautionary
mitigation measures can be employed to reduce the estimated effects.
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6 DIRECT, INDIRECT AND CUMULATIVE IMPACTS OF PROPOSED
DEMOLITION WORKS, PILING, DREDGING AND DUMPING OF
DREDGED MATERIAL ON PINNIPEDS.

The noise associated with the proposed port developments in Alexandra Basin represents a source of
acoustic degradation in the marine environment. The proposed development and dredging of the channel
within the harbour and bay are unlikely to cause detectable impacts on seals at the population level.
However sightings by the author and local reports show that seals enter the harbour area, and there is a
possibility that impacts may occur on individual grey or harbour seals entering the works zone. The
numbers of seals in the adjacent coastal areas represent a small fraction of the population, both on the
east coast of Ireland, and at a national level.

There are no known terrestrial sites for grey or harbour seais in the immediate proximity of the proposed
works: and therefore there is no considered threat of physical disturbance to harbour seals at the haul-out
sites by the proposed works. However the waters of Dublin bay are likely to be important habitat for grey
seals, for feeding and/or for navigation to more offshore foraging areas. Risks to these animals will be
small and with a degree of vigilance from operators, collisions between seals and dredging vessels as
well as excessive disturbance will be avoided. Strict mitigation measures therefore are recommended
{see section 9).

Rock-breaking and piling associated with the proposed demolition and construction of quay walls is
considered to be a potentially detrimental activity to marine mammals because it produces a very high
source level and broad bandwidth sound. Extended exposure to i@ulsive sounds with high rise times
can lead to injuries of the hearing structures in pinnipeds resultipg in permanent hearing loss and other
injuries (Richardson et al., 1995). Animals close to the source exposed to a sudden onset of pile-driving
noise might be injured (Thomsen et al., 2006). Tempora@ig@shold shift (TTS), a temporal elevation of
the hearing threshold due to noise exposure, cou induced by exposure to pile-driving noise.
Thomsen et al (2006), using a model impact pile-drigRgsbroadband sound pressure level of 229dBms re 1
uPa at 1m, based on 1.5m diameter piles and s p by 10dB for larger diameter piles, estimated the
resulting TTS-zone for pinnipeds as 400m. In &?g&egard. it is unlikely that piling will result in significant
PTS and TTS effects on seals in the area if & Opriate mitigation is carried out. However, pile driving and
industrial noise can also impact behavioug unication and breeding. Pile driving in the western Baltic
has been shown to effect the haul-out b ior of harbour seals up to 10km from the construction site,
however the effect was of short duratiopn.8nd overall number of seals remained the same during the whole
construction phase (Edren et al. 2 . The potential impact of the proposed works on the haul-out
behaviour of seals and important ganual events such as breeding and moulting is negligible as there are
no significant seal haul-out sites within 10km of the proposed works. The radius of the zone of
behavioural responses to pile-driving noise has been provisionally defined as up to at least 20km for
harbour seals {Thomsen et al., 2006), which overlaps with observations of seals in Dublin bay, although
given the uncertainties in defining responses, it is impossible to quantify the significance at the local
population level.

Noise levels from vessels or from the dredging process are highly unlikely to cause hearing damage to
exposed seals provided they have the opportunity to leave the affected works area. As the received
sound pressure levels can be 140 dB re 1 pPa at 1 km distance from the source, a value that is
detectable for seals, and as the area is of ecological importance, it is suggested that appropriate
mitigation measures be put in place to minimise acoustic disturbance to seals (see sectlion 9).

Some of the material to be dredged has been identified as containing contaminants. These materials will
be dredged using curtain dredging, treated, and used as infill during construction works rather than being
transported to the dump site. Therefore any contamination is likely to be extremely limited.

Sediment plumes may present habitat disturbance to local seals foraging inthe ‘area. The dredging and
dumping of material, particularly of fine sand and silt, will likely effect water quality and create a plume
effect which will travel according to local water currents. This may'have’a temporary impact on marine
mammals’ visibility, particularly in the immediate vicinity of the vessel, particularly as seals are curious
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and will often approach vessels. However this effect will be temporary and dredged material will be
transported to the dump site on Burford bank. The dump site is in an open body of water approximately 6
nautical miles from Alexandra Basin and 2 nautical miles outside Dublin Bay in about 20m water depth.
The main tidal currents in the area of the Burford Bank are in a north-south direction, away from the
intertidal areas of Dublin Bay, and the dumping of dredged material is unlikely to cause any adverse
effects on seals in the area. The changes to the benthos in this region will most likely effect prey
availability to seals in the area. Small shoaling fish that occur regularly in the diet of seals are likely to
move away from the disposal area during operations. However, the disposal site has been used for
dredge spoil disposal for several decades, with the benthos and demersal fish species subject to periodic
smothering, and the dump site is not a known ‘hotspot’ for seal foraging. Therefore, any displacement
resulting from impacts on available prey are unlikely and temporary, with fish returning to the area at the
completion of dumping activity. It is suggested that mitigation measures outlined in section 9 be followed
to minimise any potential impact of dredging and dumping on individual seals.
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7 DIRECT, INDIRECT AND CUMULATIVE IMPACTS OF PROPOSED
DEMOLITION WORKS, PILING, DREDGING AND DUMPING OF
DREDGED MATER!AL ON CETACEANS

The noise associated with the proposed port developments in Alexandra Basin is a source of acoustic
degradation in the marine environment. The proposed development and dredging of the channel within
the harbour and bay are unlikely to cause detectable impacts on cetaceans at the population level.
However the Dublin Bay is an important area for harbour porpoise. The noise levels from dredging are
unlikely to cause hearing damage to exposed cetaceans provided they do not approach the immediate
vicinity of operations and have the opportunity to leave the affected area. However, recent investigation
by Diederichs et al. (2010) showed a 600m zone of effect of sand extraction an harbour porpoises, with it
taking three times longer before a porpoise was recorded following sand extraction than during times
without sand extraction. After the ship left the area, porpoises were detected at the usual rate. As the
received sound pressure levels from dredging can exceed 140 dB re 1 pPa at 1 km distance from the
source, a value that is detectable for most cetaceans (in particular the auditory range of harbour porpoise
and minke whale) and as this is likely to extend to the SAC, it is suggested that appropriate mitigation
measures be put in place to minimise acoustic disturbance to cetaceans (see section 9).

Rock-breaking, pile and sheet-driving associated with the proposed demolition and construction activity is
considered to be a potentially detrimenta! activity to cetaceans because it produces a very high source
level and broad bandwidth sound. The response thresholds of cetaceans are usually the lowest for pulsed
sounds and pile driving is one of the loudest sources of this type of noise (Richardson & Wursig, 1996).
Extended exposure to impulsive sounds with high rise times can lead, to injuries of the hearing structures
in cetaceans resulting in permanent hearing loss and other injuries (Richardson et al., 1995). Animals
close to the source, exposed to a sudden onset of pile-driving e (in this case piling of 1.6m diameter
piles and sheet piles) might be injured as injury is a co ngﬁ\when the sound pressure level exceeds
180dBms re 1 pPa at 1m for cetaceans (Thomsen 3@* 2006). Temporary threshold shift (TTS), a
temporal elevation of the hearing threshold due to ngise@xposure, could be induced by exposure to pile-
driving noise. Applying a broadband sound press re’l@?el of 229dBms re 1 pPa at 1m scaled up by 10dB
for larger diameiter piles, Thomsen ef al., {2006 '\é@nated the resulting TTS-zone for harbour porpoise as
1.8km. Since the SAC for harbour porpoise i de this range, the likelihood of population-level impacts
from TTS is considered insignificant, and on individual cetaceans entering the works area will be
insignificant if appropriate mitigation mea%t.gés are carried out. However, pile driving and industrial noise
can adversely impact behaviour, comrnusl%ation and breeding. Thomsen et al., (2006) have provisionally
defined a radius for the zone of beqé\‘lioural response to pile-driving noise as up to at least 20km for
harbour porpoises. At 9kHz this nq‘ﬁ is capable of masking strong dolphin vocalizations within 10-15km
and weak vocalizations up to approximately 40km; behavioural modifications have been observed in
bottlenose dolphins in response to noise produced by pile driving (David, 2006), and the abundance of
echolocating harbour porpoise was found to decrease during pile driving activities in Denmark within 15
km of the construction site (Tougaard et al., 2003). However it remained inconclusive if the abundance
changes were directly attributable to the construction activities or were related to overall temporal
variation in abundance. More recent data from the field indicate that porpoise would react to pile driving at
received sound exposure levels of approximately 140 dB re pPa’s. Source levels of broadband sheet
piling (smafler piles) can be compared to the original ITAP (2005) values (206 dB re uPaz-s), and applying
a reasonable transmission loss of 15 or 20 log (r), we would expect the sound to be reduced to 140 dB
SEL at a distance of between approximately 2 - 25 km, although this represents only a rough estimate
and will be very site and context specific (Thomsen, pers comm). These examples demonstrate the
potential for impacts at a scale that overlaps with the SAC. Considering the potential for indirect impacts
of pile driving and industrial noise on cetaceans, in particular harbour porpoise, it is suggested that
appropriate mitigation measures be put in place to minimise acoustic disturbance to cetaceans (see
section 9). There is potential for behavioural effects from piling to extend into the SAC. Although
behavioural responses to construction noise are considered to be temporary, with either habituation to the
noise source, or normal behaviour resuming following cessation of the noise-generating activity, planned
works involve piling throughout the year for a period exceeding five years. Behavioural responses depend
on many factors including the properties of the sound source, species, age, condition, sex, season, social
state and existing behaviour (Richardson et al. 1995), all of which complicate the task of determining the
nature and significance of behavioural responses. It is therefore recommended that a precautionary
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approach be adopted with establishment of a monitoring programme to determine any effects on harbour
porpoise within the SAC.

It is most likely that any efiects of the proposed dredging work in Dublin harbour and bay on cetaceans
will be minimal provided correct management and communication procedures are followed. Some of the
material to be dredged has been identified as containing contaminants. These materials will be dredged
using curlain dredging, treated, and used as infill during construction works rather than being transported
to the dump site. Therefore any contamination is likely to be extremely limited.

Sediment plumes may present habitat disturbance to local cetaceans foraging in the area. The dredging
and dumping of material, particularly of fine sand and silt, will likely effect water quality and create a
plume effect which will travel according to local water currents, This may have a temporary impact on
marine mammals' visibility, particularly in the immediate vicinity of the vessel. As with seals, the dredged
area is not considered (or known to be) an important cetacean foraging area and therefore any
displacement resulting from impacts on available prey are unlikely and not considered significant.

The dump site on Burford Bank is in an open body of water approximately 6 nautical miles from Alexandra
Basin and 2 nautical miles outside Dublin Bay in about 20m water depth. However, the site overlaps with
the Rockabill to Dalkey Island SAC with harbour porpoise listed as a qualifying interest. The main tidal
currents in the area of the Burford Bank are in a north-south direction, away from the intertidal areas of
Dublin Bay. The dumping of large quantities of dredged material may cause adverse effects on local
harbour porpoise populations. Porpoises feed mainly on small shoaling fishes, with many prey items
taken on or close to the benthos (NPWS 2013). Dumping of dredged material will smother benthic
communities, and shoaling fish are likely to move away from the dump site during operations, with
potential loss of foraging opportunities for harbour porpoise. The di§posal site has been used for dredge
spoil disposal for several decades, with the benthos and d@ersai fish species subject to periodic
smothering, and the dump site is not a known 'hotspo\t&.%q%arbour porpoise foraging. Data on the
distribution of cetacean species from January 20(2% 12011 show only a single harbour porpoise
sighting in the vicinity of the Burford Bank with a moredfighore/coastal distribution of harbour porpoise and
bottlenose dolphin (CDM 2012). Therefore, any di ment resulting from impacts on available prey are
unlikely and not considered to be significant. Ancearhier study also concluded that the effects of dredging
and dumping at the Burford Bank on harbour ise would, at worst, be localised and temporary (Anon
2013). It is expected that animals would he@ e to stationary vessels, and would return to foraging in
the affected areas when operations area@é eted (Anon 2013). However, given the volumes of material
to be dumped, and the long time-scale Gt these operations, it is suggested that mitigation measures
outlined in section 9 be followed to lzl'aﬂnise any potential impact of dredging and dumping on harbour

porpoise, o

To effectively assess cumulative impacts of the proposed works the temporal and spatial elements of the
planned operations needs to be considered. Piling and dredging within the basin at the same time would
increase the potential impacts of sound exposure to marine mammals therefore simultaneous dredging,
demolition and piling should not occur, or should be strictly limited in the basin to minimise risk.

The dump site has been routinely used for the dumping of dredged material, and licences have been
issued for the dumping of approximately 8 million tonnes of material at this site between 1997 and 2012.
It is possible that there will be a cumulative impact on prey availability from further proposed dumping.
However the proposed dump area is not considered to be a significant feeding area for cetaceans or
seals therefore any displacement resulting from impacts on available prey are unlikely.
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8 ASSESSMENT OF IMPACT MAGNITUDE AND SIGNIFICANCE

It is considered that the proposed piling and dredging in Dublin Port; dredging works within Dublin bay;
and dumping of dredged material east of Dublin Bay on the Burford bank wilt have little likelihood of direct
impacts on marine mammals in the area at a population level and is not considered significant. It is
however, likely that individual marine mammals entering the works area will be affected by acoustic
disturbance resulting from noise and boat activity associated with demalition works, piling, dredging, and
dumping, and it is recommended that vigilance as a mitigation measure should be maintained for any
marine mammal approaching the area throughout operations. The proposed works will occur at all stages
of the tide, and there is an increased likelihood of marine mammals using the harbour at the high tide
stage. It is best practise to employ a marine mammal observer to ensure impacts of coastal works
(including piling, demolition, dredging and dumping) are minimised. Given the proposed works will take
place in the vicinity of a Special Area of Conservation for harbour porpoise, the zone of behavioural
responses to noise from piling operations is likely to extend into the SAC, the uncertainty in assessing the
type and significance of behavioural responses, and the duration of piling works, it is wise to employ a
precautionary approach with regards to impacts on populations within the SAC. Assessing and monitoring
of the responses of harbour porpoise to noise, particularly within the SAC, during construction is
recommended.
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9 MITIGATION MEASURES

Following guidelines from the regulatory authorities, the National Parks & Wildlife Service (2013), the
following precautionary measures are therefore advised to minimise the risk of direct injury to marine
mammals in the area of operations:

* Atrained and experienced Marine Mammal Observer* {(MMO) should be put in place during
piling, dredging, dumping, and demolition operations. The MMO will scan the surrounding area to
ensure no marine mammals are in a pre-determined exclusion zone in the 30-minute period prior
to operations. It is suggested that this exclusion zone is 500m for demolition and dredging
activities, and 1000m for piling activities considering the potential risks outlined.

e Noise-producing activities shall only commence in daylight hours where effective visual
monitoring, as performed and determined by the MMO, has been achieved. Where effective
visual monitoring is not possible, the sound-producing activities shall be postponed until effective
visual monitoring is possible. Visual mitigation for marine mammals {in particular harbour
porpoise} will only be effective during daylight hours and if the sea state is 2-3 (Beaufort scale) or
less. In the absence of year-round data on marine mammal use within Dublin Bay, there is no
justification for limiting works to any particular season.

= For piling activities, where the output peak sound pressure level (in walter) exceeds 170 dB re:
1puPa @ 1m, a ramp-up procedure must be employed following the pre-start monitoring.
Underwater acoustic energy output shall commence from a lower energy start-up and thereafter
be allowed to gradually build up to the necessary maximum output over a period of 20-40
minutes.
¢ Once operations have begun, operations should cease \f%inporarily if a cetacean or seal is
observed swimming in the immediate (<50m) area og\\é‘piling and dredging and work can be
resumed once the animal(s) have moved away. S @
S A
\0
¢ Dumping of material at sea should not take Q@{gﬁf a cetacean or seal is within 50m of the vessel,
N

¢ Any approach by marine mammals int @ﬁgﬂi}nmediate {<50 m) works area should be reported to
the National Parks and Wildlife Sewié N

S

Q

o [If there is a break in piling acivi *\for a period greater than 30 minutes then all pre-activity
monitoring measures and ramp;@p (where this is possible) should recommence as for start-up.

e Once normal operations @,@?nmence (including appropriate ramp-up procedures), there is no
requirement to halt or discontinue the activity at night-time, nor if weather or visibility conditions
deteriorate, nor if marine mammals occur within a radial distance of the sound source that is
500m for dredging and demaolition works, and 1000m for piling activities.

e The MMO will keep a record of the monitoring using a ‘"MMO form location and effort (coastal
works)’ available from the National Parks & Wildlife Service (NPWS) and submit to the NPWS on
completion of the works,

e Further more detailed guidance on the above can be found in NPWS (2013)

* [n the absence of a predictive sound propagation model** it is not possible to accurately predict
the likely impact of sound on marine mammals within the SAC. However evidence from the
literature suggests that the distance to the SAC from the proposed works occurs within the range
within which behavioural responses have been recorded and therefore reasonable potential
exists for behavioural impacts. Assessing and monitoring noise levels and the responses of
harbour porpoise to noise, particularly within the SAC, during construction is therefore
recommended, with additional noise-reducing mitigation employed as appropriate if received
sound levels exceed the threshold for behavioural responses.
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*A qualified marine mammal observer (MMO) is a visual observer who has undergone formal marine
mammal observation training (JNCC MMO training course or equivalent) and has a minimum of 6 weeks
marine mammal survey experience at sea over a 3 year period. MMO’s for use in Ireland should have
field experience in marine mammal monitoring in European waters and be familiar with the Irish
regulatory procedures relevant to the activity to which they are assigned, in order to ensure compliance.
MMOs should have at least 3 years experience in surveyingfidentifying harbour porpoise as the area is
important for this species and they are difficult to visually detect even in a favourable sea-state.

**In order to reliably predict the zone of responsiveness associated with the proposed programme of
piling activities in Alexander Basin within the SAC, a dedicated sound propagation modelling approach
with associated field measurements would be necessary. Field measurements of underwater sound in the
SAC would determine the attenuation rates under various tidal conditions and the noise levels
encountered by marine mammals, particularly within the SAC area. Deployment of hydrophones in
combination with passive acoustic monitoring in the SAC is suggested as a potential alternative to sound
propagation modelling. This will enable quantification of the received sound levels from construction
activity within the SAC. If this monitoring shows noise levels exceeding threshold levels for expected
behavioural responses of harbor porpoise, and/or if passive acoustic monitoring highlights behavioural
responses, further mitigation to reduce noise transmission, such as the use of bubble curtains during
piling, should be employed.
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10 RESIDUAL IMPACTS

It is unlikely that there will be negative residual impacts of the proposed works on marine mammals in the
area. Potential direct impacts from the noise from the proposed construction activities on marine
mammals will be minimal once the mitigation measures suggested are put in place. The changes to
benthos in the dump area will have potential impacts on prey availability to marine mammals in the area
but as it is not known to be a critical foraging area for marine mammals any effects will be negligible on
both the population as well as the individual level. Behavioural responses to noise from dredging and
construction are considered to be temporary and limited to the duration of the works, and will be reduced
for the duration of the works once the suggested mitigation measures are put in place. The residual
impacts therefore of the proposed work on marine mammals is considered to be insignificant.
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APPENDIX F1

Time series are presented below in Figure 2.49 to Figure 2.52 to show the impact of the proposed
channel on the hydrodynamics at the four stations identified Figure 2.18 for the top middle and bottom
layers of the 3D hydrodynamic model. As can be seen the ABR project has no significant impact on the
hydrodynamic regime at any of the four sampling stations.
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APPENDIX F2

Irish Water scraps €340m expansion of Ringsend plant
Plan to construct 9km pipe under Irish Sea dropped
Article in Irish Times, 12th May 2014

Irish Water has scrapped Dublin City Council's planned redevelopment of the State's largest sewage works
which included a 9km pipe into the Irish Sea.

The upgrade and expansion of the Ringsend waste-water treatment plant would have cost €340 million, the
utility said, an outlay which it could not justify. Irish Water said the necessary works to the plant, which is
inadequately sized and does not meet EU standards, would be camied out at half that cost and the
underwater pipe would not be huilt.

Dublin City Council had been planning the expansion of the plant since it began operations in 2003, and
secured planning permission in 2012 for the work, including construction of the 9km pipe to bring treated
waste-water outside Dublin Bay. The €270 million job was due to begin this year.

Irish Water took over responsibility of waste-water services from the council last January, and undertook a
risk-assessment of the scheme which showed it was likely to cost some €340 million to develop.

&.
NS
“That would have constituted our entire capital budget for one ye@s% built one pipe for one area. To commit

all the money to one plant would have put usina desperate\a,ﬂ%éhon an Irish Water spokesman said.
\o*

He said new technologies have emerged which woujﬂ? "a the upgrade of the plant to meet EU standards
and expand the facility to deal with the equivalen ,000 people’s waste — the expansion as planned by
the council — within a budget of €170 million. @f t some €70 million would be spent on expansion and
some €100 million retrofitting tanks.
O &\q
<

Minister for the Environment Phil Hoganév(élcomed what he said was a “strategic national decision” by Irish
Water.
S

The council said the decision was a matter for Irish Water.

B1
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Alexandra Basin Redevelopment Project Draft High level CEMP

1 INTRODUCTION

1.1  Objectives of the Construction Environmental Management Plan (CEMP)

This document comprises a Draft High Leve! Construction Environmental Management Plan (CEMP) for
the Alexandra Basin Redevelopment (ABR) Project.

The Final CEMP can only be produced after planning permission is granted in order to be able to
address any conditions imposed by An Bord Pleanala (ABP) and prior to entering into contract with
suitably experienced Contractors to undertake the works.

Dublin Port Company (DPC) is the developer of the ABR Project. DPC seeks to achieve the highest
possible standards of environmental management during both the construction and operation of the
proposed port infrastructure redevelopment.

The CEMP comprises two main parts

@.
Summary of Mitigation Measures (Chapter 2) \{\é\)

N @
The objective of this part of the CEMP is to captu oﬁ’ ﬁmtlgatlon measures put forward within the
Environmental Impact Stalement (EIS) togetheg\w any conditions imposed by ABP. Mitigation
measuras put forward within the Natura Imp%e\t@@tement {NIS) are already capiured by the EIS.
o8 <\

This element of the CEMP will fomf(ogg?l of the specification of the Contract Documents for the
construclion stage to enable suitably, ¢ di.lallf ed Contractors to price the works required to implement the
mitigation measures. QOQ

Management of Environmental Impact (Chapter 3)
The objective of this part of the CEMP is {o develop a suite of Construction Phase Management Plans

which will be prepared in association with the preferred Contractor(s). These Management Plans will be
agreed with DPC and the relevant competent authorities in advance of the final Contract being signed.

1.2 Project Description

DPC produced a Masterplan in 2012 covering the period 2012 to 2040. In this Masterplan, DPC set out
their proposals for major developments within the Port and Entrance Channel over the next thirty years.

DPC now wishes to advance a number of projects highlighted in the Masterplan document, mainly:

IBE0B23 2 Rev V02
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Alexandra Basin Redevelopment Project Draft High level CEMP

1. Works at Alexandra Basin West including construction of new quays and jetties, remediation of
contamination on the bed of the basin, capital dredging to deepen the basin and to achieve the
specified deplhs of -10m Chart Datum (CD) at the new berths.

2. Infilling of the Basin at Berths 52 & 53 and construction of a2 new river berth with a double tiered
Ro-Ro ramp.

3. Deepening of the fairway and approach to Dublin Port to increase the ruling depth from -7.8m
CD to -10.0m CD.

This is the most significant infrastructural development planned by DPC in the past 100 years and will
involve a major capital invesiment on behalf of the Port. It reinforces the Port's commitment to providing
a Port of National Significance (Tier 1) as required under National Ports Palicy 2013 to the Cily of
Dublin and Ireland as a whole. Ireland is an Island and the importance of being able to import and
export goods in and out of the country is a basic requirement and vital to our livelihoods and economy
as a whole. This is reflected in national policy.

1.3  Planning Process S &

The ABR project has been categorised by ASPQ@S a projecl to be determined for planning consent by
the Board under the Planning and Develggﬁeﬁ} {Strategic Infrastructure) Act 2006. DPC applied to ABP
for planning permission on 6th MachO‘zq@ (Planning Reference number 29N.PAQ034). The EIS and
NIS were submilted as supporting do&ﬁfnentatlon to the Planning Application.
&

Should ABP approve the ABR(Poroject. a Foreshore License Application will be made to the Department
of Environment, Community and Local Government. A Dumping at Sea Permit Application will also be
made to Environmental Protection Agency.

Further consents will be sought associated with the Ireatment of contaminated material including an
Industrial Emissions Licence from the EPA.

Any additional mitigation measures which may arise from these further approval processes will be
incorporated into the Final CEMP.

IBE0923 3 Rev V02
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Alexandra Basin Redevelopment Project

Drafi High level CEMP

2 SUMMARY OF MITIGATION MEASURES

2.1

Summary of Mitigation Measures arising from the Environmental Impact
Statement

Chapters 5.0 to 13.0 of the EIS assess the likely significant impacts arising from the proposed

development. The following table (Table 2.1} summarises the potential impacts identified and the

mitigation measures required, where necessary.

Table 2-1 Summary of Impacts and Mitigation Measures
Chapter Environmental Impact Appraisal Mitigation Summary
{EIS Page Ref)

Flora and Fauna {Chapter 5)

Timing of

Dredging Works

Overarching consideration to
minimize the environmental impact
on the marine environment notably
smolt migration, tern feeding and

The dredging works will be undertaken
over a 6 year period during the winter
months only (October to March)

(page 5-19) recovery of benthic ecology. AO@
\0‘(/
Birds S
S

&3 | In order to avoid disturbance to nesting
K S birds, any existing nest holes in piers to
.OQQQK@ be demolished, will be blocked or
& S otherwise made inaccessible in the month
) \@Q *<'\‘O of September (before the birds generally
<<0\ \\‘&\0) occupy the nest holes), preceding the
QQQ development works. Prior to this,

Black Guillemots

(Page 5-18)

A

S

X
Disturbancegof bird species which

breed in @avities within the existing
quays and jetties

temporary artificial nest boxes will be
provided for lhe birds in immediately
adjacent parts of the port, for the duration
of construction works. In addition,
concrete nest boxes will be incorporated
into the new quays and jetties, at
appropriate locations selected at the
detailed design stage, to encourage the
birds to return to these areas in
subsequent breeding seasons.

Further details of the black guillemot
mitigation measures are provided in
Appendix 1 of this Draft High Level
CEMP.

Brent Geese

(Page 5-18)

No adverse impacts on bird species
foraging on the spilt agricultural
products in Alexandra Basin West
as a result of the works being
carried out on a phased basis so
that shipping will continue to be
unloaded here, albeit in different
locations.

The work programme will be implemented
on a phased basis

IBEOS23
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Draft High level CEMP

Chapter
(EIS Page Ref

Environmental impact Appraisal

Mitigation Summary

Marine Mammals

Harbour porpoise
and seals

{Page 5-36 & 5-37)

S
on works,

Potential effects of d

piling, dredging . Odisposal of
dredge spoil QO\\ O
K\
SR
&
X
&
§

The following precautionary measures will
be undertaken to minimise the risk of
direct injury to marine mammals in the
area of operations in line with National
Parks & Wildlifa Service Guidelines
{2013):

A trained and experienced Marine
Mammal Observer (MMOQ) will be put in
place during piling, dredging, dumping,
and demolition operations. The MMO will
scan the surrounding area {o ensure no
marine mammals are in a pre-determined
exclusion zone in the 30-minute period
prior to operations. It is suggested that
this exclusion zone is 500m for demcilition
and dredging activities, and 1,000m for
piling activities considering the potential
risks outlined.
&

Iggr‘se-producing activities shall only
\commence in daylight hours where
effective visual monitoring, as performed
and determined by the MMO, has been
achieved. Where  effective  visual
monitoring is not possible, the sound-
producing activilies shall be postponed
until effective visual monitoring is
possible. Visual mitigation for marine
mammals (in particular harbour porpoise)
will anly be effective during daylight hours
and if the sea state is 2-3 (Beaufort scale)
or less. In the absence of year-round data
on maring mammal use within Dublin Bay,
there is no justification for limiting warks
to any particular season.

For piling activities, where the output peak
sound pressure level {in water) exceeds
170 dB re: 1pyPa @ 1m, a ramp-up
pracedure will be employed following the
pre-start monitoring. Underwater acoustic
energy output shall commence from a
lower energy start-up and lhereafter be
agllowed to gradually build up to the
necessary maximum output over a period
of 20-40 minutes.

Once operations have begun, operations
will cease temporarily if a cetacean or
seal is observed swimming in the
immediate (<50m) area of piling and

dredging and work can be resumed once

IBEOB23
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Draft High level CEMP

Chapter
(EIS Page Ref)

Environmental impact Appraisal

Mitigation Summary

the animal(s) have moved away.

Dumping of material at sea will not take
place if a cetacean or seal is within 50m
of the vessel.

Any approach by marine mammals into
the immediate (<50 m) works area will be
reported to the National Parks and
Wildlife Service.

If there is a break in piling activity for a
period greater than 30 minutes then all
pre-activity monitoring measures and
ramp-up (where this is possible) will
recommence as for start-up.

Once normal operations commence
{(including appropriate ramp-up
procedwres), there is no requirement to
haltsor discontinue the activity at night-
ke, nor if weather or visibility conditions
ateriorate, nor if maring mammals occur
within a radial distance of the sound
source that is 500m for dredging and
demolition works, and 1000m for piling
activities.

The MMO will keep a record of the
monitoring using a ‘'MMO form location
and effort (coastal works)' available from
the National Parks & Wildlife Service
(NPWS) and submit io the NPWS on
completion of the works.

In order to further verify the zone of
responsiveness associated with the
proposed programme of pifing activities
associated with the Alexandra Basin
Redevelopment, one of the following
methods will be used:

- Modelling of sound propagation
calibrated using field measuraments;
or

- Deployment of hydrophones In
combination with passive acoustic
monitoring.

IBE0S23

Rev V02

EPA Export 12-09-2018:03:42:18
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Draft High level CEMP

Chapter
(EIS Page Ref)

Environmental Impact Appraisal

Mitigation Summary

Terrestrial Ecology

Bats
{Page 5-56)

The impact of the works will not
result in any loss of typical bat
associated habitats such as
woadland, fresh water courses and

: hedgerows.

| The impact of the proposed works is

negligible

The following precautionary measures will
be undertaken:

Removal of building — Alexandra Quay
Waest

- The roof of the building will be
removed and left open for 3-4 nights
prior to demolishment of the building.
This will change the internal
temperature of the bullding and
encourage any residing bats to move
off,

Relocation of lighthouse

- An internal inspection for bats will be
undertaken of the lighthouse, prior to
movement to a new location, to

\Qé%nsure that there are no bats within.
3

\Bats are mobile species and can roost in
buildings occasionally. It is impartant that
vigilance for individual bats within the
buildings is practiced. These works will be
undertaken outside the months of mid-
April to mid-September to reduce the
likelihood of encountering bats.

If a bat is found, the bat will be removed
under license by a bat specialist.

Benthic Ecology and Fisheries

Benthic Habitat &
Fisheries

{page 5-107 and 5-
108)

The proposed development at the
Alexandra Basin West will resuit in a
gain of about 3.1ha of new subtidal
habitat associated with the reduction
in size of the North Wall Quay
Extension and the removal the spoil
deposit in the North West corner of
the basin. Removal of faunal
communities  through  dredging
would be considered locally severe,
but minor. Recovery in the area
would be expected rapidly (<1 year).

The proposed development at Berth
52153 will result in the loss of about
4.5 ha of subtidal benthic habitat as
a result of the infilling of the basin.

The praposed six year dredging campaign
will divide the shipping channel into six
separate areas and dredging will be
confined to one of the areas each winter
period. This is the preferred approach
from a benthic and fisheries perspective.

A non-dredging window will apply to the
inner section of the navigation from below
the East Link Toll Bridge as far as the end
of the north bank port area at the
Alexandra Road Extension. The window
will run from March to May unless
otherwise advised by Inland Fisheries
Ireland in order to protect out-migrating
smolis.

IBEDS23
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Draft High level CEMP

Chapter
(EIS Page Ref)

Environmental Impact Appraisal

Mitigation Summary

Although the infilling of the basin will
result in the permanent removal of
this habitat, the impact of this is
considered minor due to the nature
of the faunal community present in
the area.

The faunal specias removed through
dredging are expected to rapidly re-
colonise the seabed commencing
immediately following cessation of
dredging, resulting in a rapid
recovery to the pre-dredge
community within about 12 months
to 2 years.

The proposed extension to the
existing shipping channel will result
in the temporary disturbance to the
benthic community covering less
than 0.25% of the area of the
cSAC. This impact would be
considered minor.

4

No reef habitats were identified oﬂ\\%\
adjacent to the area to be dr, .
The proposed capital $fedging
scheme will thereforgohave no
impact on this quali erest of
the Rockabill to ey Island
candidate  Spebisl® Area  of
Conservation. \QOQ

J
The quality 5t the feeding in the
dredged af&a for adult and juvenile
fish will be significantly reduced
following the dredging due to
entrainment of surface mobile
epifauna by the dredger.

Faunal smothering caused by
increase sedimentation due fo
dredging. In general, where the
sediment material is the same in
nature as the bed material on which
it's being deposited, the lower the
impact is on ihe resident benthic
fauna.

Immediately, post dredging fish and
invertebrate predators will move into
the dredged areas and scavenge on
dead or damaged invertebrates and
fish, the area affected providing a

temporary local source of food.

In addition, the inner narrowest portion of
the channel upstream and opposite
Alexandra Basin West, will not be
dredged in October in order to reduce the
potential risk to river lamprey migration.
These non-dredge windows will be
agreed in consultation with IFI.

There will be no overflow from the
dredger when it is dredging the riverside
face and associaled berths along the
North wall Quay Extension This will help
to minimise the potential release of
contaminants to the water column during
dredging. Also, in this area, the dredging
will be fimed to coincide with tidal
movements that will minimise the degree
of plume dispersal.

It has been shown that the drag-head will
tend 1o entrain more fish and mobile
epibehithic crustaceans when it is lifted
fr the sediment surface while the
umps are still running. This occurs when
the dredger comes to the end of a
dredged line and turns to dredge back up
along an adjacent line. In order to avoid
the associated risk of Increased
entrainment during this turning processes.
To remove this risk, the pumps will be
switched off while the drag-head is
withdrawn from the seabed during the
turning process and not engaged again
until it is replaced onto the seabed to
dredge the next lina.

To facilitate more rapid recovery of the
benthic communities, the depth of the
over burden on the faunal communities
will be minimised spreading over the
whole disposal site as evenly as is
practicable per calendar month in a
systematic directional sequence to allow
the greatest opportunity for deep
burrowing invertebrates to move vertically
through the newly deposiled layers of
spoil.

No piling will take place along the Liffey
channel during the three months of the
year when smolts are likely to run in their
highest numbers (l.e. March to May
inclusive). This recognises the smaller
size of smolts compared to relurning
adults and lamprey. It also takes account

IBE0923
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Draft High level CEMP

Chapter
(EIS Page Ref)

Environmental Impact Appraisal

Mitigation Summary

As soon as the dredging ceases the
affected areas will begin the process
of re-colonisation. The dredged area
will rapidly re-colonise in terms of
species number and density over 1-
2 seasons, with near full biomass
recovery estimated at 2-3 years.

In the first season post dredging
small, rapidly growing invertebrates
often colonise recently dredged
areas of fine sediment. Thess
worms form a very important food
resource for juvenile flatfish and
therefore the expected dip in the
quality of food resources for the
nursery aspect of the dredged
channel may only last for a single
season.

Taken in the context of Dublin Bay
as a whole, the temporary reduction
in qualily of feeding along the
dredged channel will only constitotes
a minor adverse impact. 0?'70 \0*
e

<
Piles driven in water '\Qéﬁ\'\se to
noise levels normaliyO above
ambient levels. general the
effects include:
S & .
- a range © -auditory tissue
damage u%\&) mortality,
- auditoryg:\issue damage, which

resu in a permanent or
temporary reduction in the
hearing ability, behavioural

affects, e.g. startle or avoidance

of the fact that smolts have a swim
bladder which likely makes them mare
susceptible than lamprey o pressure
frauma due to piling noise.

The use of vibralory pile drivers has been
shown to be associated with lower peak
sound levels and SEL than impact piling
and is generally believed to be less likely
to cause noise-associated trauma in fish.
If vibratory piling can be used on the
project, then this will be considered as a
methodological mitigalion measure, even
if piles still require a few strikes with an
impact rig to drive them to refusal.

The sequencing of piling operations will
also be considered in reducing possible
piling-related trauma. So, for example, if
the large circular piles which potentially
generale the greatest levels of noise are
spread. out in terms of when they are
driven, or deliberately driven at a slower
rifte (i.e. fewer strikes per day) then these
Ntime intervals will help any potentially
traumatised fish resident in the area to
recover and or be exposed to a lower
cumulative sound energy level per day.

responses.
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Chapter
(EIS Page Ref)

Environmental Impact Appraisal

Mitigation Summary

Landscape and Visual (Chapter 6)

Construction
Phase

Potential construction stage impacts
are as follows:-

¢  Obsfruction of views;

« Change in landscape character;

+  Machinery for site
preparation/enabling works,
dredging and demolition

operations; and
¢ Site access and vehicular and
plant movements.

Potential landscape impacts are slight
negalive due lo the low landscape
resource change that will result.

No significant visual impacts are
predicted during the construction
stage.

No mitigation required.

Operational
Phase

The predicted significance of

landscape impact is slight negative.

Landscape related planning
designations are assessed there will
be no significant impacts.
The predicted significance
impact for nearby
properties at will be slig

PN
of
rosldegil

derate

negative. gl

&
. §{@o mitigation required.

&
S
<<°\ A‘&\Q

\C’OQ
\0

Chapter
(EIS Page Ref)

AL
Enviromag{'ffal Impact Appraisal

Mitigation Summary

Alir and Climate (Chapter 7)

Noise and Vibration

Construction
Phase, Noise
(page 7-32 and 7-
33)

The assessment of the worst-case
predicted construction noise levels
(Section 7.13) using the ABC Method
(BS5228:2009) and the NRA
Guidelines (2004) indicates that
worst-case construction noise levels
will be within the required threshold
limits included in these guidance
documents.

British Standard BS5228:2009 — Noise and
vibration control on construction and open
sites: Part 1 - Noise outlines a range of
measures that can be used to reduce the
impact of construction phase noise on the
nearest noise sensitive receplors. These
measures wili be applied by the contractor
where appropriate during the construction
phase of the proposed development.

Examples of some of the best praclice
measures included Iin BS$5228:2009 are
listed below:;

IBEOO23
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Draft High level CEMP

Chapter
(EIS Page Ref)

Environmental Impact Appraisal

Mitigation Summary

)

exposure to wind;

« Water misting or sprays shall be used
as required if parliculady dusty
activities are necessary during dry or
windy periods;

+ All vehicles which present a risk of
spillage of materials, while either
delivering or removing materials, will
be loaded in such a way as to prevent
spillage on to the public road;

¢ The contractor will be required to
ensure that all vehicles are suitably
maintained to ensure that emissions
of engine generated pollutants is kept
o a minimum; and

¢ The construction Contractor will be
reguired to monitor monthly dust

\{\égeposition levels each month for the

& duration of construction for
comparison with the guideline of
350mg/m2/day (for non-hazardous
dusts). This monitoring should be
carried out at a minimum of four
locations at sensitive receplors
around the proposed works. Where
dust levels are measured to be above
this guideline the mitigation measures
in the area must be reviewed as pari
of the dust minimisation plan.

An outline Dust Minimisation Plan is
included as Appendix 2 of this Draft High
Level CEMP.

“Construction
Phase, Odour

{page 7-59 and 7-
60)

Negligible impact is predicted from
odour generation during the
construction phase, including
dredging operations.

An Qdour Management Plan (OMP) to
mitigate the potential for odours from
dredging operations will be implemented.
The OMP will follow the guidance
presented in the Environment Agency of
England and Wales “Odour Management
Guidance” (H4 Guidance, 2011). The
odour monitoring and investigation
aspects of the OMP will follow the EPA
“*Odour Impact Assessment Guidance for
EPA Licensed Sites” (Guidance Note
AGS, 2010).

An outline Odour Management Plan is
provided in Appendix 2 of this Draft High
Level CEMP.
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Chapter
{EIS Page Ref)

Environmental Impact Appraisal

Mitigation Summary

Construction
Phase,
Greenhouse Gases

(page 7-60 and 7-
61)

emissions associated with th
proposed construction phase i
calculated at 253,863 tonnes of
Carbon Dioxide.

The total estimated greenhouse gaa

An Energy Management System will be
implemented for the duration of the works.

Materials with a reduced environmental
impact will be incorporated into the
construction design, where appropriate.

Mitigation measures to minimise Carbon
Dioxide emissions from transport will
include:

¢ |mplementation of a Traffic

Management Plan

¢ Implementation of an Efficient Material
Handling Plan

+ Restrictions on idling vehicular engines

* Regular maintenance of plant and
equipment

Material Assets (Chapter 8)

Transportation o&
&
Construction . nstruction Traffic will comply with the
Phase, The impact of construction traﬁi SDublin City Council HGV Management
Construction was found to have no sign Strategy
Traffic impact upon the su sding
highway network. ) QQQéf A Traffic Management Plan will be
{page 8-39 and 7- & S implemented as part of the post consent
60) .(\&(\\0 CEMP to reflect any conditions imposed
SO by ABP.
\“’0@
The ABR P oct will result in the | The following two accesses will be closed

Operational Phase

closure o&&vo existing accesses to
the port.” This will result in a

to port related traffic

e Terminal 3 Access on East Wall Road

(page 6-43) significant reduction in the volume of
traffic along the frontage of Dublin | « Alexandra Road Access on East Wall
Port from East Wall Road to North Road
Wall Quay.

Services

Electricity Supply
Network and
Infrastructure

(page 8-44 and 8-
45)

ESB / ESB Networks / Eirgrid have
been consulted on an ongoing basis
with respect to the ABR project.

There are underground cables along
the North Wall Quay Extension and
in other parts of Alexandra Basin
West. A 220kv cable which crosses
the River Liffey will be replaced by
ESB.

No works will be carried out in the vicinity
of the existing 38kV or higher voltage
underground  cables  without  prior
consultation with ESB Networks.

The CEMP will ensure that safeguards
are put in place lo avoid disruption to
power station operations and to ensure
there will be no impact on the physical
integrity or operation of sither the intake
or outfall pipes.
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There are cooling water intakes and
outfalls servicing three power
stations, including the Poolbeg
Electricity Generating Station.

The computational modelling studies
have shown that no impact is
expected on any cooling water
intake and outfall servicing the three
power stations.

These measures will include:

« Establishment of monitoring buoys and
the setting of water quality trigger
levels which safeguard the power
station operations and which can
initiate the temporary cessation of
elements of the works which may be
causing elevated levels of water
guality parameters such as turbidity
during dredging.

Coastal Processes (Chapter 9)

Capital Dredging
Scheme

(page 9-51 to 9-53}

An extensive programme of model
simulations, supported by fieldwork
and literature review, has been
undertaken to evaluate how the
proposed ABR Project would impact
the coastal processes and the
stability of the approach channel as
well as to investigate the disposal of
dredged spoil at the existing
licensed offshore spoil site within

Dublin Bay. 3
S

The results of the model si@fﬁ? ns

. NS
show that: QQQK&\

° @
&
KO
DN
<<0\ \\‘&\Q

e There wi[l\cB% no significant
change taghe tidal flow regime of
Dublin 3&:

O

s There will be no significant
change to the wave climate within
Dublin Bay;

e There will be no perceptible
change in the tidal velocity within
the deepened, realigned
navigation channel or in its power
to cause scouring of the sea bed;

¢ The new navigation channel will
require maintenance dredging of

a similar magnitude to that
required with the existing
channel;

e There will be no significant

change to the sediment transport

P

regime within  Dublin Bay,

ek"&
&

Restricting the navigation channel
dredging operations to the winter months
(October to March) provides the key
mitigation to ensure that the dredging
operations will have no significant impact
on the qualifying interests of Natura 2000
sites.

Additional mitigation measures
associated with the proposed dredging
works are presented under Chapter 5
Flora and Fauna.
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including the Tolka Estuary;,

e The proposed offshore disposal
site to the west of the Burford
Bank is dispersive for the silt
fractions within the dredged spoil
material. The sand fractions
within the dredged spoil will
remain on the disposal site under
normal tidal conditions. Howeaver
under storm conditions the sand
will gradually be assimilated inlo
the overall sediment regime of
Dublin Bay.

s The existing disposal site at the
Burford Bank is the preferred
disposal option as the fine sand
material from the navigation
channel will not be lost to the
overall sediment supply to Dublin
Bay,

¢ Model simulations of the

dispersion, fate and depositiongf

sediment plumes arising frol

dredging and disposal opefatliéns
have been used to i Y the
environmental assessfsgnt of the
water environme sﬁapters 5

and 10).
<<0 &\q

o The disp ﬁ:&: fate and
deposition sediment plumes
arising @g‘l\'n the dredging and
dispos‘a operations not expected
to impact on other users of the

waters within the River Liffey
channel or Dublin Bay.

<
“-

X\

‘7)

Water (Chapter 10)

Receiving Water Environment

Construction
phase

{page 10-15 and
10-16)

Mitigation measuras are required to
safeguard the receiving waters from
potential temporary impacits on
water quality during the construction
phase of the ABR Project.

The following mitigation measures will be
implemented (lo take account of any
conditions imposed by ABP and following
consultation with the necessary statutory
bodies) to safeguard the receiving waters
including:

s Waste Management Plan
s Contamination Strategy
» Water Quality Management Plan
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{EIS Page Ref)

e Establishment of lines of
communication, reporting and actions

The mitigation measures will include the
requirements for best practice and
adherence to relevant lrish guidelines, or
interational guidelines where these are
not available:

¢ Good practice guidelines on the
control of water pollution from
construction sites developed by the
Construction Industry Research and
Information  Association  (CIRIA,
2001);

| ¢ Pollution prevention guidelines in
relation to a variety of activities
developed by the Environment
Agency (EA), the Scottish
Environmental Agency (SEPA) and
fthe Northem Ireland Environment

gﬁency {NIEA);

& Environment  Agency  Pollution
N &> Prevention Guidelines (PPGB);

S N _—
oog"? @S\ * Fisheries Guidelines for Local
RO Authority Works., Department of
NI Communications, Marine & Natural
é’,x\%@ Resources, Dublin, (Anonymous,
KO 1998},

O
Q\\*\ ¢ Guidelines on protection of fisheries
&® habitats during construction projects
(Eastern Regional Fisheries Board,

f 2006});

» Intemational Convention for the
Prevention of Pollution From Ships,
1973, as modified by the Protocol of
1978 (MARPOL) for domestic waste
discharges to the environment;

» Intemational Marine Organisation
guidelines; and

¢ Confrol of Substances Hazardous to
Health (COSHH) Handling of
Hazardous Materials.

Continual engagement with a range of
interested parties/stakeholders including
Dublin City Council, EPA, National Parks
& Wildlife Service, Inland Fisheries
Ireland, Dublin Port tenants and local
community groups will be undertaken.

A Construction Environmental Monitoring
Programme will _also be prepared to
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Environmental Impact Appraisal

Mitigation Summary
provide additional safeguards to the
receiving environment during the

construction phase of the works. The
monitoring programme will form part of
the specification of the Contract
Documents for the construction stage.

The design of the Construction
Environmental Monitoring Programme will
include the following elements related to
the receiving waters:

» An assessment using 3-D
hydrodynamic computational
modelling and water quality modelling
to design the placement of a number
of water quality monitoring buoys and
telemetry based warning systems.

» The establishment of water quality
trigger levels and corresponding
Q‘ga%%ns {including the necessity to

Ov‘&emporarily cease construction

Operational phase

{page 10-16 and
10-17)

& @ operations) to safeguard sensitive
00\0& conservation sites (SPA and SAC)
oofi@b and the operations of other users of
QQ\Q&\? the receiving waters {e.g. Power
N Stations)
POy
& é)(\\" The new port facilities, when complete,
& RS will be subject to the Port's existing
\QoQ Environmental Management Plan.
&

Qé‘ In particularly, the following shall be
adhered to with respect to vessels at
berth or travelling through Dublin Bay:

The new port facilities, when |, Ngwaste will be disposed of al sea;

complete, will be subject to the
Port's  existing Environmental
Management Plan,

Dublin Port is accredited to 1SO
14001 to ensure that all employees
undertake their work with due
consideration for the environment
and that guidance is given lo
tenants to promole the principles of
sustainability.

Dublin Port has been designated an

o Ballast water will be treated in
accordance with MARPOL standards;

e Ballast tanks will be separate from
hydrocarbon storage areas and no
potentially contaminated streams will
be diverted to the ballast tanks;

be undertaken
IMO

¢ De-ballasting will
offshore in accordance with
guidslines;

‘Ecoport’ at European level, in |+ Hazardous wastes will be stored in
relation to its environmental sealed, labelled drums in locked
management system. chemical cabinets;
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Dublin Port Company also maintains
and operates an emergency
management plan and has the
emergency management structures
and arrangements in place which
are compatible with the
requirements of the 2006
Framework for Major Emergency
Management

o \Vessels will be equipped with oil-

water  separation systems in
accordance with MARPOL
requirements;

» Spills on deck will be contained and
controlled using absorbing materials;

¢ Vessels without sewage treaiment
systems will have suitable holding
tanks and will bring waste onshore for
treatment by licensed contractors;

s All chemicals used on-board will be
handled in compliance with COSHH
instructions on handling hazardous
materials;

» Chemicals will be stored appropriately
in suitably bunded areas and with
material safety data sheets; and

. 'waste discharges will be monitored
sand recorded as per vessel
& procedures.
S
O
&K
\QOJ. &
Flood Risk Assessment (FRA) N
N

Flood Risk
{page 10-26)

An assessment of Odl‘oud risk to
the proposed (de opment has
determined thet {he predominant
source of ﬂooq@%k emanates from

coastal ﬂoo{g@.

&
The ass%ssment concluded that the
proposed port  redevelopment
complies with the requirements of
the Planning System and Flood Risk
Management Planning Guidelines
{2009).

Model simulations have been
undertaken to determine any
change to the flood risk associated
with neighbouring areas of Clontarf,
South Quays and North Quays,
particularly as a result of the
proposed capital dredging scheme.

The results of the model simulations
have shown that the proposed

The level of the quays at Alexandra Basin
West and Berth 52/53 have been
designed to future proof the port facilities
against predicted water level increases
expected by the year 2100 as a result of
climate change.

works are not expected to increase
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Mitigation Summary

the flood risk to any of these areas.

The proposed works will change the
site at Alexandra Basin West, from
Flood Zone A and B to Flood Zone
C (Low Risk).

The new lavel of this area will future
proof it for coastal flooding due to

predicted climate change.

Geology and Soils {Chapter 11)

Construction
phase

(pages 10-14, 11- |
11 to 11-16)

| The sediments within Alexandra

Basin West were found 1o be
unsuitable for disposal at sea.

Contaminated sediments within Alexandra
Basin West will not be disposed of at sea.

Dredging operations have been designed
to minimise the disturbance and escape
of material at the seabed and during
removal through the water column. A
fioating pontoon with an excavator
moun clamshell bucket adapted for |
erg%érénmental dredging will be used. A silt |

ain will also be placed around the
redger to contain the marine sediments.
This method of dredging will serve to
minimize the spread of suspended
contaminated sediments beyond the

i dredge foot print,

{ The dredged material recovered from

Alexandra Basin West will be transported
. by barge to a treatment facility adjacent to
| Berth 52/53. It will be stabilised and
modified o improve the engineering
properties of the material to allow its re-
use as fill material. In order to minimise
the stockpiling of dredged material, the
rate of dredging will be determined by the
rate of treatment of the dredged material

Best practice industry techniques will be
used to freat the contaminated material
yielded from the dredging of Alexandra
Basin West. Ex-situ
Stabilisatien/Solidification (S15) is
proposed for the trealment of the
contaminated material.

| Ex-situ Stabilisation/Solidification (S/S) is

a remediation technology that reduces the
i mobility of contaminants. Immobilisation is
achieved by reaction of contaminants with
reagents to promote sorption,
precipitation or incorporation into crystal
lattices, and/or by physically
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Construction
phase (Cont’d)

{pages 11-16, 11-
20 to 11-23)

The sediments within the Navigation
Channel where found to be suitable
for disposal at sea.

There is however an area
immediately adjacent to Alexander
Basin West where low levels of

encapsulating the contaminanis.

The method produces a high strength
monolith-like product that physically
reduces the mobility and chemically binds
contaminants to the produced matrix. The
treated mass can then be
recoveredfrecycled to serve as infill
material or for beneficial use.

The freatment and recovery of the
dredging spoil on site will take place in
accordance with the conditions of an
Industrial Emissions Licence to he
obtained from the EPA. Following
treatment the material will be placed in
the Berth 52/53 basin and Graving Dock
#2 as a recovery aclivity, replacing the
need to use virgin materials that would
otherwise be required for the
development.

0&

\Qé

&

Y

A dumping at sea permit will be sought
from the EPA.

The disposal of dredge spoil at sea will be
undertaken in accordance with the
conditions of the dumping at sea permit.

Sediments immediately adjacent (o
Alexandra Basin West where low levels of
contamination have been found will be
disposed of at sea only at slack tide and
immediately covered by sand or gravel, if
required by the EPA.

The mitigation measures specified for
Chapter 10 (Water) also apply to Chapter
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contamination have been identified.

It is proposed to dispose of the
dredged at the licensed sea disposal
site located to the west of the
Burford Bank at the entrance to
Dublin Bay, subject to the granting
of a Dumping at Sea Permit by the
EPA.

Mitigation measures are required to
safeguard the receiving waters from
potential temporary impacts on
water quality during the construction
phase of the ABR project.

11 {Geology and Soils)

Operational phase

The new port facilities, when
complete, will be subject to the
Port's  existing Environmental
Management Plan.

The mitigation measures specified for
Chapter 10 (Water) also apply to Chapter
11 {(Geology and Soils)

§é~
\
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Cuitural Heritage {Chapter 12)

.j Underwater Archaeology of the navigation channel

Underwater
Archaeology  of
the navigation
channel

{pages 12-48 to 12-
50)

Dublin Bay may be regarded as

retaining the very high
archaeological potential for
shipwreck discovery. It may also

retain indications of palaeo surfaces
and inundated shorelines.

A comprehensive marine
geophysical survey was undertaken
to assess the archaeological risk
and to highlight particular areas of
archaeological potential in advance
of development works, so that the
archaeological risk can be
managed.

The combination of side-scan sogar
magnetometry and sub-bott Qgr
seismic survey was comp

provide a robust suite of dg 5 lo

detect anomalies on th,Qs and
within its sedlmenta

All  anomalies< é&\ected by the
geophysical eys were diver
truthed undgﬂ nce from DAHG.

S

Archaeological monitoring of all dredging
actlivities conducted within the Approach
Channel will be carried out, with the
provision to resolve fully any material of
archaeclogical significance observed at
that point.

An archaeologist experienced in maritime
archaeology will be retained for the
duration of the relevant works.

Archaeological Licences will be required
to conduct the on-site archaeological
works, These will include detailed method
st ents which outline the rationale for

works, and the means by which the
\works will be resolved The following
licence types will be required: Excavation,
to cover monitoring and investigations
works; Detection, to cover the use of
metal-detectors; and Dive Survey, to
cover the possibility of having to conduct
underwater inspections.

Archaeological monitoring will be carried
out by suitably qualified and experienced
maritime archaeological personnel
licensed by the Department of Aris,
Heritage and the Gaeltacht.
Archaeological monitoring is conducted
during all terrestrial, inter-tidal/fforeshore
and seabed disturbances associated with
the development.

The monitoring will be undertaken in a
safe working environment that will
facilitate archaeological observation and
the retrieval of objects that may be
observed and that require consideration
during the course of the works.

The monitoring will include a finds
retrieval strategy that is in compliance
with the requirements of the National
Museum of Ireland.
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In the svent of archaeologically significant |
features or material being uncovered
during the construction phase, machine
work will cease in the immediate area to
allow the archaeologist/s to inspect any
such material.

Once the presence of archaeologically
significant material is established, full
archaeclogical recording of such material
will be recommended. [f it is not possible
for the construction works to avoid the
| material, full excavation wil be
recommended. The extent and duration
of excavation will be a matter for
| discussion between the client and the
licensing authorities.

A suitable archaeological team will be on
standby to deal with any such rescue
excavation. This will be complimented in
the Q?o%nt of a full excavation.

&

g@'qﬁ“\)\n archaeological dive team wilt be

retained on standby for the duration of
any in-water disturbance works on the
basis of a twenty-four or forty-eight hour
call-out response schedule, to deal with
any archaeologically significant/potential
material that is identified in the course of
the seabed disturbance activities.

Facilities will be provided to facilitate the
| temporary storage of artefacts that may
i be recorded during the course of the site
work.

Buoying/fencing of any such areas of
discovery will be necessary if discovered
and during excavation.

Machinery traffic during construction will |
be restricted to avoid any identified |
archaeological site/s and their environs.

Spoil will not be dumped on any of the
selected sites or their environs.

It is a condition of archaeological licensing
that a detailed project report is lodged
with the DAHG within 12 months of
completion of site works. The report
should be to publication standard and
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should include a full account, suitably
illustrated, of all archaeclogical features,
finds and stratigraphy, along with a
discussion and specialist reports.
Artefacts recovered during the works
need o meet the requirements of the
National Museum of lreland.

PLEASE NOTE: the above
recommendations are subject to the
approval of the National Monuments
Section at the Depariment of Arts,
Heritage and the Gaeltacht.

Industrial Archaeological Heritage

Industrial
Archaeological
Heritage

(pages 12-63 to 12-
65)

A conservation strategy has been
developed in light of the cultural
heritage significance of the North
Wall Quay Extension.

The conservation strategy includes
retaining an exemplar of Bindon
Blood Stoney s foundation worllésg\'i
public view as part of the
cultural heritage assets.

ké%h wil

it of the

The historic Graving
also be reinstated 5%
ABR Project. \(\09(\\

S

‘\

A heritage architect or Engineer
experienced in industrial and maritime
architectural heritage will be retained for
the duration of the relevant works, to
adv Q&é specifically in relation to works
assaogiated with North Wall Quay
O@(;ension and the Graving Docks.

\
The conservation strategy developed for

the ABR Project will be implemented in
full.

Human Beings (Chapter 13} S
O

a4

&

| Construction
Phase

(page 13-17)

Potential impacts on human beings
in relation to construction traffic,
noise and dust have been
addressed and mitigation measures
have been developed in their
respective chapters.

An estimated 375 warkers will be
employed during construction for
varying lengths of time on different
aspects of the project.

Safe working practices, in accordance
with current legislation, will be enforced
during the construction period to protect
construction warkers, port operators and
visitors to the construction sites.

The construction sites will be suitably
fenced and access to the sites shall be
limited to authorised personnel.

Dublin Port Company will encourage
Contractors to utilise local construction
workers where it is practical to do so.
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Dublin Part Company employs more
than 145 people directly, but a
further 4,000 people are employed
in what is Ireland's largest industrial
estate. The ABR Project will help fo
secure existing employment at the
Dublin Port Estate and provide
opportunities for further employment
associated with the continued
growth in trade.

Operational Phase

The new berth configuration No mitigation proposed

proposed in Alexandra Basin
involves the extension of Berth 29
on Alexandra Quay West westwards
in front of the entrance to Graving
Dock #2. As a result, the port will
lose the utility of this graving dock.
This will result in the loss of circa 26
jobs.

K @‘
2.2 Elaboration of Mitigation Meaqp?g@ with respect to Marine Mammals

Further detail of the Mitigation Measuregﬁ@‘}’bmard with respect to Marine Mammals was submitted to
ABP on 18 August 2014 in responseg,cﬁ) a Request for Further information sought by ABP. This
information is summarised below: Q¢\0

&
A real-time passive acoustic monitoring (PAM} system will be installed at the approaches to Dublin Port
to provide information on the presence of marine mammals during these periods when visual mitigation
is not possible. This technique is to compliment and not replace visual technigues.

The PAM system is established by deploying a LIDO system {www listentothedeep.com) which can
acquire high and low frequency data and stream these data ashore through the internet. This system is
provided by LAB UPC at the University of Barcelona and has been used throughout the world as an
ocean basin wide acoustic monitoring tool. Additionally it allows for real time monitoring. Hardware and
technical support is provided by UPC. PAM will allow monitoring of harbour porpoises and other
odontocetes (bottlenose dolphins) within a range of 250 — 800m and will also detect mid and low
frequency seal vocalisations. A two hydrophone system will be used to achieve monitoring of the
minimum 1000m exclusion zone for piling.
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PAM will be used to provide additional assurance that any disturbance is temporary and will not lead to
significant impacts on marine mammals in the long term nor adversely affect the integrity of any
designated site having regard to the conservation objectives of each site. This additional mitigation
method will allow for ongoing assessment of disturbance as well the monitoring of the effectiveness of
mitigation measures.

In order to validate the effectiveness of mitigation measures for harbour porpoises a static acoustic
monitoring programme {(SAM) will be established using CPODS. CPODs are seli-contained click
detectors which log the echolocation clicks of dolphins and parpoises. They can be deployed on a
mooring for 4-6 months before recovery and downloading of data. These data can be analysed as
detection positive minutes (DPM) to generate an acoustic index of activity. This technique provides
large datasets to enable changes in activity to be identified at high resolutions. CPODs are spalially
constrained having detection distances of around 250m for harbour porpoise and 800m for bottlenose
dolphins {O'Brien et al. (2013). O'Brien et al. (2013} recommended a minimum of four units should be
deployed in small inshore study areas to ensure that stalistically robust data can be collected. The
number of PODs required should reflect the parameters or factors to be tested (e.g. fine scale diel or
larger scales such as seasonal trends). Using an even number design for replication purposes can
allow for parameters such as inshore and offshore trends to be exgfored in larger areas. The more units
that can be deployed in an area, the more an informed eval@.’ﬂmn of a site and successful manitoring
indices will be generated. Hence four stations will be eg@tq@hed for SAM.
o

The four stations will be monitored including g%\ﬁ‘ the dumping site on Burford Bank and two within
Dublin Bay. These stations will be momtoe&ﬂ’ B§-constructlon during construction and for a minimum of
two years post-construction line with ggp‘l j\nﬁrnatlonal practice.

\C’OQ
Monthly monitoring of seal haul ogfsnes will be also carried out at Bull Island and adjacent areas pre-
construction, during constructﬁﬂ and for a minimum of two years post-construction in line with best

international practice.

2.3 Conditions on Planning as specified by An Bord Pleanala

Should ABP grant Planning Permission for the ABR Project, all planning conditions set by ABP will be
detailed in this Section and form an integral part of the Final CEMP.

Mitigation measures imposed by ABP will take precedent over mitigation measures within the EIS,
where there is potential conflict.
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3 MANAGEMENT OF ENVIRONMENTAL IMPACTS

3.1 Roles and Responsibilities

DPC intends to appoint a Contractor{s) to undertake the works. The Coniract between DPC and the
Contractor will allocate responsibility for compliance with the terms of the CEMP during the construction
phase of the Project.

DPC will establish a liaison group including, but not limited to, representatives of DPC, the Contractor,
Dublin City Council and representatives of the port users. The group will meet at least quarterly with an
agenda and minutes taken of the meetings.

DPC will appoint a suitably qualified person, or persons, to the role of Envircnmental Clerk of Works
(EnCoW) to monitor the construction works. The EnCoW will provide reports to the competent
authorities at a frequency agreed by all parties and submit copies to members of the liaison group. The
EnCoW will work closely with the Contractors site supervisors to monitor activities and ensure that all
relevant environmental legislation is complied with and tha{@lﬁe requirements of the CEMP are
implemented. The EnCoW will have the authority to rt{xl%?nelhod statements, oversee works and
instruct action, as appropriate, including the authog;a? 10" require the temporary cessation of works,

where necessary. Q\§Qé§
N
S
S
3.2 Hours of Working &
& $°’

Where construction activity takes placg(for the redevelopment in the vicinity of residential properties, the
activities will operate between thq\rﬁ%urs of 08:00 and 18:00 on Monday to Fridays, between 08:00 and
13:00 on Saturdays and there v$ﬁl be no activity on Sundays or Bank Holidays.

Where additional or alternative working hours are required, these will be agreed in advance with Dublin
City Council.

3.3 Outline Environmental Management Plans

A suite of Construction Phase Management Plans will be prepared in association with the preferred
Confractor(s). These Management Plans will reflect any conditions imposed by ABP and will be agreed
with DPC and the relevant competent autharities in advance of the final Contract being signed.

These will include

¢ Traffic Management Plan
¢ Site Waste Management Plan
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¢ Noise Management Plan

¢ Dust & Odour Management Plan

» Contamination Stralegy

e Marine Mammal Observation Plan

¢ Marine Archaeology Management Plan
¢ Industrial Heritage Conservation Plan
¢«  Water Quality Management Plan

+ Dredging Management Plan

3.3.1 Traffic Management Plan

A Traffic Management Plan {TMP) will be agreed with Dublin City Council, National Roads Authority and
the National Transport Authority, as appropriate.

The TMP will comply with the Dublin City Council HGV Management Stralegy.

The TMP will include provisions for rouling, wheel washing and cqpenng of loads using the Dublin Port
Tunnel. Appropriate parking facilities for site operatives and g@tors will be maintained within the site
and all parking areas will be clearly signed and momlor@i @
o??@“o
The TMP will recognise DPC’s commitment toQ@\%@ﬁrage transportation of materials by sea where this
is both economically viable and more envir@?ﬁgﬁaliy sustainable than transport by land.
e
S
3.3.2 Site Waste Management PI&ﬁ

&

$
A Site Waste Management Plaly will be agreed with Dublin City Council.
The Plan will be based on the waste disposal stipulations made in Chapter 4 of the EIS, page 4-29.

Contractors working on site during the works will be responsible for the collection, control and disposal
of all wasles generated by the works. An indication of the types of waste likely to be generated by the
works and the most appropriate method of disposal are presented in the table below (EIS, Table 4.5)
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Typical Wastes Generated by the Construction Works and recommended disposal / treatment

options
Activity Waste Generated Disposal/Treatment
Recommendations
Demolition Waste Construction materials, Collected onsite for disposal by
concrete, steel, clay pipes licensed waste contractor.
General Construction Waste oils Collected by waste recycling
Waste contractor.
Other waste Collected in skips for disposal by
licensed waste contractor.

General Office/Messing Paper, packaging, canteen etc. | Collected in covered skips/large bins
for disposal by a licensed wasle
contractor.

Temporary Site Toilets Sewage Emptied under coniract for disposal
at an appropriate facility.

&
<@
&

NN

O
3.3.3 Noise Managemeant Plan oo?'?@\

SO
L&
A Noise Management Plan will be agreed wi@'}‘&@@in City Council.
O

0;
\
The following mitigation measures, pres%c@d in the EIS (Chapter 7), will be included in compliance with

British Standard B55228:2009 - Ncu;g@nd vibration contro! on construction and open siles: Part 1 — Noise.
N
oS

Ensuring that mechanical plant and equipment used for the purpose of the works are fitted with effective
exhaust silencers and are maintained in good working order;

- Careful selection of quiet plant and machinery to undertake the required work where available;

- All major compressors will be ‘sound reduced’ models fitted with properly lined and sealed acoustic
covers which should be kept closed whenever the machines are in use,

- Any ancillary pneumatic percussive lools will be fitted with mufflers or silencers of the type
recommended by the manufacturers;

- Magchines in intermittent use will be shut down in the intervening periods between work;

IBE0D23 30 Rev V02

EPA Export 12-09-2018:03:42:18



Alexandra Basin Redevelopment Project Draft High level CEMP

- Andillary plant such as generators, compressors and pumps will be placed behind existing physical
bamiers, and the direction of noise emissions from plant including exhausts or engines will be placed
away from sensitive localions, in order to cause minimum noise dislurbance. Where possible, in
polentially sensitive areas, acoustic barriers of enclosures will be ufilised around noisy plant and
equipment.

- Handling of all materials will take place in a manner which minimises noise emissions;

- Audible waming systems will be switched to the minimum setting required by the Health & Safety
Authority.

A complaints procedure will continue to be operated by the Confractor throughout the construction phase
and all efforts will be made to address any noise issues at the nearest noise sensilive properties.

3.3.4 Dust & Odour Management Plan

A Dust and Odour Management Plan will be agreed with Dublin City Council.

&
The Dust & Odour Management Plan will be based on miiigation measures presented in the EIS
(Chapter 7). PN
AN
&8

NN

Dust Minimisation Plan & &
2

R
The dust minimisation plan will bngr\é\\ﬁed based upon the industry guidelines in the Building

Research Establishment documenté\e??titled ‘Control of Dust from Construction and Demolition
Activities’. This will include measugg% such as:
&
-  Site roads shall be regularly cleaned and maintained as appropriate. Hard surface roads shall be
swept to remove mud and aggregate materials from their surface while any un-surfaced roads shall
be restricted to essential site traffic only;

- Any site roads with the potential to give rise to dust will be regularly watered, as appropriate, during
dry andfor windy conditions {also applies to vehicles delivering material with dust potential);

- All vehicles exiling the site shall make use of a wheel wash facility prior to entering onto public
roads, to ensure mud and other wastes are not tracked onto public roads. Wheel washes will be

seif-contained systems that do not require discharge of the wastewater to water bodies;

- Public roads outside the site shall be regutarly inspected for cleanliness, and cleaned as necessary;
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Material handling systems and site stockpiling of materials shall be designed and laid out to
minimise exposure to wind;

- Water misting or sprays shall be used as required if particularly dusty activities are necessary
during dry or windy periods;

- Al vehicles which present a risk of spillage of materials, while either delivering or removing
materials, will be loaded in such a way as to prevent spillage on to the public road,

- The contractor will be required to ensure that all vehicles are suitably maintained to ensure that
emissions of engine generated pollutants is kept to a minimum; and

- The construction Contractor will be required to monitor monthly dust deposition levels each month
for the duration of construction for comparison with the guideline of 350mg/m2/day (for non-
hazardous dusts). This monitoring should be carried out at a minimum of four locations at sensitive
receptors around the proposed works. Where dust levels are measured to be above this guideline
the mitigation measuras in the area must be reviewed as part cg égjle dust minimisation plan.

&
N
An outline Dust Minimisation Plan is provided in Append;\l{q? ,gi\%is Draft High Level CEMP.
S &
5\0
G
Odour Management Plan \)\Q O
N
RN

An Odour Management Plan {OMP) o mi\t@q@\?he potential for odours from dredging operations will be
implemented. The OMP will follow thé%@\ance presented in the Environment Agency of England and
Wales “"Odour Management GuidanQé“’Q(Htl Guidance, 2011). The odour monitoring and investigation
aspects of the OMP will follow EIJ@%\PA “Qdour Impact Assessment Guidance for EPA Licensed Sites”
{Guidance Note AG5, 2010).

An outline Odour Management Plan is provided in Appendix 2 of this High Level CEMP.
3.3.5 Contamination Strategy

A Contamination Strategy will be agreed with the EPA and Dublin City Council. The Strategy will be
based on the mitigation measures presented in the EIS (Chapter 11).

Alexandra Basin West
Contaminated sediments within Alexandra Basin West will not be disposed of at sea.

Dredging operations have been designed to minimise the disturbance and escape of material at the
seabed and during removal through the water column. A floating pontoon with an excavator mounted
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clamshell bucket adapted for environmental dredging will be used. A silt curtain will also be placed
around the dredger to contain the marine sediments. This method of dredging wili serve to minimize the
spread of suspended contaminated sediments beyond the dredge foot print.

The dredged material recovered from Alexandra Basin West will be transported by barge to a treatment
facility adjacent to Berth 52/53. It will be stabilised and modified to improve the engineering properties of
the material to allow its re-use as fill material. In order to minimise the stockpiling of dredged material,
the rate of dredging will be determined by the rate of treatment of the dredged material.

Best practice industry techniques will be used to treat the contaminated material vielded from the
dredging of Alexandra Basin West. Ex-situ Stabilisation/Sclidification (S/S) is proposed for the
treatment of the contaminated material.

Ex-situ Stabilisation/Solidification (S/S) is a remediation technology that reduces the mobility of
contaminants. Immobilisation is achieved by reaction of contaminants with reagents to promote
sorplion, precipitation or incorporation into crystal lattices, and/or by physically encapsulating the
contaminants.
5
The method produces a high strength monolith-like productdhat physically reduces the mobility and
chemically bhinds contaminants to the pmducecb&?)ﬁﬁnx. The treated mass can then be
recovered/recycled to serve as infill material or for dicial use.
NN

sO&
The treatment and recovery of the dre@ng&%pon on site will take place in accordance with the
conditions of an Industrial Emissions gu’bg&e to be obtained from the EPA. Following treatment the
material will be placed in the Berth 5%(9% basin and Graving Dock #2 as a recovery aclivity, replacing
the need to use virgin materials tlzgg\vould otherwise be required for the development.

c®

Navigation Channel

A dumping at sea permit will be sought from the EPA for dredged material from the navigational
channel. The disposal of dredge spoil at sea will be undertaken in accordance with the conditions of the
dumping at sea permit.

Sediments immediately adjacent to Alexandra Basin West where low levels of contamination have been
found will be disposed of at sea only at slack tide and immediately covered by sand or gravel, if required
by the EPA.

3.3.6 Marine Mammal Observation Plan

A Marine Mammal Observation Plan will be agreed with National Parks & Wildlife Service.
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The Plan will be based on the mitigation measures presented in the EIS (Chapter 5) and the further
detail of the Mitigation Measures put forward with respect to Marine Mammals as submitted to ABP on
18 August 2014 in response to a Request for Further Information sought by ABP.

The following precautionary measures will be undertaken to minimise the risk of direct injury to marine
mammals in the area of operations in line with National Parks & Wildlife Service Guidelines (2013):

- A trained and experienced Marine Mammal Observer (MMO) will be put in place during piling,
dredging, dumping, and demolition operations. The MMO will scan the surrounding area to ensure
no marine mammals are in a pre-determined exclusion zone in the 30-minute period prior to
operations. 1t is suggested that this exclusion zone is 500m for demolition and dredging activities,
and 1,000m for piling activilies considering the potential risks outlined in the EIS.

- Noise-producing activities shall only commence in daylight hours where effective visual monitoring,
as performed and determined by the MMO, has been achieved. Where effective visual monitoring is
not possible, the sound-producing activities shall be postponed until effective visual monitoring is
possible. Visual mitigation for marine mammals {in particular ha(r;pur porpoise) will only be effective
during daylight hours and if the sea state is 2-3 (Beaufort \@ﬁ%ﬁe) or less. In the absence of year-
round data on marine mammal use within Dublin B%;g.. %Qeore is no justification for limiting works to

. O A
any particular season. O
E2

S5

- For piling activities, where the output peaeg}\@\$ d pressure level (in water) exceeds 170 dB re: 1pPa
@ 1m, a ramp-up procedure will Qd&@?ployed following the pre-start monitoring. Underwater
acoustic energy output shall comrf(%\eg from a lower energy start-up and thereafier be allowed to
gradually build up to the necessa(yb\rcﬁaximum output over a period of 20-40 minutes.

N

- Once operations have begun, operations will cease temporarily if a cetacean or seal is observed
swimming in the immediate (<50m) area of piling and dredging and work can be resumed once the
animal(s) have moved away.

- Dumping of material at sea will not take place if a cetacean or seal is within 50m of the vessel.

- Any approach by maring mammals into the immediate {<50 m) works area will be reported o the
National Parks and Wildlife Service.

- If there is a break in piling activity for a period greater than 30 minutes then all pre-activity
moniloring measures and ramp-up (where this is possible} will recommence as for start-up.

-  Once normal operations commence (including appropriate ramp-up procedures}), there is no
requirement to halt or discontinue the activity at night-time, nor if weather or visibility conditions
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deteriorate, nor if marine mammals occur within a radial distance of the sound source that is 500m
for dredging and demalition works, and 1000m for piling activities.

- The MMO will keep a record of the monitoring using a '‘MMO form location and effort {coastal
works) available from the National Parks & Wildlife Service (NPWS)} and submit to the NPWS on
completion of the works.

In order to reliably quaniify the zone of responsiveness associated with the proposed programme of
piling aclivities associated with the Alexandra Basin Redevelopment, one of the following methods will
be used:

- Modelling of sound propagation calibrated using field measurements; or

- Deployment of hydrophones in combination with passive acoustic monitoring.

A real-lime passive acoustic monitoring (PAM) system will be installed at the approaches to Dublin Port
to provide information on the presence of marineé mammais during these periods when visual mitigation
is not possible. This technique is to compliment and not replace viggal fechniques.

é\oé

The PAM system will be established by deploying a LID@sxélem {www listentothedeep.com) which can
acquire high and low frequency data and stream thgje:gﬁa ashore through the internet. This system is
provided by LAB UPC at the University of Bar@%@ﬁ and has been used throughout the world as an
ocean basin wide acoustic monitoring tool, gégtﬁ’bnally it allows for real time monitoring. Hardware and
technical support is provided by UPC\;@%&? will allow monitaring of harbour porpoises and other
odontocetes (bottlenose dolphins) wfﬂ'owq\\\a range of 250 — 800m and will also detect mid and low
frequency seal vocalisations. A Mo\ﬁ\?drophone system will be installed to achieve monitoring of the
minimum 1000m exclusion zoncej piling.

PAM will be used to provide additional assurance that any disturbance is temporary and will not lead to
significant impacts on marine mammals in the long term nor adversely affect the integrity of any
designated site having regard io the conservation objectives of each site. This additional mitigation
method will allow for ongoing assessment of disturbance as well the monitoring of the effectiveness of
mitigation measures.

In order to validate the effectiveness of mitigation measures for harbour porpoises a stalic acoustic
monitoring programme (SAM) wili be established using CPODS. CPODs are seif-contained click
detectors which log the echolocation clicks of dolphins and porpoises. They can be deployed on a
mooring for 4-6 months before recovery and downloading of data. These data can be analysed as
detection positive minutes {(DPM) to generate an acoustic index of activity. This technique provides
large datasets to enable changes in activily to be identified at high resolutions. CPODs are spatially
constrained having deteclion distances of around 250m for harbour porpoise and 800m for bottlenose
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dolphins (O'Brien et al. (2013). O'Brien ef al. (2013) recommended a minimum of four units should be
deployed in small inshore study areas to ensure that statistically robust data can be collected. The
number of PODs required should reflect the parameters or factors to be tesled (e.g. fine scale diel or
larger scales such as seasonal trends). Using an even number design for replication purposes can
allow for paramaters such as inshore and offshore trends to be explored in larger areas. The more units
that can be deployed in an area, the more an informed evaluation of a site and successful monitoring
indices will be generated. Hence four stations will be established for SAM.

The four stations will be monitored including two at the dumping site on Burford Bank and two within
Dublin Bay. These stations will ba monitored pre-construction, during construction and for a2 minimum of
two years post-construction line with best international practice.

Monthly monitoring of seal haul out sites will be also carried out at Bull Island and adjacent areas pre-
construction, during construction and for a minimum of two years post-construction in line with best

international practice.

3.3.7 Marine Archaeology Management Plan

&
A Marine Archaeology Management Plan will be agreed withdhe National Monuments Section at the
Department of Arts, Heritage and the Gasltacht. o& 'é%

The Plan will be based on the mitigation measge%&}ésented in the EIS (Chapter 12).
She®

Archaeological monitoring of all dredgﬁw%\@chwhes conducted within the Approach Channel will be
carried out, with the provision to reso[\ig fully any material of archaeological significance observed at
that point. f

&
An archaeologist experienced in maritime archaeclogy will be retained for the duration of the relevant
works.

Archasaological Licences will be required to conduct the on-site archaeological works. These will include
detailed method statements which outline the rationale for the works, and the means by which the
works will be resolved The following licence types will be required: Excavation, to cover monitoring and
investigations works; Delection, to cover the use of metal-detectors; and Dive Survey, to cover the
possibility of having to conduct underwater inspections.

Archaeological monitoring will be carried out by suitably qualified and experienced maritime
archaeological personnel licensed by the Department of Arts, Heritage and the Gaeltacht.
Archaeological monitoring is conducted during all terrestrial, inter-tidal/foreshore and seabed
disturbances associated with the development.
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The monitoring will be undertaken in a safe working environment that will facilitate archaeological
observation and the retrieval of objects that may be observed and that require consideration during the
course of the works.

The monitoring will include a finds retrieval strategy that is in compliance with the requirements of the
National Museum of Ireland.

In the event of archaeologically significant features or material being uncovered during the construction
phase, machine work will cease in the immediate area to allow the archaeclogist/s to inspect any such
material.

Once the presence of archaeologically significant material is established, full archaeological recording
of such material will be recommended. If it is not possible for the construction works to avoid the
material, full excavation will be recommended. The extent and duration of excavation will be a matter
for discussion between the client and the licensing authorilies.

A suitable archaeological team will be on standby to deal with any such rescue excavalion. This will be
complimented in the event of a full excavation. oéz"

§é
An archaeological dive team will be retained on slar@ﬁﬁ'@r the duration of any in-waler disturbance
works on the basis of a twenty-four or forty-eigt\go"ﬁfgﬁs'\ call-out response schedule, to deal with any
archaeologically significant/potential material é{{%@éﬁdenﬁﬁed in the course of the seabed disturbance

aclivities. S
KO
L

Qé '&\Q
Facilities will be provided to facilitate l{l@?emporary storage of artefacts that may be recorded during the

d
course of the site work. éé:‘\

&

Buoying/fencing of any such areas of discovery will be necessary if discovered and during excavation.

Machinery traffic during conslruction will be restricted to avoid any identified archaeological site/s and
their environs.

Spoil will not be dumped on any of the selected sites or their environs.

Itis a condition of archaeological licensing that a detailed project report is lodged with the DAHG within
12 months of completion of site works. The report should be to publication standard and should include
a full account, suitably illustrated, of afl archaeological features, finds and stratigraphy, along with a
discussion and specialist reports. Artefacts recovered during the works need to meet the requirements
of the National Museum of Ireland.
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3.3.8 Industrial Heritage Conservation Plan

An Industrial Heritage Conservation Plan will be agreed with the Department of Arts, Heritage and the
Gaeltacht and Dublin City Council.

A conservation strategy has been developed in light of the cultural heritage significance of the North
Wall Quay Extension (issued to ABF in support of the Planning Application).

The conservation sirategy includes retaining an exemplar of Bindon Blood Stoney's foundation works
for public view as part of the Port's cultural heritage assels.

The historic Graving Dock #1 will also be reinstated as part of the ABR Project.

The conservalion strategy will be fully implemented.

A heritage architect or Engineer experienced in industrial and maritime architectural herilage will be
retained for the duration of the relevant works, to advise specifically in relation {o works associated with

North Wall Quay Extension and the Graving Docks. éo&
&
Y
3.3.9 Water Quality Management Plan 09,70‘\@'5\
K @‘Q’b

A water quality management plan will be a@e%d&\\vlth competent authorities including Dublin City
Council, EPA, Inland Fisheries Ireland, Nﬁﬁl Parks & Wildlife Service and users of the receiving
waters including Power Station operalqps @ﬁ’representatwes of the local community.
\o
O
The Plan will be based on the mitigﬁon measures presented in the EIS (Chapter 10}.
O

The mitigation measures will include the requirements for best practice and adherence to relevant Irish
guidelines, or international guidelines where these are not available:

Good practice guidelines on the control of water pollution from construction sites developed by the
Construction Industry Research and Information Association (CIRIA, 2001);

- Pollution prevention guidelines in relation to a variety of activities developed by the Environment
Agency (EA), the Scottish Environmental Agency (SEPA) and the Northern Ireland Environment
Agency (NIEAY);

- Environment Agency Pollution Prevention Guidelines (PPG6);

- Fisheries Guidelines for Local Authority Works. Department of Communications, Marine & Natural
Resources, Dublin, (Anonymous, 1998);
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- QGuidelines on protection of fisheries habitats during construction projects (Eastern Regional
Fisheries Board, 2006);

- International Convention for the Prevenlion of Pollution From Ships, 1973, as maodified by the
Protocol of 1978 (MARPOL) for domestic waste discharges to the environment;

- Internationat Marine Organisation guidelines; and

Contral of Substances Hazardous lo Health (COSHH) Handling of Hazardous Materials.

A Construction Environmental Monitoring Programme will also be prepared to provide additional
safeguards to the receiving environment during the construction phase of the works. The monitoring
programme will form part of the specification of the Contract Documents for the construction stage.

The design of the Construction Environmental Monitoring Programme will include the following
elements related to the receiving waters:
s
- An assessment using 3-D hydrodynamic computational gtodelling and water quality modelling to
design the placement of a number of water qualilbﬁbﬁ\imﬁng buoys and telemetry based warning

systems. & @b
LS
S

S *

- The establishment of water quality m@f&@e!s and corresponding actions (including the necessity
to temporarily cease construction gﬁq@lons} to safeguard sensitive conservation sites (SPA and
SAC) and the operations of other géﬁ's of the receiving waters {e.g. Power Stations).

\
&

3.3.10 Dredging Managemenﬁ@lan

A Dredging Risk Assessment has been completed of the proposed dredging works that will occur in the
Alexandra Basin West and the Navigation Channel based on the environmental assessments and
mitigation measures described in the EIS.

The full Risk Assessment report is presented in Appendix 3 of this Draft High Level CEMP.

The Risk Assessment has identified an additional contingency measure which will be incorporated into
the CEMP as outlined below (presented in Table 4.7, Appendix 3 of this Draft High Level CEMP).

A contingency bubble curtain will be installed across the entrance to Alexandra Basin West. This bubble
curtain will be utilised in the event of a breach of the silt curtain around the dredger. If a breach occurs,
dredging activities will immediately cease, and the silt curtain will be repaired/replaced prior to restarting

IBEOS23 30 Rev V02

EPA Export 12-09-2018:03:42:19



Alexandra Basin Redevelopment Project

Draft High level CEMP

dredging. The bubble curtain will be activaled by switching on a compressor, which will force

compressed air through a submerged perforated hose allowing a series of “bubble plumes”. The rising

bubbles cause a vertical current of air and water flowing towards the surface, generating an air curtain.

This bubble curtain will prevent the movement of any contaminaled sediment from entering the

Navigation channel whilst allowing port traffic to pass.

The Risk Assessment and mitigation measures therein, comprise the core elements of a Dredging
Management Plan which will be agreed with competent authorities including Dublin City Council, EPA,

Inland Fisheries Ireland, National Parks & Wildlife Service and users of the receiving waters including

Power Station operators.
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4  SITE SAFETY

Safety will he of prime importance during the construction works. The works will be subject to the
Safety, Health and Welfare at Work Act 2005 and the Safely, Health and Welfare at Work
{Construction) Regulations, 2013 (EIS, Chapter 4). All aspects of design consiruction will be reviewed
with regard to health and safety and a risk assessment will be carried out.

A project supervisor (design phase) will be appointed to produce a pre-tender Health and Safely Plan
for the project. The principal contractor will be responsible for the control and co-ordination of health
and safety during the works and will be appointed as the project supervisor (construction stage).

All individuals working on the Project will be required to undertake induction procedures. Such will be
designed to make individuals aware of all the issues associated with the Project and will include, but not
be fimited to;

s The terms of the CEMP;

o Working Hours;

» Access arrangements; &
* Health, Safety and environmental policy and procedur&

¢ Code of Conduct within the site and surroundj nﬁ\g"ﬁs\lmns

¢ Slatutory obiligations of individuals on site Q \}eé

¢ Traffic Management; ,~\\o°:¢f&
e Site parking; ‘ ®&i§

¢ Public Access; Qé Q\\i\o’

¢ Lighting requirements; \5\(’0

e Complaints and disciplingfg‘\ procedures;
+ Protection of the water environment;

¢ Protection of wildiife and habitats;

¢ Dust and air quality;

e Noise and vibration; and

* Emergency procedures.

Visitors will not be allowed onto the site unless they have received formal induction or are accompanied
by an authorised person who has completed the induction. All visitors will be required to sign a visitor's
book.
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&
APPENDIX 1 O@é‘
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MITIGATION MEASURES go?ROBLACK GUILLEMOTS
S
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Mitigation Measures for Black Guillemots
Background

The only likely negative impact on birds, of the proposed ABR Project, is the loss during the
construclion period of nest sites for a number of pairs of Black Guillemots. These are small seabirds
that nest in cavifies in a variety of coastal locations. Dublin Port has been fully surveyed in both of the
last two breeding seasons and the total size of the Black Guillemot colony here was estimated at 82
(2013) and 62 birds (2014). This included a maximum of 8 nesting pairs in the Alexandra Basin (West)
and 2 pairs in the area of Berths 52/53. The nest sites are mainly in the older quay walls, that tend to
have more suitable cavities and drainage pipes, or beneath jetties and other open structures.

Black Guillemots are relatively common and widespread around the coasts of Ireland. Natural nest sites
are generally in crevices at the base of rocky cliffs but they also commonly nest in harbour walls and
even in artificial nest boxes (Mitchell et al. 2004). The birds, their nests and eggs are protected under
the Wildlife Acts 1976 to 2000. They are not listed as Special Conservation Interesis for any of the
Special Protection Areas in the Dublin area.

Likely impacts

The clder quay walls in the Alexandra Basin will I{@'gﬁzced as part of the redevelopment project. This
will involve the loss, during construction, of agp?gx?%ately 10 nest sites within cavities in these walls in
the combined areas of Alexandra Basgﬁ’(@@est) and Berths 52/53. Mitigafion measures will be
introduced to provide alternative nqgﬂ\gs@s in neighbouring areas of the port, in advance of the
redevelopment. \0

d

3

&
oS

Mitigation measures

Black Guillemots generally come ashore and occupy the nest holes in Oclober, some five months prior
to egg-laying (Greenwood 1987, 1991). Young birds have generally left the nests by lale August
(Ferguson-Lees et al. 2011). In order to avoid disturbance to nesting birds, any existing nest holes in
piers or structures to be demalished, will be blocked or otherwise made inaccessible in the month of
September preceding the development works.

Prior to this, at least 10 artificial nest boxes will be erected in the area of the Qil Jetty on the north side
of Dublin Port. These berths do not currently provide any suitable nest sites and are not currently
proposed for redevelopment. The Oil Jetty is midway between the Alexandra Basin (West) and Berths
52/53. In addition, 10 concrete nest boxes will be incorporated into the new quays and jelties, at
appropriate locations selecled at the detailed design stage, to encourage the birds to return to these
areas in subsequent breeding seasons.
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Arlificial nest boxes in similar types of harbour structures have been successfully used by Black
Guillemots for nesting in Bangor Marina in Northern Ireland over the period 1985 to 2013, allowing the
population at this site to increase from 7 to 38 pairs (Greenwood 2014).

Monitoring

The Black Guillemot breeding population in Dublin Port will continue to be monitored before, during and
after the Alexandra Basin Redevelopment scheme. The artificial nest boxes, provided as part of the
scheme, will be manitored for a period of three breeding seasons after construction, to ensure that the
boxes are being used by Black Guillemots. The breeding success (average number of fledged young
per pair) in the artificial nest boxes, will be calculated and compared with normal breeding parameters
for this species. I is expected that the total population size of this species in Dublin Port will be
maintained or increased during and after the construction period.

References
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Appendix 1: Photographs

-
L

Suitable location for artificial nest boxes for Black Guillemots in Oit Jelly at Dublin =

Port
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APPENDIX 2

N
DUST & ODOUR MANAGEMENT PLANS
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Dust Minimisation Plan

The outline dust minimisation plan is based upon the industry guidelines in the Building Research
Establishment document entitled *Conirol of Dust from Construction and Demolition Activities’ (2003).

In order to ensure that any dust nuisance is minimised, a series of mitigation measures are prescribed
below:

+« The moisture content of the dragged material in the waste treatment area will be maintained at
levels greater than 30% at all times to prevent the generation of dust from this opearation.

« Site traffic will be restricted to 20km/hr to minimise dust re-suspeansion.

« Site roads shail be regularly cleaned and maintained as appropriate. Hard surface roads shall
be swept to remove mud and aggregate materiais from their surface while any un-surfaced
roads shall be restricled to essential site trafiic only.

&

» Any site roads with the potential to give rise to dust O{(@I be regularly watered, as appropriate,

during dry andfor windy conditions (also apglie,g%lo vehicles delivering malerial with dust

&
potential). & &\0
&
NN
L&
= All vehicles exiting the site shall mg&g g:@e of a wheel wash facility prior to entering onto public
S
roads, to ensure mud and otllef??g'asles are not tracked onto public roads. Wheel washes
O
should be self-contained syéigﬁfs that do not require discharge of the wastewater to water
A
bodies. O
&
c®
s Public roads outside the sile shall be regularly inspecled for cleanliness, and cleaned as

necessary.

+ Material handling systems and site stockpiling of materials shall be designed and laid out to
minimise exposure to wind.

¢ All material handling will be carried out to minimise drop heights from plant to plant or from plant
to stockpile.

+ Water misting or sprays shall be used as required if particularly dusty activities are necessary
during dry or windy periods.
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¢ All vehicles which present a risk of spillage of materials, while either delivering or removing
materials, will be loaded in such a way as to prevent spillage on to the public road.

s The contractor will be required to ensure that all vehicles are suitably maintained to ensure that
emissions of engine generated polluiants is kept to a minimum.

The level of mitigation (water misting, use of bowsers, etc.) will be dictated by the results of the
monitoring strategy and the levels of rainfall experienced in a given period. This will prevent the
excessive use of water for dust suppression on site when not required to minimise secondary drainage
impacts.

An apart of any broader audit of the works under the CEMP, the application of the above measures will
be assessed and recorded. Where required, corrective actions will be identified and presented to the
Contractor to fully implement the above measures to minimise dust.

The Contractor is required to monitor monthly dust deposition levels each month for the duration of
construction. Baseline monitoring in advance of any works will alsg be carried for a minimum of three
months to determine background levels from other sources (e. %;d%ad transport).
S

The monitoring procedure employed will be the Geg??@\%tandard Method VDI 2119 {(Measurement of
Dustfall, Determination of Dustfall using Berg%n@b%b?nstrumenf {Standard Method) German Institute).
The dust deposition rate will be measured b g@ﬁ]omng a series of Bergerhoff Dust Deposit Gauges at
strategic locations at key receptor poin\é\v@mh will be tested on a monthly basis. The selection of
sampling point locations will be compl % after consideration of the requirements of VDI 2119 with
respect to the location of the samplgss relative to buildings and other obstructions, height above ground
and sample collection and ana@s procedures. The locations will be propesed to Dublin City Council
for approval and will be based on the potential risk to sensitive receptors in the area.

The results of the monitoring will be compared against the guideline of 350mg/m%/day. This is the
standard German TA Luft guideline which is widely applied in Ireland to determine dust nuisance.

This guideline will be used as a trigger to determine dust nuisance. Where any monthly dust level
exceeds the trigger value the contractor will carry out an investigation to determine the potential cause.
Recent oparations within the site, possible external sources and met data will be identified to determine
the cause of any exceedence. Where the works are identified as the source the contractor will be
obliged to increase miiigation, modify the proposed works or provide alternative means of dust
minimisation measures. All excesdences of the trigger value and subsequent investigations will be
recorded and available for review by Dublin City Council.
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Odour Management Plan

This outline Odour Management Plan (OMP) has been prepared in accordance with the following
guidance documents:

» Odour Management Plans for Waste Handling Facilities (Environment Agency, 2011)
» Odour Management Guidance” (Environment Agency, 2011).
¢ Odour Impact Assessment Guidance for EPA Licensed Sites” (EPA Guidance Note AG5, 2010).

The OMP has been designed to:-

o  Employ appropriate methods, including manitoring and contingencies, to control and minimise
odour pollution;
¢ Prevent unacceptable odour potlution at all times; and

» Reduce the risk of odour releasing incidents or accidents by anticipating them and planning

accordingly. .
&
<@
&
S
Odour Risk AN
S
SN
T

RO
The risk of odour from the proposed work I@%&é‘en assessed based on the standard source-pathway-
receplor model, Each area is outlined in\f%ﬁﬁlowing seclion to provide an assessment of averall risk.
EL

N
O

O
&

S

Source

The potential sources of odour during the consiruclions works relate to the dredging operation where
decayed organic material has the potential to release sulphurous compounds (such as hydrogen
sulphide) or where solvent contamination is uncovered.

Hydrogen sulphide (H;S) is partially water soluble so some H,S released during dredging will dissolve in
the water to form sulphuric acid at very trace concentrations which will rapidly dilute and disperse in the
water column. Previous dredging operations in the same area and at similar depths has released no
hydrogen sulphide fo the atmosphere.

Very low levels or organic solvents are recorded in the material to be dredged in the basin and channel
equaling to less than 0.02% of the tolal material. Any solvent vapour released during dredging will be
low volume and will quickly condense inlo the liquid phase and either dissolve in the water {such as
water soluble solvents such as alcohols) or form a residue on the water surface where not water soluble
(such as aromatics).
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Pathway

In the event that any odours become airborne the odours will dilute and disperse in the air. The
direction of dispersion and extent of dilution is largely dictated by the wind speed and diraction. Higher
winds will lead to greater dilution than lower winds and calm days (such as temperature inversion) will
restrict dilution/dispersion and increase odour risk. Wind direction in the Dublin area is predominately
westerly-south westerly (circa 60% of the year) which will direct odours away from residential areas to
the south. Northerly and north easterly winds in the direction of the residential areas to the south are
very infrequent {circa 10%) as are calms (2.2% of the tima).

Receptor

The nearest sensitive residential receptors to the proposed dredging operation are the residential
dwellings on York Road, Pigeon House Road, Ringsend Park and Pembroke Cottages approximately
100 metres to the south of the dredging area.

Further north there are a number of residential areas along CIonlg@'Road which lie over 1.5km to the
§\\é
S
S
The nearest commercial receptors to the proposedgf%@opment include the various operations along
M

§
Alexandra Road to the north and east of the sith‘)l{&}ddition the O2 Theatre and the Gibson Hotel are
O

the closest operations to the west of the s \?o\$ o the south of the site there are a number of office

developments on York Road and Thorrz(%a'é]\@{ﬁoad.
S

R

north of the proposed dredging operations.

A
Ecological receptors can be affecteg&oy deposition of air pollutants such as nitrogen oxides and sulphur

dioxide. The nearest sensitive:?ﬁ:ological sites to the proposed development are the Grand Canal
pNHA (Site Code 2104), the Royal Canal pNHA (Site Code 2103) and South Dublin Bay and River
Tolka Estuary SPA (Site Code 4024). Ecological receptors would be less sensitive lo odours that
human receptors.

Monitoring and Audit

This plan includes for the periodic odour audit of the facility by a sultably qualified expert to identify all
sources on site logether with nature and scale of the odour release and associated construction details.
This will be to both validate the sources listed above coupled with the identification of any new sources.

The periodic odour monitoring and investigation aspects of the OMP will follow the procedures
presented in the EPA "Odour Impact Assessment Guidance for EPA Licensed Sites™ (Guidance Note
AGS, 2010). The number and frequency of audits will be dictated by the frequency of complaints (if any)
coupled with any direction provided by Dublin City Council.
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The results of the monitoring events and audits will be communicated lo the construction manager to
advise of any changes to the working practices or abatement measures to mitigate odour risk.

Complaint Investigation

As part of the plan, a dedicated recording system will be put in place to allow for the management of
odour complaints. One of the most important factors associated with odour complaint recording
includes the use of an easily contactable phane number for complainants to discuss their complaints. A
free phone number is preferable. During normal working hours, an experienced person who is familiar
with the processes should answer the phone. Only during out of hours should an answer phone be
used. The answer phone should clearly state the information required of the complainant. The
complainant should always be contacted back if a message Is recorded. The relevant information to be
recorded includes:

+ Date and time of complaint

¢ Name of complainant

¢ Location of complainant

e Duration of odour &‘0&

¢ Where and when odour was detected O ﬁ

¢ How strong the odour was/is (intensity on a ég‘ﬁ@ﬂof 0 to 5 where 0 is not perceptible, 1 is very
weak, 2 is weak, 3 is distinct, 4 is strong @ is very sirong)?

¢ What did the odour smell like - A nur@b%@éf random descriptors should be proposed by the
facility representative or offered &rasident (saying that the odour smells bad is not
sufficient). <<°Q~\‘\

¢ Details of the rasponses ma@ to the complainant.

e Details of the existing n'@i%\ondltions, in particular wind speed. Up to date met data is available

on: hitp://www.met.ie/latest/reports.as

Where possible the location of the complainant should be visited immediately to verify the nature of the
odour, Where the source is confirmed to relate to the works, the construction manager should be
contacted immediately to cease or modify the operation causing the odour until suitable miligation
measures are devised.
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EXECUTIVE SUMMARY

This Risk Assessmant report has been prepared in response to a Further Information Request from
An Bord Pleanala in relation to the ABR Project.

The scope of the Risk Assessment report is limited to the proposed dredging works that will occur in
the Alexandra Basin West and the Navigation Channel.

The risk assessment considers the risk of incidents occurring that could result in liabilities
materialising e.g. the event of an accident, spillage or containment breach. The risk assessment has
been prepared following the Environmental Liability Risk Assessment (ELRA) methodology outlined in
EPA document ‘Guidance on assessing and costing environmental liabilities” (EPA, 2014).

The ELRA procedure is based on the standard risk assessment principles presented in Irish
Standards 1.S. 1SO 31000:2009 Risk Management - Principles and Guidelines; and IS, EN
31010:2010 Risk Management — Risk Assessment Techniques.

Risk identification was undertaken following a review of the information provided in the EIS. The risk
identification process involved the identification of plausible incidents from dredging & disposal
operations only that pose a potential hazard to the environment. Following this risk identification, a
risk analysis was carried out which involved determining t\lg\g ikelhood and consequences for
identified risk event. A risk evaluation was then carried ogt. \g‘lﬁhh involvad developing a risk matrix to
allow risks to be easily displayed and risk treatment whiﬁ\f\gﬁgludes mitigation measures to control and
reduce the risks. o @b

SN
S
The risk assessment was carried out pre-migg%?{dh and with-mitigation to display the reduction in risk
with the proposed mitigation measures!\g&lu‘é measures in place as outlined in the EIS. Where
mitigation measures/control measure&ﬂﬁg@a been proposed, a set of revised risk scores have been
applied. &

O

The risk assessment has der@ﬁstrated that the proposed mitigation measures/control measures

proposed will be effective in reducing the likelihood and consequence of the risk occurring.

MDE1138Rp0001 1
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1. INTRODUCTION

This Risk Assessment report has been prepared in response to a Further Information Request from
An Bord Pleanala, herein referred to as ABP (Reference: 29N.PA0034) dated the 7" of July 2014 in
relation to the ABR Project.

This Assessment has been prepared to address specific queries raised by ABP under Item 13.3 of the
RFI (see below) and supplements the environmental assessments provided to ABP in the initial
application and the EIS and NIS.

133  Provide a timescale for dredging works in the Basin, a risk assessment and an emergency
plan in the avent of an accident, spillage or containment breach.

The scope of the Risk Assessment report is limited to the proposed dredging works that will accur in
the Alexandra Basin West and the Navigation Channel.

As confirmed in Section 10.3 of Volume 1 of the EIS, Dublin Port Company (DPC) has an existing
Emergency Management Plan (EMP) in place. The EMP is designed to provide guidelines to the DPC
for responding to an emergency within their area of jurisdiction. As such the EMP is designed to cater
for both marine and land based emergencies and the plan ouilines the DPC structures and
arrangements for responding to emergencies that may occur withg?Dublin port. As the structures and
arrangements are well defined, this EMP will be adhered to dufing the construction phase of the ABR
Project and as such it will cover the dredging wooqsé‘,gﬁthe event of an accident, spillage or

S
containment. & Q,b\o
&
SN
Q
S
@d\\ Q
S
N
Qé *&\q
o
S
&
2
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2. PROJECT DESCRIPTION
21 SITE DESCRIPTION

The proposed development is located within Dublin Port Estate, Dublin, the largest Port in Ireland
located on the East Coast of Ireland and within the navigation channel and fairway from Dublin Port
into Dublin Bay and is described in Chapter 4 of Volume 1 of the Environmental Impact Statement
(EIS).

Dublin Port Estate comprises an area of circa 260 hectares spanning both the North and South banks
of the River Liffay.

2.2 PROPOSED DEVELOPMENT

The proposed ABR Project comprises works to be undertaken in three areas as follows:

= Alexandra Basin West

&.
» Berths52/53 v\@o‘f
»
* The navigation channel and fairway from Dublin\apgti%to Dublin Bay
o‘\\o«
G
SO
The extent of the proposed development work%a%@lined in Figure 2.1 below.
&
S
<<0\ A‘&\Q
R
0
X
&

&

Figure 2.1 - Site Location Plan (taken from Figure 4.1A of the EIS)

The location of the Alexandra Basin West and Berths 52 / 53 in Dublin Port are shown in Figure 2.2.

MDE1139Rp0001 k]
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Figure 2.2 -Location of Alexandra Basin West and@ﬁths 52 | 53 (taken from Figure
3.2 of the EIS) &

The exisling land-use within Alexandra Basi@cﬁﬁgét is solely Port related. Similarly, the existing land-
use at Berths 52 / 53, also known as Tegrrgﬁ%b%, is solely Port related. Berths 52 / 53 are located in a
basin at the eastern end of the Port, Qgét Q‘ﬁorthern side of the River Liffey. The navigation channel is
controlled by Dublin Port Company \Qtﬁ%h is the competent authority with responsibility for the safe
passage of all shipping entering leaving the Port. No other commercial activities are permitted
within the navigation channel éd? safety reasons. Maintenance dredging of the navigation channel
takes place on a regular basis to maintain a depth of -7.8m Chart Datum (CD}.

A project programme is included in Appendix 4 of Volume 2 of the EIS. This project programme
outlines the proposed works and associated timescale that will be undertaken during the construction
works of the Alexandra Basin Redevelopment, including dredging works.

From the project programme, it can be seen thai there are 2 distinct dredging phases within the
project; the Main Channel dredging and the Alexandra Basin dredging. It is envisaged that the Main
Channel Dredging will be limited to the winter months only and will carried out within a 6 month period
to negate any potential impact on salmonid migration and summer bird feeding in the vicinity of the
dredging operations. It is proposed that the dredging will commence following advance works with the
first dredging operations due to commence in October 2015 and finish in March 2016. It is estimated
that the main channel dredging will be completed six years. As such there will be 6 phases of
dredging with the final phase proposed from October 2020 to March 2021.

MDE1130Rp0001 a
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The dredging of the Alexandra Basin West is not seasonally dependent. However the rate of dredging
within Alexandra Basin West will be determined by the rate of treatment of the dredged material and
as such it is envisaged that these works will be completed within 18 months, commencing in October
2017 and will be completed by end of March 2019,

A capital dredging scheme is an integral pari of the development. Its purpose is to deepen Alexandra
Basin West and the navigation channel and fairway from Dublin Port into Dublin Bay from its current
depth of -7.8m CD to a depth of -10m CD. The proposed development is localed within the confines

of Dublin Port Company's land and the navigation channe! approaching Dublin Port.

The scope of this Risk Assessment report is limited to the proposed dredging works that will occur in
the Alexandra Basin West and the Navigation Channel. The dredging works are outlined in Section 3

below.
&
&
&
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3. PROPOSED DREDGING ACTIVITY & DISPOSAL OF DREDGE
MATERIAL

3.1 ACTIVITIES INVOLVED

The fallowing dredging will be undertaken as part of the proposed warks
« Dredging of Alexandra Basin West to -10.0m CD

= Dredging of the Liffey Channel to -10.0m CD, from the East Link Bridge to the Dublin Bay
Buoy over a 6 year period.

This equates to approximately 6,370,000m° of dredging. The alignment of the dredge channel is
shown in Figure 3.1 below.

Figure 3.1 — Dredge Material Locations {taken from Figure 11.6 of the EIS)

Alexandra Basin West is contaminated particularly with heavy metals as a result of past cargo
handling and ship repair aclivities.

As outlined in Section 11.2.4 of Chapter 11, Volume 1 of the EIS, a suite of sampling and
environmental testing has been underiaken to quantify and identify the nature of the contamination
within the bed materials of Alexandra Basin West and the Liffay Channel. The results shows that the
bed materials within the Alexandra Basin West are contaminated with heavy metals such as Arsenic,
Copper, Chromium, Cadmium, Nickel, Lead, Mercury and Zinc at depths exceeding 2m. Lower levels

MDE1139Rp0001 i
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of contamination were recorded in the channel sediments adjacent to the basin. The volume of
material to be dredged is outlined in Table 3.1 below {taken from Table 11.3 in Chapter 11, Volume 1
of the EIS).

Table 3.1 - Dredge Volumes (taken from Table 11.3 of the EIS)

Source Location Material Status Approx. Volume (m’)
Alexandra Basin West Heavily Contaminated 470,000

‘Navigation Channel Stight/Moderately Contaminated 500,000

F_— ."l

ENawgatuon Channel1’1 _| |==-.-_- Uncontaminated 5,400,000

Total Volume - 6,370,000

As such, there are 3 dislinct dredging and disposal operations that will be carried out as part of the
proposed development, and each are discussed in more detail below.
&
= Dredging & Disposal of Uncontaminated material d&r@m the outer Navigation channel
{between North Bull Wall/Great South Wall and theﬁublln Bay Buoy);

= Dredging & Disposal of Sllght/Moderatelyﬁr@émmated material from the Liffey Channel
(adjacent to the North Wall Quay Extens@%gﬁ:l the entrance to Alexandra Basin West);

= Dredging of Heavily contaminated ﬁé@@ial from Alexandra Basin West and treatment of
material at facility at Berth 52/53(\
<<° A*\

3.1.1 Dredging & Disposal of U{;@Sntaminated material

The marine sediments from thecbuter channel, comprising mainly fine sands, between the North Bull
Wall / Great South Wall and the Dublin Bay Buoy will be dredged using a Trailer Suction Hopper
Dredger, or equivalent. The dredged material will be loaded inlo barges and transported directly to the
licensed sea disposal site, Burford Bank in outer Dublin Bay. This disposal option is preferred
because it keeps the dredge material within the natural Dublin Bay sediment cell.

inside the North Bull Wall / Great South Wall, the bed malterial changes to silts, sands and gravel.
This section of the channel will ba dredged to the required design depths by an excavator which will
operate from a floating pontoon. The dredged material will be loaded into barges and transported
directly to the licensed sea disposal site.

it is envisaged that the dredging of uncontaminated material will be carried out during winter months
only, within a 6 month period (October to March) to negate any potential impact on salmonid migration
and summer bird feeding, notably terns, in the vicinity of the dredging operations. The dredging in the
outer channel will commence at the channel mouth and conlinue westwards into the port, and will
take place over a period of six winter seasons.

MDE1138Rp0001 T
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The channel will be dredged to the required depth along one side, maintaining an open shipping lana
at all times. Once completed, the opposite side of the channel will be dredged to depth, with the
shipping lane changed to the newly dredged section.

A Dumping at Sea (DaS) Permit will be required from the EPA, which will enable Dublin Port
Company (DPC) to carry out the disposal of dredged material at the licensed disposal site, Burford
Bank. The DaS Permit application will be subject {o approval from the EPA.

3.1.2 Dredging & Disposal of slight/moderately contaminated material

The dredging in the Liffey Channel will be undertaken using a floating pontoon with an excavator
mounied clamshsll buckel adapted for environmental dredging. This will minimise the disturbance and
escape of material at the seabed and during removal through the water column.

The sediment quality of the material to be dredged within the navigation channel has been tesled for
contamination and is suitable for disposal at sea, however, some of the material to be dredged from
the channel outside Alexandra Basin West has shown slight/moderate levels of contamination.

Dredging of slightimoderately contaminated silty material adjacent to the North Wall Quay Extension
and the entrance to Alexandra Basin West will be underiaken in conjunction with the dredging of
gravels from the main channel. The slightmoderately contamina eﬁ' silts deposited at the licensed sea
disposal site, Burford Bank in outer Dublin Bay will be overliid (capped} with the dredged gravels
from the main channel. This will be carried out only at %{z‘gldﬁie.

As outlined in Section 3.1.1, a DaS permit will b@QQ 3 Q%'ed from the EPA for the disposal of dredged

material at the licensed disposal site. The Da§ Q}é‘rmit application will be subject to approval from the
&

EPA. s

RS
&8
3.1.3 Dredging of Heavily contao(nﬁ%ated material
X
As part of this scheme, Alexan QSéé\asin West will be dredged to -10.0m CD. In order to achieve this,

approximately 470,000m’ of material must be removed from the basin. Dredging of contaminated
material within Alexandra Basin Waest will be undertaken to the design dredge level for the scheme.

The dredging will be undertaken using a floating pontoon with an excavator mounted clamshell bucket
adapted for environmental dredging. This will minimise the disturbance and escape of material at the
seabed and during removal through the water column. In addition, a silt curtain wilf be utilised around
the dredger whiist the dredging of contaminated material is ongoing.

1t is envisaged that the dredging of the contaminated sediments within Alexandra Basin West will not
be seasonally dependent, as the silt curtain will serve to prevent the spread of suspended
contaminated sediments beyond the dredge foot print.

A programme of sediment quality sampling and analysis has shown that the sediments within
Alexandra Basin West are contaminated and not suitable for disposal at sea. As such, the dredged
material recovered from the Alexandra Basin West will be loaded onto barges to be transported to a

MDE1139Rp0001 8
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treatment facility adjacent to Berth 52/53. No overtopping of barges will be permitted and spill plates
will be utilised to prevent spiliage during offloading operations.

The contaminated dredged materia! will be left on the barge overnight to allow for settlement. This
method is proposed to remove as much free water from the dredged material as possible. Liquid
arising from the solid material settling will be pumped out to an appropriately licensed mobile water
treatment plant on site. The dredged material will be off loaded by excavators to the treatment facility.
The dredge material will be stabilised and modified to improve the engineering properties of the
material, to allow its re-use as fill material for reclamation works identified within the Port. A detailed
description of the treatment process is outlined in Section 11.2.4 of Chapter 11, Volume 1 of the EIS.

In order to minimise the stockpiling of dredged material, the rate of dredging will be determined by the
rate of treatment of the dredged material. The treatment and recovery of the dredging spoil on site will
take place in accordance with the conditions of an Industrial Emissions Licence to be obtained from
the EPA.

MDE 1139Rp0001 g
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The channel will be dredged to the required depth along one side, maintaining an open shipping lane
at all times. Once completed, the opposite side of the channel will be dredged to depth, with the
shipping lane changed to the newly dredged section.

A Dumping at Sea (DaS) Permit will be required from the EPA, which will enable Dublin Port
Company (DPC) to carry out the disposal of dredged material at the licensed disposal site, Burford
Bank. The Da$S Permit application will be subject to approval from the EPA.

31.2 Dredging & Disposal of slight/moderately contaminated material

The dredging in the Liffey Channel will be undertaken using a floating pontoon with an excavator
mounted clamshell bucket adapted for environmenial dredging. This will minimise the disturbance and
escape of material at the seabed and during removal through the water column.

The sediment quality of the material to be dredged within the navigation channel has been tested for
contamination and is suitable for disposal at sea, however, soma of the material to be dredged from
the channel outside Alexandra Basin West has shown slight/moderate levels of contamination.

Dredging of slight/moderately contaminated silty material adjacent to the North Wall Quay Extension
and the entrance to Alexandra Basin Wesl will be undertaken in conjunction with the dredging of
gravels from the main channel. The slight/moderately contammategz,sllts deposiled at the licensed sea
disposal site, Burford Bank in outer Dublin Bay will be overI@g (capped) with the dredged gravels
from the main channel. This will be carried out anly at sla\gk g{gfé

As outlined in Section 3.1.1, a DaS permit will be é&nﬁred from the EPA for the disposal of dredged
material at the licensed disposal site. The DaS Q\g\@\ﬂ application will be subject to approval from the

EPA. &é}\ \&\
o8 ~0
313 Dredging of Heavily conla&ogﬁted material
«©
O

As part of this scheme, Alexandrggﬁasin West will be dredged to -10.0m CD. In order to achieve this,
approximately 470,000m’ of rifiterial must be removed from the basin. Dredging of contaminated
material within Alexandra Basin West will be undertaken to the design dredge level for the scheme.

The dredging will be undertaken using a floating pontoon with an excavator mounted clamshell bucket
adapted for environmental dredging. This will minimise the disturbance and escape of material at the
seabed and during removal through the water column. In addition, a silt curtain will be utilised around
the dredger whilst the dredging of contaminated material is ongoing.

It is envisaged that the dredging of the contaminated sediments within Alexandra Basin West will not
be seasonally dependent, as the silt curtain will serve to prevent the spread of suspended
contaminated sediments beyond the dredge foot print.

A programme of sediment quality sampling and analysis has shown that the sediments within
Alexandra Basin West are contaminated and not suitable for disposal at sea. As such, the dredged
material recovered from the Alexandra Basin West will be loaded onto barges to be transported to a

MDE1139Rp0001 8
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treatment facility adjacent to Berth §2/53. No avertopping of barges will be permitted and spill plates
will be utilised to prevent splllage during offloading operations.

The contaminated dredged material will be left on the barge overnight to allow for settlement. This
method is proposed to remove as much free water from the dredged material as possible. Liquid
arising from the solid material settling will be pumped out to an appropriately licensed mobile water
treatment plant on site. The dredged material will be off loaded by excavators to the treatment facility.
The dredge material will be stabilised and modified to improve the engineering properties of the
material, to allow its re-use as fill material for reclamation works identified within the Port. A detailed
description of the treatment process is outlined in Section 11.2.4 of Chapter 11, Volume 1 of the EIS.

In order to minimise the stockpiling of dredged material, the rate of dredging will be determined by the
rate of treatment of the dradged material. The treatment and recovery of the dredging spoil on site will
take place in accordance with the conditions of an Industrial Emissions Licence to be obtained from
the EPA.
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4 RISK ASSESSMENT

4.1 INTRODUCTION & SCOPE

This risk assessment has been prepared in response to an RFI from ABP and the scope of the risk
assessment is limited to the proposed dredging works that will occur in the Alexandra Basin West and
the Navigation Channel. it supplements existing assessments and mitigation measures carried out in
the EIS in Chapters 4, 5, 9, 10 and 11.

The risk assessment considers the risk of incidents occurring that could result in liabilities
materialising e.g. the event of an accident, spillage or containment breach. The risk assessment has
been prepared following the Environmental Liability Risk Assessment (ELRA) methodology outlined in
EPA document 'Guidance on assessing and costing environmental liabilities” (EPA, 2014).

The ELRA approach is a standard risk assessment that involves the assessment of the likelihood of
occurrence of an event in combination with the consequences of that event. The ELRA procedure is
based on the standard risk assessment principles presented in the following Irish Standards;

= 1.S. 150 31000:2009 Risk Management — Principles and Guidelines; and

= |S. EN 31010:2010 Risk Management — Risk Assessment Techniques.
@.
N
\Qé
Following the EPA Guidance, the procedure is as follow&g ,é\%
$
F3S

=  Risk Assessment including the following s(%?b

- risk identification, i.e. the systemattrdtigﬁ ification of plausible risks, the sensitivity of the
receiving environment (receptor) gg%i dﬁe potential pathway for the activilty to impact on the

environment. \\0;
- risk analysis consists of detegﬂmmg the likelihood and consequences for identified risk
events. O

- risk evaluation is the reﬁﬁﬁg and presentation of risks to allow for prioritisation of the risk
treatment programme.

- risk freatment is a process to mitigate risks, e.g. by removing the risk or minimising the
likelihood or consequences

4.2 RISK IDENTIFICATION

Risk idenlification was undertaken following a review of the information provided in the EIS and in
consultation with the RPS Project Team. The risk identification process involved:

* The identification of plausible incidents from dredging & disposal operations only that pose
a potential hazard to the environment.

Based on a review of the dredging and disposal operations, the risks presented in Table 4.1 have

been identified. The list includes all plausible risks that are considered possible o be associated with
the dredging and disposal activities.

MDE1138Rp0001 10
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Table 4.1 - Risk Register

Id | Process Plausible Risk Identified Environmaental Effect
1 Ship Collision with the dredge vessel Release of diesel fuel resulting in
within the navigation channel marine pollution
2 Collision of dredge vessel with fixed Release of diesel fusl resulting in
abject within the navigation channel marine poliution
. Dredding ["Major spill from the dredge vessel during | Release of diesel fuel, hydraulic fluid
dredging activities etc. resulting in marine pollution
Breach in containment of the silt curtain .
around the dredger in Alexandra Basin Sprgad of suspended contaminated
4 . . - sediment beyond the dredge foot print
DL T G WP ICRTEEULY resulting in marine pollution
contaminated material
Overtopping of barge with recovered Releasa of recovered heavily
5 heavily contaminated dredged material contaminated dredged material
from Alexandra Basin West resulting in marine pollution
&
Rupture or failure of the barge with rge failure with the release of
6 | Loading recovered heavily contaminated dredged S sediment plume resulting in marine
material from Alexandra Basin WG}OQ\O* pollution
&
Uncontrolled or poorly controjléd séfease . .
7 of heavily contaminated dre: E@ material Belea§e o sedl_ment LUl L)
. A : in marine pollution
during loading operathrz\& O
S
Breach in containme\npﬁf the spill plates
8 around the barge fra@nsporting heavily Spillage of sediment into the water
contaminated ged material to Berth column resulting in marine pollution
52/53 X
Rupture of failure of the barge while Barge failure with the release of
9 transporting heavily contaminated sediment plume resulting in marine
Transport | dredged material to Berth 52/53 pollution
10 Ship collision with the barge within the Release of diesel fuel resulting in
Liffey Channel marine paollution
11 Collision of the barge with fixed object Release of diesel fuel resulting in
within the Liffey Channel marine pollution
Breach in containment of the spill plates Spillage of sediment into the water
12 | Unloading N X
around the barges column resulting in marine pellution
13 | Dumping | pumping Dradged spoll from the Potential for impact on marine flora
Navigation Channel at the incorract and fauna of a higher ecological valua
MDE1139Rp0001 1
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location

than the approved dump site location

4.3

RISK ANALYSIS

The risks identified in Table 4.1 above were assessed against the Risk Classification Tables {(RCT) in
Tables 4.2 and 4.3. The risk classification tables were designed to reflect the levels of risk appropriate
to the dredging activities.

Ratings, taken from the risk classification table, were applied to the consequence and likelihood of
occurrence of each hazard. A risk score was calculated for each risk using the ratings.

Table 4.2 - Risk Classification Table (Likelihood)

Likelihood
Rating Category Description
1 Very Low Very low chance of hazard occurring
2 Low Low chance of hazard occurring
’0‘.
3 Medium Medium chance of hazard o\%@\h\"ring
»
4 High High Chance of hazagd ofeurrin
g g g@‘g@ g
5 Very High Greater than ch&fgﬁf hazard occurring
NN

L&
X®) é
. . . SN
Table 4.3 - Risk Classification Table (Cgﬁ%@&uence)
QN
& \\\Q
D 2]
Consequence \QOQ
Q
Rating Category 0<Laﬁasc.ription
&
1 Trivial No damage or negligible change to the environment
2 Minor Minor impact/localised or nuisance
3 Moderate Moderate damage to environment
4 Major Severe damage to local environment
5 Massive Massive damage to a large area, lireversible in medium term
MDE t138Rp0001 12
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44 RISK REGISTER

The hazards identified associated with the dumping and dredging activities are outlined in Table 4.4,
A description of each heading in the table is outlined below:

¢ Risk ID - Provides a unique identifier for each hazard.
e Process — Notes the aclivity to which the hazard relates.
¢ Potential Risk - ldentifies the potential failure mode, which could result in the hazard occurring.

» Environmental Effect — The effect on the potential hazard on the environment, in this case Marine
Flora & Fauna including migratory birds, benthic communities ete.

« Consequence Rating — Rates the environmental impact due to the hazard event occurring given
the current controls. The consequence rating is ranked against the Risk Classification Table
{RCT) as provided in Table 4.3.

+ Basis of Consequence - Identifies the basis for the selected consequence rating.

¢ Likelihood Rating — Rates the likelihood of the potential hazard occurring given the current
controls. The occurrence rating is ranked against the Risk Clayf ication Table (RCT) as provided

in Table 4.2. é
&
¢ Basis of Likelihood — Identifies the basis for the selgé;t%!\occurrence rating and notes the current
controls in place for the hazard. og"? &

» Risk Score - Provides a risk score to allow tlgé@?lkmg of each hazard. The risk score is based on
the product of the severity rating and th%p%gdi'rence rating for the hazard.
R (\
O
< g
N

&

S

0‘?
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Alexandra Basin Redevelopment Project

Risk Assessment

4.5

RISK EVALUATION

Based on the risk analysis carried out in Table 4.4, the risks have been prioritised to identify the risks
with the highest profile and allow for prioritisation of risk lreatment. The prioritised risks are presented
in Table 4.5.

The prioritisation in Table 4.5 indicates that all risks with a consequence rating of 4 relate to a ship
collision with the dredge or barge vessel resulting in a release of diesel fuel. The likelihood of such
events occurring are however considered “low”. The risks with a consequence rating of 3 relate
mainly to dispersal of silt plume or oil as a result of an incident. The likelihood of such events
occurring however are considered “low” or “Moderate”.

Table 4.5 — Risk Evaluation Table (by Rank) pre-mitigation

Id

Process

Plausible Risk Identified

Consequence
Rating

Likelihood
Rating

Risk
Score

Dredging

Ship Collision with the dredge vessel
within the navigation channel

Dredging

Major spill from the dredge vessel
during dredging activilies

10

Transport

;{"
Ship collision with the barge within ég@‘\o«
Liffey Channel &

SO

Q&

Dredging

Collision of dredge vessel w ed
object within the navigag (\cﬁannel

AN
o0
L

Dredging

Breach in containme\nPBf the siit curtain
around the dredgerin Alexandra Basin
West during eréiLng of heavily
contaminated:Material

Loading

Overtopping of barge with recovered
heavily contaminated dredged material
from Alexandra Basin West

Loading

Rupture or failure of the barge with
recovered heavily contaminated
dredged material from Alexandra Basin
Waest

Loading

Uncontrolled or poorly controfled
release of heavily contaminated

dredged material during loading

operations

Transport

Breach in containment of the spill plates
around the barge fransporting heavily

MDE1139Rp0001
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Alexandra Basin Redevelopment Project Rick Assessment

contaminated dredged material to Berth
52153

Rupture of failure of the barge while
9 | Transport | transporting 3 b 6
heavily contaminated dredged material
to Berth

52/53

Collision of the barge with fixed object

within the
11 | Transport 3 2 -]

Liffey Channel

Breach in containment of the spill plates

12 | Unloading | . ind the barges

13 Dumplng Dumplng Dredged spoil from the . - -
Navigation
Channel at the incorrect location

In addition to the risk evaluation table in Table 4.5, a risk matrix haségeen developed to allow the risks
to be easily displayed. The consequence and likelihood ratings \{Qg&'used in the matrix with the level of
consequence forming the x-axis and the likelihood forming Qﬁ% y-axis. This matrix provides a visual
toal for regular risk reviews since the success of mlt:,%ﬁ@ an be easily identified. The risk matrix is
displayed in Table 4.6. Ry &
NN
L&

O &
The risks have been colour coded in the g&‘to provide a broad indication of the critical nature of
each risk. The colour code is as follows&xi\&'\‘

&
» Red- There are hazards with high-level of risks and requiring priarity attention. Theses hazards
have the potential to be cata phic and should be addresses as a priority.

¢ Amber — There are hazards with medium to high-level of risk requiring action, but are not as
critical as a red coloured risk.

e« Green — These are the lowest-level risks and indicate a need for continuing awareness and
monitoring on a regular basis. Whilst they are currently low or minor risks, some have the
potential to increase to medium or even high-level risks and must therefore be regularly monitored
and if cost effective mitigation can be carried out to reduce the risk even further this should be
pursued.

The Risk Matrix indicales that there are no risks in the red zone requiring priority treatment.

Therae are 3 risks in the amber zone requiring treatment through mitigation or management action.
These risks are associated with a ship collision with the dredge vessel within the navigation channel
during dredging activities, major spill from the dredge vessel during dredging activities or ship collision
with the barge within the Liffey Channel during transportation of dredged material which have the
potential to result in marine pollution.

MDE1130Rp0001 25
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Alexandra Basin Redevelopment Project Risk Assessment

The majority of identified risks are located in the green zone indicating the need for continuing
awareness and monitoring on a regular basis. However, assessment of the green zone risks has
indicated that a number of these risks can be reduced through the implementation of mitigation
measures. These risk treatment measures should be adopted where considered cost-effective to
further reduce the risks.

Table 4.6 — Risk Matrix (Pre-Mitigation)

V. High 5

High 4

Medium 3

2,4,5,6,

Low 2 ' 1789 11310
° 11,12, 13
o . :
e
£
K V. Low 1
=£
: :.- . o e By 1 E

Trivial Minor Mg;ierate Major Massive
NS
N
1 2 N q@ 3 4 5
A
Consequg\ \\}@9
R
v
DS
A
L
<<0\ ‘\\Q
46 RISK TREATMENT £
6\0
3
During the Risk Assessment, risk identified has been examined in relation to the mitigation

measures which have been recommended and proposed in the EIS. As such an updated Risk
Analysis was carried out on the Risk Register, which has taken into account the mitigation
measures/control measures that will be in place and as such an updated risk score is presented in
Table 4.7.

Following the completion of the Risk Analysis {with-mitigation), a risk matrix was developed. This risk
matrix was developed to allow the with-mitigation risks to be easily displayed. The consequence and
likelihood ratings are used in the matrix with the level of consequence forming the x-axis and the
likelihood forming the y-axis. The risk matrix is displayed in Table 4.8.

MDE1139Rp0001 26
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Alexandra Basin Redevelopment Project Risk Assessment

The Risk Matrix indicates that there are no risks in the red zone.

Pre-mitigation there were 3 risks identified in the amber zone. These risks are associated with a ship
collision with the dredge vessel within the navigation channel during dredging activities, major spill
from the dredge vessel during dredging activities or ship collision with the barge within the Liffey
Channal during transportation of dredged material which has the potential to result in marine pollution.
Through the implementation of the mitigation measures/control measures that were specified in the
ElS, it is evident that the likelihood of these risks can be reduced. As such, following the
implementation of the proposed mitigation measures/control measures outlined in the EIS, there will
na risks in the amber zone.

Pre-mitigation the remaining risks identified were in the green zone, however the likelihood of
cccurrence was Low. With-mitigation, the likelihood of these risks occurring has reduced and the risk
of occurrence is very low.

With-mitigation, all risks will be located in the green zone, indicating the need for continuing
awareness and monitoring on a regular basis.

Table 4.8 — Risk Matrix (With-Mitigation)

V. High 5
High 4
Medium 3
Low 2
8 3.4,
£ V. Low 1 16,7,8 9
] {11,12,13
- 1 I
3 | _
Moderate
1 2 3 [ 4 IF 5
Consequence
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5 CONCLUSION

This Risk Assessment report has been prepared in response {o a Further Information Request from An
Bord Pleandla in relation to the Redevelopment of Alexandra Basin West and Berths 52 and 53 together
with associated works in Dublin Port, Alexandra Road, Dublin 1.

The scope of the Risk Assessment report is limited to the proposed dredging warks that will occur in the
Alexandra Basin West and the Navigation Channel.

The risk assessment considers the risk of incidents occurring thal could result in liabilities materialising
e.9. the event of an accident, spillage or containment breach. The risk assessment has been prepared
following the Environmental Liability Risk Assessment (ELRA) methodology outlined in EPA document
'‘Guidance on assessing and costing environmental liabilities” (EPA, 2014).

The risk assessment included the identification of risks, risk analysis which involved determining the
likelihood and consequences for identified risk events, risk evaluation which involved developing a risk
matrix to allow risks to be easily displayed and risk freatment which includes mitigation measures to
control and reduce the risks.

The risk assessment was carried out pre-mitigation and with-ming%iion to display the reduction in risk

with the proposed mitigation measures/control measures iol'.g%Iace as outlined in the EIS. Where

mitigation measures/control measures have been proges@ a set of revised risk scores have been

applied. The risk assessment has demonstrate &t the proposed mitigation measures/control

measures proposed will be effective in reducing t@& iselihood and consequence of the risk occurring.
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