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14.0 MARINE ECOLOGY 

14.1 Marine Benthos and Fisheries 

14.1.1 Introduction 

This section of the Chapter considers the potential and likely significant effects of the proposed 
alterations to the permitted development on the intertidal and subtidal benthos and fisheries.  The 
purpose Chapter is to identify and describe any likely significant effects upon intertidal and subtidal 
benthos and fisheries as a result of the proposed alterations in the context of the permitted 
development. 
 
The proposed alterations are described in detail in Chapter 3 Project Description.  The proposed 
alterations are located in the inner section of the Ringaskiddy Port, an active ferry and bulk cargo port, 
which was reclaimed in the past from the Ringaskiddy shoreline.  The area in which marine alterations 
are proposed comprises a short length of intertidal rock armour revetment and a small subtidal area of 
sandy mud.  A portion of intertidal rock armour revetment will be removed in order to extend the 
proposed berth, and subtidal sandy mud will be removed by dredging in order to facilitate ship berthing.  
 

14.1.2 Methodology 

14.1.2.1 Ringaskiddy Basin 

In order to characterise the Ringaskiddy subtidal areas a drop-down video survey and a benthic grab 
sample survey was undertaken in the basin in spring and summer 2012.  A 1.5m beam trawl survey was 
undertaken in August 2013 and an additional intertidal survey was undertaken in February 2016 during 
low water of spring tides.  See Figure 14.1.1 to show the study area for the proposed alterations in 
relation to tidal marks. 
 

 
 
Figure 14.1.1: A close up of the proposed marine components of the alterations showing the 
lines for mean high water of spring tides (MHWS) and the corresponding low spring tide line 
(MLWS). 
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14.1.3 Existing Environment 

14.1.3.1 Marine / Estuarine Habitats 

Intertidal Environment 

The eastern site of the Ringaskiddy basin is bordered by a steep rock armour revetment which is 
covered in a dense growth of fucoid brown algae shown in Figure 14.1.2(A-D).  The area follows the 
typical vertical zonation pattern of sheltered rocky shores with a supra tidal section of bare rock armour 
with isolated small patches of yellow and grey lichen below which there are very narrow upper shore 
bands of Pelvetia and Fucus spiralis with pockets of the red alga Catenella caespitosa between 
boulders and with a thin covering of Enteromorpha within and immediately above this zone (Figure 
14.1.2A). 
 
Below this, the shore is dominated by a heavy growth of the brown fucoid alga Ascophyllum in the 
middle and upper part of the lower shore (Figure 14.1.2C) with the red epiphyte Polysiphonia lanosa 
and covered in places by the brown filamentous epiphyte Pilayella littoralis, a typical marine/estuarine-
adapted species.  Between boulders and brown seaweed the red filamentous species Audouinella sp. is 
occasionally present on the rock armour surface.  Below this patches of Fucus serratus cover the looser 
rock armour elements and boulders along with scattered clumps of red algae, mainly Cermamium 
virgatum and Polysiphonia spp (Figure 14.3D) with occasional Lomentaria clavellosa and Mastocarpus 
stellatus.  The boulders in this area tend to be covered with a fine layer of mud.  This gives way to the 
upper subtidal (or shallow infralittoral) where small silted boulders covered in fine red algae including 
Aglaothamnium sp., Pterothamnium pumula, Hypoglossum hypoglossoides etc.were present (Figure 
14.1.3C).  This in turn gives way in the subtidal proper to a uniform sandy mud habitat. 
 
A very limited range of intertidal invertebrates were noted on the shore, dominated numerically by the 
barnacle Elminius modestus (Figure 14.1.3 B) and also including limpets (Patella vulgata), periwinkles, 
Littorina littorea (Figure 14.1.3A) and Littorina obtusata/mariae as well as occasional blue mussels 
(Mytilus edulis) and juvenile green crabs (Carcinus maenas).  The tube dwelling keel worm 
(Pomatoceros lamarcki) was occasionally noted on boulders while the smaller spirorbid worms were 
common on Fucus serratus fronds in the lower shore.  No sponges or sea anemones were noted in this 
part of the shore. 
 
Based on the JNCC marine habitat classification system, the dominant marine biotope in the footprint of 
the development extension belongs to the broad category of littoral rock and, more specifically, bears a 
close resemblance to: LR.LLR.F.Asc.X (Ascophyllum nodosum on full salinity mid eulittoral mixed 
substrata) and to LR.LLR.FVS.AscVS (Ascophyllum nodosum and Fucus vesiculosus on variable 
salinity mid eulittoral rock) both of which are fairly low diversity biotopes.   
 

Subtidal 

The survey of the subtidal in the development area for the proposed alterations showed it to be 
comprised of a featureless expanse of sandy mud.  The infaunal community was dominated by 
polychaetes worms, including in particular Nephtys hombergii with other polychaete represented by 
Chaetozone gibber, Streblospio benedicti and Tharyx sp. A.  The bivalve mollusc, Abra nitida was also 
frequently encountered. 
 
This community most closely resembles the JNCC biotope: [SS.SMu.ISaMu] Infralittoral Sandy Mud 
habitat complex.   
 

14.1.3.2 Fisheries and Aquaculture 

General Fish and Epibenthic Community 

Bream trawl surveys undertaken in August 2013 in the inner section of Ringaskiddy Basin near the site 
of the proposed alterations revealed a small range of typical marine / estuarine fish species including 
juvenile plaice, juvenile sole, sand gobies and pogge.as well as typical mobile epibenthic crustaceans 
including green crab (Carcinus maenas), swimming crab (Liocarcinus spp.), a brown crab (Cancer 
pagurus), brown shrimp (Crangon crangon) and palaemon shrimp (Palaemon serratus).  All of these 
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species are widespread throughout Cork Harbour and elsewhere around the coast in the Western Celtic 
Sea.   
 
No commercial fishing is undertaken in the proposed development area, given its location in a busy 
ferry and cargo port.  Furthermore, due to the presence of exclusion fencing along the site, the area is 
not used for recreational fishing.  There are no aquaculture receptors within or near the Ringaskiddy 
Basin, the nearest active aquaculture being undertaken in the North Channel and in the eastern side of 
the harbour near Rostellan more than 9km from the proposed works.   
 

 

 
 
Figure 14.1.2: A = top of rock armour revetment with narrow band of Pelvetia, Fucus spiralis and 
fine greens (Enetromorpha?) B = base of revetment showing patchy F. serratus cover on loose 
boulders.  C = close-up of dense Ascophyllum cover on main body of revetment; D = close-up of 
F serratus on silted lower shore boulders. 
  

A B 

C D 
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Figure 14.1.3 (A-D): A = Edible periwinkles and blue mussel – lower shore B = patch of the 
barnacle Elminius modestus, lower shore C = Green alga (Ulva sp.) Fine reds and F. serratus on 
extreme lower shore boulder.  D = Fine reds and hydrozoa (?) on upper subtidal (shallow 
infralittoral) boulders, in very turbid waters at the base of the revetment.   
 
 

14.1.4 Impact Assessment 

14.1.4.1 Relevant characteristics of the proposed alterations 

The relevant aspects of the proposed alterations from a marine ecological perspective are: 
 

• Alterations to the geometry at the southern end of the main berth as per Figure 14.1.1 with no 
resultant change in the removal of existing intertidal rock-armour revetment when compared to 
the permitted development. 

• The dredging of 0.375ha of additional subtidal habitat which will result in its deepening of this 
area of the basin to -13m CD.  

• The removal of 18 piles at 2 existing dolphins by cutting at design dredge level. 

• The installation of 13 x 1.8m diameter additional tubular steel piles for the quay walls and 24 x 
0.9m diameter tubular steel piles new piles for the 3 new dolphins. 

• Dolphin removal and construction works to be undertaken in the period between September and 
April inclusive. 

 

14.1.4.2 Impact of Habitat Removal 

There is no change in the impact on intertidal rock armour revetment.   
 
  

A 
B 

C D 
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14.1.4.3 Dredging 

The deepening through dredging of 0.375ha of subtidal muddy sand habitat adjoining the berth 
constitutes a temporary disturbance of this habitat which will be recolonised by the same range of 
species within the first year of the dredging, with a return to full biomass expected within 2 to 3 years.  
This constitutes a negligible change in the context of the large area of such habitat within the 
Ringaskiddy basin itself and within the wider harbour.  The area is likely to be used by the same range 
of juvenile and other fish and mobile epibenthic invertebrates after the dredging, such that the impact on 
the fish community can also be described as temporary and negligible.   
 

Impact of Dredger Plumes on Fish 

Dredgers generate plumes of elevated suspended solids in their wakes, which will vary depending on 
local hydrodynamic conditions, the depth, and the type of material being dredged and the rate of 
dredging and type of dredger among other factors.   
 
Elevated suspended solids can have the following impacts on fish in the environment: 
 
(i) Behavioural - altered swimming behaviour, breakdown in schooling, altered foraging rates and 

success,  avoidance (lateral and or vertical); 
(ii) Sub-lethal - physiological changes including increased blood sugar, increased blood cortisol, 

increased coughing response and reduced feeding success all of which are considered signs of 
stress or alarm.  Repeated stress can lead to reduced growth rates; and  

(iii) Lethal - direct mortality due to severe gill damage. 
 

The effects of suspends solids depends principally on a combination of concentration and duration of 
exposure. The nature of the solids involved is also a factor with larger angular silt and sand particles 
considered more damaging than smaller particles.   
 
Results from the dredge modelling for the permitted dredging of Ringaskiddy Basin (see Chapter 12 
Coastal Processes), indicate that the highest suspended solids experienced during dredging will be in 
the Ringaskiddy Basin itself and the adjoining shallow embayment to the north, i.e. Monkstown Creek.  
In Monkstown Creek for example, suspended solids concentrations during dredging are expected to 
fluctuate between about 25mg/l up to 200mg/l depending on the stage of the tide.  Outside of these two 
sheltered areas, the plume is seen to disperse rapidly, such that in the main west passage channel 
opposite Monkstown, the levels will fluctuate from very low, to peak at 40-60mg/l depending on the state 
of the tide.  The same pattern will pertain in the main channel off the end of the ADM Jetty, while over 
the Oyster Bank the levels will occasionally peak to 200-300mg/l for short periods of the tide depending 
on whether there is a neap or spring cycle, but will remain below 50-100mg/l for most of the time.  
Outside of these areas suspended solids generally will average in the 20-40mg/l range. 
 
In these scenarios, benthic fish, and in particular flat fish and gobies, are likely to remain in and around 
the same areas throughout the dredging period, because their benthic habit means that they are more 
usually exposed to elevated solids levels.  In contrast, pelagic species such as sprat are more likely to 
avoid plumes during periods of the tide when solids levels peak.  Migrating salmon smolts are most 
likely to do the same, although probably at higher suspended solids concentrations.  It important to note 
that salmon are known to move through highly turbid estuarine reaches where solids levels comparable 
to those being modelled occur naturally at certain stages of the tide and in certain reaches.  No direct 
mortalities are expected to occur due to turbidity plumes, however it is conceivable that some weaker 
individuals in the population may succumb to gill disease as a result of the increased turbidity.  This is 
not however, expected to result in a significant adverse impact at the local population level of any 
species.   
 
It is important to note that the impacts outlined above are based on the modelled dispersion of 12 days 
of dredging for the permitted development which includes 215,000m

3
 of material being dredged from 

Ringaskiddy West and 137,000m
3
 from Ringaskiddy East.  The proposed alterations will add an 

additional dredge volume of 15,000m
3
.  However, this additional dredging will be undertaken in the most 

inner part of the development area where ebb tidal velocities are the lowest within the redevelopment 
area, which means in effect that the associated dredging plume beyond Ringaskiddy Basin will likely 
contain much lower levels of suspended solids than those modelled for the permitted combined 
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dredging of the western and eastern sides of Ringaskiddy Basin and hence be associated with lesser 
potential impacts than those outlined above.   
 

Commercial Fishing and Aquaculture 

The 15,000m
3 

of proposed dredging for the alterations in the inner part of the Ringaskiddy Basin is not 
expected to have any, adverse impacts on commercial fishing in Cork Harbour.  Nor is it expected that 
aquaculture will be adversely impacted in any way. This is because aquaculture is only undertaken in 
the North Channel and the eastern side of the harbour where the dispersion modelling for the larger 
permitted Ringaskiddy Port Redevelopment (Chapter 12) predicted low incremental increases in 
suspended solids levels due to the dredging operation.  
 
Dredging-related sedimentation levels outside of the immediate footprint of the dredging when modelled 
for the permitted Ringaskiddy Port Redevelopment were extremely low, i.e. fractions of a millimetre in 
the Monkstown Creek SPA (Site Code: 0001979).  Clearly, the much smaller dredging effort associated 
with the proposed alterations (15,000m

3
), located as it is in the inner part of the Ringaskiddy Basin, will 

generate negligible additional sedimentation outside of the basin and consequently will have a negligible 
impact on the SPA and other benthic habitats in Cork Harbour.    
 

Impact of dredge spoil disposal at the licensed dump site 

The dredge spoil arising for the proposed alterations to the berth at Ringaskiddy East (15,000m
3
) results 

in a 4% increase in total quantum of material to be dredged and 5% increase in total quantum of 
material to be disposed of at sea.  The current licensed dumpsite site is approximately 4km

2
 in area and 

is situated 4.5 km south of Power Head and 7.5 km south east of Roches Point at the entrance to Cork 
Harbour.  It has been in use since 1996, however, it formed the eastern half of a dump site that had 
been in use since 1978 of dredge spoil disposal.  The current reduced-size dump has received 
considerable amounts of dredge spoil since 1996, initially every 2 years and in recent times every 3 
years.  Most recently in late 2014 the volume of spoil for which a license was granted was 352,000m

3
.  

On the 4 previous occasions, the volume of spoil dumped was as follows –  
 

• 2011 = 272,025m
3
 

• 2008 = 253,848m
3
 

• 2005 = 133,979m
3
 

• 2003 = 441,931m
3
 

 
Source: Port of Cork Maintenance Dredging Habitats Directive Assessment, Screening Statement (RPS, 2014) 

 
These figures indicate that the disposal at sea volumes proposed from the permitted Ringaskiddy Port 
Redevelopment as well as the additional amounts arising from the extended dredge pocket will not mark 
a departure from the regular disposal activity at this site over the past decade. 
 
A number of previous surveys at the site have shown that much of the site area comprises exposed 
bedrock rock, interspersed with areas of sediment making up the remainder of the site.  Cobbles and 
boulders are also very common.  It’s exposure to the Atlantic with huge fetches from the south east, 
south and south west means that it susceptible to storm surges and this combined with tidal currents 
make it a dynamic site from which sediment rapidly disperses into the surrounding area.  Such sites are 
generally the fastest to recover from disturbance to their benthic communities following dredge spoil 
disposal.  The disposal site, in common with all sites which regularly receive dredge spoil undergoes 
regular 2-3 year cycles of disposal followed by an intervening period of 2-3 years in which recovery of 
the benthic communities within and adjoining the site can takes place and this is what is anticipated will 
again occur at this site following the disposal of the combined 305,000m

3
 earmarked for disposal from 

permitted Ringaskiddy Port Redevelopment and the additional 15,000m
3
 arising from the proposed 

alterations to the development.  
 
Modelling of a large disposal volume (385,000 m

3
) at the dumpsite undertaken in 2007 by RPS (refer to 

Chapter 12) included a simulation of suspended solids in the water column.  This indicated that within 
the upper water column and close to the dredger, very high suspended solids levels (2,000-5,000 mg/l) 
were estimated to occur which then rapidly dissipated away from the dredger disposal track, falling to 
hundreds of mg/l toward the edges of the box and beyond (Refer to Figures 12.22 – 12.24 of Coastal 
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Processes, Chapter 12).  These simulations however present the worst case because they give the 
maximum instantaneous concentrations across the whole dumping period but in reality each dumping 
event will be associated with a unique plume which while it will give rise to suspended solids within 
these ranges will only persist over a few hours and within a much more restricted area, with the highest 
concentrations persisting for the least time. 
 
That notwithstanding, fish and especially shoaling pelagic species such as herring or sprat would likely 
avoid such plumes in the area in and around the dump site if they were present in the area during the 
proposed dumping period, which may run to 25 days.  Demersal and benthic species such a pollock and 
wrasse would also likely avoid these plumes and during the disposal period overall fish biomass in the 
immediate area of the dumpsite may be reduced.  However, within hours or days of the cessation of 
disposal the suspended solids levels will rapidly decline to background levels and cease to cause 
avoidance reactions in fish.  In this regard therefore the impact of the disposal on pelagic and demersal 
species is expected to be minor and consist of temporary avoidance of the area at the time 
 
Note that the volumes modelled for dumping at sea are larger than the combined disposal amount of 
both the permitted (305,000m

3
) and proposed additional volumes (15,000m

3
) associated with the 

alterations. 
 
The current state of commercial fishing activity at the disposal site is unknown.  However the rocky 
nature of the substrate means that trawling could not be safely undertaken at the site.  Potting or bottom 
netting could be undertaken there but it is extremely unlikely that fishermen would leave static gear at 
this site during periods of disposal, as their gear would be in danger of being smothered by spoil.  
Outside of the very short disposal periods (estimated in this instance to be about 25 days between 
October and March) fishermen would be unlikely to use the site (given the distance offshore) unless it 
proved a more productive area than more easily accessible inshore sites for target species such as 
crab, lobster and demersal fish.  In any case, given the long history of the sites’ use as a disposal area, 
fishermen have probably adapted their fishing practice at the site to these periodic 2-3 year cycles of 
disturbance, either avoiding the site entirely or concentrating in periods outside of the dumping and 
early recovery phases    
 

14.1.4.4 Piling Noise 

There is no significant extension to the quay walls at Ringaskiddy East berth.   The berthing alterations 
will require 13 tubular piles 1.8m in diameter. The new proposed mooring dolphins require 24 x 0.9m 
piles.  Piles installed in water give rise to noise levels normally well above ambient.  Tubular piles such 
as those which will be used in the project give rise to higher noise outputs than sheet piles and the 
following assessment will concentrate on the potential impacts from these piles.  
 
Impact piling entails use of a heavy weight (hammer) to ram piles into the substrate at a strike rate of 
about one every 1.5 seconds.  The noise generated is intermittent consisting of discrete noise outputs 
for each hammer impact.  The sound generated also has several features, which characterise it.  Firstly 
it is a loud sound i.e. it generally has high amplitude.  It is also a sharp sound with a very short rise time 
to reach peak pressure (measured in milliseconds).  It has a broad spectrum i.e. the sound is spread 
over a wide range of frequencies from a few hertz (Hz) to several thousand hertz.  Sound is measured 
in units of pressure i.e. Pascals.  Sound is generally expressed in decibels (dB), which is a log scale of 
the ratio between a reference pressure to the actual measured pressure.     
 
When attempting to assess the impact of pile installation sound on fish, scientists have used a number 
of metrics to analyse the sound in a way that can be correlated with an effect in fish. One way to 
quantitatively describe the time history of a pressure signal generated by a pile installation pulse is to 
describe the total sound energy in the pressure signal. The sound energy associated with a pile 
installation strike or pulse, can be characterized by its SEL or Sound Exposure Level.  SEL is the 
constant sound level in one second, which has the same amount of acoustic energy as the original time-
varying sound, it is given in units of dB re 1µPa

2
-sec.  Another way of representing the sound output 

from pile installation is to add the SEL outputs from individual pile strikes for the total number of strikes 
required to drive one or more piles.  The latter is termed the cumulative SEL (SEL cumulative).  These 
metrics have been used in research to describe the impacts of pile installation sound on fish.  Such 
effects include a range of non-auditory tissue damage up to mortality, auditory tissue damage, which 
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results in a reduction in the hearing ability which may be permanent, a temporary reduction in hearing 
sensitivity or behavioural affects, e.g. startle or avoidance responses.   
 
There are no existing standards governing anthropogenic noise levels set for the protection of fish in 
Irish or European legislation.  Accordingly, for this assessment the guideline limit values for various 
thresholds in terms of fish impacts drawn up by the world’s leading research group on the impacts of 
anthropogenic noise on fish have been used in order to determine the potential risks to fish.  These 
guideline levels are presented in Popper et al., (2014).  Using these criteria, zones of potential impact 
around the piles to be used in the alterations project have been calculated.  The zones in question are 
(i) an inner zone where direct fish mortality could occur, (ii) a second zone just outside this where minor 
physical injury could occur but where full recovery is likely In undertaking this assessment the 
assumption being made is that the SEL for each pile impact for the 1.8m diameter piles being used in 
the quay wall will be approximately 190dB and that the cumulative SEL for 500, 1000 and 5000 piles 
drives will give SEL cumulative of 217, 220 and 227 respectively at source.  Based on these data the 2 
impact zones around each pile referred to above are outlined in Table 14.1.1. 
 
Table 14.1.1: Potential noise impact radii around 1.8m diameter tubular piles for different types 
of fish 
 

Number of  
strikes  
to drive a pile 

Mortality radius (m) Recoverable Injury radius (m) 

Fish with swim 
bladders used in 

hearing 
(e.g. sprat and 

herring) 

Fish with swim 
bladders not 
involved in 

hearing (e.g. 
salmon, eel) 

Fish without 
Swim 

Bladders 
(e.g. flat fish and 

lamprey) 

Fish with swim 
bladders used in 

hearing 
(e.g. sprat and 

herring) 

All other fish 

500 46 29 7 86 12 

1000 74 46 12 136 18 

5000 215 136 34 397 54 

 
This analysis shows that the greater the number of hammer strikes needed to install a pile the higher 
the potential for mortality or injury.  However, as the table also indicates fish vary in their susceptibility to 
injury, with hearing specialists such as sprat and herring being more susceptible (column 2) than 
hearing generalists such as salmon and eel (column 3) and especially those fish such as lamprey and 
flatfish that do not have swim bladders and which are the least sensitive (column) 4.  The data also 
shows that the radii of influence both for mortality and recoverable injury are all well within the 
Ringaskiddy basin itself and therefore only likely to affect the resident population there.  Many of those 
fish such as plaice and sole, do not have swim bladders and therefore are less susceptible to injury, 
rather than migratory species such as salmon, eel.  These calculations are for the larger tubular piles in 
the quay wall, whereas those in the mooring dolphins (0.9m diameter) and especially the sheet piles will 
have much smaller zones of potential impact.  It should be noted also that these impacts assume that 
the affected fish remains stationery within the impact radius throughout the period when a pile is being 
installed.   
 
This assessment for the proposed alterations indicates that the impact from pile installation noise on fish 
will be localised and temporary and only likely to affect fish of non-conservation importance within the 
basin and mainly close to the actively installed pile.  In the context of the fish population as a whole 
within Cork Harbour these potential impacts are considered minor to negligible. 
 

14.1.5 Mitigation Measures 

14.1.5.1 Construction Phase 

The intertidal and subtidal benthos and fisheries mitigation measures enshrined in the extant approval 
of the permitted development include the following commitments: 

• During the construction phase refuelling of plant will be undertaken away from the intertidal area 
to minimise the effects of possible fuel spillage.  

• During the construction phase standing machinery will be placed on drip trays to avoid 
spillages.  

• For the sections of concrete that are under water, pre-cast units shall be used for construction. 
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• Where the use of pre-cast units is not possible, where in situ stitching is required or where 
concrete is to be placed under water or in tidal conditions, specific fast-setting mix is required to 
limit segregation and washout of fine material / cement. 

• Dredging will not be undertaken between May and August. 

• During the construction phase no overflow from the dredger shall be permitted during dredging.   

• During dredging, an emergency spill kit and oil spill containment equipment will be held on 
board the dredging vessel by the dredging operator to manage potential potential oil spills. 

• During pile installation, a ramp-up procedure (i.e., “soft-start”) must be used in accordance with 
NPWS (2014).   

 
The mitigation measures that formed part of the An Bord Pleanála approval of the permitted 
development of the Ringaskiddy Port Redevelopment remain entirely appropriate.   
 

14.1.5.2 Operation Phase Impacts 

The intertidal and subtidal benthos and fisheries mitigation measures conditioned to the approval of the 
permitted development include the following commitments: 
 

• During the operational phase surface water will be collected in drainage channels and gullies, 
and passed through oil interceptors prior to discharge.  

• During the operational phase Port of Cork will contribute to an environmental education 
programme for local primary schools concentrating on the marine environment. To that end they 
will engage with Inland Fisheries Ireland, and with the relevant educational institutions on the 
initiative with a view to agreeing a programme to commence within 18 months of project 
commencement should it be approved. 

 
The mitigation measures that formed part of the An Bord Pleanála approval of the permitted 
development of the Ringaskiddy Port Redevelopment remain entirely appropriate.  
 

14.2 Marine Mammals 

14.2.1 Introduction 

This section of the Chapter considers the potential and likely significant effects of the proposed 
alterations to the permitted development on marine mammals.  The purpose of this section of the 
Chapter is to identify and describe any likely significant effects upon marine mammals as a result of the 
proposed alterations in the context of the permitted development.   
 
The Irish Whale and Dolphin Group (IWDG) have carried out this assessment of marine mammals and 
the potential impacts of proposed alterations in the context of the permitted development.  
 

14.2.2 Methodology 

This assessment is based on a review of the previous evaluation and analysis presented in the marine 
mammals assessment conducted by Coastal and Marine Research Centre (CMRC) completed for the 
permitted development, and supplemented by information from published and unpublished literature as 
well as consultation with relevant authorities. 
 

14.2.3 Baseline 

14.2.3.1 Legislation 

In Ireland, cetaceans (whale, dolphins and porpoises), pinnipeds and the Eurasian otter (Lutra lutra) are 
protected under a suite of national and international legislation. All cetaceans, as well as grey 
(Halichoerus grypus) and harbour seals (Phoca vitulina) and our only species of otter are protected 
under the Wildlife Act (1976) and amendments (2000, 2005, 2010 and 2012). Under the act and its 
amendments, it is an offence to hunt, injure or wilfully interfere with, disturb or destroy the resting or 
breeding place of a protected species (except under license or permit from the Department). The act 
applies out to the 12 nm limit of Irish territorial waters. Additionally, all cetaceans, pinnipeds and otter 
are protected under the EU Habitats Directive, where all cetaceans are included in Annex IV of the 
Directive as species ‘in need of strict protection’. Under this Directive, the harbour porpoise (Phocoena 
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phocoena), bottlenose dolphin (Tursiops truncatus), grey seal, harbour seal and Eurasian Otter are 
listed under Annex II, which identifies these species of community interest and whose conservation 
requires the designation of Special Areas of Conservation (SACs).  
 
In 2007, the National Parks and Wildlife Service (NPWS) of the then Department the Environment, 
Heritage and Local Government produced a ‘Code of Practice for the Protection of Marine Mammals 
during Acoustic Seafloor Surveys in Irish Waters (NPWS, 2007). These were subsequently reviewed 
and amended to produce ‘Guidance to manage the risk to marine mammals from man-made sound 
sources in Irish waters’ (NPWS, 2014). 
 

14.2.3.2 Marine Mammals in the vicinity of the proposed alterations and dump site 

It is necessary to determine what marine mammals use the area of proposed alterations and 
surrounding waters in order to estimate the likely significance of any impacts resulting from the 
proposed alterations. A baseline was derived in the 2014 EIS using published literature for cetaceans 
and through a number of site visits for pinnipeds. To update this baseline for marine mammals, a review 
of available additional data between 2013 and 2016 was carried out. The Irish Whale and Dolphin 
Group operate an all-Ireland sightings scheme since 1991, and hence a database of more than 10,000 
records has been created from around the island of Ireland. The IWDG database was accessed for 
cetacean species, and other marine megafauna such as turtles, basking sharks and sunfish records 
received. The National Biodiversity Data Centre is a national organisation that collates, manages and 
analyses and disseminates data on Ireland’s biodiversity. An online portal facilitates access to records 
countrywide. 
 
Data on seal occurrence and distribution at the site of the proposed alterations was accessed through 
the online portal of the National Biodiversity Data Centre (NBDC). 
 
Between January 2013 and November 2016, a total of 44 cetacean sightings were recorded in the 
vicinity of Cork Harbour, including bottlenose dolphin, common dolphin, harbour porpoise, fin whale and 
minke whale, as well as a number of unidentified cetacean species. A total of 11 basking shark 
sightings were also recorded.  
 
Table 14.2.1: Species and number of sightings recorded in Cork Harbour,  
November 2013-2016 (source www.iwdg.ie) 
 

Species 
No of 

sightings 

Basking shark 11 

Bottlenose dolphin 8 

Unidentified cetaceans 15 

Common dolphin 7 

Fin whale 6 

Harbour porpoise 3 

Minke whale 5 
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Figure 14.2.1: All species recorded in the vicinity of Cork Harbour 

 
Figure 14.2.2: Bottlenose dolphin sightings in the vicinity of Cork Harbour 
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Figure 14.2.3: Common dolphin sightings recorded in the vicinity of Cork Harbour 

 

 
Figure 14.2.4: Fin whale sightings recorded in the vicinity of Cork Harbour 
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Figure 14.2.5: Harbour porpoise sightings recorded in the vicinity of Cork Harbour 

 
Figure 14.2.6: Minke whale sightings recorded in the vicinity of Cork Harbour 
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Figure 14.2.7: Unidentified cetacean species recorded in the vicinity of Cork Harbour 

 
Only a single seal sighting exists on the NBDC database in the vicinity of Ringaskiddy between the 
years 2013 and 2016. All other records are before this time. This was of a single common seal from 
August 2014. 
 

Table 14.2.2: Seals recorded in Cork Harbour, November 2013-2016 (source www.nbdc.ie) 
 

02/08/2014 Common seal Haulbowline 1  

 
During maintenance dredging in Cork Harbour (between City Quay and Crosshaven, and including 
Ringaskiddy Basin) in September and October 2014 carried out under EPA Reg No. S0013-02, marine 
mammals were observed on 25 occasions, with the majority being grey seals at the dredge sites. Of 
these, 9 sightings were during pre-watches.  On two occasions, common dolphins were recorded at the 
Roches Point dump-site when operations were about to begin (Russell and Levesque 2014).  Dredging 
did not appear to cause disturbance to the seals as they would appear to investigate the area after 
dredging had begun. No marine mammals, basking sharks, otters or turtles were seen between 
November and December 2015 by a dedicated Marine Mammal Observer during dredging operations at 
the Royal Cork Yacht Club and Crosshaven boatyard marina (O’Donovan 2015).  
 
The marine mammal community has not changed since the assessment reported in 2014 for the 
permitted development. Harbour porpoise, common and bottlenose dolphin and minke whale are the 
most frequently reported cetaceans and grey seal is also present in small numbers. The semi-resident 
group of 6-7 bottlenose dolphins, which occurred at the mouth of Cork Harbour have not been reported 
since May 2013.  Nearly all records are at the mouth of Cork Harbour and cetaceans especially do not 
enter far into the harbour.  
 

14.2.4 Impact Assessment 

The marine ecological features and receptors within the permitted Ringaskiddy Port Redevelopment 
where alterations are proposed remain the same as those identified and described for the permitted 
development.  The proposed alterations are described in full in EIS Chapter 3, but the marine 
components include: 



EIS of the proposed alterations to Permitted Ringaskiddy Port Redevelopment 

 

 
NI1004 S146C EIS  14-15

 

• Alterations to the geometry at the southern end of the main berth as per Figure 14.1.1; 

• The dredging of 0.375ha of additional subtidal habitat which will result in the deepening of this 
area of the basin to -13m CD.  

• The removal of 18 piles at 2 existing dolphins by cutting at design dredge level. 

• The installation of 13 x 1.8m diameter additional tubular steel piles for the quay walls and 24 x 
0.9m diameter tubular steel piles new piles for the 3 new dolphins. 

• Dolphin removal and construction works to be undertaken in the period between September and 
April inclusive. 

 
Figure 14.1.1 illustrates the marine components of the proposed alterations. 
 

14.2.4.1 Alterations of the Main Berth and Mooring Dolphins 

The alterations to the main berth will result in 13 tubular piles 1.8m in diameter. The new mooring 
dolphins require 24 x 0.9m piles.  Piles installed in water give rise to noise levels normally well above 
ambient.  Tubular piles, such as those which will be used in the project, give rise to higher noise outputs 
than sheet piles and the following assessment will concentrate on the potential impacts from these piles.  
 
The worst case impact pile installation entails use of a heavy weight (hammer) to ram piles into the 
substrate at a strike rate of about one every 1.5 seconds.  The noise generated is intermittent consisting 
of discrete noise outputs for each hammer impact.  The sound generated also has several features, 
which characterise it.  Firstly it is a loud sound i.e. it generally has high amplitude.  It is also a sharp 
sound with a very short rise time to reach peak pressure (measured in milliseconds).  It has a broad 
spectrum i.e. the sound is spread over a wide range of frequencies from a few hertz (Hz) to several 
thousand hertz.  Sound is measured in units of pressure i.e. Pascals.  Sound is generally expressed in 
decibels (dB), which is a log scale of the ratio between a reference pressure to the actual measured 
pressure.     
 
The effect of sound pressure levels on marine mammals is still uncertain. Recent controlled exposure 
experiments with captive animals have produced theoretical thresholds for injury and disturbance (e.g. 
Kastelin et al. 2012). Validating these hypothetical limits in the field is more difficult and assessors rely 
heavily on modelling of site specific sound attenuation. If a marine mammal’s received sound 
exposures, exceed the relevant thresholds, auditory injury (PTS) is assumed to be likely. Pile installation 
is classed as a multi pulse source of impulsive sound. Its measured effects on marine mammals are 
largely based on work by Southall et al. (2007), who proposed a dual criterion based on peak sound 
pressure level (SPL) and sound exposure level (SEL), where the level that is exceeded first is what 
should be used as the working injury criterion (i.e. the precautionary of the two measures).  

As all marine mammals do not hear equally across all frequencies, the use of frequency weightings is 
applied to compensate for differential frequency responses of their sensory systems (Table 14.2.3). The 
M-weighting (for marine mammals) 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 µPa (peak broadband 
level) for PTS onset in cetaceans and 218 dB re 1 µPa for pinnipeds. They also recommended TTS can 
occur at 224 dB re 1 µPa (peak broadband level) for cetaceans and 212 dB re 1 µPa 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 µPa

2
 -s for cetaceans and 171 dB re 1 µPa2 -s for pinnipeds, 

and PTS onset is expected at 15 dB additional exposure (Bailey et al. 2010) (Table 14.2.4). 
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Table 14.2.3: Functional marine mammal hearing groups, and group specific (m) frequency 
 weightings (from Southall et al. 2007) 

 
 
Table 14.2.4:  Proposed injury criteria for individual marine mammals from Southall et al. (2007) 
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Table 14.2.5. Proposed behavioral response criteria for individual marine mammals exposed to 
 various sound types 

 
 
Based on work by Southall et al. (2007), it is possible that harbour porpoise can experience behavioural 
disturbance up to 70km from the pile installation of large piles associated with offshore windfarms, 
however Bailey et al. (2010) presented results which indicated that strong avoidance behaviour would 
only be expected within 20km of the sound source. They also suggested that bottlenose 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. 
 
Based on this literature, pile installation has the potential to impact on harbour porpoise, minke whale, 
common and bottlenose dolphin as well as common and grey seals.   However as there is no evidence 
that cetaceans occur within 3-5km and the closest sightings (bottlenose dolphin and harbour porpoise) 
were in the channel to the southeast of the site, there is little probability of sound exposure. Seals could 
occur within 1km of the site during piling and must be considered at risk from potential sound exposure. 
Due to the location of the site, sound pressure is likely to be largely contained within the immediate 
vicinity with little energy entering the shipping channel. Conditions attached to the extant planning 
permission require compliance with NPWS (2014) guidelines to ensure there are no marine mammals 
(especially seals) with 1000m of the site of the proposed alterations. 
 

14.2.4.2 Removal of existing mooring dolphins and mooring bollard 

This will entail cutting existing piles at proposed dredge level and removing piles and concrete capping 
structures for offsite disposal.  The two mooring dolphins to be removed contain 9 piles each, a total of 
18 piles.  Demolition works will most likely be carried out from floating or jack-up plant and this operation 
will be undertaken approximately 24m southwards of the area of construction operations for the quay 
wall as proposed in the permitted development.  Such works will include concrete cutting and braking 
using mechanical plant. 
 
An existing land based mass concrete mooring structure will be broken up and removed.  This structure 
is within the construction area of the permitted development.  Such works will include concrete cutting 
and braking using mechanical plant.  
 

14.2.4.3 Construction of mooring dolphins 

Constructing three mooring dolphins will require additional piling works to be undertaken within the 
period proposed for piling activities associated with the construction of the main berth.  Thus the 
duration of piling is unchanged and the cumulative noise from piling not significant.   The construction 
period of September to April is outside the breeding season for all cetaceans known to be in the vicinity 
of Cork Harbour and the dump site. Although grey seals pup from August through to November, peaking 
in October, there are no known pupping sites for this species in the area.  
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14.2.4.4 Dredging 

One of the main potential implications of the proposed alterations for marine mammals is the removal of 
15,000m

3
 of additional sandy muddy sediment from the dredge pocket, which will be disposed of at the 

licensed dumpsite off Roches Point.  The permitted development included dredging for both 
Ringaskiddy East and Ringaskiddy West.  Bed conditions comprise uncompacted silts overlying gravel, 
clay and limestone depending on location. Dredging is required in all materials including bedrock. 
 
The main potential effect is that associated with disposal of spoil at the dump site, south of Roches 
Point.  The potential for disturbance to marine mammals is greatest when elevated levels of underwater 
noise are considered. Marine mammals, especially cetaceans, have well-developed acoustic 
capabilities and are sensitive to sound at much higher frequencies than humans (Richardson et al. 
1995). They are less sensitive to the lower frequencies but there is still great uncertainty over the effects 
of sound pressure levels on marine mammals and thus the assessment of its impact. Sources of noise 
include that generated by the vessel during dredging and transiting to and from the dump site, the noise 
generated by dredging and that generated during dumping.  
 
Received levels of dredging noise by marine mammals can exceed ambient levels to considerable 
distances depending on the type of dredger used (Richardson et al. 1995). Hopper dredges produced 
broadband sound between 20-1000 Hz and the highest levels occurred during loading. Evans (2000) 
suggested dredging activities produce sounds varying from 172-185 db re 1 ųPa 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 bottlenose 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. (2009). 
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 
detectible by dolphins thus disturbance from the noise generated will not exist or at worse be very 
minimal. 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. 
 
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 to potentially cause masking or 
behavioural effects but are not thought to cause injury to a marine mammal. There is no guidance on 
the effects of noise generated by dumping of dredge material on marine mammals.  
 

Noise associated with dredging vessel 

The presence of a dredger in the area will lead to increased vessel traffic and associated noise. Large 
vessels produce low frequency sounds and the dredger will be 98-126 m in length, which is quite small 
compared to the average size of cargo vessel transiting Cork Harbour. The dump site is adjacent to the 
shipping channel entering Cork Harbour. This is one of the busiest shipping lanes in coastal Irish waters 
(Beck et al. 2013) and marine mammals using this area will be accommodated to shipping noise. The 
presence of an additional vessel and associated noise will not be significant. The increased noise above 
ambient levels generated by the dump vessel will be of relatively short duration.  
 
It has been estimated that since 1978, over 7 million cubic metres of material have been disposed of at 
this site (PoC pers comm.). Although dumping has occurred only infrequently during a number of 
dredging campaigns the marine mammals in this area will have been exposed to dumping at this site in 
recent years. The dump site is adjacent to the shipping channel entering Cork Harbour. As noted above, 
this is one of the busiest shipping lanes in coastal Irish waters (Beck et al. 2013) and marine mammals 
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using this area will be habituated to shipping noise. The presence of an additional vessel and 
associated noise will not be significant and it will only be at the dump site for very short periods.  
 

Physical Disturbance 

The risk of injury or mortality is considered extremely low as i) there are unlikely to be any marine 
mammals in the areas and in the immediate vicinity of the vessel and ii) any marine mammals, if present 
in the area, are exposed to large vessels on a daily basis and would be aware of their presence. The 
dredge vessels are slow moving and not able to turn quickly thus any animals in the area would have 
sufficient time to avoid any collisions and thus injury or mortality. The chance of actually releasing 
dredged material on top of a marine mammal is extremely unlikely. The duration of the release of 
dredged material last only a few minutes and the vessel will slow down during the opening of the doors.  
 

Collision Risk 

The collision risk is considered extremely low as marine mammals in the area are exposed to large 
vessels on a daily basis and would be aware of their presence. The vessels are slow moving and not 
able to turn quickly thus any animals in the area would have sufficient time to avoid any collisions. Large 
whales, which are more vulnerable to ship collisions (Ritter 2012) do occur in the area between 
September and December but any interaction are extremely unlikely. There are no records to date of 
collisions between marine mammals or ships in the vicinity of Cork Harbour. 
 
Dredging associated with the already permitted development totals 352,000m

3
 (137,000m

3
 at 

Ringaskiddy East and 215,000m
3
 at Ringaskiddy West) of which 305,000m

3
 was to be disposed at sea 

and 47,000m
3 

re-used. The proposed alterations generate an additional 15,000m
3
 of material, resulting 

in a 4% increase in total quantum of material to be dredged and 5% increase in total quantum of 
material to be disposed of at sea. 
 
It is concluded that these alterations will not result in any significant change to the previous assessment 
of effects upon marine mammals associated with the permitted development.   
 

14.2.4.5 Noise associated with increased shipping during operation 

The proposed alterations will not result in any increase in shipping during operations and no significant 
impacts are predicted as a result.   
 

14.2.5 Mitigation Measures 

The mitigation measures that formed part of the An Bord Pleanála approval of the permitted 
development of the Ringaskiddy Port Redevelopment remain entirely appropriate. 
 

14.3 Cumulative Impacts 

Other approved developments in the area have been considered for potential to result in cumulative 
impacts upon intertidal and subtidal benthos, fisheries and marine mammals with the proposed 
alterations to the permitted development.  These include Marina developments in Monkstown and White 
Point, a liner docking facility at Cobh and remediation of East Tip at Haulbowline.   
 
The consented marina development at Monkstown is for 285 berths and entails both foreshore 
reclamation and dredging.  The area to be reclaimed comprises intertidal and subtidal components 
which will be used for car parking and marina buildings.  The extent of the reclamation isn’t given but 
was estimated based on drawings in the EIS at approximately 1.25ha.  As part of the project a total 
70,000m

3
 of dredged material will be removed from the site to facilitate mooring vessels of various 

drafts.  The coarser portion of this will be used in the reclamation with the balance of finer material being 
disposed of at the same licensed dumpsite that would be used for the current development.  The marina 
EIS concluded that the loss of habitat associated with the development will be minor because of the 
widespread occurrence of similar habitats in Cork Harbour.  It also indicates that the impact will be partly 
offset by the building of a rock armour perimeter around the seaward side of the reclamation area, 
which would be quickly colonised by a broad range of marine species.  It is considered that there will be 
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negligible cumulative impact between the marina development and the current proposal in terms of 
habitat loss in view of the relatively small areas of habitat concerned.   
 
If in the unlikely event that the spoil arising from the marina development (max 70,000m

3
) will be 

disposed of at the same time as the combined spoil volumes from both sections of the consented 
Ringaskiddy development and the current proposed alteration, this would amount to 390,000m

3
.  This 

volume remains in the same range of disposal volumes that have been placed on the licensed dumpsite 
at intervals over the decades.  Furthermore it would also be accommodated within the dispersion model 
for the disposal site (RPS 2007) which modelled the disposal of a very similar volume of spoil i.e. 
385,000m

3
.  Consequently no cumulative impacts are expected to arise. 

 
Two other developments, a 74-berth marina at White Point in Cobh (permission granted in 2011) and 
proposed additional moorings for Cruise Liners at Cobh (under construction) are not considered likely to 
have any cumulative or in-combination adverse impacts either with the consented Ringaskiddy 
development or the proposed alteration.  In the case of the new marina, there would be no habitat 
reclamation involved and no dredging, with the proposed floating pontoon held in place using a chain 
and anchor system.  In the case of the Cobh liner terminal mooring upgrade, there will be no habitat 
reclamation required for the new mooring dolphins and no dredging, so that no change to the local 
habitats or their ecology is anticipated.  Furthermore the relatively large distance between this 
development and the proposed works in Ringaskiddy means that cumulative noise impacts from piling 
isn’t expected even if both piling operations were to be contemporaneous.   
 
When effects of these other projects are considered for potential cumulative ecological effects on 
marine mammals along with the proposed alterations and permitted development, no significant 
cumulative impacts over and above those outlined for the permitted Ringaskiddy Port Redevelopment 
are expected to arise. 
 

14.4 Residual Impacts 

This section of the Chapter assesses the impact of the proposed alterations on the intertidal and 
subtidal benthos, fisheries and marine mammal receptors, after the mitigation has been implemented. 
 
The dredging of approximately 0.36 hectares of soft sediment within the Ringaskiddy Basin will result in 
the temporary loss of the benthic communities within the immediate dredge footprint.  Due to the nature 
of the benthic communities identified in the area, recovery to pre-dredge levels is expected to be rapid 
(within 2-3 years).  No adverse impacts are expected on the protected areas within Cork Harbour as a 
result of the proposed additional dredging in Ringaskiddy.  Although some deposition has been 
predicted for Monkstown Creek, the levels expected are very small (<0.1mm deposition thickness).  The 
additional volumes of dredge spoil earmarked for disposal as a result of the proposed alterations will not 
materially change the usual 2-3 year cycle of impact and recovery at the licensed dumpsite associated 
with dredge spoil disposal that has been carried out there for decades.   
 
No likely significant impacts upon marine mammals have been predicted for the proposed alterations.  
 
The mitigation measures enshrined in the extant permission for the permitted Ringaskiddy Port 
Redevelopment remain applicable.  
 

14.5 Conclusions 

The conclusion of this assessment of the proposed alterations is that these modifications will not result 
in any significant change to the assessment of environmental effects and conclusions on intertidal and 
subtidal benthos, fisheries and marine mammals as previously made for the permitted development 
 
The extant Planning Permission together with the conditions/restrictions and environmental 
commitments enshrined therein will have equal force and effect in relation to the proposed alterations 
such that there will be no significant effect on intertidal and subtidal benthos, fisheries and marine 
mammals. 
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