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0 INTRODUCTION 

A planning application, including an Environmental Impact Statement (EIS) and Natura 
Impact Statement (NIS}, for a proposed Extension to Galway Harbour, were submitted to An 
Bord Pleanala for consideration on the 10th January 2014. 

Subsequently, a Response to a Request for Further Information was submitted in 16th 
October 2014. The Response included documents outlining Errata and Addenda to the 
Natura Impact Statement and Environmental Impact Statement (these documents were 
dated October 2014 ). 

Following review of submissions on the Response to Further Information, some additional 
information has been prepared in further Addendum/Errata documents to the NIS and EIS. 
This document presents the additional Addenda/Errata to the EIS, namely EIS 
Addendum/Errata Document 11, January 2015. Where addenda or errata are presented, they 
are cross-referenced to their location in the October 2014 document, giving the previous 
page number and paragraph or table number. 

Generally, the information presented in this EIS Addendum / Errata Document 11, is new 
information which should be considered as ADDITIONAL to that included in the NIS and NIS 
Addendum/Errata Documents, January 2014 and October 2014, respectively. 

0.1 APPENDICES TO EIS ADDENDUM / ERRATA DOCUMENT II 

This document includes the following Appendices: 

Addendum/ Errata to Chapter 7 - Flora and Fauna 

Addendum to Chapter 8 - Water 

Addendum / Errata to Chapter 9 - Air Quality 

Errata to Appendix 10.3 - Noise and Vibration 

Addendum to Chapter 13.2 - Archaeology 
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Addendum to Chapter 7 - Flora and Fauna 
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7 FLORA AND FAUNA 

The following information replaces Section 7.4.1.3.1 (Terrestrial Habitats in the Zone of Potential 
Influence) and Section 7. 7.3.1 (Impacts on Terrestrial Habitats) of the EIS Addendum/Errata 
Document as submitted in response to An Bord Pleanala's Request for Further Information in 
October 2014. Note that Figure 1 is an amended Figure previously included in the EIS; Figure 2 
is a new figure which was not previously included within the EIS. 

Dr. Michelene Sheehy-Skeffington, an acknowledged expert on salt marshes and stony bank 
habitats in Ireland and who is familiar with the shingle bank at Renmore since the 1980's, was 
commissioned to undertake a site visit and to prepare a report in the light of the comments raised 
within An Bord Pleanala's Request for Further Information and comments from DAHG, in March 
2014 and December 2015. In order to respond to the relevant points, the site was visited on 22nd 

July, 2014, with the findings outlined below. 

A visit was made to the seaward edge of L. Atalia to establish the changes in habitat brought 
about by the winter storms. The upper strandline, shingle area and habitat immediately north of 
this ridge were walked. 

The shingle bank, formerly ea 1 m in height, was observed to have been completely altered. Most 
of the shingle has been moved inland, forming a spit immediately to the south of Renmore Lough 
(site number 1 in Fig. EIS (A2) 7.1 and area outlined in blue in Fig. EIS (A2) 7.2. More shingle 
had spread along the inner edge of the grassy bank that used to form the inner (northern) edge 
of the shingle. It is likely that there were two sources of shingle : 1) that present on the shore line 
and 2) material thrown up from the sea floor to the south of Renmore Lough. The shingle has 
been moved to such an extent that the seaward edge now forms part of the strandline and 
vegetation comprises species tolerant of tidal submergence such as spear-leaved orache, sea 
rocket, sea mayweed and sea radish. On the higher ground, the vegetation and its soil was 
broken up, but still formed a band of grassy vegetation with creeping bent grass, perennial 
ryegrass, red fescue and false oatgrass forming the grass layer and a mixture of ruderal (weed) 
species such as colt's foot, nettle, ragwort, perennial sow-thistle and smooth sow-thistle, along 
with calcareous coastal grassland species such as ribwort plantain, field medick, bird's foot trefoil 
and kidney vetch. 

The shingle, between sections of grassland, supports sea radish, spear-leaved orache and 
curled dock. 

Notable on the strandline and shingle was the rare blue lettuce, once abundant on the shingle, 
but which had disappeared in recent years. This is the only known site for this alien species in 
Ireland. The disturbance of the storms has exposed the seed-bank and this and the rare native 
Brassica nigra (black mustard), have appeared, the latter occurring sporadically on the inner 
edge of the shingle. This is the first time black mustard has been recorded here, or in all of east 
county Galway (EIS (A2) Fig. 7.3), though it has been recorded on lnishbofin and on lnishmore, 
Aran Islands in the past. Another rare transient coastal species that used to be common on this 
shingle bar is henbane. It had disappeared since the 1980s, and was rediscovered in August of 
2014. This illustrates the conservation interest of such naturally disturbed habitats as shingle. 
Such intermittent disturbance is essential to maintain this habitat. The proposed development is 
likely to significantly reduce this disturbance and therefore will reduce the extent and occurrence 
of the habitat and its constituent species. 

Though the former shingle ridge has largely now been flattened and the shingle is close to the 
strand-line, observations indicate that the current High Water Spring Tide does not encroach on 
this shingle. In other words, it is not low enough to be susceptible to regular inundation by the 
sea from the south. Thus the effect of the proposed development, by decreasing exposure to 
storms, will stabilise the shingle, resulting in it being colonised by species from the adjacent 
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grassland. The proposed development will not affect the frequency and extent of tidal inundation 
and the source of saline water will continue to be from the north, via L. Atalia. Only storm surges 
(extreme high tides) will wash over the shingle, but these, if regular enough, i.e. ea at least every 
10 years, will prevent the spread and establishment of scrub with bramble sycamore and ash -all 
noted sporadically on this ridge. The complex of shingle and strandline vegetation comprises a 
mosaic of grassland and EU Habitats Directive Annex I habitats 1210 Annual vegetation of drift 
lines and 1220 Perennial vegetation of stony banks. This area is depicted in EIS (A2) Fig. 1.1, 
which also indicates the relevant extent of the cSAC in the area. The total area of this complex 
inside the blue boundary is 0.31ha, of which 0.18ha lies within the cSAC. 

The southwest edge of the shingle merges into an eroded salt marsh. It is not clear to what 
extent it was intact before the storms, but it probably has been fragmentary for some time. Upper 
marsh species are present such as red fescue, sea milkwort, sea arrow-grass, salt marsh rush, 
scurvy grass and sea aster. The shelter provided by the proposed development may stabilise this 
salt marsh and result in it becoming less fragmented, though not significantly greater in extent. 

Most of the vegetation at Renmore Lough landward of the shingle bar comprises marsh and wet 
grassland. A small, probably brackish, pond has abundant reedmace (Area 2 on map EIS (A2) 
Fig. 1.1) and areas possibly intermittently flooded support extensive creeping bent grass with a 
fringe of sea rush. The edge of the inlet south of the railway line is bordered by some sea rush 
and salt marsh rush as well as sea club-rush and all three species indicate that this is largely a 
lagoonal type salt marsh. All of this area is mapped as brackish saltmarsh in EIS (A2) Fig. 1.1. 
The drier -more elevated- parts of this area support bracken and some hawthorn bushes 
(disturbed grassland/hedgerow on EIS (A2) Fig. 1.1 ). Some reed also occurs nearer the railway 
line. 

In summary, there is now a low area of cobbles on the sand below High Water Spring Tide 
(HWST) with strand-line species here as well as on the higher bank behind this. that the higher 
bank comprises mixed shingle and grassland on soil. This bank would only be overtopped by a 
storm surge. The proposed construction will attenuate the wave force and therefore it is less 
likely that the shingle bank will be structurally altered to any extent in the future, let alone to the 
extent it was in January 2014. The proposed construction will not affect the flooding of Renmore 
Lough, via the inlet from Lough Atalia to the north, and therefore the salinity of the lagoonal salt 
marsh and grassland will not alter significantly. The vegetation, already a mosaic of species 
tolerant of brackish or saline water (lagoonal marsh) is thus unlikely to alter to any great extent. 

The area to the east of Renmore Lough, which comprises a narrow shingle bank above a rocky 
shore as far as Ballyloughan Beach will be afforded the same level of protection from the 
proposed development, i.e. reducing its exposure to and disturbance from storms. However, this 
shingle shore is narrower and does not support a wide assemblage of shingle species, aside 
from the ubiquitous sea radish and therefore its habitat quality will not be significantly altered. 
There is no significant area of shingle along Ballyloughan Beach itself. Further to the east, the 
promontory opposite Hare Island has been protected from storm action by rock revetment and is 
of little to no conservation value. 

To conclude, it is considered that the significant effect of the proposed Galway Harbour 
extension development will be to stabilise the shingle habitat and thus to permanently alter its 
nature and plant species composition. The other important factor of salinity, on the other hand, is 
not likely to alter to any extent as a result of the proposed development and therefore the plant 
communities that are affected by this are not likely to significantly change. 
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Figure EIS (A2) 1.1 (Previously Figure NIS (A) 3.2 from NIS Addendum/Errata Document I, 
October 2014) - Terrestrial (non-marine) habitats present in the vicinity of the proposed 

harbour extension N.B. Brackish saltmarsh is not defined by Fossitt (2000). 
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Shlngle Gravel Shore (C 

Figure EIS (A2) 1.2 Extended area of shingle outlined in blue and boundary of cSAC in striped 
red. 
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Figure EIS (A2) 1.3 SSS/ map of 10 x 10km squares where Brassica nigra (black mustard) was 
recorded in Atlas 2000 (Preston et al 2001). Lighter squares represent pre-1970 records. Note 
its complete absence from mainland County Galway and from inner Galway Bay specifically. 

The coastal process models of Galway Bay used in the assessments were developed and 
applied to extreme return period hydrodynamic and wave climate conditions of a severity 
worse than observed in December 2013 and January 2014 and the results and impact 
findings presented remain valid over the full range of hydrodynamic and meteorological 
conditions. 
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Additional Monitoring 

Additional information regarding marine mammal monitoring has now been added to Section 
7. 7.9 (of the EIS Addendum/Errata October 2014) with regard to Additional Monitoring. 

This information is also relevant to previously Section 7.8.3 of the EIS Addendum/Errata 
Document (October 2014) 

Marine Mammal Monitoring 

Since, studies carried out by the NPWS indicate that a minimum of 6-7 years of Harbour Seal 
count data are required to properly detect population trends, it is proposed that seals counts will 
be started immediately and will continue through construction for a period of seven years after 
operation begins. The suggested method is haul-out site counting, carried out during a period 
from two hours before to two hours after low tide and following the conditions on weather and 
visibility that are used by NPWS staff for the seal haul-out monitoring that they currently conduct. 
It is proposed that the major sites at Oranmore Bay, Kinvara Bay, Tawin and Deer Island, along 
with the largest haul-out in the harbour area (Rabbit Island) will be counted and that this will be 
done on a quarterly basis in February, May, August (moulting period) and November. 
Comparison will be also be possible with the annual August counts made by the NPWS at 
Oranmore Bay and Kinvara Bay. 

Additional Mitigation Measures 

The following additional mitigation is proposed. This information is relevant to Section 7. 9 of the 
EIS Addendum/Errata Document (October 2014) as previously presented. 

Incorporation of Wildlife Pass into layout/footprint design - The layout and footprint of the 
proposed development has evolved over the course of the design process with a view to 
minimising impacts on Natura 2000 sites, including the Galway Bay Complex cSAC and Inner 
Galway Bay SPA and their conservation objectives. 

A wildlife pass, presented in Figure EIS (A2) 1.4 has been incorporated into the design of the 
scheme, to allow for passage of wildlife including otter, eel and possibly salmon and seal, 
thereby reducing requirements to swim around the total extension footprint. 

The wildlife pass will be formed at the junction of the 400m quay with the 260m quay as shown 
on Drawing 2139-1212A, attached. 

The width of the pass between sheet piles varies 2.0m to 2.7m as per sheet pile corrugation and 
1 .2m between the circular piles. 

The variation in texture and width will provide the baffle effect required to prevent wave 
transmission from the seaward side to the port side. 

The bed level of the pass will be at -2.2m C.D. (-5.1 O.D.) i.e. 500mm above present seabed 
level to prevent seabed material migrating through into the lower dredged berth bed levels. 

A free board of 0.75m will be available above M.H.W.S. to the soffit of the quay. 

A single vertical bar baffle between sheet piles inside of either end will prevent human / kayak 
use of the pass as a short cut in the interest of safety, while allowing approx.1 .0m for wildlife 
species. 
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In Combination Effects of the Project 

Section 7.7.10.3.1 of the EIS Addendum/Errata Document (October 2014) has been 
replaced with the following, with regard to In-combination effects associated with 
aquaculture developments in Galway Bay. 

Aquaculture 

The Inner Galway Bay SPA: Appropriate Assessment of Aquaculture and Shellfisheries & Fisheries 
Risk Assessment identified that there was a potential risk of impact to Sandwich Terns and Common 
Terns, due to mussel bottom culture in Rinville Bay, which is within the likely core foraging range of 
their colonies, and occurs partly within shallow water zones where benthic fish prey would be 
accessible to terns. As the GHE development is not considered likely to have measurable impacts on 
foraging resources for the Sandwich Tern colony, there is no potential for cumulative impacts in­
combination with impacts from mussel bottom culture for this species. In the case of the Common 
Tern, the GHE development could possibly have a measurable, but not significant, impact, so, the 
assessment in the aquaculture AA, raises the possibility for significant cumulative impacts in­
combination with impacts from mussel bottom culture for this species. 

The aquaculture AA reviewed the biotope characteristics of the mussel bottom culture plots in Rinville 
Bay in relation to fish survey data from Kinvarra Bay and concluded that the plots could contain 
suitable benthic prey resources for terns. However, this conclusion was not informed by local 
knowledge of the area. More specific information on Rinville Bay indicates that, in fact, the area is not 
likely to provide important benthic prey resources for feeding terns: 

Rinville Bay is of minor value as a feeding resource for terns as the sea bed is anoxic and benthic 
production is therefore low. This is due to the fact that water exchange with Galway Bay is restricted 
due to the narrow and shallow opening to the open sea. It behaves more like a mill pond than an open 
mouthed bay - the tide rises and falls quite passively giving rise to low current speeds. It also acts as 
a sink for suspended sediments - these fall out to the sea bed at slack high water and are not 
exported on the following ebb tide as bottom velocities are not high enough to re-mobilise them. 
However, there is no reason why juvenile fish (including sand eels) cannot enter the bay giving rise to 
at least some source of prey items for fish-eating birds. 

Conclusion of In Combination Effects 

Section 7. 7.10.3.6 of the EIS Addendum/Errata Document (October 2014) has been replaced 
with the following, with regard to In-Combination Effects. 

Having considered other plans and projects within the vicinity of the relevant Natura 2000 sites, it 
is regarded that the proposed project and implementation of effective mitigation measures to 
avoid impacts does not have the potential for further in-combination impacts arising in 
combination with any other plans and projects, with the exception of previous loss of habitat 
associated with development at the Galway Harbour Enterprise Park. 
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Assessment of Residual Impacts 

Section 7. 7. 11 of the EIS Addendum/E"ata Document (October 2014) included in Table 7. 13 
which was a Summary of Impacts. This information has been amended, as presented below. 

A D E 

Stony Banks 0.28 ha 0.18ha * 0.46ha None None None 

Salt Marsh 7.39 ha None 7.39 ha None None None 
(incl 
Transitional 
Intertidal 8.58 ha 5.93 ha 14.51 ha 0 ha** 1.69 ha 1.34 ha*** 
(including 
wetland for 
birds)_ 
Otter 8.58 ha 5.22 ha 13.80 ha None 18.8 ha None 

Seal 8.58 ha 26.93 ha 35.51 ha 51 .78 ha** None 51 .78 ha*** 

Salmon 8.58 ha 26.93 ha 35.51 ha 51 .78 ha** None 51 .78 ha*** 

Lamprey 8.58 ha 26.93 ha 35.51 ha 51 .78 ha** None 51.78 ha*** 

F 

None 

None 

None 

None 

None 

None 

None 

All SCI 8.58 ha 26.93 ha 35.51 ha 51.78 ha** None 51.78 ha*** Possible 
se_ecies 

r .78ha•h Wetland for 16.27ha 26.93 ha 43.2 ha 51 .78 ha** None Possible 
birds 

Amended Table 7.13 of EIS Addendum/Errata Document (October 2014) • Summary Table of Impacts on 
Annex I Habitats, cSACs, Qls & SCI Species 

Notes: 
* Even though there is no direct loss of area of this habitat, adopting the precautionary principal and 
on the basis that it cannot be said without reasonable scientific doubt that potential impacts would not 
be significant, for the purpose of this assessment, such habitat loss and impact on species is being 
treated as significant. 
** This denotes temporary loss of seabed during capital dredging of approach channels and turning 
circle 
*** This denotes temporary loss of seabed during maintenance dredging of approach channels and 
turning circle (which is estimated to be every 10 years). 
****Cell references applied to identify source of areas of impact noted in subsequent tables 
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On the basis of these amended areas and following more critical assessment, including the 
addition of a wildlife pass as a design mitigation feature, the following tables, as previously 
presented in the EIS Addendum/Errata Document (October 2014) have been amended: 

Table EIS(A) 7.14 - Mudflats and Sandflats 

Table EIS(A) 7. 18 - Stony Banks and Annual Driftlines 

Table EIS(A) 7.19) -Atlantic Salt Meadows 

Table EIS(A) 7.20) - Mediterranean Salt Meadows 

Table EIS(A) 7.22 - Otter 

Table EIS(A) 7.23- Harbour Seal 

Table EIS(A) 7.26 SPA SCls- Common Tern 

Table EIS(A) 7.26 SPA SCls- Wetlands 

14 
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Annex 
Habitat 

I l Mudflats and sandflats not covered by seawater at low tide [1140]H- and 
reefs [1170) ... 

**NPWS describes the intertidal community at the proposed development site as 
"fucoid-dominated intertidal reef complex", these two habitats are considered 
together. 

Attribute: Distribution 
Target: The distribution of reefs is 
stable or increasing, subject to natural 
processes. 
Attribute: Habitat Area 
Target: The permanent habitat area is 
stable or increasing, subject to natural 
processes. The mud/sandflat habitat 
area was estimated using OSI data as 
744ha. The reef habitat area was 
estimated as 2, 773ha using survey 
data. 

Attribute: Community Distribution 
Target: Conserve the following 
community types in a natural 
condition: intertidal sandy mud 
community complex and intertidal 
sand community complex 

Permanent loss of 5.93 ha (see 6B of 
table 7.13) of this habitat. 

Permanent loss of 5. 93 ha of this 
habitat. 

Permanent loss of 5.93 ha of this 
habitat. 

Attribute: Community Extent Permanent loss of 5.93 ha of this 
Target: Maintain the extent of the habitat. 
Myti/us-dominated reef community, 
subject to natural processes. 
Attribute: Community Structure: Permanent loss of 5.93 ha of this 
Myti/us density habitat. 
Target: Conserve the high quality of 
the Myti/us-dominated community, 
subject to natural processes. 
Attribute: Community Structure Permanent loss of 5.93 ha of this 
Target: Conserve the following habitat. 
community types in a natural 
condition: fucoid-dominated 
community complex, Laminaria-
dominated community complex, and 
shallow sponge-dominated community 
complex. --------1 m pacts I Permanent loss of intertidal plant and animal communities due to infilling in the 

during construction site. Suspended sediment levels will temporarily increase around 
Construction the construction site; this will have a minimal impact on the neighboring intertidal 
Phase communities. There is the potential for contamination of the nearby intertidal 

area if spillages occur during the construction phase; however, strict adherence 
to the Environmental Management Plan will minimise the impact. 
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Impacts 
during 
Operational 
Phase 

The changes to the physical oceanography of the area will result in a change in 
grain size distribution and therefore faunal communities present; however, model 
predictions show these changes will only occur in the dredge site and approach 
channel and these are too far from the intertidal areas to have an impact. The 
predicted increase in traffic levels will have no impact on the intertidal areas. The 
intertidal communities to the east of the proposed development will experience 
increases in salinity and as a result euryhaline species will dominate in these 
areas. There will be no discharges from the development into the marine 
environment and therefore there will be no impact from this activity. 

In I Permanent loss 0114.51 ha (3A+3B of table 7.13) 
Combination 
Effects 
Proposed There are no specific mitigation measures available to reduce the loss of habitat. 
Mitigation ____ ----· ___ __ 
Level of The permanent loss of 5.93 ha (3A of table 7.13) of this Annex I habitat equates 
Residual to a residual negative impact on one of the targets and attributes of the 
Impact qualifying interest of the Galway Bay Complex cSAC. This is considered to be a 

negative impact on one of the conservation objectives of the Natura 2000 site. 
The level of residual impact is not considered to be significant as the habitats 
present are of poor quality. However, adopting the precautionary principal and 
on the basis that it cannot be said beyond reasonable doubt that the impacts 
would not be significant, for the purpose of this assessment, such habitat loss 
and impact on species is being treated as significant. 

Amended Table 7.14 of EIS Addendum/Errata Document (October 2014)-Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Mudflats and Sandflats 
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Annex I 
Habitat 

Attril:jute/Tar et 

Perennial vegetation of Stony banks [1220) and Annual vegetation of drift 
lines (Natura 2000 Code 1210) 

Attribute: Habitat Area 
Target: Area stable or increasing, 
subject to natural processes, 
including erosion and succession. 

Potential impact associated with 
increased shelter of area. 

-----+--------------+ 

Impacts 
during 
Construction 
Phase 

Impacts 
durin 

Attribute: Habitat Distribution Potential impact associated with 
Target: No decline or change in increased shelter of area. 
habitat distribution subject to 
natural processes. 

Attribute: Physical Structure: 
functionality and sediment supply 
Target: Maintain the natural 
circulation of sediment and 
organic matter, without any 
physical obstructions. 

Attribute: Vegetation structure: 
zonation 
Target: Maintain range of coastal 
habitats including transitional 
zone, subject to natural 
processes. 

Attribute: Vegetation 
composition: typical species and 
sub communities 
Target: Maintain the typical 
vegetated shingle flora including 
range of subcommunities within 
the different zones. 

Reduced supply of sediment anticipated. 

Potential impact associated with 
increased shelter of area. Numbers of 
species characteristic of stony banks 
likely to decrease. 

Potential impact associated with 
increased shelter of area. Numbers of 
species characteristic of stony banks 
likely to decrease. 

Attribute: 
composition: 
species 

Vegetation Potential impact associated with 
negative indicator increased shelter of area. Negative 

Target: Negative indicator 
species (including non-natives) to 
represent less than 5% cover. 

indicator species (including non-natives) 
to represent greater than 5% cover. 

No loss of, or impact on this habitat is expected during the construction 
phase. 

Impacts associated with increased shelter to the habitat following 
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Operational I construction of proposed development. 
Phase 

I 

In j An assessment of previous works completed at the Galway Harbour 
Combination Enterprise Park has identified loss of this habitat, of a total extent of ea 0.28 
Effects ha (1A onable 7.13) 

Proposed 

I 
Further to mitigation by design, no additional suitable mitigation is considered 

Mitigation available. 

Level of 
Residual 
Impact 

-- -
Potential for residual negative impact on the targets and attributes of this 
habitat, a qualifying interest of the Galway Bay Complex cSAC exist. This 
is considered to be a negative impact on one of the conservation 
objectives of the Natura 2000 site. This will arise due to the greater level 
of protection afforded by the new structure preventing storms and waves 
surges from accessing the stony bank habitat. Stabilised shingle 
becomes colonised with a heath grassland and/or grassland community, 
with a reduction of the adventlve ruderals that benefit from the regular 
disturbance of the cobbles. 

Amended Table 7.18 of EIS Addendum/Errata Document (October 2014) • Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Stony Banks and Drift Lines 
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Annex I 
Habitat 

Atlantic salt meadows ( Glauco-Puccinellietalia maritimae) [1330) 

Attribute: Habitat Area No impact anticipated. 
Target: Area increasing, subject 
to natural processes, including 
erosion and succession. 

Attribute: Habitat Distribution No impact anticipated. 
Target: No decline or change in 
habitat distribution, subject to 
natural processes. 

Attribute: Physical Structure: No impact anticipated. 
sediment supply 
Target: Maintain/restore natural 
circulation of sediments and 
organic matter, without any 
physical obstructions. 

Attribute: Physical Structure: No impact anticipated. 
sediment supply 
Target: Maintain/restore natural 
circulation of sediments and 
organic matter, without any 
physical obstructions. 

Attribute: Physical Structure: No impact anticipated. 
creeks and pans 
Target: Maintain creek and pan 
structure subject to natural 
processes, including erosion and 
succession. 

Attribute: Physical Structure: No impact anticipated. 
flooding regime 
Target: Maintain natural tidal 
regime. 

Attribute: Vegetation Structure: No impact anticipated. 
zonation 
Target: Maintain range of coastal 
habitat zonations including 
transitional zones, subject to 
natural processes, including 
erosion and succession. 

Amended Table 7.19 of EIS Addendum/Errata Document (October 2014) -Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Atlantic Salt Meadows 
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Annex 
Habitat 

Impacts 
during 
Construction 
Phase 
Impacts 
during 
Operational 
Phase 
In 
Combination 
Effects 

I I Atlantic salt meadows ( G/auco-Puccinellietalia maritimae) [1330) 

Attribute: Vegetation structure: No impact anticipated. 
vegetation height 
Target: Maintain structural 
variation within sward. 

Attribute: Vegetation structure: No impact anticipated. 
vegetation cover. 
Target: Maintain more than 90% 
area outside creeks vegetated. 
Attribute: Vegetation No impact anticipated. 
composition: typical species and 
sub-communities. 
Target: Maintain range of sub-
communities with typical species 
listed in Saltmarsh Monitoring 
Project. 
Attribute: Vegetation No impact anticipated. 
composition: negative indicator 
species - Spartina anglica 
Target: There is currently no 
spartina in this cSAC. 

1 
No loss of, or impact on this habitat is expected during the construction 
phase. 

No impacts are expected during the operational phase. 

l Permanent loss of ea 7.39 ha (This includes for both Atlantic and 
Mediterranean salt meadows). 

l There are no specific mitigation measures available to reduce the loss of 
I habitat. -- -

Proposed 
Mitigation 
Level 
Residual 
Impact 

of The permanent loss of 7.39 ha of this Annex I habitat equates to a residual 
negative impact on one of the targets and attributes of the qualifying interest 
of the Galway Bay Complex cSAC. This is considered to be a negative 
impact on one of the conservation objectives of the Natura 2000 site. 
However for the purpose of this assessment, given that the loss albeit of 
poor quality habitat is permanent, such habitat loss is being treated as 
significant. 

Amended Table 7.19 of EIS Addendum/Errata Document (October 2014) Cont. -Attributes and Targets to 
provide for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs -Atlantic Salt 
Meadows 

20 



Galway Harbour Extension - EIS -Addenda/ Errata to Chapters 

Annex I 
Habitat 

Mediterranean salt meadows (Juncetalia maritiml) [1410) 

Attribute: Habitat Area No impact anticipated. 
Target: Area stable or increasing, 
subject to natural processes 
including erosion and succession. 
Attribute: Habitat Distribution No impact anticipated. 
Target: No decline, subject to 
natural processes. 

Attribute: Physical Structure: No impact anticipated. 
sediment supply 
Target: Maintain/restore natural 
circulation of sediments and 
organic matter, without any 
physical obstructions. 

Attribute: Physical Structure: No impact anticipated. 
Creeks and Pans 
Target: Maintain creek and pan 
structure, subject to natural 
processes, including erosion and 
succession. 

Attribute: Physical Structure: No impact anticipated. 
flooding regime 
Target: Maintain natural tidal 
regime. 

Attribute: Vegetation Structure: No impact anticipated. 
zonation 
Target: Maintain range of coastal 
habitat zonations including 
transitional zones, subject to 
natural processes, including 
erosion and succession. 

Attribute: Vegetation structure: I No impact anticipated. 
vegetation height 
Target: Maintain structural 

I variation in the sward. 

Amended Table 7.20 of EIS Addendum/Errata Document (October 2014) - Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Mediterranean Salt Meadows 
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Annex 
Habitat 

._, Attribute/Tar et 

I Mediterranean salt meadows (Juncetalia maritim11 [1410] 

Attribute: Vegetation structure: No impact anticipated. 
vegetation cover. 
Target: Maintain more than 90% of area 
outside creeks vegetated. 
Attribute: Vegetation composition: typical No impact anticipated. 
species and sub-communities. 
Target: Maintain range of sub­
communities with typical species listed in 
Saltmarsh Monitoring Project. 

Attribute: Vegetation composition: No impact anticipated. 
negative indicator species - Spartina 
angliea 
Target: No Spartina in the SAC at 
present. 

Impacts 
during 
Construction 
Phase 

No loss of, or impact on this habitat is expected during the construction 
phase. 

Impacts 
during 
Operational 
Phase 

[ o impacts are expected during the operational phase. . 

In 
Combination 
Effects 

An assessment of previous works completed at the Galway Harbour 

j 
Enterprise Park has identified loss of Salt Marsh habitat, of a total extent of 
ea 7.39ha (2A of table 3.14) - mosaic of Atlantic and Mediterranean Salt 
Meadows habitats). 

Proposed 
Mitigation 
Level 
Residual 
Impact 

Level 
Residual 
Impact 

Further to mitigation by design, no additional suitable mitigation is 
considered available. 

of The permanent historic loss of ea 7.39 ha (2A of table 7.13) of this Annex I 
habitat equates to a residual negative impact on one of the targets and 
attributes of the qualifying interest of the Galway Bay Complex cSAC. This is 
considered to be a negative impact on one of the conservation objectives of 
the Natura 2000 site. The level of residual impact is not considered to be 
significant as the habitats present are of poor quality. However and given 
the status of the overall site and adopting the precautionary principle, for the 
purpose of this assessment, such habitat loss is being treated as significant. 

of The permanent historic loss of ea 7.39 ha (2A of table 7.13) of this Annex I 
habitat equates to a residual negative impact on one of the targets and 
attributes of the qualifying interest of the Galway Bay Complex cSAC. This is 
considered to be a negative impact on one of the conservation objectives of 
the Natura 2000 site. For the purpose of this assessment, such habitat loss 
is being treated as significant. 
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Amended Table7.20 of EIS Addendum/Errata Document (October 2014) Cont. -Attributes and Targets to 
provide for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Mediterranean Salt 
Meadows 
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Annex II Species Tables 

Annexed Species 

Annex 
Species 

II Otter (Lutra lutra) [1355] 

Attribute: Distribution 
Target: No significant 
decline 

Standard Otter survey technique normally 
applied to riverine rather than purely marine 
sites. Current range in Western RBD 
estimated at 70% (Bailey and Rochford 2006). 
No decline in overall distribution expected. 

Attribute: Extent 
terrestrial habitat 

of Area mapped to include 10 metre buffer 
above HWM on shoreline. HWM on shoreline 
is against the rock wall of the existing harbour 
park. Since the land above this rock wall is 

Target: No significant 
decline 

Attribute: Extent of marine 
habitat 
Target: No significant 
decline 

open dry spoil and bare ground (ED2), this 
terrestrial habitat is of low potential for Otter. 
0.58 ha will be lost. A further 2.1 ha will be 
created by the new land reclamation area. 
Thus, the development will result in an 
increase in the total area of the type of 
terrestrial habitat that is currently available to 
Otter in the harbour park phase I. 
Area mapped based on evidence that Otter 
tend to forage within 80 m of shoreline 
(HWM). 4.64 ha will be lost (table 7.13). A 
further 16.08 hectares (table 7.13) will be 
created adjacent to new land reclamation 
area. 
Thus, the development will result in an 
increase in the total area of the type of marine 
habitat (i.e. within 80 m of shoreline) that is 
currently available to Otter in the harbour park 
area. 

Attribute: Extent 
freshwater (river) habitat 

of Proposed development will not affect extent of 
freshwater habitat. 

Target: No significant 
decline 

Attribute: 
freshwater 
habitat 
Target: 
decline 

Extent of Proposed development will not affect extent 
(lake/lagoon) of freshwater habitat. 

No significant 

Attribute: Couching sites J No known sites/holts will be affected. 
and holts 
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Target: No significant 
decline 

Attribute: 
available 
Target: 
decline 

Fish biomass Resident freshwater fish, anadromous and 
catadromous fish are not expected to be 

No significant affected. No significant effects expected on 
coastal fish prey species ( e.g. rockling and 
wrasse), except loss of 24.8 ha of shallow 
subtidal habitat at development site 
(excluding 5.93 ha of intertidal). This is 0.25% 
of the total designated subtidal area. Minor 

-------1-----------_.,_n_e__.g,_a_ti_ve_ im _ act. __ 

Impacts 
during 
Construction 
Phase 

Impacts 
during 
Operational 
Phase 

In 
Combination 
Effects 
Proposed 
Mitigation 

Attribute: 
connectivity 
Target: No 
increase 

Barriers to Otter will regularly commute across stretches 
of open water up to 500m wide. The 

significant development will lengthen some potential 
commuting routes (e.g. from river mouth to 
Renmore Lough) but no complete barriers will 
be formed. An Otter/fish pass will be built in to 
the harbour extension design at the base of 
the deepwater pier (i.e. at the point that this is 
joined to the reclaimed part of the harbour 
extension) that will shorten the route from the 
east to the west (or vice versa) of the 
extension by a distance of one kilometre. No 

_______ _._s_i.._gn_i_fic_ant loss of connectivity. __ 
There will be direct disturbance within 76.6 ha of subtidal habitat (excluding 
5.93ha of intertidal) as a result of the proposed development and 
disturbance in the wider area around this, although the available area of 
terrestrial habitat and subtidal foraging area within 80 metres of the 
shoreline will be increased by 18.09 hectares and offsets a loss of 5.22 
hectares along the current shorelines (thus giving a net gain of 12.87 
hectares of such habitat). 
There is potential for physical damage and/or disturbance to be caused to 
individuals by noise/vibration/shock waves during blasting, dredging and 
pile driving operations during construction. 
There is potential for disturbance to feeding by individuals as a result of 
suspended solids generated during the construction works. There is also 

I 
potential for negative impacts due to pollution from work areas during 
construction. 
There will be the loss of 24.8ha of shallow subtidal habitat at development 
site (excluding 5.93ha of intertidal), although the available area of 
terrestrial habitat and subtidal foraging area within 80 metres of the 
shoreline will be increased. 
There is potential for physical damage and/or disturbance to be caused to 
individuals by noise/vibration/shock waves during regular maintenance 
dredging. 
There is potential for disturbance to feeding by individuals as a result of 
suspended solids g~nerated during reg_ular maintenance dredging. 
An assessment of previous works completed at the Galway Harbour 
Enterprise Park has identified a loss of suitable habitat for Otter of a total 
extent of 5.52ha. 
Exclusion of drilling, blasting and pile driving during the hours of darkness. 
Limiting individual sizes of blasting charges. 
Infill/reclamation area lined with geotextile membrane to minimize impacts 
from suspended solid run off. 
Environmental Management Framework including measures on the 
storage and disposal of oily wastes, maintenance procedures for 
machinery etc, monitoring of levels of suspended solids and best practice 
with respect to the pouring of concrete. 
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Construction of an Otter/fish pass to save a distance of one kilometre of 
travel to get from one side (i.e. east to west or vice versa) of the 
development to the other. 

-
Level of The permanent loss of 24.8ha of shallow subtidal habitat at development 
Residual site (excluding 5.93ha of intertidal), and disturbance within an area of a 
Impact further 51.8ha of subtidal habitat equates to a residual negative impact on 

one of the targets and attributes of otter, a qualifying interest of the Galway 
Bay Complex cSAC and Lough Corrib cSAC. Similarly, a previous historic 
loss of ea 8.58 ha associated with previous development within the Galway 
Harbour Enterprise Park has resulted in cumulative impacts associated 
with the development (Drg. 2139-2118 for Habitat Map of Lands pre 1990). 
This is considered to be a negative impact on one of the conservation 
objectives of the Natura 2000 site. The NPWS considers that Otter in the 
marine environment do the majority of their foraging within 80 metres of 
the shoreline. There will be an initial loss of 4.64 hectares of such habitat. 
After 2-5 years (the time taken for the newly constructed coastline to be 
fully colonised by algae, invertebrates and fish), 16.08 hectares of new 
shoreline habitat will suitable foraging habitat for Otter. Thus, the initial 
loss of 4.64 hectares of main foraging habitat will be short-term, followed 
by a permanent gain of 12.87 hectares of prime Otter foraging habitat. 
Thus, the level of residual impact is not considered to be significant, given 
the mitigation of the barrier to easy passage through the area given by the 
pass and the net gain in the main foraging habitat for Otter. In addition, the 
habitats present at the site of the proposed development are extensive in 
the surrounding area and usage of the site by otter was recorded but not 
extensive. 

Amended Table 7.22 of NIS Addendum/Errata Document (October 2014) -Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Otter 
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Annexed Species 

Annex 
Species 

II Harbour seal (Phoca vitulina) [1365) 

Attribute: Access to suitable 
habitat 
Target: Species range within 
the site should not be 
restricted by artificial barriers 
to site use. 

Attribute: Breeding 
behaviour 
Target: Conserve breeding 
sites in a natural condition. 

Attribute: Moulting behaviour 
Target: Conserve moult haul­
out sites in a natural 
condition . 

The proposed development will alter 
potential commuting routes for this 
species in the river mouth area, but the 
proposed development will not constitute 
an effective barrier to the movement of 
this species. 

It is considered unlikely that haul out sites 
where pups are born will be significantly 
affected. Mating occurs in water with male 
visual and vocal displays (probably 
lekking) occurring near to haul out sites. 
The nearest significant breeding haul-out 
site is in Cranmore Bay, which is 5 
kilometres from the construction site. A 
minor site (at which a pup or pups have 
apparently been recorded) is at rabbit 
Island, 1.5 kilometres from the 
construction site. Noise and Vibration 
Modelling as presented in Chapter 10 of 
the EIS and Appendix 1 of this document 
has indicated that disturbance will be low 
at distances of greater than one kilometre 
from the construction site. 

It is considered unlikely that moult haul­
out sites will be affected by proposed 
development. The nearest moult site is at 
Earl's Rock, 2.3 kilometres from the 
construction site. Noise and Vibration 
Modelling as presented in Chapter 10 of 
the EIS and Appendix 1 of this document 
has indicated that disturbance will be low 
at distances of greater than one kilometre 
from the construction site. 
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- , Attribute: Resting behavior 
Target: Conserve resting 
haul-out sites in a natural 
condition. 

Attribute: Disturbance 
Target: Human activities 
should occur at levels that do 
not adversely affect the 
harbour seal population at the 
site. 

- ---- --- - -·-

It is considered unlikely that significant 
resting haul-out sites will be directly 
affected by proposed development. The 
nearest such site is a Rabbit Island, 1.5 
kilometres from the construction site. 
Noise and Vibration Modelling as 
presented in Chapter 10 of the EIS and 
Appendix 1 of this document has indicated 
that disturbance will be low at distances of 
greater than one kilometre from the 
construction site. 

Important breeding sites will not be 
affected by the development. These sites 
are lie in shallow bays, which will not be 
affected by commercial shipping. Most 
smaller haul-outs are at distance from 
development footprint. No significant 
disturbance effects expected post­
construction although the effect of 
increased ship sizes, while considered 
unlikely to have a significant impact, is 
difficult to predict given the research data 
available. However, applying the 
precautionary principle, this impact is 
treated as significant for the purposes of 
this assessment. 

Impacts r,=tier"e will be direct disturbance within 76.6ha of subtidal habitat (excluding 
during I 2.1 ha of intertidal habitat) (and disturbance in the wider area around this) 
Construction as a result of the proposed development. 
Phase 

There is potential for physical damage and/or disturbance to be caused to 
individuals by noise/vibration/shock waves during blasting, dredging and 
pile driving operations during construction. 

Research from the U.K. suggests that there is the potential for seals to be 
killed by ducted propellers if barges etc. with this propeller type are used in 
the construction works and perform manoeuvres while either static or 
moving slowly (i.e. while still operating the propeller/propellers). 
Examination of seal corpses found in the U.K. (eastern Scotland, north 
Norfolk and Strangford Lough) has led researchers (Thompson et al., 
2010) to believe that the seal had been killed by being drawn through 
ducted or cowled ship propellers, such as fixed Kort or Rice nozzles, or 
ducted azimuth thrusters. Indications are that these accidents are unlikely 
to have happened as a result of casual collisions. The workers have 
theorised that the seals were killed after being attracted to the vicinity of the 
propellers, either as a result of concentrations of prey fish close to vessels, 
or as an inappropriate response to the acoustic output of the propellers. 
This type of propeller is common in tugs, construction vessels and 

I 
construction barges and is used when such vessels are either manoeuvring 
slowly, or trying to maintain position. This situation could occur for long 
periods during the construction phase. It should be possible to specify that 
vessels used by contractors are fitted with grilles or guards to prevent seals 
being pulled through the ducts. However, there is no way of stopping 
vessels fitted with such propellers from using the port of Galway and (if the 
mechanism is as the Sea Mammal Research Unit have posited) speed 
limits would not have an effect on the im act. It is worth statin that: 
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(1) no dead seals with similar injuries have been found in Galway Bay 
(2) the impact, as suggested by the report, is theoretical in nature and may 
not actually exist, 
(3) it is not possible knowing if the port development will lead to an 
increase in the use of these types of propeller, or if the use of these types 
of propeller will change over time even if the development does not go 
ahead. 
There is potential for disturbance to feeding by individuals as a result of 
suspended solids generated during the construction works. There is also 
potential for negative impacts due to pollution from work areas during 
construction. 

Amended Table 7.23 of NIS Addendum/Errata Document (October 2014) • Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Harbour Seal 

Annexed Species 

Annex II Harbour seal (Phoca vitulina) [1365] contd/ .. 
_§pecie_s __ _ 
Impacts 8 There will be a loss of 26.93 ha (5B of table 7.13) of potential sub-tidal 
during and intertidal foraging habitat. 
Operational 9 There is potential for physical damage and/or disturbance to be 
Phase caused to individuals by noise/vibration/shock waves during regular 

maintenance dredging. 

In 
Combination 
Effects 
Proposed 
Mitigation 

10 There is potential for disturbance to feeding by individuals as a result 
of suspended solids generated during regular maintenance dredging. 

Research from the U.K. suggests that there is the potential for seals to be 
killed by ducted propellers if the volume of shipping traffic with this 
propeller type that is either static or moving slowly while still operating 
i:,ropellers is increased as a consequence of the development. 
An assessment of previous works completed at the Galway Harbour 
Enterprise Park has identified loss of suitable habitat for Harbour Seal of a 
total extent of 35.51 ha (5A+5B of table 7 .13) 
11 Blasting, drilling and pile driving will be carried out during daylight 

hours and at low tide. This blasting schedule will coincide with the time 
when the maximum number of seals are hauled out of the water and 
will thus be less at risk from blasting activities. 

12 The individual sizes of blasting charges will be limited to minimize the 
size of the area of the zone of potential effect from any individual blast 
event. 

13 If barges with ducted propellers are used during the construction stage 
and these are likely to be making the types of manoeuvres mentioned 
above, the fitting of acoustic deterrent devices (ADDs) to them will be 
considered or vessels will be fitted with mesh screens at the ends of 
the ducts to prevent seal entry to ducts. 

14 Infill/reclamation area lined with geotextile membrane to minimize 
impacts from suspended solid run off. 

Environmental Management Plan including measures on the storage and 
disposal of oily wastes, maintenance procedures for machinery etc, 
monitoring of levels of suspended solids and best practice with respect to 
the pouring of concrete. 
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Level 
Residual 
Impact 

of Behavioural effects as a response to the construction phase are 
considered likely to arise, but significant effects will be mitigated by 
proposed mitigation measures. The permanent loss of 26.93ha (5B of table 
7 .13) of subtidal and intertidal habitat and disturbance within an area of 
76.6ha of subtidal habitat (excluding intertidal) equates to a residual 
negative impact on one of the targets and attributes of Harbour Seal, a 
qualifying interest of the Galway Bay Complex cSAC. Similarly, a previous 
historic loss of 8ha associated with previous development within the 
Galway Harbour Enterprise Park has resulted in combination effects 
associated with the development. This is considered to be a negative 
impact on one of the conservation objectives of the Natura 2000 site. The 
level of residual impact is not considered to be significant as the habitats 
present are extensive in the surrounding area and usage of the site by 
Harbour Seal was recorded but not extensive. However, given that it 
cannot be predicted beyond all scientific doubt that there will be no 
significant impact and on the basis of the precautionary principle, this 
impact is considered to be significant for the purposes of this assessment. 

Amended Table 7.23 of NIS Addendum/Errata Document (October 2014) -Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Harbour Seal 
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SPA Special Conservation Interests 

An amended version of Table 7.26 of the EIS Addendum/Errata document dated October 
2014, with regard to Common Tern is presented below. This takes into consideration 
comments made regarding in-combination effects associated with aquaculture developments 
as amended and presented above. 

SCI S~ecies __ 
Annex I s~ecies 
Level of Residual 
Impact 

Common Tern {Sterna hirundo [A193] __ _ 
The Appropriate Assessment of aquaculture and fisheries in Inner 
Galway Bay (Gittings and O'Donoghue, 2014) considered potential 
impacts from mussel bottom culture to the fish-eating SCI species of 
Inner Galway Bay. In the case of the Common Tern, the GHE 
development could possibly have a measurable, but not significant, 
impact, so, the assessment in the aquaculture AA, raises the possibility 
for significant cumulative impacts in-combination with impacts from 
mussel bottom culture for this species. 

The aquaculture AA reviewed the biotope characteristics of the mussel 
bottom culture plots in Rinville Bay in relation to fish survey data from 
Kinvarra Bay and concluded that the plots could contain suitable benthic 
prey resources for terns. However, this conclusion was not informed by 
local knowledge of the area. More specific information on Rinville Bay 
indicates that, in fact, the area is not likely to provide important benthic 
prey resources for feeding terns: 

Rinville Bay is of minor value as a feeding resource for 
terns as the sea bed is anoxic and benthic production is 
therefore low. This is due to the fact that water exchange 
with Galway Bay is restricted due to the narrow and 
shallow opening to the open sea. It behaves more like a 
mill pond than an open mouthed bay - the tide rises and 
falls quite passively giving rise to low current speeds. It 
also acts as a sink for suspended sediments - these fall 
out to the sea bed at slack high water and are not 
exported on the following ebb tide as bottom velocities are 
not high enough to re-mobilise them. However, there is no 
reason why juvenile fish (including sand eels) cannot enter 
the bay giving rise to at least some source of prey items 
for fish-eating birds. 

The potential impact of bottom mussel culture to prey resources to terns 
is limited to impacts on benthic prey. Therefore, in light of the further 
assessment, it can be concluded that the precautionary assessment in 
the aquaculture AA is incorrect and that, beyond reasonable scientific 
doubt, there will not be any significant impact from bottom mussel 
culture on benthic prey resources for terns. Therefore, no potential 
cumulative impacts from the GHE development in-combination with 

I impacts from mussel bottom culture arise. 

Amended Table EIS (A) 7.26 of EIS Addendum/Errata Document, October 2014 contd/ .. Attributes and 
targets to provide for favourable conservation condition of relevant Special Conservation Interests of 

SPA - Common Tern 
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Galway Harbour Extension - EIS - Addenda/ Errata to Chapters 

An amended version of Table 7.26 of the EIS Addendum/Errata document dated October 2014, 
with regard to SPA Wetlands is presented below. 

Qualifying Interest T Wetlands [A999) 
Habitat I 

Attribute: Habitat Area 
Target: The permanent area 
occupied by the wetland 
habitat should be stable or 
not significantly less than the 
area of 13,267 ha, other than 
that occurring from natural 
patterns of variation. 

Loss of 2.1 ha of intertidal habitats plus 
24.Bha of subtidal habitat plus 16.27ha 
of legacy wetland loss has been 
calculated. This constitutes 0.32% of the 
SPA. 

It is considered that the walling/edge of 
the new reclaimed land area will (after 2-
5 years) have been covered by a natural 
growth of invertebrates and algae and 
will constitute intertidal shoreline reef 
habitat. The area of this habitat has 
been calculated at 1.69 ha. This habitat 
will be useful foraging habitat for Curlew, 
Redshank, Turnstone and Grey Heron 
and potential resting/roosting habitat for 
Cormorant, Common Tern and 
Sandwich Tern. 

Loss of 0.32% of the SPA wetland 
habitat is not considered significant in 
the context of the overall area of 
wetland. This is especially the case 
given that observed counts of SCI 
species in the subtidal zone have 
generally not been greater than 
recorded at comparison sites and given 
the limited tidal exposure of the intertidal 
zone at the site of the proposed 
development. 

However, since it cannot be predicted 
beyond scientific doubt that there will be 
no significant impact as a result of the 
net loss of habitat, on the basis of the 
precautionary principle, this impact is 
considered to be significant for the 
purposes of this assessment. 

Amended Table EIS(A) 7.26 of EIS Addendum/Errata Document, October 2014 Attributes and targets to 
provide for favourable conservation condition of relevant Special Conservation Interests of SPA -

Wetlands 
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EIS Addendum to Chapter 8 - Water 



1. Capital dredge suspended sediment analysis addendum to EIS Section 8.4.2.8 

1.1 Introduction 
Additional sediment transport simulations are presented in this addendum to represent the proposed 
peak suction dredger rate of 17,000m3 per day and the proposed mitigation measure of restricting 
dredging activity to the ebbing tide for capital dredge works to the proposed new navigation channel to 
the Docks. 

1.2 Methodology 

In order to evaluate the likely impact on the water column, Seven dredging locations were selected as 
previously used in the EIS (see Figure 1.1 for location of these representative dredging points). The 
dredge plume from each of these locations was modelled separately under critical conditions of 
Summer low Corrib flow (24.6 m3/s) and mean Spring tides. The fine silt fractions was investigated at 
the full dredging capacity of 17,000 m3 per day. These simulations were carried out for four days 
continuous 24hour dredging per location so as to evaluate the plume pattern, its dispersion and return 
over successive tides. A fine sediment fraction was selected so as to ensure conservatism in respect 
to predicting plume extent and suspended solids concentrations. The bed sediment sampling results 
(refer to Aquafact sample reference numbers 1 to 6, of Figure 1.2) showed the bed sediment to be 
generally classified as a fine sand, (refer to Table 1.1 below). Therefore the majority of the sediment 
will settle out close to the dredging location given the relatively low ambient velocities and associated 
bed shear stresses. Typical settling velocities for sands and silt are presented below in Table 1.2. 

The simulation modelled a fine silt having a settling velocity of 0.0001 m/s and a critical bed shear for 
deposition of 0.08 N/m2

. For the purpose of modelling the dredging work the dredging rate is specified 
at 196.8 1/s based on a peak dredging rate of 17,000m3 per day. An $-factor for the released 
concentration as a result of the dredging work of 6000 mg/I (based on the CIRIA Report C547 
guidance document based on field measurements of losses from a trailing suction Hopper Dredgers) 
was specified. This represents a sediment release rate of 4,251 kg of sediment per hour into the 
water column at the dredge site. The sediment was released at the bottom layer and at the top layer 
of the TELEMAC3D model, at equal rates so as to represent potential losses/sediment disturbance at 
the suction head and at the surface due to overspill. It is likely that overspill / surface release from the 
suction dredger will be small. 

The model was set-up with an immobile bed and an initial condition of a water column free of 
suspended solids. For this application, it is assumed that the sediment is non-cohesive, even the finer 
silt and the sediment settling velocity is based on the Van Rijn equation (1984) developed for non­
cohesive sediments which ensures conservatism in respect to the prediction of suspended solids 
concentrations. In reality some degree of flocculation would happen with the finer sediments and the 
flocculated sediments would acquire a higher settling velocity and therefore a smaller sediment plume. 

To minimise dredge sediment entering Lough Atalia on the flooding tide the proposed mitigation of 
confining dredging works to 6hours per tidal cycle to favour the outflowing ebbing tide was simulated 
for the dredge works in the navigation channel to the Docks. The simulations for sites B1 to B3 were 
confined to the ebbing tide period 6hour period from highwater to low water). For these simulations 
the daily peak rate of 17,000 m3 per day was maintained by increasing ( doubling) the dredging rate 
during ebbing dredge period. 

1.3 Discussion of Results 

The suspended solids plume plots for the dredging activities by a trailing suction hopper dredger at 
each of the dredging sites (A 1-A4 and B 1-B3) are presented in Figures 1.3 to 1.9 representing 
snapshots of sediment plume after four days of continuous dredging at the four principal stages of the 
tidal cycle (mid-ebb, Low water, mid-flood and highwater). Suspended silt concentrations down to 1 
mg/I are shown in these plots which is well below natural ambient suspended solids levels for these 
coastal waters. 
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The findings from these simulations clearly show that dredging activities in the new approach channel 
to the old docks and Marina (as represented by B1 to B3) clearly reduces the direct impact of the 
concentrated dredge plume entering Lough Atalia as a result of the tidal balancing favouring the 
ebbing tide. The simulation results for sites A 1 to A4 in the port and approach channel show no 
impact to Lough Atalia and generally undergo high dispersal and dilution as a result of the deeper 
open water at the dredge sites. 

The sediment plume modelling for the seven test sites chosen to represent the capital dredge area 
show sediment deposition to be generally localised close to the dredging point. The simulations 
demonstrated that even when modelling a 100% fine silt (conservative approach), the suspended 
sediment concentrations are only significantly elevated in the vicinity of the dredging works with the 
plume enjoying reasonable dispersal thereafter. The actual monitored sediment characteristics 
classify the sediment as a fine sand with a fine silt/clay content varying between 4 and 40%. The 
coarse to fine sand fraction will deposit close to the dredge point whereas the silt will disperse with the 
inflowing and outflowing tides. Generally, concentrations remote from the dredging point are predicted 
to be less that 5 mg/I. At a concentration of 5 mg/I of silt, the depositional rate based on a settling 
velocity of .0001 m/s is 43.2g/m2 per day which is considered insignificant and particularly so, given 
the temporary nature of the capital dredge activity being confined to only a two month period in year 1 
(navigation channel to the Docks), 4month period in year 2 (Commercial Port and its navigation 
channel and turning circle), 3month period in year 3 (Commercial Port area) and a 1month period in 
year 5 (Marina and fishing pier). 

Combining the sediment plume results for the seven dredge sites simulated a tidal average plume 
concentration plot is presented in Figure 1.10. This shows the extent of the impact are by the dredge 
plume with concentrations of less than 5mg/l considered low relative to ambient sediment 
concentrations. To convert suspended sediment concentration to potential depositional rates 
assuming an ability to settle based on the critical shear velocity a concentration of 5mg/l for a three 
month (twelve week period) represents a deposition depth of 2.2mm which is not significant. 

1.4 Conclusions 

The predicted suspended solids concentrations are only significant in the vicinity of the dredge works 
with good dispersal and dilution with the tidal flow away from the dredging site. The proposed 
mitigation measure of dredge works only on the ebbing tide for the proposed new navigation channel 
to the Docks protects Lough Atalia from potential concentrated plume impact on the flooding tide with 
only a relatively dilute plume entering on successive tides and primarily only dredging activities north 
of the proposed marina entrance. 

Based on the hydrodynamic characteristics of the Harbour site a large portion of the suspended silt will 
widely disperse and form part of the overall sediment budget within Galway Bay. Low velocities within 
the Marina area and the commercial Port and Fishermans pier area will favour locally higher 
settlement of the suspended dredged sediment. The average concentration within Lough Atalia as a 
result of dredging activities at Site B3 (navigational channel north of the Marina) is less than 3mg/l 
which based on a 3month period (2months dredging and further 1 month for sediment conditions to 
return to normal) represents potentially a deposition rate of 1.3mm of sediment depth within Lough 
Atalia which is not significant in relation to normal annual suspended load and settlement rates. 
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1 
2 
3 
4 
5 
6 
Median 
Maximum 

Gravel 
(>1.5mm) 

0 
0 
0 
0 
0 
0 
0 
0 

0 

Very 
coarse 
sand 

1.5mm) 

20.19 
0 
2.27 
18.38 
0 
1.14 
20.19 

■■• ■■ • I • t • • I 

I : I ' I I ' 

0 17.65 75.29 2.3 
0.36 5 21.01 22.09 
0 28.98 65.87 0.6 
0.99 4.19 23.19 24.73 
0.07 17.92 53.05 4.34 
0.7 32.69 63.44 0.33 
0.22 17.79 58.25 3.32 
0.99 32.69 65.87 24.73 

Table 1.1 Sediment size distribution (percentage) at Proposed Harbour Site 

Coarse sand 
Medium sand 
Fine sand 
Very fine sand 
Coarse silt 
Very fine silt 

Sediment Size 
mm 

0.75 
0.38 
0.19 
0.09 
0.047 
0.01 

0.093 
0.046 
0.020 
0.0056 
0.0015 
0.00006 

• 

4.77 
31.35 
4.54 
44.62 
6.24 
3.47 
5.51 
44.62 

Table 1.2 Typical settling velocities for non-cohesive sand and silts. Note: settling velocities computed 
using the Van Rijn (1984) formula 
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Figure 1.2 Reference locations along approach dredged channels to old Docks and proposed commercial port to 
assess suspended solids plume impact under capital dredge operations 
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Figure 1.10 Capital Dredge tidal mean Silt Concentrations (mg/I) extrapolated from simulations of the seven dredge sites 
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dredging rate of 17,000 m3 per day) 

13 



14] 







~ TOBIN 

Galway Harbour Company 
Ji 

"!, 
Galway Harbour Extension 

ENVIRONMENTAL IMPACT STATEMENT 

ADDENDUM CHAPTER 9 

JANUARY 2015 



9.1 ADDENDUM TO SHIP EMISSION CALCULATIONS 

The EIS as published contained an inconsistency in the level of traffic considered in Chapters 2 (Planning 
and Business Case) and Chapter 9 (Air Quality). Last month the International Transport Forum at the 
Organisation for Economic Co-operation and Development (OECD) published a report on 'Shipping 
Emissions in Ports'1. The purpose of this report was to address the issue of a uniform definition and 
calculation methodology, so that emissions in different ports can be compared with each other. 

In order to provide a robust comparable analysis of in-port emissions, the air quality emissions were 
recalculated in accordance with the methodology used in the OECD paper. Using this methodology, the 
emission levels are lower than those stated in the EIS. 

The following addendum contains an updated Figure 9. 7.3 and revised tables for Appendix 9.1 

1 Merk, 0., (2014), Shipping Emissions in Ports, Discussion Paper No. 2014-20, International Transport 
Forum at the Organisation for Economic Co-operation and Development, Paris. Available at 
www. internationa ltransportforum. org/jtrc/Discussion Papers/DP201420. pdf 
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Figure 9.7.3 Galway Port Freight C02 Emissions in Tonnes 
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APPENDIX 9.1 

Estimated Air Emissions from Shipping in Port 

,.... TOBIN 1 



~~ ~ rmrnIOIID1tfil.tlim@, ,fLl--fl•>•l-iH.il~•>•••G"'3~ 

-

I 
Hrs in Engine 

Tonnage Vessels Port kW NOx S02 C02 HC PM 

Liquid Products 415203 113 24 2700 11 0 557 0 0 
~ 

--
Dry Products 85538 23 36 2700 2 0 91 0 0 

- ---

Cruise Vessels 6 14 24000 5 0 228 0 0 

I 
Other Vessels 3000 2 75 5 0 224 0 0 

---

Total 500741 142 22 1 1100 0 1 
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-
Hrs in Engine 

Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 603000 61 16 4800 9 0 449 0 0 

Dry Products 390000 46 28 4200 5 0 263 0 0 

Cruise Vessels 20 9 24000 13 0 645 0 1 

Other Vessels 3600 2 100 7 0 358 0 0 

Total 993000 128 35 1 1714 0 1 
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~IDID~@J flm.H.i0 r:ti"i"ft.i--fl•h E--1 IIDli•h 11 ~liThlm!h ii ~ 1 m tl•>fEtE 

- -
Hrs in Engine 

Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 586000 60 16 4800 9 0 436 0 0 
-

-
Dry Products 383000 46 28 4200 5 0 258 0 0 I 

-

Cruise Vessels 15 9 24000 10 0 484 0 0 
-

~ 

Other Vessels 3000 2 100 6 0 298 0 0 

--
Total 969000 120 30 1 1476 0 1 I 

I 
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~filliIDr:t:r!l11~~~ ~•l1E-1ltil'ii•l11d~1 D~3~1EI~ 

-
Hrs in Engine 

Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 500000 51 16 4800 7 0 372 0 0 

-Dry Products 290000 35 28 4200 4 0 195 0 0 

Cruise Vessels 10 9 24000 7 0 323 0 0 

Other Vessels 3000 2 75 5 0 224 0 0 

- -
Total 790000 95 22 1 1113 0 1 
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~filnPil @Ml" t Chtfl~l.3u 11-l--O•h©Hil'il•m itfltl l!hl ITh:ffifti:ID@,:1 ,f.lft.JWLID 

- - -
Hrs in Engine 

Tonnaae Vessels Port kW NOx 502 C02 HC PM 

~ ~ 

Liquid Products 525000 143 16 2700 12 0 588 0 1 

-- -

Dry Products 315000 85 28 2700 6 0 308 0 0 
-

I 
Cruise Vessels 5 9 24000 3 0 161 0 0 

I 
~ -

Other Vessels 3000 2 75 5 0 224 0 0 I -
I ----

Total 840000 233 26 1 1281 0 1 I 
Do Nothing Alternative I 
Road Transport from Cork 1589 

- --- --
Road Transport from Foynes 1045 
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-
Hrs in Engine 

TonnaQe Vessels Port kW NOx 502 CO2 HC PM 

Liquid Products 1370000 139 16 4800 21 1 1019 0 1 

-
Dry Products 792000 94 28 4200 11 0 533 0 0 

Cruise Vessels 30 9 24000 20 1 968 0 1 

Other Vessels 4200 2 170 14 0 709 0 1 
-

-
Total 2162000 264 65 2 3230 0 3 
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~~mll1mll@r:lutt--i--fl•J~Dilil:ii111~00::rm,m,~?JreJ.it•>~ 

- - ~ 

Hrsin Engine 
Tonnage Vessels Port kW NOx S02 C02 HC PM 

-
Liquid Products 1200000 122 16 4800 18 1 893 0 1 

~ 

Dry Products 732000 87 28 4200 10 0 493 0 0 
- -

-
Cruise Vessels 24 9 24000 16 0 775 0 1 

-
I 

Other Vessels 3600 2 170 12 0 608 0 1 

--
Total 1932000 233 56 2 2768 0 2 

-
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- . 
Hrs in Engine 

Tonnaae Vessels Port kW NOx S02 C02 HC PM 

Liquid Products 625000 64 16 4800 9 0 465 0 0 

Dry Products 330000 39 28 4200 4 0 222 0 0 

-
Cruise Vessels 10 9 24000 7 0 323 0 0 

Other Vessels 3000 2 170 10 0 507 0 0 

- -
Total 955000 113 31 1 1516 0 1 
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~ 

- - Hrsin Engine 
Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 290000 79 16 2700 7 0 325 0 0 

I ----
Dry Products 315000 85 28 2700 6 0 308 0 0 

-
- . 

Cruise Vessels 3 9 24000 2 0 97 0 0 
-

-
Other Vessels 3000 2 75 5 0 224 0 0 

--

-~ 
Total 605000 167 19 1 953 0 1 I - -

Do Nothing Alternative I 
Road Transport from Cork 16349 

Road Transport from Foynes 10749 
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~~[t:r.l~~Irmll:i:J~li1iG1!:=:lb1})@!!~il<'lfl•lfI!m 

Hrs in Engine 
Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 1370000 139 16 4800 21 1 1019 0 1 

Dry Products 792000 94 28 4200 11 0 533 0 0 

Cruise Vessels 35 9 24000 23 1 1129 0 1 

Other Vessels 4200 2 170 14 0 709 0 1 

~ - -Total 2162000 269 68 2 3391 0 3 
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~ 

Hrs in Engine 
Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 1200000 122 16 4800 18 1 893 0 1 

-Dry Products 732000 87 28 4200 10 0 493 0 0 

Cruise Vessels 29 9 24000 19 1 936 0 1 
-

- -
Other Vessels 3600 2 170 12 0 608 0 1 I --

-- . -
Total 1932000 238 59 2 2929 0 3 
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~~r:t:fff 111:i~~ r:ti"iff::f_:fl•J1E-1 Oil'i1•11l1[~1 lm~3~1E lff;,~ 
~ 

-
Hrs in Engine 

Tonnaae Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 625000 64 16 4800 9 0 465 0 0 

Dry Products 310000 37 28 4200 4 0 209 0 0 

Cruise Vessels 15 9 24000 10 0 484 0 0 

Other Vessels 3000 2 170 10 0 507 0 0 

-
Total 935000 115 34 1 1664 0 1 
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- ----
Hrs in Engine 

Tonnage Vessels Port kW NOx S02 C02 HC PM 

Liquid Products 250000 68 16 2700 6 0 280 0 0 

- ~-

I Dry Products 278000 75 28 2700 5 0 272 0 0 
- -

I 
Cruise Vessels 3 9 24000 2 0 97 0 0 

Other Vessels 3000 2 75 5 0 224 0 0 

-
Total 528000 146 18 1 872 0 1 I 
Do Nothing Alternative 

Road Transport from Cork 
17297 

Road Transport from Foynes 
11373 
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-

- . 
Hrs in Engine 

Tonnage Vessels Port kW NOx S02 C02 HC PM 

Liquid Products 1370000 139 16 4800 21 1 1019 0 1 

Dry Products 792000 94 28 4200 11 0 533 0 0 
-

Cruise Vessels 38 9 24000 25 1 1226 0 1 

Other Vessels 4200 2 170 14 0 709 0 1 
- -

-

Total 2162000 272 70 2 3488 0 3 
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Hrs in Engine 
Tonnage Vessels Port kW 

~ 

NOx 502 C02 HC PM 

-
Liquid Products 1200000 122 16 4800 18 1 893 0 1 

---
I - --

Dry Products 732000 87 28 4200 10 0 493 0 0 

-
Cruise Vessels 34 9 24000 22 1 1097 0 1 

-

- -Other Vessels 3600 2 170 12 0 608 0 1 I - --

Total 1932000 243 62 2 3091 0 3 I - - -
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Hrs in Engine 
Tonnage Vessels Port kW NOx S02 C02 HC PM 

Liquid Products 650000 66 16 4800 10 0 484 0 0 

-
Dry Products 310000 37 28 4200 4 0 209 0 0 

- -

Cruise Vessels 20 9 24000 13 0 645 0 1 

-
Other Vessels 3000 2 170 10 0 507 0 0 

-- -

Total 960000 123 37 1 1844 0 2 
-

~ TOBIN 16 
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-
Hrs in Engine 

Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 250000 68 16 2700 6 0 280 0 0 

- -
Dry Products 278000 75 28 2700 5 0 272 0 0 

-

Cruise Vessels 3 9 24000 2 0 97 0 0 I 
Other Vessels 3000 2 75 5 0 224 0 0 

----- -
-----

Total 528000 146 18 1 872 0 1 

Do Nothing Alternative 

Road Transport from Cork 
17297 

Road Transport from Foynes 
11373 

e TDBIN 11 
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-

-

Hrs in Engine 
Tonnage Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 1370000 139 16 4800 21 1 1019 0 1 

Dry Products 792000 94 28 4200 11 0 533 0 0 
-

Cruise Vessels 40 9 24000 26 1 1291 0 1 

Other Vessels 4200 2 170 14 0 709 0 1 
- -

- -· - -
Total 2162000 274 72 2 3552 0 3 

~ TOBIN 18 
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- - --
Hrs in Engine 

TonnaQe Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 1200000 122 16 4800 18 1 893 0 1 

-
Dry Products 732000 87 28 4200 10 0 493 0 0 

- -
I 

Cruise Vessels 36 9 24000 23 1 1162 0 1 

-
Other Vessels 3600 2 170 12 0 608 0 1 

--

Total 1932000 245 64 2 3155 0 3 I 

e TOBIN H • 
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-
Hrs in Engine 

Tonnaae Vessels Port kW NOx 502 C02 HC PM 

Liquid Products 650000 66 16 4800 10 0 484 0 0 

-
Dry Products 310000 37 28 4200 4 0 209 0 0 

Cruise Vessels 20 9 24000 13 0 645 0 1 

-
Other Vessels 3000 2 170 10 0 507 0 0 

-
Total 960000 123 37 1 1844 0 2 

,.., TOBIN 20 
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Hrs in Engine 
Tonnage Vessels Port kW NOx S02 C02 HC PM 

- ~ 

Liquid Products 250000 68 16 2700 6 0 280 0 0 

---
Dry Products 278000 75 28 2700 5 0 272 0 0 

- -

Cruise Vessels 3 9 24000 2 0 97 0 0 
- -

Other Vessels 3000 2 75 5 0 224 0 0 
-

~ - --
Total 528,000 146 18 1 872 0 1 

--

-
Do Nothing Alternative 

Road Transport from Cork 17297 

Road Transi:>ort from Foynes 11373 

~ TOBIN 21 
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1 Introduction 
This report is an addendum to the Galway Harbour Extension EIS produced by Tobin Consulting 

Engineers on behalf of Galway Harbour Company. The archaeological section of the EIS was 

undertaken by Laurence Dunne Archaeology (Dunne & O'Donoghue, 2011} and included the 

results of a desktop study, and geophysical and dive surveys. This document details the recent 

discovery of potential shipwreck material within the proposed development. 

2 Discovery of Potential Wreck Site 
Following the completion and submission of the EIS potential wreck material was discovered 

by divers in Galway Harbour. It was located close to mooring buoy Dl at 53° 15'.38N, 09° 

02'.42W (Figure 1). The material was incidentally uncovered when an air dredge was used to 

excavate sediment in order to release the keel of a modern yacht from the seabed. The divers 

noted that their excavation revealed the remains of a possible wooden vessel at a depth of lm 

below the existing seabed. They encountered timber possibly belonging to a vessels' frame, 

several sods of turf, and bone. A sample of the timber and bone was recovered from the site. 

3 Analysis of Material 
The two recovered objects were inspected by the author. The timber is provisionally identified 

as Quercus Sp. It comprises a heavily eroded and terredo infested amorphous fragment of 

timber measuring 480mm by 120mm by 90mm. None of the original surfaces survive. A 

disintegrated fixing is represented by beads of oxidisation on the narrow face. 

The bone sample is identified by Osteo-archaeologist Margaret McCarthy as an adult cow's left 

scapula. 

4 Discussion 
Section 13.2.4.1. of the EIS contains a comprehensive description of the shipwrecks of Galway 

Harbour. The Shipwreck Inventory compiled by the National Monuments Service lists six 

wreckings which occurred in proximity to the proposed development site; 

• Friendship a Dublin ship was en route from Norway to Galway, when she went ashore 

in 1750 in the Galway River. 

• Royal Charlotte was en route from Quebec to London in 1762 when she sprung a leak 

at sea, and while going into Galway River ran ashore and filled with water. 

2 



• St. Patrick, a barque was carrying a valuable cargo was blown out the dock and driven 

onto the shore in 1839. 

• Curbat, a Dublin smack of 32 ton was fishing in Galway Bay in 1882 when she became 

stranded at Renmore Point. 

• Ocean Queen, wooden fishing hooker weighing 12 tons was moored in the new dock, 

in ballast, when she was involved in a collision with the steam tug Conqueror, of 

Glasgow, and became a total loss. 1887. 

• The Blackstone, an unspecified wooden sailing vessel, was stranded at the entrance 

to Lough Atalia in 1830. 

There are at least eighty two shipwrecks recorded in the Shipwreck Inventory of Wrecks for Galway 

Bay (listed in Appendix 13.2.4 of the EIS). These wrecks date to between 1750 and 1938 of which 

the vast majority are from the 19th century. Most were lost during stormy weather conditions, 

with the vessel being driven ashore. There are of course a much greater number of wrecking 

events in Galway Bay which were never documented. 

Presently, the amorphous nature of the recent finds recovered by the divers represents 

potential or anecdotal evidence that warrants an underwater archaeological investigation. In 

the absence of archaeological testing it is not possible to determine what type of vessel the 

wood sample represents. 

5 Mitigation Measures 
Following consultation with Ms. Connie Kelleher of the Underwater Archaeological Unit of the 

National Monuments Service, it is recommended that underwater targeted test trenches be 

excavated in the area that the timbers were noted by the divers. All of the archaeological 

mitigation measures associated with the underwater component of the Galway Harbour 

Extension are listed below. 

5.1 Underwater Archaeological Testing of Wreck Material 

The location of the recovered material identified by the divers shall be subjected to a targeted 

test excavation licensed by the National Monuments Service in order to establish the precise 

nature, and context of the material. Should coherent remains of a historic vessel be uncovered 

during the archaeological testing further mitigation measures may be necessary including full 

excavation of the wreck. 
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5.2 Archaeological Monitoring 

All dredging works in the proposed development site shall be archaeologically monitored 

under licence by experienced maritime archaeologists with a proven track record in 

equivalent, similar type work. A detailed monitoring strategy will be agreed between the 

appointed archaeologist, the underwater archaeological unit of the National Monuments 

Service and the National Museum of Ireland. This will include agreement on an appropriate 

finds retrieval strategy, the number of personnel, communication policy and reporting of 

potential finds. An archaeological dive team shall remain on stand-by for the duration of the 

dredging operations. 

5.3 Archaeological Testing of Lagoons 

The seabed deepening will be undertaken by a trailer suction hopper dredger and a back-hoe 

dredger that will redeposit the dredged sediment in constructed lagoons within the proposed 

development site where it will be left to dry. These dried lagoons shall be archaeologically 

tested to recover any potential archaeological artefacts in the sediment. The archaeological 

testing shall involve a program of artefact sieving and licensed metal detection thus 

maximising artefact recovery. A detailed testing methodology will be agreed between the 

appointed archaeologist, the underwater archaeological unit of the National Monuments 

Service and the National Museum of Ireland. 

5.4 Discovery of Archaeological Material 

In the event of archaeological material, wreckage, timbers or other artefacts being recorded in 

the course of the monitoring, the dredging will cease in the immediate area to allow the 

archaeologist to recover and record any such material. The recovered items shall be placed in 

temporary wet storage tanks provided on the dredger. 

In the event that the dredging operations impacts on a possible archaeological site, then the 

dredger will be moved to a different area while the standby archaeological dive team is 

mobilised to undertake an initial assessment of the material. This initial assessment will 

determine the nature, extent and significance of the archaeological remains. Based on the 

results of the initial assessment, further archaeological mitigation measures will be agreed 

upon with the National Monuments Service and the National Museum of Ireland. These 
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mitigation measures may involve further investigative, targeted excavations and / or 

potentially full excavation. 

Suitable artefact storage facilities shall be in place prior to the commencement of dredging 

operations. This will include the placement of small tanks on board the dredging vessel and a 

larger storage facility nearby on land for the storage and processing of artefacts retrieved 

during the dredging operations. Provision will be place for the full recording, analysis and long 

term conservation of artefacts recovered during the project. 
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6 Figures 
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Figure 1: Site location plan showing location of recovered timber and bone fragments 
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7 Plates 

Plate 1: View of recovered fragment of timber. 

Plate 2: View of recovered animal bone 
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Galway Harbour Extension - NIS -Addendum/ Errata Document II 

0 INTRODUCTION 

A planning application, including an Environmental Impact Statement (EIS) and Natura 
Impact Statement (NIS), for a proposed Extension to Galway Harbour, were submitted to An 
Bord Pleanala for consideration on the 10th January 2014. 

Subsequently, a Response to a Request for Further Information was submitted in 16th 
October 2014. The Response included documents outlining Errata and Addenda to the 
Natura Impact Statement and Environmental Impact Statement (these documents were 
dated October 2014). 

Following review of submissions on the Response to Further Information, some additional 
information has been prepared in further Addendum/Errata documents to the NIS and EIS. 
This document presents the additional Addenda/Errata to the NIS, namely NIS 
Addendum/Errata Document 11, January 2015. Where addenda or errata are presented, they 
are cross-referenced to their location in the October 2014 document, giving the previous 
page number and paragraph or table number. 

Generally, the information presented in this NIS Addendum / Errata Document II, is new 
information which should be considered as ADDITIONAL to that included in the NIS and NIS 
Addendum/Errata Documents, January and October 2014, respectively. 

0.1 APPENDICES TO NIS ADDENDUM/ ERRATA DOCUMENT II 

This document includes two Appendices, including Appendix 1 which is additional 
information with regard to the zone of potential impact associated with suspended solid 
during the capital dredging activity and Appendix 2 which is information regarding potential 
impacts on marine mammals and birds as a result of noise and vibration, which would have 
originally been included within Chapter 10 of the original EIS document and its relevant 
appendices. These addenda and chapters from the original EIS have been provided in the 
interests of clarity. 
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1 SCREENING FOR APPROPRIATE ASSESSMENT 

Paragraph 3.1.4.6 on Page 6 of the NIS Addendum/Errata document, dated October 2014, has 
been replaced with the following information: 

1.1.1.1 Legacy Issues 

In addition to the in combination effects of current plans or projects, it is also prudent to assess 
the in-combination effects of previous developments on and within the vicinity of the proposed 
development site. The historic development of the site and surrounding area is considered to 
have had an effect on the Galway Bay Complex cSAC resulting in the loss of 8.58 ha of fucoid 
dominated intertidal reef complex, 0.28 ha of stony bank 7.39 ha of salt marsh and with regard to 
the Inner Galway Bay SPA the loss of 16.27 ha of wetland. There are areas of the site which 
were developed prior to designation and detailed baseline information is not available as to the 
condition or quality of the habitat which was lost. However, the impact of the loss of habitats 
due to the construction impact of the Galway Bay Enterprise Park on both the cSAC 
qualifying interests and the species of conservation interest is considered to be low. This is 
due to the small area in question in relation to the overall percentage of the area of the 
habitat in the cSAC or the total population of the bird species in the SPA. However, adopting 
the precautionary principal and on the basis that it cannot be said beyond reasonable 
scientific doubt that the impacts would not be significant, for the purpose of this assessment, 
such habitat loss and impact on species is being treated as significant. 
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2 ECOLOGICAL DESCRIPTION OF THE RECEIVING 
ENVIRONMENT 

2. 1. 1 Physical, Chemical and Oceanographic Characteristics of the Area 

From EIS Chapter 7 Section 7 .4.1.3 - Zone of Potential Influence 

Section 3.2.1 on Page 7 of the NIS Addendum/Errata document, dated October 2014, has been 
replaced with the following information: 

A zone of potential influence on the aquatic environment was established to assist in the 
ecological impact assessment process. In order to predict the extent of marine habitat that will 
be affected by the proposed development in terms of variations in velocity, shear bed stress, 
turbidity and salinity, the modelled output for these parameters was examined (Chapter 8 of the 
EIS presents details of the modelling of velocity, shear bed stress, suspended sediment plume 
and salinity). These figures show that variations in velocity are restricted to within the upper area 
west of the new development and as a consequence this same area is that affected by shear bed 
stress. Examination of output data showing variations in salinity indicate that there is little change 
in the area affected by the construction of the new development due to its present variability. 
What these predictions do show is that salinities in the area to east of the new development will 
increase. The largest area affected by the development is that caused by sediments brought into 
suspension during construction and for this reason, this parameter was used to map the zone of 
potential influence. Figure NIS (A2) 1.1 is a conservative representation of this area i.e. the figure 
includes more area affected than the modelled predictions. It should be noted that as part of 
mitigation measures, dredging of sediments close to the mouth of Lough Atalia will be restricted 
to periods of ebb tides. This is to ensure that levels of suspended sediments entering the laugh 
will be minimised. 

In addition to the calculations presented in the EIS Section 8.4.2.8 which assessed a dredging 
rate of 3500m3 per day, additional sediment transport simulations which have been carried out 
for the peak suction dredging rate of 17,000m3 per day, which is presented in the EIS 
Addendum/Errata Document and also within Appendix 1 of this document. These simulations 
also include the proposed mitigation measure of restricting dredging in the proposed New Dock 
navigational channel to the ebbing tide. 

Computer simulations of the suspended sediment plumes arising from losses from trailing 
suction hopper dredging at a number of locations (7) within the works areas were examined to 
establish the likely concentrations of sediments in the water column. The location of the highest 
predicted concentrations of suspended sediments represent the position of the observation point. 
These are presented within Appendix 1 of this document. 

It must be noted that these simulations are very conservative as they represent the results of 
a four day 24 hour continuous dredging effort, 
a mean Spring tides and Summer low Corrib flow, 
a maximum daily dredge capacity of 17,000m3

, 

an allowance for a loss of sediment at the surface due to over spill and 
an assumption that all the sediment is a fine sand or finer. 

In relation to the last assumption, sediments in the area to be dredged range have particle sizes 
greater than fine sands which range from 7 - 36%. These sediments will fall out very close to the 
dredge and will not be dispersed away for the dredge site. Regarding over spill , this is unlikely to 
occur as the dredged sediment will be pumped directly from the vessel to the lagoons for infilling. 
Considering next the River Corrib flow, it is possible that low flow conditions will not occur during 
the dredging periods that take place in late Autumn. 
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The modelled output shows a fairly similar plume shape with a greater east/west dimension than 
a north/south extent. The westward extent of the plume is greatest at low water and it is under 
high tide conditions that the plume extends furthest east. The largest extent of the plume has 
predicted values of less than ea 5 mg/I while greatest values (+10 mg/I) are restricted to areas 
close to the dredger. 

Given the conservative modelling approach taken in developing these simulations, it is 
considered extremely unlikely that these suspended sediment loads will occur in reality. 

Figure NIS (A2) 1.1 Amended Zone of Potential Influence 
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Additional information with regard to te"estrial coastal habitats, which was originally presented in 
Section 3.2.2 on Pages 8- 10 of the NIS Addendum/E"ata document, dated October 2014, has 
been presented below: 

2.1.2 Terrestrial (non-marine)Habitats 

Dr. Michelene Sheehy-Skeffington, an acknowledged expert on salt marshes and stony bank 
habitats in Ireland and who is familiar with the shingle bank at Renmore since the 1980's, 
was commissioned to undertake a site visit and to prepare a report in the light of the 
comments raised within An Bord Pleanala's Request for Further Information and comments 
from DAHG, in March 2014 and December 2015. In order to respond to the relevant points, 
the site was visited on 22nd July, 2014, with the findings outlined below. 

A visit was made to the seaward edge of L. Atalia to establish the changes in habitat brought 
about by the winter storms. The upper strandline, shingle area and habitat immediately north 
of this ridge were walked. 

The shingle bank, formerly ea 1 m in height, was observed to have been completely altered. 
Most of the shingle has been moved inland, forming a spit immediately to the south of 
Renmore Lough (site number 1 in Fig. NIS (A2) 1.2 and area outlined in blue in Fig. NIS (A2) 
1.3. More shingle had spread along the inner edge of the grassy bank that used to form the 
inner (northern) edge of the shingle. It is likely that there were two sources of shingle : 1) that 
present on the shore line and 2) material thrown up from the sea floor to the south of 
Renmore Lough. The shingle has been moved to such an extent that the seaward edge now 
forms part of the strandline and vegetation comprises species tolerant of tidal submergence 
such as spear-leaved orache, sea rocket, sea mayweed and sea radish. On the higher 
ground, the vegetation and its soil was broken up, but still formed a band of grassy 
vegetation with creeping bent grass, perennial ryegrass, red fescue and false oatgrass 
forming the grass layer and a mixture of ruderal (weed) species such as colt's foot, nettle, 
ragwort, perennial sow-thistle and smooth sow-thistle, along with calcareous coastal 
grassland species such as ribwort plantain, field medick, bird's foot trefoil and kidney vetch. 

The shingle, between sections of grassland, supports sea radish, spear-leaved orache and 
curled dock. 

Notable on the strandline and shingle was the rare blue lettuce, once abundant on the 
shingle, but which had disappeared in recent years. This is the only known site for this alien 
species in Ireland. The disturbance of the storms has exposed the seed-bank and this and 
the rare native Brassica nigra (black mustard), have appeared, the latter occurring 
sporadically on the inner edge of the shingle. This is the first time black mustard has been 
recorded here, or in all of east county Galway (NIS (A2) Fig. 1.5), though it has been 
recorded on lnishbofin and on lnishmore, Aran Islands in the past. Another rare transient 
coastal species that used to be common on this shingle bar is henbane. It had disappeared 
since the 1980s, and was rediscovered in August of 2014. This illustrates the conservation 
interest of such naturally disturbed habitats as shingle. Such intermittent disturbance is 
essential to maintain this habitat. The proposed development is likely to significantly reduce 
this disturbance and therefore will reduce the extent and occurrence of the habitat and its 
constituent species. 

Though the former shingle ridge has largely now been flattened and the shingle is close to 
the strand-line, observations indicate that the current High Water Spring Tide does not 
encroach on this shingle. In other words, it is not low enough to be susceptible to regular 
inundation by the sea from the south. Thus the effect of the proposed development, by 
decreasing exposure to storms, will stabilise the shingle, resulting in it being colonised by 
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species from the adjacent grassland. The proposed development will not affect the 
frequency and extent of tidal inundation and the source of saline water will continue to be 
from the north, via L. Atalia. Only storm surges (extreme high tides) will wash over the 
shingle, but these, if regular enough, i.e. ea at least every 10 years, will prevent the spread 
and establishment of scrub with bramble sycamore and ash -all noted sporadically on this 
ridge. The complex of shingle and strandline vegetation comprises a mosaic of grassland 
and EU Habitats Directive Annex I habitats 1210 Annual vegetation of drift lines and 1220 
Perennial vegetation of stony banks. This area is depicted in NIS (A2) Fig. 1.3, which also 
indicates the relevant extent of the cSAC in the area. The total area of this complex inside 
the blue boundary is 0.31 ha, of which 0.18ha lies within the cSAC. 

The southwest edge of the shingle merges into an eroded salt marsh. It is not clear to what 
extent it was intact before the storms, but it probably has been fragmentary for some time. 
Upper marsh species are present such as red fescue, sea milkwort, sea arrow-grass, salt 
marsh rush, scurvy grass and sea aster. The shelter provided by the proposed development 
may stabilise this salt marsh and result in it becoming less fragmented, though not 
significantly greater in extent. 

Most of the vegetation at Renmore Lough landward of the shingle bar comprises marsh and 
wet grassland. A small, probably brackish, pond has abundant reedmace (Area 2 on map 
NIS (A2) Fig. 1.2) and areas possibly intermittently flooded support extensive creeping bent 
grass with a fringe of sea rush. The edge of the inlet south of the railway line is bordered by 
some sea rush and salt marsh rush as well as sea club-rush and all three species indicate 
that this is largely a lagoonal type salt marsh. All of this area is mapped as brackish 
saltmarsh in NIS (A2) Fig. 1.2. The drier -more elevated- parts of this area support bracken 
and some hawthorn bushes (disturbed grassland/hedgerow on NIS (A2) Fig. 1.2). Some 
reed also occurs nearer the railway line. 

In summary, there is now a low area of cobbles on the sand below High Water Spring Tide 
(HWST) with strand-line species here as well as on the higher bank behind this. that tt,e 
higher bank comprises mixed shingle and grassland on soil. This bank would only be 
overtopped by a storm surge. The proposed construction will attenuate the wave force ard 
therefore it is less likely that the shingle bank will be structurally altered to any extent in the 
future, let alone to the extent it was in January 2014. The proposed construction will not 
affect the flooding of Renmore Lough, via the inlet from Lough Atalia to the north, and 
therefore the salinity of the lagoonal salt marsh and grassland will not alter significantly. The 
vegetation, already a mosaic of species tolerant of brackish or saline water (lagoonal marsh) 
is thus unlikely to alter to any great extent. 

The area to the east of Renmore Lough, which comprises a narrow shingle bank above a 
rocky shore as far as Ballyloughan Beach will be afforded the same level of protection from 
ihe proposed development, i.e. reducing its exposure to and disturbance from storms. 
However, this shingle shore is narrower and does not support a wide assemblage of shingle 
species, aside from the ubiquitous sea radish and therefore its habitat quality will not be 
significantly altered. There is no significant area of shingle along Ballyloughan Beach itself. 
Further to the east, the promontory opposite Hare Island has been protected from storm 
action by rock revetment and is of little to no conservation value. 

To conclude, it is considered that the significant effect of the proposed Galway Harbour 
extension development will be to stabilise the shingle habitat and thus to permanently alter its 
nature and plant species composition. The other important factor of salinity, on the other hand, is 
not likely to alter to any extent as a result of the proposed development and therefore the plant 
communities that are affected by this are not likely to significantly change. 
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Figure NIS (A2) 1.2 (Previously Figure NIS (A) 3.2 from NIS Addendum/Errata Document I, 
October 2014 Terrestrial (non-marine) habitats present in the vicinity of the proposed harbour 

extension N.B. Brackish saltmarsh is not defined by Fossitt (2000). 
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Figure NIS (A2) 1.3 Extended area of shingle outlined in blue and boundary of cSAC in striped 
red. 

• 
• 

-... 
•• . ,• -· 

• -
• 

• . .,. , 
Figure NIS (A2) 1.4 BSBI map of 10 x 10km squares where Brass/ea nlgra (black mustard) was 
recorded in Atlas 2000 (Preston et al 2001). Lighter squares represent pre-1970 records. Note 
its complete absence from mainland County Galway and from inner Galway Bay specifically. 

The coastal process models of Galway Bay used in the assessments were developed and 
applied to extreme return period hydrodynamic and wave climate conditions of a severity 
worse than observed in December 2013 and January 2014 and the results and impact 
findings presented remain valid over the full range of hydrodynamic and meteorological 
conditions. 

10 



Galway Harbour Extension - NIS -Addendum I Errata Document II 

With regard to Description of Operations, Table 2. 1 (Page 32) of the Original NIS Document 
(January 2014) has been amended with the following Table i.e. the following table supersedes 
Table 2. 1 from the NIS document. 

Refined Oil 123 384,132 100 5-25 
-0 1,200,000 ·:5 Bitumen 10 31,071 22 6-30 CT 
:.J 

I Coal 0 0 2 3-12 
~ - I Steel 4 12,603 10 5-8 

~ Scrap Steel 10 25,153 15 5-8 732,000 "S 
co 
~ Project Cargoes 0 0 35 6-10 
Cl 

Limestone 12 47,802 25 6-10 

Commercial 159 500,741 209 NIA 1,932,000 
Vessels 
Sub-Totals ----
Passenger Liners 6 (moored 0 30 30-150 NIA 

in Bay) 

Passenger Ferry 0 0 2 daily 0.482 NIA 
{seasonal) 

Fishing Inshore 30 1-3 30 daily 1-3 NIA 
(seasonal-
allow 100 
~y~ 

Fishing Offshore 0 0 10 daily 10-25 NIA 
(seasonal-

. allow 60 d~y~) 
Leisure Craft 70 NIA 300 NIA NIA 

(seasonal) (seasonal) 

Total Tonnage 2012 500,741 

Total Tonnage 2035 1,932,000 

Amended Table 2.1 from Original NIS (January 2015)- Existing and proposed tonnages (Medium Growth 
Scenario) 
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3 APPROPRIATE ASSESSMENT (NATURA IMPACT STATEMENT) 

Section 4.1.1.1 on Page 55 of the NIS Addendum/Effata document, dated October 2014, has 
been replaced with the following information: 

3. 1. 1 Potential Impacts on Natura 2000 Sites 

In addition to the information included regarding impact assessment on Marine Mammals within 
Section 4.3.2 (Pages 57 - 59) of the NIS Addendum/Effata document, dated October 2014, it 
should be noted that information within Chapter 10 of the original EIS document was also 
considered as part of the assessment process. Relevant extracts from Chapter 10 of the original 
EIS have therefore been incorporated into Appendix 1 of this document in the interests of clarity 
and completeness. This information was used as part of the assessment process of potential 
impacts on marine mammals, for which various references are included within the N/S 
Addendum!Effata document, dated October 2014. 

3.1.1.1.1 Annex I Habitats - Perennial vegetation of Stony Banks 

Section 4.3.2.2.2 on Page 65 of the NIS Addendum/Effata document, dated October 2014, has 
been replaced with the information previously described in Section 1.2.2 above (Teffestrial non 
marine Habitats) which discusses the impacts on stony banks and associated teffestrial habitats. 

3.1.1.2 Blasket Islands cSAC (002172) 

In addition to the information presented in Section 4.3.2.12 (Page 68 - 69) of the NIS 
Addendum/Effata document, dated October 2014, the following information with regard to 
Harbour Porpoise at the Blasket Islands cSAC has been provided. 

The Harbour porpoise, Phocoena phocoena, is a QI of this cSAC. The conservation objectives 
attributes for Harbour porpoise within the Blasket Islands cSAC are: 

Access to suitable habitat (measures of number of artificial barriers 
Disturbance (measure of level of impact) 

The proposed development will not create any artificial barriers for Harbour Porpoise that will 
restrict their use of the Blasket Islands cSAC (the site of the proposed development lies 
approximately 160 kilometres north-east of the Blasket Islands). Although land will be reclaimed 
within the Galway Bay Complex cSAC and a deepwater pier will be built, there will be no 
permanent artificial barriers for the potential use by Harbour Porpoise of the remaining areas of 
Galway Bay. 

It is certain that (given the distance between the development and the Blasket Islands cSAC and 
the fact that areas of land lie across the direct sea route from the development site to the cSAC) 
disturbance within Galway bay will not affect Harbour Porpoises when they are within the Blasket 
Islands cSAC. Although satellite telemetry studies have revealed relatively large movements of 
tagged animals (at the scale of 100s of kilometres), including one from Danish waters into UK 
waters east of the Shetland Isles (a distance of some 1000 km in several weeks) it is to be 
expected that the Blasket Islands population spends the majority of its time in that area. The 
likelihood of single animals (from any population) being harmed by construction activities within 
Galway Harbour is considered to be low. Given that current information suggests that Harbour 
Porpoise occur either singly or in small groups of up to eight individuals, it is highly unlikely that a 
significant proportion of the Blasket Islands populations would be present in the small area of 
Galway Bay that will be intermittently affected by construction activities. Thus (due to the small 
area that will be affected and the distance between the site of the proposed development and the 
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Blasket Islands cSAC), the possibility of a negative impact on an individual of the Blasket Islands 
population is the product of two small probabilities and the likelihood of a significant impact at the 
population level will be even smaller. In addition the implementation of proposed mitigation 
measures which include the use of Marine Mammal Observers will ensure no significant impacts 
will arise. 

3.1.1.2.1.1.1 Aquaculture 

Information within Section 4.3.2.14.2.4.3. on Page 77 of the NIS Addendum/Errata document, 
dated October 2014, has been replaced with the following information with regard to in­
combination effects with aquaculture: 

The Inner Galway Bay SPA: Appropriate Assessment of Aquaculture and Shellfisheries & Fisheries 
Risk Assessment identified that there was a potential risk of impact to Sandwich Terns and Common 
Terns, due to mussel bottom culture in Rinville Bay, which is within the likely core foraging range of 
their colonies, and occurs partly within shallow water zones where benthic fish prey would be 
accessible to terns. As the GHE development is not considered likely to have measurable impacts on 
foraging resources for the Sandwich Tern colony, there is no potential for cumulative impacts in­
combination with impacts from mussel bottom culture for this species. In the case of the Common 
Tern, the GHE development could possibly have a measurable, but not significant, impact, so, the 
assessment in the aquaculture AA, raises the possibility for significant cumulative impacts in­
combination with impacts from mussel bottom culture for this species. 

The aquaculture AA reviewed the biotope characteristics of the mussel bottom culture plots in Rinville 
Bay in relation to fish survey data from Kinvarra Bay and concluded that the plots could contain 
suitable benthic prey resources for terns. However, this conclusion was not informed by local 
knowledge of the area. More specific information on Rinville Bay indicates that, in fact, the area is not 
likely to provide important benthic prey resources for feeding terns: 

Rinville Bay is of minor value as a feeding resource for terns as the sea bed is anoxic and benthic 
production is therefore low. This is due to the fact that water exchange with Galway Bay is restricted 
due to the narrow and shallow opening to the open sea. It behaves more like a mill pond than an open 
mouthed bay - the tide rises and falls quite passively giving rise to low current speeds. It also acts as 
a sink for suspended sediments - these fall out to the sea bed at slack high water and are not 
exported on the following ebb tide as bottom velocities are not high enough to re-mobilise them. 
However, there is no reason why juvenile fish (including sand eels) cannot enter the bay giving rise to 
at least some source of prey items for fish-eating birds. 

3.2 MITIGATION MEASURES 

3.2. 1 Summary of Mitigation Measures 

Mitigation measures additional to those set out in the NIS Addendum/Errata document dated 
October 2014 (pages 100- 102) are outlined below. 

Incorporation of Wildlife Pass into layout/footprint design - The layout and footprint of the 
proposed development has evolved over the course of the design process with a view to 
minimising impacts on Natura 2000 sites, including the Galway Bay Complex cSAC and Inner 
Galway Bay SPA and their conservation objectives. 

A wildlife pass, presented in Figure NIS (A2) 2.1 has been incorporated into the design of the 
scheme, to allow for passage of wildlife including otter, eel and possibly salmon and seal, 
thereby reducing requirements to swim around the total extension footprint. 

The wildlife pass will be formed at the junction of the 400m quay with the 260m quay as shown 
on Drawing 2139-1212A (Figure NIS (A2) 2.1 below). 
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The width of the pass between sheet piles varies 2.0m to 2.7m as per sheet pile corrugation and 
1.2m between the circular piles. 

The variation in texture and width will provide the baffle effect required to prevent wave 
transmission from the seaward side to the port side. 

The bed level of the pass will be at -2.2m C.D. (-5.1 O.D.) i.e. 500mm above present seabed 
level to prevent seabed material migrating through into the lower dredged berth bed levels. 

The soffit of the pass will be at 2.95m O.D. giving a height of 8.05m. 

A free board of 0.75m will be available above M.H.W.S to the soffit of the quay. 

A single vertical bar baffle between sheet piles inside of either end will prevent human / kayak 
use of the pass as a short cut in the interest of safety, while allowing approx.1.0m for wildlife 
species. 

14 



Galway Harbour Extension - NIS - Addendum / Errata Document II 

I 
i 

!!t-U!!'_ 

f'l:ipa•JO.,., ·-Llr r- t•\ •~00 L] 
~~:~-~- 1--~-~-~-

,,~~f.12.1~1;.l}) 

;!~~~_,i,-, .u.~~1-'4~,m; 

flU•t. f.r.1,~..Jb..-at'1 
«:r<t1 .. 1l p n. ,:., 1tr,,Hw.r 
,,._,,...,. .. ,~rto,r.-.J 
O•IUI ••lcinu...,.,cc.,.p1,.:,1"tl11>1r\,1 

.,-1~ n111 
•-!Jri ro, 

i 
i 
I 
I 

C,,,,. >e,1M~• lolel~ 
ly11uo1, 1::ll:6-m-.Lll1 

I~----- ----,-'---' 
I 
i S "1Jt1111 ■• I C• .. 1ntll4ox"~h r,, i rt•1:~l1"""4 01~..., p,c, L:,1D...l~ct,:,, 
, · - ~-~ :k l• •· le,, .... C"ll,t11•0:ll2-UJ r .. 

!·--...._ , 
!-"------­
i - ,~,. r ,. ,enrN 

M :'IY-., IIII Jt•t • •h··•\1 
r,J ll'•Jl,u 

Figure NIS (A2) 2.1 Wildlife Pass Design Layout 

I 
i 

.. :,., ... ,:=,,,..i,t,t1,,u. 
•t, t•.a-.J•1111 - l ;i tou:a-1 .. U , 

/ ..... ,OJ S.,...,,G- .. 1:11 

---~---

15 



' T 

- I 

i 
-2 I 

I 
I 
I 
I 
I ,) 

J v' 

Key Plan 
Scale 1/5000 (A1), 1/10000 (A3) 

MHWS 2.2~0 (5,1 m CD) 

MLWS 
-2.Jm OD (0.6m CD) 

Emling -5.f m OD 
Bed Level (-2.7m CD) 

Emling Sandy SIi 

E,d,,-,g Sandy Gnvely 
Sll""1hC-n 

I 
i w 

BeCWock fractured ta ■=ept -------~---H 
conmlwal pin - top 1.0m of larger 
fractured element& removed 
G<oullnjodlon upon compelon olpllng 

Section A-A 
Scale 1/200 (A1), 1/400 (A3) 

4 

I 
I 

D) 

9l! 

Proposed 500mn 

05m height of 

eru.t,odP 
lyplc:aly 1 

-r------ 1.2 m diameter 
Tubular Sheet Piles 

Baffle Barto 
Curtail Human 
Access 

Plan Detail 
Scale 1/50 (A1), 1/100 (A3) 

~ 

FIGURED DIMENSIONS ONLY TO BE TAKEN 
FROM THIS DRAWING. 

2. ALL DRAWINGS TO BE CHECKED BY THE 
CONTRACTOR ON SITE 

J. ENGINEER/EMPLOYERS REPRESENTATIVE. AS 
APPROPRIATE. TO BE INFORMED BY THE 
CONTRACTOR OF ANY DISCREPANCIES 
BEFORE ANY WORK COMMENCES 
THE CONTRACTOR SHAU. UNDERTAKE A 
THOROUGH CHECK FOR THE ACTUAL 
LOCATION OF ALL SERVICESIUTILmes, 
ABOVE AND BELOW GROUND, BEFORE ANY 
WORK COMMENCES 

5, ALL LEVELS SHOWN RELATE TO ORDNANCE 
SURVEY DATUM AT MAUN HEAD 
LEVELS SHOWN IN BRACKETS RELATE TO 
CHART DATUM ( -3.5 C.D,) 

JOM J 

r 
Client 

By Clokd. 

GALWAY HARBOUR COMPANY 

Project 

GALWAY HARBOUR EXTENSION 

\.. 

PROPOSED WILDLIFE 
PASS 

SHEET2 OF 2 

Scel<t@A1 : AS SHOWN 
Prepared by: Chedted: Data: 
JOM JPK JAN 2014 

ProJoct Director: J.P. KELLY 

TOBIN ConlUftlng En~eerw, 
Falrgreen House, Fairgreen Ro■d, 
Galway, Ireland. 
1'1: +353-(0)11-565211 
lu:+353-(0)11-595391 
o-maH: ga!woyO,oblnJe 
www.toblnJ1 

:vongNo: 2139-1212 

Rtvtllan· 

A 





Galway Harbour Extension - NIS - Addendum / Errata Document II 

Section 4.4 (from Page 102) of the NIS Addendum/Errata Document II should now also include 
the following additional information with regard to marine mammal monitoring. 

Marine Mammal Monitoring 

Since, studies carried out by the NPWS indicate that a minimum of 6-7 years of Harbour Seal 
count data are required to properly detect population trends, it is proposed that seals counts will 
be started on grant of permission and will continue through construction for a period of seven 
years after operation begins. The suggested method is haul-out site counting, carried out during 
a period from two hours before to two hours after low tide and following the conditions on 
weather and visibility that are used by NPWS staff for the seal haul-out monitoring that they 
currently conduct. It is proposed that the major sites at Cranmore Bay, Kinvara Bay, Tawin and 
Deer Island, along with the largest haul-out in the harbour area (Rabbit Island) will be counted 
and that this will be done on a quarterly basis in February, May, August (moulting period) and 
November. Comparison will be also be possible with the annual August counts made by the 
NPWS at Cranmore Bay and Kinvara Bay. 

3.3 ANALYSIS OF IN COMBINATION EFFECTS 

Information within Section 4.5.1 on Page 102 and the conclusion within 4.5. 7 on page 104 of the 
NIS Addendum/Errata document, dated October 2014, has been replaced with the following 
information with regard to in-combination effects with aquaculture: 

The Inner Galway Bay SPA: Appropriate Assessment of Aquaculture and Shellfisheries & Fisheries 
Risk Assessment identified that there was a potential risk of impact to Sandwich Terns and Common 
Terns, due to mussel bottom culture in Rinville Bay, which is within the likely core foraging range of 
their colonies, and occurs partly within shallow water zones where benthic fish prey would be 
accessible to terns. As the GHE development is not considered likely to have measurable impacts on 
foraging resources for the Sandwich Tern colony, there is no potential for cumulative impacts in­
combination with impacts from mussel bottom culture for this species. In the case of the Common 
Tern, the GHE development could possibly have a measurable, but not significant, impact, so, the 
assessment in the aquaculture AA, raises the possibility for significant cumulative impacts in­
combination with impacts from mussel bottom culture for this species. 

The aquaculture AA reviewed the biotope characteristics of the mussel bottom culture plots in Rinville 
Bay in relation to fish survey data from Kinvarra Bay and concluded that the plots could contain 
suitable benthic prey resources for terns. However, this conclusion was not informed by local 
knowledge of the area. More specific information on Rinville Bay indicates that, in fact, the area is not 
likely to provide important benthic prey resources for feeding terns: 

Rinville Bay is of minor value as a feeding resource for terns as the sea bed is anoxic and benthic 
production is therefore low. This is due to the fact that water exchange with Galway Bay is restricted 
due to the narrow and shallow opening to the open sea. It behaves more like a mill pond than an open 
mouthed bay - the tide rises and falls quite passively giving rise to low current speeds. It also acts as 
a sink for suspended sediments - these fall out to the sea bed at slack high water and are not 
exported on the following ebb tide as bottom velocities are not high enough to re-mobilise them. 
However, there is no reason why juvenile fish (including sand eels) cannot enter the bay giving rise to 
at least some source of prey items for fish-eating birds. 
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Galway Harbour Extension - NIS - Addendum / Errata 

3.4 ASSESSMENT OF RESIDUAL IMPAC 

Following more critical analysis and inclusion of additional design refinements to the scheme 
which include a wildlife pass, the assessment of the residual impacts arising following the 
implementation of proposed mitigation measures are considered below. These are presented in 
the context of the residual impacts on the qualifying interests, special conservation interests and 
conservation objectives of the Lough Corrib cSAC, Lough Corrib SPA, Galway Bay Complex 
cSAC and Inner Galway Bay SPA 

3.4.1 Attributes and Targets to provide for Favourable Conservation Condition of Relevant 
Annex I Habitats and Annex II Species 

An amended version of Table 4.14 (on Page 105) of the NJS Addendum!Effata document dated 
October 2014, is presented below. This takes into consideration comments made by NPWS with 
regard to intertidal and subtidal areas. 

Stony Banks 

Salt Marsh 
{incl 
Transition~}_ 
Intertidal 
{including 
wetland for 
birds -- ---·---
Otter 

A 

0.28 ha 

7.39 ha 

8.58 ha 

-··---------
8.58 ha 

.. 

B 

0.18ha * 

None 

5.93 ha 

----·-
5.22 ha 

Construction Stage 

. . 
0.46 ha 

7.39 ha 

14.51 ha 

13.80 ha 

Temporary 
Loss 

C 

None 

None 

0 ha** 

None 

•• . . 
D E 

None None 

None None 

1.69 ha 1.34 ha*** 

18.8 ha None 

5 Seal 8.58 ha 26.93 ha 35.51 ha 51.78 ha** None 51.78 ha*** 

6 Salmon 8.58 ha 26.93 ha 35.51 ha 51.78 ha** None- 51.78 ha*** 
---·---·- -- ----- --- -

7 Lamprey 8.58 ha 26.93 ha 35.51 ha 51.78 ha** None 51.78 ha*** 
------

F 

None 

None 

None 

None 

None 

None 
--

None 

8 All SCI 8.58 ha 26.93 ha 35.51 ha 51.78 ha** None 51.78 ha*** Possible 
specie~ _ 

9 Wetland for 
birds 

-----
16.27ha 

------ ----
26.93 ha 43.2 ha 

------- - ------- ---·--- -----
51.78 ha** None 51.78 ha*** Possible 

Amended Table 4.14 of NIS Addendum/Errata Document (October 2014) - Summary Table 
of Impacts on Annex I Habitats, cSACs, Qls & SCI Species 

Notes: 
* Even though there is no direct loss of area of this habitat, adopting the precautionary principal and 
on the basis that it cannot be said without reasonable scientific doubt that potential impacts would not 
be significant, for the purpose of this assessment, such habitat loss and impact on species is being 
treated as significant. 
** This denotes temporary loss of seabed during capital dredging of approach channels and turning 
circle 
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••• This denotes temporary loss of seabed during maintenance dredging of approach channels and 
turning circle (which is estimated to be every 10 years). 
****Cell references applied to identify source of areas of impact noted in Tables 3.15 to 3.29. 

On the basis of more critical analysis of Impacts and inclusion of additional design 
refinements to the scheme which Include a wildlife pass, the assessment of the residual 
Impacts arising fol/owing the implementation of proposed mitigation measures are 
considered below. This Information supersedes that previously presented within the NIS 
Addendum/Errata document dated October 2014. 

The following tables have been updated: 

Table NIS(A) 4.15 (Page 106-107)- Mudflats and Sandflats 

Table NIS(A) 4.19 (Page 111-113) - Stony Banks and Annual Dri'ftlines 

Table NIS(A) 4.20 (Page 115) - Atlantic Salt Meadows 

Table NIS(A) 4.21 (Page117- 119)- Mediterranean Salt Meadows 

Table NIS(A) 3.23 and 4.23 (Pages 121 -124)- Otter (should be Table 4.23) 

Table NIS(A) 3.24 and 4.24 (Pages 121 -124)- Harbour Sea/ (should be Table 4.24) 

Table NIS(A) 3.27 and 4.27 (Pages 140 - 141) SPA SC/s - Common Tern (should be Table 
4.27) 

Table N/S(A) 4.28 (Page 141) SPA SC/s- Wetlands 
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Annex 
Habitat 

Targets 

Mudflats and sandflats not covered by seawater at low tide [1140J- and 
reefs [1170J-

**NPWS describes the intertidal community at the proposed development site as 
"fucoid-dominated intertidal reef complex", these two habitats are considered 
together. 

Attribute: Distribution Permanent loss of 5.93 ha (see 68 of 
Target: The distribution of reefs is table 4.14) of this habitat. 
stable or increasing, subject to natural 
rocesses. 

Attribute: Habitat Area 
Target: The permanent habitat area is 
stable or increasing, subject to natural 
processes. The mud/sandflat habitat 
area was estimated using OSI data as 
744ha. The reef habitat area was 
estimated as 2, 773ha using survey 
data. 

Attribute: Community Distribution 
Target: Conserve the following 
community types in a natural 
condition: intertidal sandy mud 
community complex and intertidal 
sand community complex 

Permanent loss of 5.93 ha of this 
habitat. 

Permanent loss of 5.93 ha of this 
habitat. 

Attribute: Community Extent Permanent loss of 5.93 ha of this 
Target: Maintain the extent of the habitat. 
Mytilus-dominated reef community, 

_§~~ject to natural e_ro_c_e_ss_e_s_. ----1 

Attribute: Community Structure: Permanent loss of 5.93 ha of this 
Mytilus density habitat. 
Target: Conserve the high quality of 
the Mytilus-dominated community, 

_§~~ject to natural e!:2ces~~~: 
Attribute: Community Structure Permanent loss of 5.93 ha of this 
Target: Conserve the following habitat. 
community types in a natural 
condition: fucoid-dominated 
community complex, Laminaria-
dominated community complex, and 
shallow sponge-dominated community 

..., _____ . complex. 

Impacts 
during 
Construction 
Phase 

Permanent loss of intertidal plant and animal communities due to infilling in the 
construction site. Suspended sediment levels will temporarily increase around 
the construction site; this will have a minimal impact on the neighboring intertidal 
communities. There is the potential for contamination of the nearby intertidal 
area if spillages occur during the construction phase; however, strict adherence 
to the Environmental Management Plan will minimise the impact. 
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.------·-·,--------- ------------------------.. 
Impacts 
during 
Operational 
Phase 

In 
Combination 
Effects 

The changes to the physical oceanography of the area will result in a change in 
grain size distribution and therefore faunal communities present; however, model 
predictions show these changes will only occur in the dredge site and approach 
channel and these are too far from the intertidal areas to have an impact. The 
predicted increase in traffic levels will have no impact on the intertidal areas. The 
intertidal communities to the east of the proposed development will experience 
increases in salinity and as a result euryhaline species will dominate in these 
areas. There will be no discharges from the development into the marine 
environment and therefore there will be no impact from this activi!Y~ __ _____ _ 
Permanent loss of 14.51 ha (3A+3B of table 4.14) 

There are no specific mitigation measures available to reduce the loss of habitat. Proposed 
Mitigation -·+-c---------------------------,-------------t 
Level of The permanent loss of 5.93 ha (3B of table 4.14) of this Annex I habitat equates 
Residual to a residual negative impact on one of the targets and attributes of the 
Impact qualifying interest of the Galway Bay Complex cSAC. This is considered to be a 

negative impact on one of the conservation objectives of the Natura 2000 site. 
The level of residual impact is not considered to be significant as the habitats 
present are of poor quality. However, adopting the precautionary principal and 
on the basis that it cannot be said beyond reasonable doubt that the impacts 
would not be significant, for the purpose of this assessment, such habitat loss 
and impact on species is being treated as significant. 

Amended Table 4.15 of NIS Addendum/Errata Document (October 2014)-Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Mudflats and Sandflats 
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Annex I 
Habitat 

Impacts 
during 
Construction 
Phase 

Impacts 
durin 

• 

Perennial vegetation of Stony banks (1220) and Annual vegetation of drift 
lines (Natura 2000 Code 1210) 

Attribute: Habitat Area 
Target: Area stable or increasing, 
subject to natural processes, 
including erosion and succession. 

Attribute: Habitat Distribution 
Target: No decline or change in 
habitat distribution subject to 
natural processes. 

Attribute: Physical Structure: 
functionality and sediment supply 
Target: Maintain the natural 
circulation of sediment and 
organic matter, without any 
physical obstructions. 

Attribute: Vegetation structure: 
zonation 
Target: Maintain range of coastal 
habitats including transitional 
zone, subject to natural 
processes. 

Attribute: Vegetation 
composition: typical species and 
sub communities 
Target: Maintain the typical 
vegetated shingle flora including 
range of subcommunities within 
the different zones. 

Attribute: Vegetation 
composition: negative indicator 
species 
Target: Negative indicator 
species (including non-natives) to 
represent less than 5% cover. 

Potential impact associated with 
increased shelter of area. 

Potential impact associated with 
increased shelter of area. 

Reduced supply of sediment anticipated. 

Potential impact associated with 
increased shelter of area. Numbers of 
species characteristic of stony banks 
likely to decrease. 

Potential impact associated with 
increased shelter of area. Numbers of 
species characteristic of stony banks 
likely to decrease. 

Potential impact associated with 
increased shelter of area. Negative 
indicator species (including non-natives) 
to represent greater than 5% cover. 

No loss of, or impact on this habitat is expected during the construction 
phase. 

Impacts associated with increased shelter to the habitat following 
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Operational construction of proposed development. 
Phase 

In An assessment of previous works completed at the Galway Harbour 
Combination Enterprise Park has identified loss of this habitat, of a total extent of ea 0.28 
Effects ha (1A of table 4.14) 

Proposed Further to mitigation by design, no additional suitable mitigation is 
Mitigation considered available. 

Level of Potential for residual negative Impact on the targets and attributes of this 
Residual habitat, a qualifying interest of the Galway Bay Complex cSAC exist. This 
Impact is considered to be a negative Impact on one of the conservation 

objectives of the Natura 2000 site. This will arise due to the greater level 
of protection afforded by the new structure preventing storms and waves 
surges from accessing the stony bank habitat. Stabilised shingle 
becomes colonised with a heath grassland and/or grassland community, 
with a reduction of the adventive ruderals that benefit from the regular 
disturbance of the cobbles. 

Amended Table 4.19 of NIS Addendum/Errata Document (October 2014)-Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Stony Banks and Drift Lines 
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Annex I 
Habitat 

Atlantic salt meadows (Glauco-Puccinellietalia maritimae) (1330) 

Attribute: Habitat Area No impact anticipated. 
Target: Area increasing, subject 
to natural processes, including 
erosion and succession. 

Attribute: Habitat Distribution No impact anticipated. 
Target: No decline or change in 
habitat distribution, subject to 
natural processes. 

Attribute: Physical Structure: No impact anticipated. 
sediment supply 
Target: Maintain/restore natural 
circulation of sediments and 
organic matter, without any 
physical obstructions. 

Attribute: Physical Structure: No impact anticipated. 
sediment supply 
Target: Maintain/restore natural 
circulation of sediments and 
organic matter, without any 
physical obstructions. 

Attribute: Physical Structure: No impact anticipated. 
creeks and pans 
Target: Maintain creek and pan 
structure subject to natural 
processes, including erosion and 
succession. 

I 
Attribute: Physical Structure: No impact anticipated. 
flooding regime 
Target: Maintain natural tidal 
regime. 

Attribute: Vegetation Structure: No impact anticipated. 
zonation 
Target: Maintain range of coastal 
habitat zonations including 
transitional zones, subject to 
natural processes, including 
erosion and succession. 

Amended Table 4.20 of NIS Addendum/Errata Document (October 2014) • Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Atlantic Salt Meadows 
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Annex 
Habitat 

Impacts 
during 
Construction 
Phase 
Impacts 
during 
Operational 
phase 
In 

ombination 
ffects 

Atlantic salt meadows (Glauco-Puccine/lietalia maritimae) [1330) 

Attribute: Vegetation structure: No impact anticipated. 
vegetation height 
Target: Maintain structural 
variation within sward. 

Attribute: Vegetation structure: No impact anticipated. 
vegetation cover. 
Target: Maintain more than 90% 
area outside creeks vegetated. 
Attribute: Vegetation No impact anticipated. 
composition: typical species and 
sub-communities. 
Target: Maintain range of sub­
communities with typical species 
listed in Saltmarsh Monitoring 
Pro"ect. ---
Attribute: Vegetation No impact anticipated. 
composition: negative indicator 
species - Spartina anglica 
Target: There is currently no 
~eartina in this cSAC. 
No loss of, or impact on this habitat is expected during the construction 
phase. 

No impacts are expected during the operational phase. 

Permanent loss of ea 7.39 ha (This includes for both Atlantic and 
Mediterranean salt meadows). 

There are no specific mitigation measures available to reduce the loss of 
habitat. 

roposed 
J!!9~!ion 
evel 
esidual 

Impact 

of The permanent loss of 7.39 ha of this Annex I habitat equates to a residual 
negative impact on one of the targets and attributes of the qualifying interest 
of the Galway Bay Complex cSAC. This is considered to be a negative 
impact on one of the conservation objectives of the Natura 2000 site. 
However for the purpose of this assessment, given that the loss albeit of 
poor quality habitat is permanent, such habitat loss is being treated as 
significant. 

Amended Table 4.20 of NIS Addendum/Errata Document (October 2014) Cont. -Attributes and Targets to 
provide for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Atlantic Salt 
Meadows 
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Annex I 
Habitat 

Mediterranean salt meadows (Juncetalia maritim1) [1410) 

Attribute: Habitat Area No impact anticipated. 
Target: Area stable or increasing, 
subject to natural processes 
including erosion and succession. 
Attribute: Habitat Distribution No impact anticipated. 
Target: No decline, subject to 
natural processes. 

Attribute: Physical Structure: No impact anticipated. 
sediment supply 
Target: Maintain/restore natural 
circulation of sediments and 
organic matter, without any 
physical obstructions. 

Attribute: Physical Structure: No impact anticipated. 
Creeks and Pans 
Target: Maintain creek and pan 
structure, subject to natural 
processes, including erosion and 
succession. 

Attribute: Physical Structure: No impact anticipated. 
flooding regime 
Target: Maintain natural tidal 
regime. 

Attribute: Vegetation Structure: No impact anticipated. 
zonation 
Target: Maintain range of coastal 
habitat zonations including 
transitional zones, subject to 
natural processes, including 
erosion and succession. 

Attribute: Vegetation 
vegetation height 

variation in the sward. I 
Target: Maintain 

structure: No impact anticipated. 

structural I 

Amended Table 4.21 of NIS Addendum/Errata Document (October 2014) - Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Atlantic Salt Meadows 
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Annex 
Habitat 

Mediterranean salt meadows (Juncetalia maritim1J [1410) 

Attribute: Vegetation structure: No impact anticipated. 
vegetation cover. 
Target: Maintain more than 90% of area 
outside creeks vegetated. 
Attribute: Vegetation composition: typical No impact anticipated. 
species and sub-communities. 
Target: Maintain range of sub­
communities with typical species listed in 
Saltmarsh Monitoring Project. 

Attribute: Vegetation composition: No impact anticipated. 
negative indicator species - Spartina 
ang/iea 
Target: No Spartina in the SAC at 
present. 

Impacts 
during 
Construction 
Phase 
Impacts 
during 
Operational 
P-hase 

No loss of, or impact on this habitat is expected during the construction 
phase. 

No impacts are expected during the operational phase. 

In 
Combination 
Effects 

An assessment of previous works completed at the Galway Harbour 
Enterprise Park has identified loss of Salt Marsh habitat, of a total extent of 
ea 7 .39ha (2A of table 4.14) - mosaic of Atlantic and Mediterranean Salt 

~

roposed 
..J!!gatio!! 
evel 
esidual 

mpact 

Level 
Residual 
Impact 

Meadows habitats). 
Further to mitigation by design, no additional suitable mitigation is 
considered available . 

of The permanent historic loss of ea 7.39 ha (2A of table 4.14) of this Annex I 
habitat equates to a residual negative impact on one of the targets and 
attributes of the qualifying interest of the Galway Bay Complex cSAC. This is 
considered to be a negative impact on one of the conservation objectives of 
the Natura 2000 site. The level of residual impact is not considered to be 
significant as the habitats present are of poor quality. However and given 
the status of the overall site and adopting the precautionary principle, for the 
purpose of this assessment, such ~abitat loss is being treated as significant. 

of The permanent historic loss of ea 7.39 ha (2A of table 4.14) of this Annex I 
habitat equates to a residual negative impact on one of the targets and 
attributes of the qualifying interest of the Galway Bay Complex cSAC. This is 
considered to be a negative impact on one of the conservation objectives of 
the Natura 2000 site. For the purpose of this assessment, such habitat loss 
is being treated as significant. 
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Amended Table 4.21 of NIS Addendum/Errata Document (October 2014) Cont. -Attributes and Targets to 
provide for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Atlantic Salt 
Meadows 
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Annex II Species Tables 

Annexed Species 

Annex 
Species 

II Otter (Lutra lutra} [1355] 

Attribute: Distribution 
Target: No significant 
decline 

Standard Otter survey technique normally 
applied to riverine rather than purely marine 
sites. Current range in Western RBD 
estimated at 70% (Bailey and Rochford 2006). 
No decline in overall distribution expected. 

Attribute: Extent 
terrestrial habitat 

of Area mapped to include 10 metre buffer 
above HWM on shoreline. HWM on shoreline 
is against the rock wall of the existing harbour 
park. Since the land above this rock wall is 

Target: No significant 
decline 

Attribute: Extent of marine 
habitat 
Target: No significant 
decline 

open dry spoil and bare ground (ED2), this 
terrestrial habitat is of low potential for Otter. 
0.58 ha will be lost. A further 2.1 ha will be 
created by the new land reclamation area. 
Thus, the development will result in an 
increase in the total area of the type of 
terrestrial habitat that is currently available to 
Otter in the harbour park hase I. 
Area mapped based on evidence that Otter 
t~rd to forage within 80 m of shoreline 
(t-iWM). 4.64 ha will be lost (table 4.14}. A 
further 16.08 hectares (table 4.14) will be 
created adjacent to new land reclamation 
area. 
Thus, the development will result in an 
increase in the total area of the type of marine 
habitat (i.e. within 80 m of shoreline) that is 
currently available to Otter in the harbour park 
area. 

Attribute: Extent 
freshwater (river) habitat 

of Proposed development will not affect extent of 
freshwater habitat. 

Target: No significant 
decline 

Attribute: 
freshwater 
habitat 
Target: No 
decline 

Extent of Proposed development will not affect extent 
(lake/lagoon) of freshwater habitat. 

significant 

Attribute: Couching sites No known sites/holts will be affected. 
and holts 
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Impacts 
during 
Construction 
Phase 

Impacts 
during 
Operational 
Phase 

In 
Combination 
~ff~c!5 
proposed 
Mitigation 

Target: No significant 
decline 

Attribute: 
available 
Target: 
decline 

Fish biomass Resident freshwater fish, anadromous and 
catadromous fish are not expected to be 

No significant affected. No significant effects expected on 
coastal fish prey species (e.g. rockling and 
wrasse), except loss of 24.8 ha of shallow 
subtidal habitat at development site 
(excluding 5.6 ha of intertidal). This is 0.25% 
of the total designated subtidal area. Minor 
negative impact. 

t-A-tt-r·-,b-u-te_: __ B_a_rr_i-er-s--t-o-t- Otter will regularly commute across stretches 
connectivity of open water up to 500m wide. The 
Target: No significant development will lengthen some potential 
increase commuting routes (e.g. from river mouth to 

Renmore Lough} but no complete barriers will 
be formed. An Otter/fish pass will be built in to 
the harbour extension design at the base of 
the deepwater pier (i.e. at the point that this is 
joined to the reclaimed part of the harbour 
extension) that will shorten the route from the 
east to the west (or vice versa) of the 
extension by a distance of one kilometre. No 
significant loss of connectivity. 

There will be direct disturbance within 76.6 ha of subtidal habitat (excluding 
5.6ha of intertidal) as a result of the proposed development and 
disturbance in the wider area around this, although the available area of 
terrestrial habitat and subtidal foraging area within 80 metres of the 
shoreline will be increased by 18.09 hectares and offsets a loss of 5.22 
hectares along the current shorelines {thus giving a net gain of 12.87 
hectares of such habitat). 
There is potential for physical damage and/or disturbance to be caused to 
individuals by noise/vibration/shock waves during blasting, dredging and 
pile driving operations during construction. 
There is potential for disturbance to feeding by individuals as a result of 
suspended solids generated during the construction works. There is also 
potential for negative impacts due to pollution from work areas during 
construction. 

j There will be the loss of 24.8ha of shallow subtidal habitat at development 
site (excluding 5.9ha of intertidal), although the available area of 
terrestrial habitat and subtidal foraging area within 80 metres of the 

I 
shoreline will be increased. 
There is potential for physical damage and/or disturbance to be caused to 
individuals by noise/vibration/shock waves during regular maintenance 
dredging. 
There is potential for disturbance to feeding by individuals as a result of 
suspended solids ~enerated during regular maintenance dred~ing. 
An assessment of previous works completed at the Galway Harbour 
Enterprise Park has identified a loss of suitable habitat for Otter of a total 
extent of 5.52ha. 
Exclusion of drilling, blasting and pile driving during the hours of 
darkness. Limiting individual sizes of blasting charges. 
Infill/reclamation area lined with geotextile membrane to minimize impacts 
from suspended solid run off. 
Environmental Management Framework including measures on the 
storage and disposal of oily wastes, maintenance procedures for 
machinery etc, monitoring of levels of suspended solids and best practice 
with respect to the pouring of concrete. 
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Level 
Residual 
Impact 

Construction of an Otter/fish pass to save a distance of one kilometre of 
travel to get from one side (i.e. east to west or vice versa) of the 
development to the other. 

of The permanent loss of 24.8ha of shallow subtidal habitat at development 
site (excluding 5.6ha of intertidal), and disturbance within an area of a 
further 51.8ha of subtidal habitat equates to a residual negative impact on 
one of the targets and attributes of otter, a qualifying interest of the 
Galway Bay Complex cSAC and Lough Corrib cSAC. Similarly, a previous 
historic loss of ea 8. 58 ha associated with previous development within 
the Galway Harbour Enterprise Park has resulted in cumulative impacts 
associated with the development (Drg. 2139-2118 for Habitat Map of 
Lands pre 1990). This is considered to be a negative impact on one of the 
conservation objectives of the Natura 2000 site. The NPWS considers 
that Otter in the marine environment do the majority of their foraging 
within 80 metres of the shoreline. There will be an initial loss of 4.64 
hectares of such habitat. After 2-5 years (the time taken for the newly 
constructed coastline to be fully colonised by algae, invertebrates and 
fish), 16.08 hectares of new shoreline habitat will suitable foraging habitat 
for Otter. Thus, the initial loss of 4.64 hectares of main foraging habitat 
will be short-term, followed by a permanent gain of 12.87 hectares of 
prime Otter foraging habitat. Thus, the level of residual impact is not 
considered to be significant, given the mitigation of the barrier to easy 
passage through the area given by the pass and the net gain in the main 
foraging habitat for Otter. In addition, the habitats present at the site of the 
proposed development are extensive in the surrounding area and usage 
of the site by otter was recorded but not extensive. 

Amended Table 4.23 of NIS Addendum/Errata Document (October 2014) -Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Otter 
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Annexed Species 

Annex 
Species 

II Harbour seal (Phoca vitulina) [1365] 

Attribute: Access to suitable 
habitat 
Target: Species range within 
the site should not be 
restricted by artificial barriers 
to site use. 

Attribute: Breeding 
behaviour 
Target: Conserve breeding 
sites in a natural condition. 

The proposed development will alter 
potential commuting routes for this 
species in the river mouth area, but the 
proposed development will not constitute 
an effective barrier to the movement of 
this species. 

It is considered unlikely that haul out sites 
where pups are born will be significantly 
affected. Mating occurs in water with male 
visual and vocal displays (probably 
lekking) occurring near to haul out sites. 
The nearest significant breeding haul-out 
site is in Cranmore Bay, which is 5 
kilometres from the construction site. A 
minor site (at which a pup or pups have 
apparently been recorded) is at rabbit 
Island, 1.5 kilometres from the 
construction site. Noise and Vibration 
Modelling as presented in Chapter 10 of 
the EIS and Appendix 1 of this document 
has indicated that disturbance will be low 
at distances of greater than one kilometre 
from the construction site. 

Attribute: Moulting behaviour It is considered unlikely that moult haul­
Target: Conserve moult haul- out sites will be affected by proposed 
out sites in a natural I development. The nearest moult site is at 
condition. Earl's Rock, 2.3 kilometres from the 

construction site. Noise and Vibration 
Modelling as presented in Chapter 10 of 
the EIS and Appendix 1 of this document 
has indicated that disturbance will be low 
at distances of greater than one kilometre 
from the construction site. 
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Impacts 
during 
Construction 
Phase 

Attribute: Resting behavior 
Target: Conserve resting 
haul-out sites in a natural 
condition. 

Attribute: Disturbance 
Target: Human activities 
should occur at levels that do 
not adversely affect the 
harbour seal population at the 
site. 

It is considered unlikely that significant 
resting haul-out sites will be directly 
affected by proposed development. The 
nearest such site is a Rabbit Island, 1.5 
kilometres from the construction site. 
Noise and Vibration Modelling as 
presented in Chapter 10 of the EIS and 
Appendix 1 of this document has indicated 
that disturbance will be low at distances of 
greater than one kilometre from the 
construction site. 

Important breeding sites will not be 
affected by the development. These sites 
are lie in shallow bays, which will not be 
affected by commercial shipping. Most 
smaller haul-outs are at distance from 
development footprint. No significant 
disturbance effects expected post­
construction although the effect of 
increased ship sizes, while considered 
unlikely to have a significant impact, is 
difficult to predict given the research data 
available. However, applying the 
precautionary principle, this impact is 
treated as significant for the purposes of 
this assessment. 

There will be direct disturbance within 76.6ha of subtidal 'habitat (excluding 
2.1 ha of intertidal habitat) (and disturbance in the wider area around this) 
as a result of the proposed development. 

There is potential for physical damage and/or disturbance to be caused to 
individuals by noise/vibration/shock waves during blasting, dredging and 
pile driving operations during construction. 

~esearch from the U .K. suggests that there is the potential for seals to be 
killed by ducted propellers if barges etc. with this propeller type are used in 
the construction works and perform manoeuvres while either static or 

I 

moving slowly (i.e. while still operating the propeller/propellers). 
J=xamination of seal corpses found in the U.K. (eastern Scotland, north 
Norfolk and Strangford Lough) has led researchers (Thompson et al., 
2010) to believe that the seal had been killed by being drawn through 
ducted or cowled ship propellers, such as fixed Kort or Rice nozzles, or 
ducted azimuth thrusters. Indications are that these accidents are unlikely 
to have happened as a result of casual collisions. The workers have 
theorised that the seals were killed after being attracted to the vicinity of the 
propellers, either as a result of concentrations of prey fish close to vessels, 
or as an inappropriate response to the acoustic output of the propellers. 
This type of propeller is common in tugs, construction vessels and 
construction barges and is used when such vessels are either manoeuvring 
slowly, or trying to maintain position. This situation could occur for long 
periods during the construction phase. It should be possible to specify that 
vessels used by contractors are fitted with grilles or guards to prevent seals 
being pulled through the ducts. However, there is no way of stopping 
vessels fitted with such propellers from using the port of Galway and (if the 
mechanism is as the Sea Mammal Research Unit have posited) speed 
limits would not have an effect on the im act. It is worth statin that: 
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(1) no dead seals with similar injuries have been found in Galway Bay 
(2) the impact, as suggested by the report, is theoretical in nature and may 
not actually exist, 
(3) it is not possible knowing if the port development will lead to an 
increase in the use of these types of propeller, or if the use of these types 
of propeller will change over time even if the development does not go 
ahead. 
There is potential for disturbance to feeding by individuals as a result of 
suspended solids generated during the construction works. There is also 
potential for negative impacts due to pollution from work areas during 
construction. 

Amended Table 4.24 of NIS Addendum/Errata Document (October 2014) - Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Harbour Seal 

Annexed Species 

Annex II Harbour seal (Phoca vitulina) [1365] contd/ .. 
S ecies 
Impacts 
during 
Operational 
Phase 

4 There will be a loss of 26.93 ha (5B of table 4.14) of potential sub-tidal 
and intertidal foraging habitat. 

5 There is potential for physical damage and/or disturbance to be 
caused to individuals by noise/vibration/shock waves during regular 
maintenance dredging. 

6 There is potential for disturbance to feeding by individuals as a result 
of suspended solids generated during regular maintenance dredging. 

~esearch from the U.K. suggests that there is the potential for seals to be 
killed by ducted propellers if the volume of shipping traffic with this 
propeller type that is either static or moving slowly while still operating 

_____ _,_e!Qpellers is increased as a conseguence of_ the 2evel2em~ t_. _____ 
1 

An assessment of previous works completed at the Galway Harbour 
Enterprise Park has identified loss of suitable habitat for Harbour Seal of a 
total extent of 35.51 ha (5A+5B of table 4.14) 

In 
Combination 

!ffects . --
roposed 
itigation 

7 Blasting, drilling and pile drivingwill be carried out during daylight 
hours and at low tide. This ~lasting schedule will coincide with the time 
when the maximum number of seals are hauled out of the water and 
will thus be less at risk from blasting activities. 
The individual sizes of blasting charges will be limited to minimize the 
size of the area of the zone of potential effect from any individual blast 
event. 
If barges with ducted propellers are used during the construction stage 
and these are likely to be making the types of manoeuvres mentioned 
above, the fitting of acoustic deterrent devices (ADDs) to them will be 
considered or vessels will be fitted with mesh screens at the ends of 
the ducts to prevent seal entry to ducts. 

10 Infill/reclamation area lined with geotextile membrane to minimize 
impacts from suspended solid run off. 

Environmental Management Plan including measures on the storage and 
disposal of oily wastes, maintenance procedures for machinery etc, 
monitoring of levels of suspended solids and best practice with respect to 
the pouring of concrete. 
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Level 
Residual 
Impact 

of Behavioural effects as a response to the construction phase are 
considered likely to arise, but significant effects will be mitigated by 
proposed mitigation measures. The permanent loss of 26.93ha (5B of table 
4.14) of subtidal and intertidal habitat and disturbance within an area of 
76.6ha of subtidal habitat (excluding intertidal} equates to a residual 
negative impact on one of the targets and attributes of Harbour Seal, a 
qualifying interest of the Galway Bay Complex cSAC. Similarly, a previous 
historic loss of 8ha associated with previous development within the 
Galway Harbour Enterprise Park has resulted in combination effects 
associated with the development. This is considered to be a negative 
impact on one of the conservation objectives of the Natura 2000 site. The 
level of residual impact is not considered to be significant as the habitats 
present are extensive in the surrounding area and usage of the site by 
Harbour Seal was recorded but not extensive. However, given that it 
cannot be predicted beyond all scientific doubt that there will be no 
significant impact and on the basis of the precautionary principle, this 
impact is considered to be significant for the purposes of this assessment. 

Amended Table 4.24 of NIS Addendum/Errata Document (October 2014) - Attributes and Targets to provide 
for Favourable Conservation Condition of Relevant Qualifying Interests of cSACs - Harbour Seal 
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SPA Special Conservation Interests 

An amended version of Table 3.27 {Pages 140 and 141) of the NIS Addendum/Errata 
document dated October 2014, with regard to Common Tern is presented below. This takes 
into consideration comments made regarding in-combination effects associated with 
aquaculture developments as amended and presented above. 

SCI S cles 
Annex I s ecies Common Tern Sterna hirundo A193 
Level of 
Impact 

Residual The Appropriate Assessment of aquaculture and fisheries in Inner 
Galway Bay (Gittings and O'Donoghue, 2014) considered potential 
impacts from mussel bottom culture to the fish-eating SCI species of 
Inner Galway Bay. In the case of the Common Tern, the GHE 
development could possibly have a measurable, but not significant, 
impact, so, the assessment in the aquaculture AA, raises the possibility 
for significant cumulative impacts in-combination with impacts from 
mussel bottom culture for this species. 

The aquaculture AA reviewed the biotope characteristics of the mussel 
bottom culture plots in Rinville Bay in relation to fish survey data from 
Kinvarra Bay and concluded that the plots could contain suitable benthic 
prey resources for terns. However, this conclusion was not informed by 
local knowledge of the area. More specific information on Rinville Bay 
indicates that, in fact, the area is not likely to provide important benthic 
prey resources for feeding terns: 

Rinville Bay is of minor value as a feeding resource for 
terns as the sea bed is anoxic and benthic production is 
therefore low. This is due to the fact that water exchange 
with Galway Bay is restricted due to the narrow and 
shallow opening to the open sea. It behaves more like a 
mill pond than an open mouthed bay - the tide rises and 
falls quite passively giving rise to low current speeds. It 
also acts as a sink for suspended sediments - these fall 
out to the sea bed at slack high water and are not 
exported on the following ebb tide as bottom velocities are 
not high enough to re-mobilise them. However, there is no 
reason why juvenile fish (including sand eels) cannot enter 
the bay giving rise to at least some source of prey items 
for fish-eating birds. 

The potential impact of bottom mussel culture to prey resources to terns 
is limited to impacts on benthic prey. Therefore, in light of the further 
assessment, it can be concluded that the precautionary assessment in 
the aquaculture AA is incorrect and that, beyond reasonable scientific 
doubt, there will not be any significant impact from bottom mussel 
culture on benthic prey resources for terns. Therefore, no potential 
cumulative impacts from the GHE development in-combination with 
impacts from mussel bottom culture arise. 

Amended Table NIS(A) 3.27 (from Pages 140 and 141) of NIS Addendum/Errata Document, October 2014 
contd/ .. Attributes and targets to provide for favourable conservation condition of relevant Special 

Conservation Interests of SPA - Common Tern 

An amended version of Table 4.28 - which should have read Table 3.28 (Page 141) of the NIS 
Addendum/Errata document dated October 2014, with regard to SPA Wetlands is presented 
below. 
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Qualifying Interest Wetlands [A999) 
Habitat 

Attribute: Habitat Area 
Target: The permanent area 
occupied by the wetland 
habitat should be stable or 
not significantly less than the 
area of 13,267 ha, other than 
that occurring from natural 
patterns of variation. 

Loss of 2.1 ha of intertidal habitats plus 
24.Bha of subtidal habitat plus 16.27ha 
of legacy wetland loss has been 
calculated. This constitutes 0.32% of the 
SPA. 

It is considered that the walling/edge of 
the new reclaimed land area will (after 2-
5 years) have been covered by a natural 
growth of invertebrates and algae and 
will constitute intertidal shoreline reef 
habitat. The area of this habitat has 
been calculated at 1.69 ha. This habitat 
will be useful foraging habitat for Curlew, 
Redshank, Turnstone and Grey Heron 
and potential resting/roosting habitat for 
Cormorant, Common Tern and 
Sandwich Tern. 

Loss of 0.32% of the SPA wetland 
habitat is not considered significant in 
the context of the overall area of 
wetland. This is especially the case 
given that observed counts of SCI 
species in the subtidal zone have 
generally not been greater than 
recorded at comparison sites and given 
the limited tidal exposure of the intertidal 
zone at the site of the proposed 
development. 

However, since it cannot be predicted 
beyond scientific doubt that there will be 
no significant impact as a result of the 
net loss of habitat, on the basis of the 
precautionary principle, this impact is 
considered to be significant for the 
purposes of this assessment. 

Amended Table NIS(A) 4.28 (from Pages 141) of NIS Addendum/Errata Document, October 2014 
Attributes and targets to provide for favourable conservation condition of relevant Special Conservation 

Interests of SPA - Wetlands 

CONCLUSION 
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Based on information as presente in t e su mI e wI e p anmng app Ica I0n, a • on 
surveys and more detailed assessment, an amended conclusion to the overall NIS has been 
presented below. This supersedes the previously presented conclusion. 

To conclude, the proposed Galway Harbour Extension was found to have the potential to directly 
impact two Natura sites i.e. Galway Bay cSAC and SPA. The impacts are the permanent loss of 
qualifying interest habitats and the potential impact on certain species arising from this loss, but 
the effects are not considered to be significant on either of the NATURA sites. However, adopting 
the precautionary principal and on the basis that it cannot be said without reasonable scientific 
doubt that the impacts would not be significant, for the purpose of this assessment, such habitat 
loss and impact on species is being treated as significant. 

Legacy Issues 
The historic development of the site and surrounding area has had an effect on the Natura 2000 
sites - Galway Bay Complex cSAC and Inner Galway Bay SPA. 

While it is considered unlikely that the effects were significant and while there were areas of the 
Galway Harbour Board lands that had been developed prior to designation which were not part of 
any EU Natura site, on the basis of the precautionary principal, for the purpose of this 
assessment, such habitat loss and impact on species is being treated as significant in terms of 
loss of Annex I cSAC habitats i.e. loss of 8.58 ha(3A table 3.14) of fucoid-dominated intertidal 
reef complex and 7 .39 ha (2A table 3.14) of Atlantic Salt and Mediterranean Salt Meadows. 

Galway Bay cSAC 
With regard to the impact of the proposed development on the cSAC, it will reduce the fucoid­
dominated intertidal reef complex by 5.93 ha (38 table 4.14) and will result in the loss of 26.93 ha 
of marine feeding habitat for Otter and Common Seal (Annex Habitat and Qualifying Interests of 
the cSAC). This loss is not considered significant with regard to Otter, due to proposed mitigation 
and creation of new habitat associated with the proposed development, however, significant 
impacts on Harbour Seal cannot be ruled out. 

The proposed development will also require capital dredging of 46.48 ha of feeding habitat. This 
is a temporary, slight, negative impact which, based on the precautionary principal is considered 
significant for seal. This is a temporary slight negative impact; however, applying the 
precautionary principle means that the impact is indeterminate and therefore, under the 
precautionary principle, significant with regard to Common Seal. 

Two fish species, Atlantic salmon and Sea Lamprey, which are Qualifying Interests for Lough 
Corrib cSAC, pass through parts of Galway Bay cSAC when migrating to and from the lake but it 
is not considered that the proposed Galway Harbour extension will significantly affect either of 
these. 

0.28 ha (1A table 4.14) of perennial vegetation stony banks and annual vegetation of drift lines 
has been lost historically and a further 0.18 ha (18 of table 3.14) may be impacted as a result of 
the new development, as the area will be more sheltered as a result of the proposed 
development. Adopting the precautionary principal and on the basis that it cannot be said 
without reasonable scientific doubt that the impacts would not be significant, for the purpose of 
this assessment, such habitat loss and impact on species is being treated as significant. 

Galway Bay SPA 
This assessment has not identified any potential impacts arising from the proposed development 
that are likely to cause population-level consequences to any of the SCI populations of the Inner 
Galway Bay SPA. 

This assessment has not identified any potential cumulative impacts from habitat loss due to the 
GHE development in combination with the historical habitat loss from the development of the 
Galway Harbour Enterprise Park that are likely to cause population-level consequences to any of 
the SCI populations of the Inner Galway Bay SPA. 
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Loss of 43.?ha (0.32%) of the SPA Wetland habitat is not considered significant in the context of 
the overall area of wetland. However, since it cannot be predicted beyond scientific doubt that 
there will be no significant impact as a result of the net loss of habitat, on the basis of the 
precautionary principle this impact is considered to be significant for the purposes of this 
assessment. 

Lough Atalia and Renmore Lough 
Lough Atalia and Renmore Lough fall under the definition of "coastal lagoons" [1150) under the 
EU Habitats Directive and are categorised as a priority habitat, described as being in danger of 
disappearing and therefore requiring protection. The conservation objectives recently published 
by NPWS describe the conservation status of Lough Atalia and Renmore Lough as of no 
conservation value as coastal lagoons. Although not in the direct footprint of the proposed 
development, the lagoons may be impacted during the construction and operational phase of the 
Galway Harbour Extension development. Mathematical modelling studies indicated that during 
the construction phase, sediments suspended during dredging operations could be carried into 
and settle in the laugh on flooding tides. The potential for this impact has been mitigated by only 
allowing dredging operations close to the mouth of Lough Atalia during periods of ebb tide. 

Modelling studies also indicated that the proposed Harbour Extension will alter the dispersion of 
River Corrib water in the estuary of the river. This has the potential to change the salinity regime 
in Lough Atalia. Although the predictions are that the range in salinity will not change e.g. 0 - 30 
psu, the median salinity will reduce by 1.29 psu from the present value. The cumulative annual 
frequency of zero salinity at the southern part of Lough Atalia will increase from 7 to 18 hours 
over an average year. The impact of the additional temporary, seasonal and spatially restricted 
decreases in salinity to O psu within parts of the ecosystems will not affect their status or their 
ecological functioning. 

Given the high range in natural fluctuation recorded and predicted in Lough Atalia, it is 
considered that this change in the median salinity will have no effect on the ecological functioning 
of this habitat. 
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1. Capital dredge suspended sediment analysis a 

1.1 Introduction 
Additional sediment transport simulations are presented in this addendum to represent the proposed 
peak suction dredger rate of 17,000m3 per day and the proposed mitigation measure of restricting 
dredging activity to the ebbing tide for capital dredge works to the proposed new navigation channel to 
the Docks. 

1.2 Methodology 

In order to evaluate the likely impact on the water column, Seven dredging locations were selected as 
previously used in the EIS (see Figure 1.1 for location of these representative dredging points). The 
dredge plume from each of these locations was modelled separately under critical conditions of 
Summer low Corrib flow (24.6 m3/s) and mean Spring tides. The fine silt fractions was investigated at 
the full dredging capacity of 17,000 m3 per day. These simulations were carried out for four days 
continuous 24hour dredging per location so as to evaluate the plume pattern, its dispersion and return 
over successive tides. A fine sediment fraction was selected so as to ensure conservatism in respect 
to predicting plume extent and suspended solids concentrations. The bed sediment sampling results 
(refer to Aquafact sample reference numbers 1 to 6, of Figure 1.2) showed the bed sediment to be 
generally classified as a fine sand, (refer to Table 1.1 below). Therefore the majority of the sediment 
will settle out close to the dredging location given the relatively low ambient velocities and associated 
bed shear stresses. Typical settling velocities for sands and silt are presented below in Table 1.2. 

The simulation modelled a fine silt having a settling velocity of 0.0001 m/s and a critical bed shear for 
deposition of 0.08 N/m2

. For the purpose of modelling the dredging work the dredging rate is specified 
at 196.8 1/s based on a peak dredging rate of 17,000m3 per day. An S-factor for the released 
concentration as a result of the dredging work of 6000 mg/I (based on the CIRIA Report C547 
guidance document based on field measurements of losses from a trailing suction Hopper Dredgers) 
was specified. This represents a sediment release rate of 4,251 kg of sediment per hour into the 
water column at the dredge site. The sediment was released at the bottom layer and at the top layer 
of the TELEMAC3D model, at equal rates so as to represent potential losses/sediment disturbance at 
the suction head and at the surface due to overspill. It is likely that overspill / surface release from the 
suction dredger will be small. 

The model was set-up with an immobile bed and an initial condition of a water column free of 
suspended solids. For this application, it is assumed that the sediment is non-cohesive, even the finer 
silt and the sediment settling velocity is based on the Van Rijn equation (1984) developed for non­
cohesive sediments which ensures conservatism in respect to the prediction of suspended solids 
concentrations. In reality some degree of flocculation would happen with the finer sediments and the 
flocculated sediments would acquire a higher settling velocity and therefore a smaller sediment plume. 

To minimise dredge sediment entering Lough Atalia on the flooding tide the proposed mitigation of 
confining dredging works to 6hours per tidal cycle to favour the outflowing ebbing tide was simulated 
for the dredge works in the navigation channel to the Docks. The simulations for sites B1 to B3 were 
confined to the ebbing tide period 6hour period from highwater to low water). For these simulations 
the daily peak rate of 17,000 m3 per day was maintained by increasing (doubling) the dredging rate 
during ebbing dredge period. 

1.3 Discussion of Results 

The suspended solids plume plots for the dredging activities by a trailing suction hopper dredger at 
each of the dredging sites (A1-A4 and B1-B3) are presented in Figures 1.3 to 1.9 representing 
snapshots of sediment plume after four days of continuous dredging at the four principal stages of the 
tidal cycle (mid-ebb, Low water, mid-flood and highwater). Suspended silt concentrations down to 1 
mg/I are shown in these plots which is well below natural ambient suspended solids levels for these 
coastal waters. 
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The findings from these simulations clearly show that dredging activities in the new approach channel 
to the old docks and Marina (as represented by B1 to B3) clearly reduces the direct impact of the 
concentrated dredge plume entering Lough Atalia as a result of the tidal balancing favouring the 
ebbing tide. The simulation results for sites A 1 to A4 in the port and approach channel show no 
impact to Lough Atalia and generally undergo high dispersal and dilution as a result of the deeper 
open water at the dredge sites. 

The sediment plume modelling for the seven test sites chosen to represent the capital dredge area 
show sediment deposition to be generally localised close to the dredging point. The simulations 
demonstrated that even when modelling a 100% fine silt (conservative approach), the suspended 
sediment concentrations are only significantly elevated in the vicinity of the dredging works with the 
plume enjoying reasonable dispersal thereafter. The actual monitored sediment characteristics 
classify the sediment as a fine sand with a fine silt/clay content varying between 4 and 40%. The 
coarse to fine sand fraction will deposit close to the dredge point whereas the silt will disperse with the 
inflowing and outflowing tides. Generally, concentrations remote from the dredging point are predicted 
to be less that 5 mg/I. At a concentration of 5 mg/I of silt, the depositional rate based on a settling 
velocity of .0001 m/s is 43.2g/m2 per day which is considered insignificant and particularly so, given 
the temporary nature of the capital dredge activity being confined to only a two month period in year 1 
(navigation channel to the Docks), 4month period in year 2 (Commercial Port and its navigation 
channel and turning circle), 3month period in year 3 (Commercial Port area) and a 1month period in 
year 5 (Marina and fishing pier). 

Combining the sediment plume results for the seven dredge sites simulated a tidal average plume 
concentration plot is presented in Figure 1.10. This shows the extent of the impact are by the dredge 
plume with concentrations of less than 5mg/l considered low relative to ambient sediment 
concentrations. To convert suspended sediment concentration to potential depositional rates 
assuming an ability to settle based on the critical shear velocity a concentration of 5mg/l for a three 
month (twelve week period) represents a deposition depth of 2.2mm which is not significant. 

1.4 Conclusions 

The predicted suspended solids concentrations are only significant in the vicinity of the dredge works 
with good dispersal and dilution with the tidal flow away from the dredging site. The proposed 
mitigation measure of dredge works only on the ebbing tide for the proposed new navigation channel 
to the Docks protects Lough Atalia from potential concentrated plume impact on the flooding tide with 
only a relatively dilute plume entering on successive tides and primarily only dredging activities north 
of the proposed marina entrance. 

Based on the hydrodynamic characteristics of the Harbour site a large portion of the suspended silt will 
widely disperse and form part of the overall sediment budget within Galway Bay. Low velocities within 
the Marina area and the commercial Port and Fishermans pier area will favour locally higher 
settlement of the suspended dredged sediment. The average concentration within Lough Atalia as a 
result of dredging activities at Site B3 (navigational channel north of the Marina) is less than 3mg/l 
which based on a 3month period (2months dredging and further 1 month for sediment conditions to 
return to normal} represents potentially a deposition rate of 1.3mm of sediment depth within Lough 
Atalia which is not significant in relation to normal annual suspended load and settlement rates. 
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1 0 0 0 17.65 75.29 2.3 4.77 
2 0 20.19 0.36 5 21.01 22.09 31.35 
3 0 0 0 28.98 65.87 0.6 4.54 
4 0 2.27 0.99 4.19 23.19 24.73 44.62 
5 0 18.38 0.07 17.92 53.05 4.34 6.24 
6 0 0 0.7 32.69 63.44 0.33 3.47 
Median -- 0 1.14 0.22 17.79 58.25 3.32 5.51 
Maximum 0 20.19 0.99 32.69 65.87 24.73 44.62 

Table 1.1 Sediment size distribution (percentage) at Proposed Harbour Site 

'. • R,11lv cughc "' " 
• Murr t 

Coarse sand 0.75 0.093 ------
Medium sand 0.38 0.046 
Fine sand 0.19 0.020 
Very fine sand 0.09 0.0056 --- --
Coarse silt 0.047 0.0015 
Very fine silt 0.01 0.00006 

Table 1.2 Typical settling velocities for non-cohesive sand and silts. Note: settling velocities computed 
using the Van Rijn (1984) formula 
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Figure 1.2 Reference locations along approach dredged channels to old Docks and proposed commercial port to 
assess suspended solids plume Impact under capital dredge operations 
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Galway Harbour Extension - EIS 

10.2.4.1 Calculation Standards 

The ISO calculation method is implemented in Predictor as two separate modules. ISO 9613-1/2 
industry and ISO 9613-1/2 road traffic. Predictor also includes a rail noise prediction model 
based on the RMR/SRM II van de Reken en Meetvoorschriften Railverkeerslawaai '96 (RMR-
2006) Dutch standard. Due to the complex modelling algorithms employed in the different 
standards it is best practice to model each transport mode separately. 

The following standards are used in the ISO industry calculation method: 

1. ISO 9613-1 Acoustics - Attenuation of sound during propagation outdoors. Part 1: 
calculation of the absorption of sound by the atmosphere; 

2. ISO 9613-2 Acoustics - Attenuation of sound during propagation outdoors. Part 2: 
General method of calculation; 

As traffic noise is dominant during the daytime the noise due to unloading bulk cargo is not 
considered. Oil cargos however are discharged on a 24 hour basis and night time represent the 
worst case scenario for modelling purposes. The Sound Power Levels of the sources used to 
create the model are derived from a series of measurements taken at the existing Docks area 
while oil tanker vessels such as the "Galway Fisher" were entering, berthing, discharging and 
leaving the Docks and from a database of road traffic noise measured previously by Biospheric 
Engineering Ltd. Due to the use of the pilot boat and the slow engine speeds used during 
manoeuvring the most significant noise is that generated when discharging a cargo of 
diesel/petrol. This is also partly due to the proximity of the ship to the dockside during discharge. 

In addition to investigating the impact of shipping noise, traffic noise on the approach roads to the 
development and construction noise have been modelled. As a reference point the existing traffic 
noise and the Do Nothing port noise have also been modelled. 

10.3 UNDERWATER NOISE 

This section addresses the underwater noise impact of the proposed development in the inner 
part of Galway Bay. This evaluation was undertaken to assess potential impacts on the important 
Salmon and eel fisheries in Galway and the impact on marine mammals (seals and cetaceans) in 
lhe bay area. Baseline data for this section is based on monitoring carried out by Biospheric 
Engineering Ltd. 

Salmon is a migratory species and Salmon smolts come down the river in the March/May period 
and go to sea for a period of one to several years. Eels are also migratory and elvers (small eels) 
come from the sea to begin their freshwater life around the same time. There is some scientific 
evidence that both species have an avoidance reaction to low frequency underwater noise 
(Sand, et al. (2000), Knusden, et al. (1994)). The frequency region of concern coincides with the 

lower end of a frequency range that can be generated by shipping and construction activities. It is 
mportant to note that these species are sensitive to particle velocity. No data exists to carry out 
an evaluation using particle velocity so this chapter is based on sound pressure. 

puring the construction phase, dredging (including rock blasting where required), pile driving and 
the construction of the proposed berthing area will generate significant underwater noise. This 
type of noise although of limited duration has the potential to cause damage to the species of 
concern. The potential impact needs to be assessed and in order to do so is necessary to 
address the issues of: 
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• The behaviour of noise underwater 

• The hearing of fish 

• The hearing of marine mammals 

• The reaction of fish and marine mammals to noise 

• The potential underwater noise sources generated by the proposed development 

For reasons outlined later in this chapter fish species (Salmon & Eels) are the species of concern 
during the operational phase of this development, whereas marine mammals are of more 
concern during the construction phase. 

10.3.1 Behaviour of Sound Underwater 

In order to assess the impact of underwater noise on the species of concern it is necessary to 
explain the difference between the behaviour of noise in air and noise underwater. In particular it 
is necessary to explain the different measurement levels and the impact of these levels. 

Noise propagates through a medium in the form of waves consisting of compressions and 
rarefactions which are detected by a receiver as changes in pressure. As with all wave motion 
the three basic components that define wave motion are amplitude, wavelength and frequency. 
All three are related but change depending on the medium in which the wave is propagating. 
Most receivers are sensitive to sound pressure, which is measured in micropascals (µPa). 
Standard atmospheric pressure is 101.3 kPa so the pressure changes due to noise in air are 
very small. 

The range of pressure changes due to typical noise sources varies over a very wide range. The 
threshold of hearing in air is generally taken to be 20 µPa, whereas sonic booms and large guns 
can generate pressure changes of the order of 10,000 Pa. This large range of pressure changes 
has ied to the adoption of the decibel scale using ratios of pressures to present noise 
lneasurements. Due to the logarithmic nature of the decibel scale the numbers become more 
manageable and generally range from 0 to 140 as outlined in section 10.1. 

Unfortunately for the lay person the pressure ratio chosen for noise measurements in water is 
different from the noise ratio chosen for noise measurements in air. Noise measurements in 
water are usually expressed against a reference pressure of 1 µPa, whereas noise 
measurements in air are usually expressed against a reference pressure of 20 µPa. This 
difference in reference pressures means that it is not correct to compare underwater sound 
pressures with sound pressures in air. 

Based on the above it should be obvious that 100 dB in air is not the same as 100 dB in water, 
primarily because of the differences in reference measurements. How do we make meaningful 
comparisons between an underwater noise and a noise in air? There are two factors to be taken 
into consideration (a) the difference in reference pressure, and (b) the difference in impedance in 
air and water (= pc, where p is the density of the medium and c is the velocity of sound in it) 
(Sharland 1972). 

In air the sound pressure level is referred to 20 µPa, while in water the sound pressure level is 
referenced to 1 µPa. Given the equation for dBs, the conversion factor for dBair-+ dBwater 

dB = 20(Pwaterl1 µPa) = 20 log 20 = +26 dB 

Therefore a pressure comparison between air and water differs by 26 dB. 

10-12 



Galway Harbour Extension - EIS 

The characteristic impedance of water is about 3600 times that of air; the conversation factor for 
a sound intensity in air vs. water is 36 dB. 

10 log (3600) = 36 dB 

The simplified conversion factor of dB in air to dB in water is therefore: 

36 + 26 = 62 dB 

This simplified conversion simply relates underwater sounds to those in air. How a fish or marine 
mammal perceives or reacts to an underwater sound may be very different from its reaction to 
airborne sounds. For some fish and marine mammals, there are audiograms available, i.e. we 
know their hearing range. For those that we do not have audiograms for, it is generally assumed, 
however that animals can hear the ranges of sounds that they produce. 

When evaluating the possible effects of sound pressures impinging on fish and marine 
mammals, it is therefore important to know the nature of the dB scale and appreciate that sound 
pressures in air and water should not generally be compared due to the very different properties 
of the two media. 

Sound speed and wavelength are two related parameters which differ significantly in water and 
air. The speed of a wave is the rate at which vibrations propagate through the medium. 
Wavelength and frequency are related by: 

A= c/f 

Where A= wavelength, c = speed of sound in the medium, and f = frequency. 
The speed of sound in seawater is approximately 1500 m/s while the speed of sound in air is 
approximately 340 m/s. Therefore a 10 Hz noise in the water has a wavelength of 150 metres 
whereas a 1 0 Hz noise in air has a wavelength of 34 metres. The importance of the increase in 
wavelength is apparent when we look at the propagation of noise in shallow water. 

10.3.2 Propagation losses Underwater 

The audibility of an underwater sound is determined by the strength of the source, the 

~

ropagation efficiency, the ambient noise, and the hearing sensitivity of the subject's species. 
oise levels produceq by human activities in underwater environments are determined not only 
y the source power but by the local sound transmission conditions. A moderate level source 
ansmitting over an efficient path may produce the same received level at a given range as our 
igher level source transmitting through an area where the sound is attenuated rapidly. In deep 

water, depth variations in water properties strongly affect sound propagation. In shallow water 
interactions with the surface and bottom have strong effects. 

Absorption loss is another form of loss which involves a process of conversion of acoustic energy 
into heat and thereby represents a true loss of acoustic energy to the medium in which the 
propagation is taking place. The absorption losses are generally much less than the spreading 
Iosses and for distances of up to 10 kilometres in deep water can generally be ignored. It is not 
proposed to consider absorption losses in this study as (i) they are much less significant than 
spreading losses and (ii) ignoring the absorption losses will result in an additional factor of safety 
as the estimated received noise level will be overestimated by the extent of the absorption 
losses. 

The zone of acoustic influence for a given source of man-made noise can vary in radius tenfold 
or more, depending on operating site and depth, and on seasonal with changes in water 
properties. Hence, sound transmission measurements, analyses, and model predictions are 
necessary to estimate the potential radius of acoustic influence of noisy human activities. 
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Etter (2013) defines shallow water as being characterized by numerous encounters with both the 
sea surface and the sea floor. Differences in propagation are driven by differences in the 
structure and composition of the seafloor. In the common shallow water bottom sediments; sand 
silt and mud, compressional speeds are greater than that of the overlying water column. Sound 
energy penetrates the bottom and losses are caused by mechanisms such as compressional 
wave absorption in the sediment and conversion of part of the incident energy to shear waves. 
Roughness of the ocean surface and bottom are perturbing effects that increase attenuation by 
causing more energy to be directed into the bottom. 

With long range propagation in shallow water, the acoustic energy strikes the boundaries at small 
grazing angles leading to reflection back into the water column. At short range, the acoustic 
energy is reflected from the boundaries at almost normal incidence leading to multiple reflections 
with consequent multiple losses at the boundaries. This leads to significant attenuation close to 
the source which can be seen in measurements of passing vessels. 

In shallow water, the propagation can be regarded as normal mode propagation where the water 
column is treated as a waveguide (with lossy boundaries). The solution to the wave equation is 
such that it consists of a finite sum of normal modes, each with a cut-off frequency below which it 
cannot propagate. No sound can propagate at frequencies below the cut-off frequency (fc) for 
the first node: 

Where Cw is the sound speed in water, D the water depth and Cs the sound speed of the bottom. 
The manifestation of the cut-off frequency is that in depths around 1 Orn frequencies below 100 
Hz will not propagate. This is an important consideration when it is known that a considerable 
portion of the energy associated with activities such as pile driving and blasting are at low 
frequencies. 

The primary characteristic of acoustic signals in shallow water is the prevalence of multi-path 
arrivaIs. i.e. direct path, first surface reflection, first bottom reflection etc. The complexity of the 
arrival path results in constructive and destructive interference patterns arising. In order to have a 
full constructive addition the rays need to be perfectly reflected from the sea surface and the 
seabed which rarely occurs in nature. As the destructive patterns arise more frequently this 
results in a significant propagation loss. 

The combination of these factors results in significant losses close to the source in shallow water. 
these losses cannot easily be modeled so the net result is that models tend to overestimate 
received noise levels close to the source in shallow water. 

In order to calculate noise levels resulting from a particular source it is necessary to work out the 
transmission loss and the absorption loss. A sound wave travelling from point A to point B 
diminishes in amplitude or intensity, as it spreads out in space, is reflected, and is absorbed. If 
the source level the (at a 1 m) is 160 dB re- 1 µPa, the received level at range 1 km may be only 
100 dB re-1 µPa. In this case transmission loss is 60 dB. 

A major component of transmission loss is spreading loss from a point source in uniform medium 
(water or air), sound spreads outward as spherical waves. Spherical spreading implies that 
intensity varies inversely with the square of the distance from the source. Thus, transmission 
loss due to spherical spreading is given in dB by 20 (R/R0), where Ro the reference range, 
normally 1 m. With spherical spreading, sound levels diminish by 6 dB when the distance is 
doubled and by 20 dB when distance increases by a factor of 10. Spherical spreading applies in 
the "free field" situation, i.e. the deep ocean. 

Cylindrical spreading sometimes occurs when their medium is non-homogeneous. In shallow 
water, sound reflects from the surface and bottom. At some distance from the source that is long 
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compared to water depth, various reflected waves combine to form a cylindrical wave. Such a 
wave may be imagined by picturing a short metal can (such as a 200 gram tin of salmon!). The 
top and bottom of the can correspond to the water surface and ocean bottom, and the curved 
outer surface is the cylindrical wave front. With cylindrical spreading, their sound intensity varies 
inversely with distance from the source. A simplified but useful equation for a transmission loss 
with cylindrical spreading is given by 

TL = 20 log R1 + 10 log (R/R1), R > R1 

Where R1 is the range at which spherical spreading stops and cylindrical spreading begins. For 
ranges <R1, transmission loss is spherical. The preceding equation can be rewritten as 

TL = 10 log R1 + 10 log R, R < R1 

With cylindrical spreading, sound levels diminish by 3 dB when distance doubles and by 10 dB 
when distance increases tenfold. Thus, levels diminish much more slowly with increasing 
distance with cylindrical than with spherical spreading. Cylindrical spreading may apply in the 
case of shallow water, if the boundaries are highly reflective or in the case of ocean channel 
propagation. 

When the source and receiver are close to the surface, the surface reflection of the sound 
interacts strongly with direct sound radiation. The reflected sound is out of phase with the direct 
sound. If the source has strong tonal or narrow band-width components, this phenomenon 
produces an interference pattern. This phenomenon, the Lloyd mirror effect is strongest with 
low-frequency tones and in calmer sea conditions. 

A third type of spreading known as dipole type spreading can occur in sheltered water. When the 
sea surface is not too rough, it creates an interference pattern in the underwater sound field. This 
pattern is caused by constructive and destructive interference between the direct and surface 
reflected sound and is called the Lloyd mirror or dipole effect. With dipole type spreading 

TL = 40 log R1 

In general the spreading law for sound propagation in the sea is not simple, not only because of 
the reflection at the boundaries, but also because of the refraction that takes place due to sound 
gradients. 

As sound travels, some power is absorbed by the medium, giving rise to absorption losses. In 
dB, such losses vary linearly with distance travelled, and absorption loss can be described as x 
dB/km. Absorption losses depend strongly and frequency, becoming greater with increasing 
frequency. Scattering losses also very linearly with distance, but result from different physical 
mechanisms. These losses are in addition to the spherical, cylindrical or other spreading losses 
previously mentioned. 

The terms "deep" and "shallow" water are relative terms when referring to propagation losses. 
"Deep" water generally refers to the open ocean where spherical propagation is the norm and 
considerable distances are involved. "Shallow" water in the literature generally refers to the 
continental shelf and offshore area where depths are less than 200 metres. In the case of 
Galway Harbour we are dealing with extremely shallow water. The water depth at spring tides in 
the area of interest is typically 5 to 6 metres. 

Sound transmission in shallow water is highly variable and site specific because it is strongly 
influenced by the acoustic properties of the bottom and surface as well as by variations in sound 
speed within the water column (Richardson et. al., 1995). With shallow water sound 
transmission the combination of environmental factors makes it difficult to develop accurate 
theoretical models. The theory must be combined with site-specific empirical data to obtain 
reliable propagation predictions. 
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When the water is very shallow (as in this case) sound propagation may be analysed using mode 
theory. Mode theory predicts that, if the effective water depth is less than ')J4, waves are not 
matched to the duct and very large propagation losses occur (A for a 1 O Hz wave in seawater is 
of the order of 150 metres as outlined above). The situation at Galway Harbour is further 
complicated by the existence of a water saturated sediment that does not act as a reflecting 
boundary for all the sound energy and the complex mixing zone where the fresh Corrib water 
meets the saline harbour water. 

It is possible to make reasonable propagation predictions from simple formulas and numbers of 
such formulas have been developed for deep water. Urich (1983) describes the Marsh and 
Schulkin (1962) model which was based on a large number of measurements in "shallow" water 
from 100 Hz to 10,000 Hz. 

With a shallow source, the source and its reflected image become a dipole source with a vertical 
directionality (Urich 1983). In deep water with both a shallow source and a shallow receiver, 
spreading loss may be as much as 40 log R, versus the 20 log R expected from spherical 
spreading. In shallow water, the shallow source dipole effect introduces an additional 1 0 log R 
spreading loss (Grachev 1983, quoted in Richardson et. al. (1985)), increasing the loss from~ 15 
log R to~ 25 log R. A similar interference effect occurs when the receiving location is within ¼ 
wavelength of the surface, (At 6 metres depth this impacts all frequencies under 63 Hz). Thus, 
propagation from a shallow source to a shallow receiver in shallow water will show a spreading 
loss of ~35 log R. 

The spreading loss is therefore a complex issue, can vary significantly in magnitude and has a 
significant impact on propagation losses. Under certain conditions the losses could be as high as 
40 log R1 but it is likely that site conditions will reduce this rate somewhat. In order to be certain 
of the appropriate spreading loss to apply in each case it must be verified with site specific 
measurements. 

10.3.3 Background Noise Levels Underwater 

Ambient noise is the background noise, there is no single source, point or otherwise. In the 
ocean, ambient noise arises from the wind, waves, surf, ice, organisms, earthquakes, distant 
shipping, volcanoes, fishing boats, and more. At any one place and time, several of these 
sources are likely to contribute significantly to ambient noise. In this source-path-receiver model, 
and ambient noise is present in the medium (water or air) along the path, and it is present at any 
receiver location. 

Ambient noise varies with season, location, time of day, and frequency it pas the same attributes 
as other sounds, including transient and continuous components, tones, hisses, and rumbles. It 
is measured in the same units as other sounds. However, in measuring ambient noise, it makes 
no sense to use a reference distance from the source. There is no one source. 

Wenz (1962) presented a graph of ambient noise spectra in the ocean attributable to many 
sources and spanning five decades of frequency from 1 Hz to 100 kHz. This graph shows the 
wind dependence of ambient sounds plus the typical contributions of many other sources. Low 
frequency noise (1-20 Hz) is caused largely by surface waves (especially in shallow water) and 
turbulent pressure fluctuations. However, biological sources, distant shipping , earthquakes, and 
other seismic activities are also major contributors to low frequency ambient noise. Wenz noted 
that shallow water noise levels are " ... about 5 dB greater than corresponding deep water levels 
at the same frequency and same wind speed," 

The ambient noise level in Galway Harbour (as determined in this study) is consistent with the 
Wentz curve, albeit the shallow water noise levels are higher than deeper water levels. 
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INTERMITTENT AND LOCAL EFFECTS 
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Figure 10.3.1 - Wentz Curve Background Noise In the Sea 

10.3.4 Hearing of Fish 

Most of the body tissues of a fish are almost the same density as water, so that, the fish will 
vibrate in a similar manner to the particles in the water. There will however be some differential 
motion between the fish and the surrounding water. This motion varies along the length of the 
fish depending upon the distance from the sound source, so there are differential displacements 
at various points on the body. Consequently, there are advantages in having a long lateral line in 
which the particle displacement system is subjected to differential stimulation. 

Fish hearing in general is different from that of terrestrial organisms and operates in two ways. 
Most fish hear with a primitive version of the terrestrial inner ear (located in the skull of fish) and 
with the lateral line system that runs the length of each side of the fish and is often extensively 
branched in the area of the head. The inner ear and lateral line system are collectively called the 
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acoustico-lateralis system. The lateral line system of fish is extremely sensitive to close range 
pressure changes. 

The sensitivity of the lateral line system seems particularly well suited to sensing the movements 
of nearby fish, such as in schooling behaviour, the irregular movements of a potential prey, or the 
approach of a predator. The lateral line system appears to function most effectively in the near 
field, i.e. relatively close to the fish. 

The inner ear of fish does not have a cochlea as in terrestrial vertebrates; rather there are three 
symmetrically paired structures with associated bony otoliths. The otoliths in both salmon and 
eels are hard structures composed of calcium carbonate and have a density of about 3 kg/m3

• 

(Jobling 1995). Most of the fish body has the same density as the surrounding water, (varies 
around 1.03 kg/m3·) (Kempe's 1991) and during the passage of a sound wave the ossicilatory 
particle displacements in fish tissues will be similar to those of water molecules. The mechanism 
for a hearing is the differential displacement of high-density otholiths relative to their low-density 
bodies of fish (about the same density as water), resulting in bending of sensory hair cells that 
line the otholiths. This mechanical stimuli is then converted to electrical stimuli in the hair cells 
body and sent to the brain via the auditory nerve for processing. (Jobling 1995) 

The gas bladder appears to respond to sound pressure by pulsating in sympathy with the 
passing sound wave. The pulsations caused by the sound pressure create a secondary near­
field within the body of the fish close to the inner ear. The particle displacements so produced are 
then re-radiated through the tissues to the inner ear where they can be detected. Thus, the gas 
bladder may function as a pressure transducer and sound amplifier, but there are significant 
differences between species as to its effectiveness. 

The hearing ability of fish such as salmonoids and flatfish is limited in bandwidth and intensity 
threshold compared to other fish. Atlantic salmon (Salmo salar) are functionally deaf above 380 

~

z (Hawkins and Johnstone 1978). These fish lack the physical connection between their swim 
ladder and inner ear that other fish possess (Hawkins 1986). Fish with this latter type of 
earing are most sensitive to particle velocity since the otholiths essentially respond to particle 

displacement (Hawkins and Maclennan 1976). In fact, the swim bladder probably does little to 
enhance hearing in salmon (Enger 1981). 

Compared to humans, salmonoids have poor hearing on the basis of perceivable frequency 
range and sensitivity to sound pressure. Human infants are capable of detecting sounds from 
20-20,000 .-Jz, and at sound pressure levels much lower than that of salmonoids. For example, a 
human would require about 40 dB re-1 µfa sound pressure level to hear a 160 Hz pure tone, 
while a salmonoid would require about 100 dB. Therefore, the salmonoid requires close to a 
thousand fold difference in sound pressure level to hear the same 160 Hz tone. 

The hearing of the Furopean eel (Anguilla anguilla) was studied by Jerko et al. (1989) who found 
that the upper audible frequency limit in the eel was about 300 Hz. At low frequencies the 
relevant stimulus parameter was particle motion. At higher fre9uencies within the audible range 
the swim bladder conveyed an auditory advantage for stimuli with a high ratio between pressure 
and particle motion. An auditory function of the swim bladder in this species therefore indicates 
an efficient transmission channel for the swim bladder pulsations between the bladder and the 
ear. 

As pointed out earlier the hearing ability based on particle displacement is a highly localised 
ability and apart form short term close range impacts is not of material interest to this study. The 
proposed harbour development is located over a kilometre from the entrance to the river and so 
near field effects are not significant. 

10-18 



Galway Harbour Extension - EIS 

10. 3. 5 Hearing of Marine Mammals 

10.3.5.1 Cetaceans 

Cetacean ears are similar in structure to most mammalian ears; the basic structure comprises 
three auditory ossicles, a tympanic membrane linked via eustacian tube to a cochlea and semi­
circular canals. In cetaceans however the outer ear is equipped with circular constrictor muscles. 
Particular adaptations are evident to permit detection of high frequency sounds and to facilitate 
stereoscopic ranging in an underwater environment (Fraser et al, 1960). The fact that sounds 
travels much faster underwater requires rapid processing of the difference in detection times of a 
sound in each ear to carry this out. 

It has been suggested that cetacean ears may be less vulnerable to acoustic damage than those 
of terrestrial mammals. However, there is no direct evidence to support this contention. The 
middle and inner ears of cetaceans are located outside the cranium and are enclosed in two 
dense bony capsules. These bones are massive by comparison to homologous structures in 
terrestrial mammals and may be an adaptation to withstand pressure changes during diving. 

There are two main groups of cetaceans: odontocete or toothed whales and mysticete or baleen 
whales, the species likely to feature in Galway Bay all belong to the former group. Toothed 
whales communicate at moderate to high frequencies (1-20 kHz) and also have highly developed 
echolocation systems operating at high and very high frequencies (20-150kHz). 

Although closely related to each other, the odontocetes and the mysticetes produce different 
calls and probably produce the calls using very different mechanisms. In general the calls 
produced by odontocetes tend to be high in frequency and shorter duration than those produced 
by mysticetes (Popper et al, 1997). 

Vocalisations by odontocetes can be assigned to three types; tonal whistles, pulsed sounds and 
echolocation clicks. There have been no reported whistle sounds from porpoises, whereas the 
do!phin family have such a variety of whistles that relatively small variations in whistles may 
jndlcate behavioural states (Caldwell et al, 1990). Most whistles are produced at frequencies 
below 20,000 Hz. 

Pulsed calls are produced by the repetition of pulses, which are broadband in their frequency 
content (iens to thousands of Hz in odontocetes) and of very brief duration (milliseconds). When 
produced in rapid succession (>20/s) the human ear cannot separate the individual pulses and 
the sounds are perceived as complex moans, growls, barks or screams. It is likely that 
odontocetes perceive the individual pulses because the species that have been tested are 
capable of percejving individual echolocation pulses that are produced at much higher repetition 
rates (600/s) (Ridgeway, 1983, quoted in Popper above) 

Odontocete species have the ability to use sound to orient in their environment and to locate food 

~

y listening for the echoes of hig~-frequency clicks that the animal directs at the target just as 
ats do (echolocation). Echolocation sounds are higher frequency and may range from 16-20 
Hz to over 1 00kHz. The sounds are short and may include frequency-modulated sweeps. The 
requency and amplitude of the echolocation click varies and apparently depends on the 
ackground noise and target distance. 

Dolphins and porpoises produce their different calls using their nasal sacs, associated muscles 
and muscular nasal plugs. A special fatty tissue region in the melon of the head helps to 
concentrate acoustic energy, allowing the animal to direct the energy in a narrow beam. This is 
different from other mammals which utilise the larynx to produce sound. 
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10.3.5.2 Hearing of Pinnipeds 

Harbour and Grey seals belong to the Phocidae (true seals) family and do not have an external 
ear. Most phocids produce only simple mate-attraction calls and mother-pup calls. Because most 
of their mating behaviour occurs in the water, the phocids tend to produce more underwater 
vocalisations than in-air vocalisations. 

Phocinid seals have essentially flat audiograms from 1 kHz to 30-50 kHz, with thresholds 
between 60 and 80 dB re 1 µPa. Harbour Seals can detect underwater sounds up to 180 kHz if it 
is sufficiently loud, however their sensitivity drops off significantly above 60 kHz. 

Otters spend much of their time in water, but underwater sounds have not been studied. Airborne 
sounds of adults include whines, whistles, growls, soft cooing sounds, chuckles and snarls. 
When stressed otters may utter harsh screams. The sounds produced are in the human range of 
audibility, with sounds in the range 3-5kHz. There is no published data on the hearing of a 
eurasian otter, but as they spend less time in the water than pinnipeds it can be assumed that 
their hearing underwater is unlikely to be as sensitive as that of a pinniped's. 

The hearing ranges of the Salmon, the Eel, Cetacean species and Pinnipeds are compared on 
Figure 10.2. For the purposes of this study we are particularly interested in the High-Frequency 
Cetaceans, which include both Common and Bottlenose Dolphins and Porpoises. Low 
Frequency Cetaceans such as the baleen whales are less likely to appear in the inner bay area 
and are included in the data for completeness only. 

It is immediately apparent that the frequency range of the Salmon and Eel are limited to the low 
frequency (less than 600 Hz) end of the spectrum. The sensitivity of the Salmon is relatively flat 
over the frequency range 10 Hz to 150 Hz and decreases rapidly at higher frequencies (Knudsen 
1992). The sensitivity of the eel increases up to 80 Hz and decreases rapidly at higher 
frequencies, It is apparent from the graph that the frequencies of most interest are those below 
630 Hz for the "fish" species. 

Marine Mammals however have a much higher range of hearing. Bottlenose dolphins can hear 
sounds as low as 40 Hz. However, the sensitivity at these low frequencies is poor. In contrast, 
the high frequency hearing abilities of most odontocetes are exceptionally good. This is related to 
their use of high-frequency sound for echolocation. In the mid-frequency range where 
odontocetes have their best sensitivity, their hearing is very acute. 

~

hocinid seals have essentially flat audiograms from 1 kHz to 30-50kHz, with hearing thresholds 
etween 60 and 85 dB re 1 µPa. Harpour seals are reported to be able to detect sound at very 
igh frequencies, up to 180 kHz. However, above 60 kHz sensitivity is poor and different 

frequencies cannot be discriminated. (Richardson, et al, 1995) 

A simplified interpretation of the hearing thresholds would indicate that marine mammals have 
"better" hearing in that they can hear over a wider range of frequencies and at lower intensities 
than the fish. 

In the audiograms presented in Figure 10.3.2 four sound types are marked A, B, C, and D. 

Sound A 
70 dB re 1 µPa at 10 Hertz. This sound is below the threshold of all species and is not audible to 
either fish or marine mammals. 

Sound B 
130 dB re 1 µPa at 100 Hertz. This sound is above the threshold of all species and is audible to 
both fish to marine mammals. 
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Sound C 
11 0 dB re 1 µPa at 1000 Hertz. This sound is above the threshold of all marine mammal species 
and is audible marine mammals. At 1000 Hertz the frequency is too high for Salmon or Eels to 
hear the sound so it is inaudible to these species. 

Sound D 
70 dB re 1 µPa at 100,000 Hertz. This sound is above the frequency threshold of all species 
except the high frequency cetaceans and is not audible to both fish or marine mammals with low 
frequency or mid frequency hearing ability. 
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Figure 10.3.2 - Hearing Thresholds Marine Species 

10.3.5.3 Avian Hearing 

Birds hearing in air appears to be secondary to vision for sensing threats. Bird hearing is 
generally in the range 1 to 4 kHz with decreasing sensitivity to higher and lower frequencies, 
which is broadly similar to the human hearing range. Humans have more sensitive hearing than 
birds generally and birds gathering in flocks are somewhat accustomed to natural background 
noise. Many species live in urban environments with high levels of noise and there is both 
anecdotal and research evidence indicating that birds habituate to elevated noise levels. 

Considerable research effort has gone into the effects of low flying military aircraft on nesting 
birds. Birds have a natural startle response and it is necessary to separate biologically significant 
disturbance from other forms. Incubating birds can be startled from a nest by a loud sound and 
return a~er an interval. If that interval is too long the eggs/young can die. Awbrey and Bowles 
( 1990) found that startle responses by nesting raptors were short and did not result in a risk to 
the nest. 

The noise levels associated with this project can be generally described as 'continuous' 
construction noise and the noise levels in air have been modeled and evaluated for impact on 
humans. With appropriate mitigation there will not be a significant impact and it is reasonable to 
infer the same applies to bird populations. Blasting noise is however a case where a startle 
response may result in a short term startle response. In order to minimise the risk to nesting birds 
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in particular it is planned (other than in exceptional circumstances) to limit blasting to one blast 
per day. 

10.3.6 Impact Thresholds for Marine Fauna 

10.3.6.1 RECOVERABLE/ NON RECOVERABLE INJURY 

Extreme levels of underwater noise can cause fatalities or non-recoverable injury and such noise 
levels occur close to very loud sources. As noise propagates out from a source, some of the 
energy is dissipated and the impacts are lessened. At some point, recoverable injury such as a 
temporary threshold shift (TTS) may be caused. This is defined as a temporary change in 
hearing capability which returns to normal after a period. Permanent Threshold Shift (PTS) is a 
permanent hearing impairment and thus a non-recoverable injury. 

Further from the source, a zone may exist where the noise from the source is such that it 
prevents communication or detection capability for predators or prey and may directly or 
indirectly impact an animal. This 'Disturbance Zone' is one in which the animal is disturbed to an 
extent that it reacts in some way. Reactions can have behaviourally significant consequences, for 
example if breeding is interfered with. 

Beyond this is a zone in which animals can hear underwater noise from the source and in some 
cases react to it but the consequences are not significant when viewed in the context of the 
conservation status of local populations. 

Sound Exposure Level (SEL) is a measure of energy that incorporates both sound pressure level 
and duration. The spectral content can also be taken into account by an M-weighting, which is a 
frequency weighting to allow for the functional hearing bandwidths of different marine mammal 
groups. 

10.3.6.2 TEMPORARY THRESHOLD SHIFT 

There are limited scientific data available on underwater noise levels in general and this is 
particularly the case regarding injury and disturbance thresholds. For example, no data exist on 
the onset of Permanent Threshold Shift (PTS) in marine mammals. A review by Southall et al. 
(2007) proposed a PTS threshold of 6 dB above the unweighted Sound Pressure Level (SPL) 
and 15 dB above the M-weighted SEL. 

Natural biological variations of up to 1 0 dB in an individual's hearing ca~ability can occur for 
many reasons. The Report of the Expert Hearing Group on Hearing Disabi ity assessment set a 
minimum threshold of 20 dB (SPL) in threshold shift as the onset of disabili y. A threshold shift of 
6 dB (SPL) in marine mammals can therefore be regarded as a conservative approach. 

Some scientific data are available on recoverable injury and audibility thresholds for different 
species. These data was used by Southall et aI. (2007) to develop metrics for potential impacts 
on marine mammals. Southall et al. propose SPL criteria of 230 dB re 1 µPa (peak broadband 
level) for PTS onset in cetaceans and 218 dB re 1 µPa for pinnipeds. TTS onset is expected at 
224 dB re 1 µPa (peak broadband level) and 212 dB re 1 µPa for cetaceans and pinnipeds 
respectively (Finneran et al., 2002; Southall et al., 2007). The SEL criteria proposed are TTS 
onset at 183 dB re 1 µPa2-s for cetaceans and 171 dB re 1 µPa2-s for pinnipeds, and PTS onset 
is expected at 15 dB additional exposure. 

The Southall criteria for High frequency cetaceans (Harbour Porpoise) were based on an 
extrapolation of data for Mid frequency cetaceans. Kastelein et al (2012) found that for relatively 
small threshold shifts (<15 dB), recovery is quick (within ~60 minutes). In most cases reduced 
hearing for such a short time period (if it does not occur many times per day) may have little 
effect on the total foraging period of a porpoise, particularly at low frequencies. With species 
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such as Harbour Porpoise likely to move away from significant noise sources they are unlikely to 
repeatedly expose themselves to high noise levels in this way. 

The greatest risk to bird life from this project is the risk of a diving bird being close to an 
underwater blast. Other activities generating noise may disturb bird life to a greater or lesser 
extent but are unlikely to have fatal consequences. The available evidence on the risk to diving 
birds during blasting indicates that unless the birds are very close to the source of the blast no 
injuries are likely. For this reason Terns and Gulls are not considered as being at risk from 
underwater noise. 

Yelverton et al.I (1973) investigated far field underwater blast effects on mammals and birds and 
found that ducks subjected to 234 dB re 1 uPa peak and 225 dB 1 uPa2-s SEL when submerged 
were not harmed. The corresponding levels for ducks on the surface were 230 dB re 1 uPa peak 
and 220 dB 1 uPa2-s SEL. The explanation for the higher levels required to cause injury at the 
surface was based on the fact that most of the vital organs were located above the water 
surface. Stemp (1985) has stated that there is no evidence of high underwater sounds affecting 
diving birds. 

There are no available data on disturbance to diving birds due to underwater noise levels. 
Doorling and Therrien (2012) indicate that diving birds may not hear well underwater. Startle 
responses and behavioural changes are therefore likely to be determined by airborne noise 
levels rather than underwater noise levels. 

10.3.6.3 DISTURBANCE CRITERIA 

Behavioural disturbance is difficult to quantify as reactions are highly variable and context 
specific making them less predictable Southall et al., (2007). SPL fails to account for the duration 
of the exposure, but it is the metric that has most often been estimated during disturbance 
studies (Southall et al., 2007). These values were based on those for multiple pulse sounds for 
all species, except for the harbour porpoise where all of the studies reviewed in Southall et a!. 
(2007) were classified as non-pulses (intermittent or continuous sounds that can be tonal, 
broadband or both. Finneran and Jenkins (2012) have proposed SEL based criteria for 
disturbance which do take account of the duration of the exposure. These criteria are 
precautionary as only a small number of controped studies have been performed, few field 
studies estimate received levels and a limited number of species are represented. The long-term 
implications of these behavioural responses have also not been determined. 

Recent research on noise sensitive marine mammals indicates that disturbance/displacement is 
of shorter duration than previously reported, Thompson et. al (In Press) and while disturbance 
may take place at relatively low received levels the disturbance is context specific and distant 
sources may result in moderating reactions, De Ruiter et al (2013). 

Hawkins and Popper (2012) have reviewed exposure metrics for fish species. The current US 
criteria of Peak SPL 206 decibels dB re 1 µpa, SELcum 187 dB re 1 µPa2-s for fishes above 
2 grams and SELcum 183 dB re 1 µPa2-s for fishes below 2 grams need to be viewed in the light 
of more recent studies indicating that these thresholds are too conservative. Halvorsen et al. 
(2011) indicate the thresholds may be 20 dB below those found in better controlled studies. 

In spite of the recognition that fish sense underwater noise as PV, no guidelines exist on PV 
exposure and very few data are available on PV levels. This significant data gap will be 
addressed in the forthcoming report which will set out 'risk categories' of High, Medium or Low 
within specific zones based on available studies. This categorisation of risk has been adopted for 
this report in relation to disturbance. 

Due to historical reasons, underwater noise levels are referenced against a pressure of 1 µPa 
therefore noise levels in air are not directly comparable with noise levels underwater. The 
concept of M-weighting was introduced by Southall et al., (2007) to take into account the spectral 
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characteristics of underwater noise and their potential impact on marine mammals in particular. 
Southall et al., (2007) introduced 5 categories of marine mammal thresholds, Low Frequency 
Cetaceans, Mid Frequency Cetaceans, High Frequency Cetaceans, Pinnipeds in Air and 
Pinnipeds underwater and proposed different M-weighting curves for each category. 

Due to the shallow waters surrounding this development no Low Frequency Cetaceans are 
considered to be close enough to the proposed development to be at risk from underwater noise. 
In the unlikely event that any Low Frequency Cetaceans approach the risk area, mitigation 
measures will be implemented in a similar fashion to other Marine Mammals but the risk is not 
otherwise considered further in this section. In line with best international practice, Finneran & 
Jenkins (2012) and NOAA (2013), consideration is given to Cetaceans, Phocids and Mustelids 
separately rather than limiting consideration to Cetaceans and Pinnipeds as general classes of 
Marine Mammal. 
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, .... a.;.n.::~ 71 ~ -ic ~ JI [;t':fiojj::ujB'§l - I 
Mid F1eqae1,ey Cetacw,_,s __ 
Sound Pressure 224 dB re 1 uPa 
Level (peak)(flat) 
Sound Exposure 183 dB re 1 uPa2-s 
Level (M weight) 

High Fieqaency Cetaceans 

224 dB re 1uPa 
(peak)(fla!)_ 
183 dB re 1 uPa2-s 
(M weight) 

224 dB re 1 uPa 
(l'.1eak}(._fla~t),__ 
200 dB re 1 uPa2-s 
(M weight) 

Sound Pressure 224 dB re 1 uPa I 224 dB re 1 uPa 224 dB re 1 uPa 
Level (peak)(flat) (peak)(flat) (peak)_(flat} 
Sound Exposure 183 dB re 1uPa2-s 183 dB re 1uPa2-s 195 dB re 1uPa2-s 
Level (M weight) (M weight) - ~ weight) 

Phochls (in water) 

1 uPa , Southall et al, 2007 

Southall et al, 2007 

Southall et al, 2007 

120 d.B re 1 uPa2-s I Finneran & Jenkins 
M weight)_ 2012 

Sound PI essur e 
Level 

212 dB re 1uPa ! 212 dB re 1uPa 212 dB re 1uPa s th II t 1 2007 (peak)~) ___ ~ (~k) flat k flat ou a e a ' 
Sound 
Level 

Exposure 

Phocids (in-air) 
Sound Pressure 
Level 
Sound Exposure 
Level 

171 dB re 1uPa2-s 171 dB re 1uPa2-s 188 dB re 1uPa2-s 100 dB re 1uPa2-s Finneran & Jenkins 
(M weight) (M weight) (M weight) (M weight) 2012 

143 dB re 20uPa 
(peak)(flat) 
129 dB re 20uPa2-s 
M weiQht 

143 dB re 20uPa 1143 dB re 20uPa 
(peak)(flat) (peak)_(flat) +-------
129 dB re 20uPa2-s . 129 dB re 20uPa2-s 100 dB re 20uPa2-s I Finneran & Jenkins 
M weiQht) (M weii:iht) (M weight) 2012 

Southall et al, 2007 

Table 10.3.1 - P,oposed Undliiiwadet Noise F1J11&111e Criteria (Part 1 of 2) 
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~~ 

Mustelids (in water) 
Sound Pressure 
Level 
Sound Exposure 
Level 

Mustelids (in air) 
Sound Pressure 
Level 
Sound Exposure 
Level 
Fish (0.1 kg) 

212 dB re 1uPa 
(~k)(flat) 
171 dB re 1 uPa2-s 
(M weight) 

143 dB re 20uPa 
(peak)(flat) 
129 dB re 20uPa2-s 
(M weight) 

Sound Exposure 195 dB re 1 uPa2-s 
Level PTS onset 
Fish (1.0 kg) 
Sound 
Level 

Exposure 200 dB re 1 uPa2-s 
PTS onset 

Diving Birds 
~ 

I tr._ 

212 dB re 1uPa 212 dB re 1uPa Finneran & Jenkins 
(peak)(flat) _ (~k)(flat) 2012 
171 dB re 1 uPa2-s 188 dB re 1 uPa2-s 100 dB re 1 uPa2-s Finneran & Jenkins 
(M weight) (M weight) (M weight) 2012 

143 dB re 20uPa ·1143 dB re 20uPa I Finneran & Jenkins I 
(~ak)_(flat) . (~ )(flat)__ . 2012 _ 
129 dB re 20uPa2-s 129 dB re 20uPa2-s 1100 dB re 20uPa2-s Finneran & Jenkins 
(M weight) (M weight) ___ ~. (M weight) 2012 __ 

187 dB re 1 uPa2-s 
PTS onset 

192 dB re 1 uPa2-s 
PTS onset 

Popper et al. ( 1997) 

Popper et al. ( 1997) 

No specific data is available on injury tl11esl1olds·or·behaviour of diving birds exposed to underwater noise 

Table 10.3.2- P,uposad Um:laiwate, Noise.Expusu,e Criteria (Part 2 of 2) 

The above criteria will be used to quantifyihe effect or ~xisting-and proposed noise emissions on the species of interest. 
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level will be lower than background during the day and equal to background levels at night. At 
night in a bedroom with an open window the worst case prediction is for a noise level of 30 dBA 
which is within the WHO guideline for no disturbance. In any other case, i.e. 2 ships unloading in 
port simultaneously the impact will be 3 dB less. The impact is classed as negligible at Mellows 
Park for this reason. 

At Frenchville the background noise levels are 52 dBA by day and 35 dBA at night. There is a 
negligible impact during the day and as with Mellow's Park the impact at night is classed as 
negligible. 

Harbour Hotel 

Cena Mara 
Apartments 
DockGate 
Apartments 
Dun Aengus 

~artments 
Mellows Park 

Frenchville 

Table 10.4.5 • Shipping Noise (Lden) 

53 

66 

64 

46 

30 

33 

10.4.6 Potential impact of Airborne Noise on Fauna 

31 

39 

36 

43 

40 

39 

Airborne noise was modelled extensively in the Environmental Impact Statement. The most 
intense noise will arise due to impact pile driving and the airborne noise contours arising from 
this are shown in the figure below. Noise levels at the nesting sites on Mutton and Hare Island 
are in the order of 55 dBA. This represents a worst case noise level put will not arise during the 
nesting or pupping season as pile driving will not be carried out during the period Apri!-July 
inclusive. A noise level of 55 dl3A is extremely unlikely to generate a startle response at any 
sensitive location as traffic noise, passing boats or overhead flights by aircraft regularly generate 
this level of noise without adverse effect. 

1 p.4.6.1 PHOCIDS & MUSTELIDS 
The airborne noise disturbance thresholds for Phocids and Mustelids is in the order of 100 dB M 
weighted. The M weighting in air is almost directly equivalent to the 'B' weighting for human 
hearing. At low frequencies the difference between A weighting and B weighting is less than 30 
dB so even in a worst case scenario the M weighted noise level will rise to 85 dBA, well below 
the threshold for disturbance. 

10.4.6.2 NESTING BIRDS 
Terns and other ground nesting birds show great loyalty to nesting sites. The noise levels 
associated with this project are below the threshold for disturbance. 
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For the Galway Harbour Extension, the construction will comprise a combiwall system 
comprising tubular 'King' piles of either 900mm or 1.2m in diameter with three sheet piles in 
between. The piles will be driven into crushed rock to a depth of 2.5 to 3.0m as indicated on 
drawing numbers 2139-2142 & 2139-2143. 

Piling will comprise a mix of impact piling and vibratory piling (vibropiling) depending on ground 
conditions. The expected average rate of installation is 4 tubular piles and 12 sheetpiles per day, 
a quantity that will vary depending on ground and weather conditions. The estimated time to 
install a tubular pile is in the order of 30 minutes and each sheet pile is estimated to take 6 
minutes on average to vibrate into place. A considerable amount of time each day is taken up 
with relocating and aligning the pile driver and handling the piles. This non-piling time serves a 
useful function in reducing the overall noise emissions from the activity. 

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 Reyff (2007) . This compendium reports 
10m peak sound pressure levels of 208 to 210 dB re 1 µPa for 0.9 to 1.5m diameter piles when 
impact driven and 175 to 182 dB re 1 µPa 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 µPa for a 1.5m impact pile driver with a peak 
frequency in the 200 to 500 Hz region. 

10.5.6 Shallow Water Noise Model 

As outlined above, noise propagation in shallow water is complex in particular close to the 
source. The use of source level data indicates a high noise level close to the source which does 
not actually arise. Until better models are developed, the concept of all noise sources being 
reduced to a single point in space requires this to happen. The noise levels predicted close to the 
source are therefore considerably overestimating the actual received noise levels. 

It is difficult to model underwater noise in shallow water in a simplified manner due to the number 
of variables involved. Marsh and Schulkin (1962) validated a shallow water model with about 
100,000 measurements. Greatest errors are likely close to the source as the model was 
optimised for long range transmission (Urick et al. 1968). The model is based on water depths of 
up to 200m and surface bottom interactions are seriously underestimated in very shallow (<20m) 
water due to (a) cut-off frequency and (b) higher grazing angles close to the source resulting in 
greater absorption in the sediments. 

Schlulkin and Mercer (1985) reviewed the model and proposed some revisions and the near 
field anomaly term has been adjusted for propagation over mud in the model used as the basis of 
the calculations for this project. 

The model for this project takes account of each of the sources on a case by case basis with 
frequency dependence built into the propagation model. The received level for each receiver type 
is corrected as appropriate using a type specific weighting. In order to simplify the discussion the 
sources are considered in three groups; impulsive sounds from blasting and pile driving , 
continuous noise from construction activities and noise from shipping. 

10.5.6.1 Noise Model Results 

Noise Model Results are presented in Appendix 10.2, with the category of impact indicated on 
the figure for each impacted species, i.e. Piling Noise levels impacting on Pinnipeds indicating 
the zones in which Permanent Injury, Temporary Injury and Disturbance are likely to occur. 
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Appendix 10.3 comprises impact radii plots illustrating the radius in which the various impacts 
occur for different sources. 

These figures indicate that for pile driving an exclusion zone of 64m is required, for dredging a 
zone of up to 128m for dredging and 1 km for blasting activities in order to avoid any possibility of 
temporary injury to marine fauna. The limiting factor being the impact on Pinnipeds in all cases. 
The following tables show the relevant information. 
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~~ 

Activity 
PTSOnset TTSOnset Disturbance Disturbance Disturbance 

NorHeWVet ablt! RecoVerable <100m <1000m >1000m 

Animal Population Animal Population Animal Population 

Cetaceans 
~~ -

Dolphin 19 100 H L M L L L 

Harbour Porpoise 16 90 H L M L L L 

Phocids - ~ - -- -
Common Seal 100 500 H L M L L L 

- - - - -- --
Grey Seal 100 500 H L M L L L 

Mustelids 
·-

Otter 90 500 H M M L L L 

Fish 
--

Salmon 18 no data H L M L L L 
- --

Lamprey 18 no data H L M L L L 
-- --

Eel 18 no data H L M L L L 

Di1,i119 Bhds 

Cormorant no data no data H L M L L L 
- --

Great Northern Diver no data no data H M M L L L 
- --

Red-Breasted Merganser no data no data H M M L L L 

Table 10.5.3 - Und&iwater Noise lmpacls Blasting and Impulsive Piledriving impact ,ange (m) 
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~~~\::J,•J I t l, ■ • l:,, 1•J 11!.a\!1, 1·11, l::t:J ~ 

Activity 
PTSOnset TTSOnset Disturbance Disturbance Disturbance 

Non-1ecovea able Recover able <100m <1000m >1000m 

Animal Population Animal Population Animal Population 

Cetaceans - -- -- -- -
Dolphin 13 75 H L L L L L 

----
Harbour Porpoise 55 300 H M M L L L 

Phocids - --

Common Seal 60 350 H M M L L L 
-- ~ --

Grey Seal 60 350 H M M L L L 

Mustelids 
-- -- --

Otter 55 100 H M M L L L 

Fish 
- - -- - - -- --

Salmon 95 no data H L M L L L 
- - -- -- --

Lamprey 95 no data H L M L L L 
- -- --

Eel 95 no data H L M L L L 
~ 

Diving Bhds 
- -- -- -- --

Cormorant no data no data H L M L L L 
--

Great Northern Diver no data no data H M M L L L 

Red-Breasted Merganser no data no data H M M L L L 

Table 10.5.4 - Um:letwal&t Nui&e Impacts·- Consb:uctiun-Aclivities impact range (m) 

~0-=67 
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Activity 
PTSOnset TTS Onset Disturbance Disturbance Disturbance 

Non-t'eCovetable Recoverable <100m <1000m >1000m 

-
'dno' indicates dues i1ot occur Animal Population Animal Population Animal Population 

Cetaceans --

Dolphin dno dno H L L L L L 
- - -- --

Harbour Porpoise dno dno H L L L L L 

Phocids - - -- --- - -- -- --
Common Seal dno <2 H L L L L L 

- - -- -- --
Grey Seal dno <2 H L L L L L 

Mustelids 
-~~ ~~ --

Otter dno <2 H L L L L L 

Fish 
·- - - ---

Salmon 2 no data H L L L L L 
- --

Lamprey 2 no data H L L L L L 
--- --

Eel 2 no data H L L L L L 
- - - ---

Diving Biuls 

Cormorant no data no data M L L L L L 
-

Great Northern Diver no data no data M L L L L L 
---

Red-Breasted Merganser no data no data M L L L L L 

Table 10.5.5 - Und&twat&, Noise Impacts-- Shippiug T,affic impact ,auge (m) 

10-68 
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10.6 VIBRATION 

10.6.1 Introduction 

This development has the potential to cause vibration from 2 sources; underwater blasting and 
construction traffic. The impact from construction traffic is likely to be of the order of less than 
2 mm/s peak particle velocity in close proximity to operating heavy construction machinery. 
Levels from blasting could be higher than this if uncontrolled. 

10.6.2 Vibration Sensitive Locations 

There are no residential areas close enough to the proposed development to warrant any 
concern regarding vibration. Due to the isolated nature of the site there is no significant issue 
regarding vibration from construction machinery or traffic. There are 3 areas of potential concern 
regarding underwater blasting vibration. 

• Sensitive structures on the Galway Harbour Enterprise Park 
• Ground nesting birds (in season) 
• Commercial Shelfish areas in Galway Bay 

10.6.3 Vibration Design Criteria 

Blasting can give rise to vibration, audible noise, and flyrock. The levels of vibration caused by 
blasting are well below those which can cause structural damage to properties. Nonetheless, 
vibration transmitted through the ground can 'shake' buildings and people and may cause 
nuisance. 

Professional control of drilling and blasting operations can ensure through the design of the 
layout of the workings, that blasts are designed to minimise impact on sensitive areas. Use of the 
"delayed detonation" blasting technique, whereby the blast takes place in a series of timed small 
explosions rather than a single large blast, helps to minimise the vibration levels. 

The EPA recommends that to avoid any risk of structural damage to properties in the vicinity of 
the blast, the vibration levels from blasting should not exceed a peak particle velocity of 12 
millimetres per second as measured at a receiving location when blasting occurs at a frequency 
of once per week or less. In the event of more frequent blasting, the peak particle velocity should 
not exceed 8 mm/second. 

10.6.4 Sensitive Structures in the Harbour Area 

The Galway Harbour Enterprise Park has both bitumen and a fuel storage tank farms located in 
close proximity to the proposed development. Both sites are fully bunded, but because any 
spillage is regarded as having a major impact the sites are regarded as particularly vibration 
sensitive and appropriate mitigation measures will be applied. 

10. 6. 5 Ground nesting birds 

Vibration levels from underwater blasting are of very short duration and can be controlled to low 
levels. There will however be a short period each year where if blasting is required to be carried 
out some mitigation may be required. 
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10. 6. 6 Commercial shell-fishing 

Commercial fishing in Galway Bay comprises fishing for prawns and commercial oyster rearing. 
In both cases the animals habitat is the bottom of the water column. The separation distance 
between the site and the oyster farming in particular indicates that any impact will be negligible. 
There is the potential however for some disturbance to prawns in the area between Mutton Island 
and Hare Island. The disturbance due to vibration levels is however likely to be less than that 
resulting from changes to water flow which are dealt with in Chapter 7. 

10.7 MITIGATION 

10. 7. 1 Introduction 

The approach taken to mitigation on this project is based on the best practice hierarchical 
approach. This approach can be summarised as follows: 

10. 7 .1.1 Prevention 

Where possible the final design has engineered low noise and vibration solutions into the design. 
In the initial design stages a significant quantity of rock was to be removed by blasting and 
excavation. By re-designing the location and orientation of the proposed development to take 
maximum advantage of the sediment thickness, the quantity of rock to be excavated has been 
minimised. 

Once the final layout was determined the staging of the construction works were examined. In 
the event of pile driving and blasting (to key in the piles) taking place close to Nimmo's Pier 
significant noise levels could arise in the lower parts of the River Corrib. 

In order to minimize impact on migrating fish and the seal pupping season, no blasting or pile 
driving will take place from April until July inclusive. 

10. 7 .1.2 Reduction 

Where it has not been possible to prevent impacts, steps have been taken to reduce the impact 
through minimisation of cause of Impact at source, abatement at source or abatement at the 
receptor. An example of this type of measure is the imposition of a limit on the maximum 
jnstantaneous charge in any underwater blast to minimise underwater noise and vibration 
Impacts. A comprehensive environmental monitoring and management programme is proposed 
as part of the project development. 

1 0. 7 .1.3 Remedy/Offset 

Where residual impacts remain, that cannot be prevented or reduced, remedial or compensatory 
action is taken. 

10. 7. 2 Construction Phase 

The primary concern during the construction phase are the blasting and pile driving processes. 
~itigation measures will be driven by the principle of reduction at source. In this regard trial 
blasting will be carried out prior to the commencement of production blasting to confirm the 
optimum blast ratio for the process, to test the effectiveness of the proposed mitigation measures 
and to provide initial monitoring data for the blasting events. 

The mitigation measures proposed are based on international best practice in particular that 
adopted by the Canadian authorities (Anon), and the American authorities (Anon 1991 ), (Anon 

-70 
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2006) and British Standard 5607 Code of practice for the safe use of explosives in the 
construction industry. 

• A test programme to develop from small charges to the maximum charge weight per 
delay interval for production will be carried out and reported to the planning authority prior 
to the commencement of production blasting. 

• Details of volume and length of all blasting agents, detonation cord, and explosives will 
be limited to the minimum necessary to conduct the work in a manner that is efficient, 
safe for workers and protective of aquatic and marine organisms. Initiation of explosive 
charges should be conducted with the minimum length of detonation cord possible but 
will preferably utilise shock tube detonation where possible. 

• The charge weight per delay, location, diameter, spacing and burden between borings, 
placement of explosives within borings, stemming, maximum length of stemming and the 
location of the detonator within the boring will be recorded for each blast and reported to 
the planning authority. A full blast report including climatic and sea conditions and any 
incidents occurring during blasting (including misfires) will be reported to the planning 
authority on a quarterly basis. 

• All drilling and blasting will require the preparation of a detailed method statement 
outlining: 

o The location and route of any submerged cables, power or service lines 
o The effect of climatic and sea conditions on the operation 
o Shipping both commercial and leisure 
o Site geological conditions 
o Environmental conditions including the protection of marine life 

o roposed exclusion zones 
o ~roximity of structures and residential areas 

o xplosive type, detonation method, transport, storage, charging and dealing with 
misfires 

o The removal of material pre and post blasting. 
o Monitoring and reporting measures to be implemented during the course of the 

works 

• All blasting will take place in daylight hours and sea state O to sea state 3. Where 
possible blasting will take place at low tide conditions. 

• All explosives used will be detonated using a delayed detonation technique with a 
minimum delay of 25 milliseconds between detonations. 

• The maximum instantaneous charge permitted in any blast will be 10 kg of explosive. 

• The timing of all blasting operations will be such as to minimise the impact on marine 
animals, including smolt migration, seal pupping etc. 

• Details of the policing of the exclusion zone for blasting, a detailed Marine Mammal 
Watch Plan including the provision of Marine Mammal Observers for the blasting 
programme will be submitted to the Parks & Wildlife Service for agreement prior to the 
commencement of blasting 

• All shock tubes and detonation cord or electric wires will be recovered and removed after 
each blast. 

• After loading a charge in a hole, the hole will be backfilled (stemmed) with clean imported 
angular stemming material. The stemming material shall be uniform, crushed, angular 
stone. The stemming material shall be within the range 1/20 to 1/8 of the borehole 

0-7 
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diameter being confined. The stemming material shall not be acceptable if it contains 
more than 10% fines. Stemming material shall be placed a minimum vertical length of 
three borehole diameters above the placed charge within sound rock. A standard 
procedure of logging the hole and placing the explosives shall be established to resolve 
and verify the proper placement of stemming material. Records of the above shall be 
held on site for inspection until the conclusion of the blasting operations. 

• Due to the complex nature of the inner bay and the significant flow of fresh water from 
the Corrib it is not likely that mitigation measures such as the use of air-curtains will be 
effective due to the currents involved. 

Underwater noise levels to be monitored in accordance with the proposals in the EMF and to be 
agreed with the National Parks and Wildlife Service prior to the construction period with particular 
emphasis on the smolt and eel migration period. 

Vibration levels during underwater blasting to be recorded at the following locations: 

Galway Harbour Enterprise Park at a location to be agreed with the operators of the 
storage tanks 

Mutton Island at a location to be agreed with Galway City Council. 

Dredging works will be carried on a round the clock basis. TSHD operations will not give rise to 
any significant noise levels. The operation of the backhoe dredger needs to be carefully 
controlled to avoid operation at night close inshore. The full extent of operation will not be clear 
until the TSHD dredging is complete and the dredge management plan must be revised to take 
account of night time noise levels. 

Pile driving noise is such that it cannot be permitted during nigh time hours, i.e. 11 pm to 7 am. 
The pile driving equipment can however operate on a round the clock basis provided no pile 
driving is carried out during night hours. 

10. 7.3 Residual Impacts 

The mitigating effect of relocating the port to the New Harbour cannot be overstated. The noise 
levels, particularly at night time, will reduce considerably in the existing docks area. The provision 
and use of shoreside electricity could significantly reduce ship noise emissions in the future. 

10. 7 .3.1 Noise Levels at the Existing Docks 

Beneficial 

Noise levels at the existing docks area will remain at current levels due to traffic and city centre 
noise sources. Noise levels due to shipping will reduce significantly and in particular night time 
shipping noise levels will in effect be eliminated. 

10.7.3.2 Noise levels at residential areas at Renmore & Southpark 

Minor Adverse 

Minimal increase in noise levels which will generally mean that the New Harbour activity will be 
inaudible based on current noise levels at these locations. It is possible that on a very calm night, 
with no traffic noise the port will be audible out of doors at these locations. This impact is unlikely 
to occur other than on a few occasions during the year. 

0- 2 
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10.7.3.3 Underwater Noise Levels at the New Port 

Localised minor adverse impacts but not on a biologically significant scale. 

Noise levels due to shipping at the new port will be limited in time and geographical extent. The 
operational noise levels due to shipping will not cause any level of disturbance at any sensitive 
sites. 

10.8 CONCLUSIONS 

The overall impact of the proposal will be to reduce the underwater noise levels in the existing 
harbour area. There will be an increase in the intensity of the underwater noise levels at the new 
harbour area due to larger vessels. The impact of these increased intensity levels is mitigated by 
the fact that the elevated levels will be of shorter duration as docking, entering and leaving the 
port will be quicker and less vessels will be required for an equivalent throughput of cargo. 

Operating noise levels due to the proposed development are below the level that has the 
potential to cause any hearing damage to fish or marine mammal species in the long term. 
Significant mitigation measures will be employed during the construction phase to avoid potential 
impacts on these species. 

The proposed noise level due to larger vessels using the new port facility will be comparable with 
existing noise levels at the head of Nimmo's pier in both intensity and temporal effect. It is 
possible that shipping noise could create an avoidance response in both fish and marine 
mammal species for a short time while a vessel is berthing. The impact of this avoidance 
response will be short term (minutes) and of no critical significance. 

With the proposed noise and vibration mitigation measures in place no significant long term 
impact on marine life in the bay is expected. 
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Galway Harbour Extension - Response to Submission of (24] 
11 • e_Jl.odJhe_Gaeltacht NPWS 

INTRODUCTION 

THIS DOCUMENT ADDRESSES THE OBSERVATIONS AND RECOMMENDATIONS 
MADE BY THE DEPARTMENT OF ARTS, HERITAGE AND THE GAELTACHT IN THEIR 
LETTER DATED 11 th MARCH TO AN BORD PLEANALA (REF:SID-2014-GE-02). 

While paragraph numbering was not present within the letter from the Department, where 
possible, reference has been made to relevant page numbers in the submission, for ease of 
reference. This response submission also makes reference, where relevant, to a Natura 
Impact Statement Addendum/Errata Document (dated October 2014) and EIS 
Addendum/Errata Document (dated October 2014), which was submitted as part of a 
response to a Request for Further Information to An Bord Pleanala in October 2014. 

It should also be noted that following submission of the response to the Request for Further 
Information in October 2014, an additional observation document from the Department was 
received in December 2014. A similar response document has been prepared by the 
applicant, with an additional Natura Impact Statement Addendum/Errata Document II (dated 
January 2015) and EIS Addendum/Errata Document (dated January 2015), which will be 
circulated to An Bord Pleanala and relevant bodies at the Oral Hearing. The information 
within the response submissions should be read in conjunction with each other and the two 
Addendum/Errata documents, but the most recent Addendum Errata Documents (January 
2015) contain the most up to date information regarding impact assessment and conclusions 
and therefore should be considered to supersede the information in previous documents, as 
applicable. 

Page 11 
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Dept. of Arts, Heritage and the Gaeltacht [NPWS] 

Archaeological 

[24) 

The mitigation measures were accepted by the Department and are now clarified in EIS 
Addendum Chapter 13.2. In relation to Lough Atalia Bridge, the following is our response: 

The lowering of Lough Atalia Road under Rail Bridge UBG171 was advanced via a Part 8 
planning process. On 28th April 2014 Galway City Council confirmed Part 8 approval to 
carry out this work. 

A condition of this permission was that all excavations shall be monitored by an appropriate 
archaeologist. The Contractor is required to engage a suitably qualified archaeologist to 
monitor the work and the monitoring shall be licensed under the National Monuments Acts. 

To ensure stability of the existing abutments during the road lowering Works, excavations 
adjacent to the abutments will be limited to approximately 2m sections at any one time. 

Nature conservation (Page 3, 4, DAHG Submission) 

Within a number of paragraphs within the text, the Department expressed an issue with 
regard to the conclusion of indeterminate effect on habitats and species which are 
conservation interests of the relevant Natura 2000 sites. 

References to 'indeterminate' conclusions are made by the DAHG on Page 3, paragraph 5; 
Page 11, paragraph 6; Page 12, paragraph 2, 4 and 5; Page 14, paragraph 3 and 4; Page 
16, paragraph 1. 

Response 1: 

A general response is provided, with more specific issues dealt with under relevant headings 
throughout the text below. 

More thorough and critical assessments of likely levels of impact on Annex I habitats, Annex 
II species and SCI species of the SPAs were undertaken and included with the Response to 
Further Information to An Bord Pleanala and included within the EIS and NIS 
Addendum/Errata documents (October 2014). The assessments were based on more 
detailed desk studies, additional field studies and included additional specialist input. The 
assessments resulted in the ability to assign more specific levels of potential impact 
associated with the proposed development. 

Following submission of the response to the Request for Further Information, additional 
critical analysis, assessment and consideration of design mitigations was undertaken, which 
is documented within the NIS Addendum/Errata Document II (January 2015). There are no 
longer indeterminate conclusions within the document. 
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De t. of Arts Herita e and the Gaeltacht NPWS 

In combination effects (Page 4, DAHG Submission) 

[24) 

Clarification on the estimated loss of Annex I or potential Annex I habitat associated with 
previous development in the area is provided below. Clarification on the legacy loss of 
habitat for Annex I Birds and Annex II (Habitats Directive) species is also provided. 

Response 2: 

1. Stony bank habitat 0.28 ha 
2. Salt marsh 7 .39 ha 
3. Intertidal habitat 8.58 ha 

Recent Extreme Weather Events (Page 5. DAHG Submission) 

The Department recommended that the applicant would clarify or confirm that predictions 
and models used in the assessments covered the potential for such extreme storm 
conditions as recently experience, and remain valid. 

Response 3: 

The coastal processes models of Galway Bay used in the assessments were developed and 
applied to extreme return period hydrodynamic and wave climate conditions of a severity 
worse than observed in December 2013 and January 2014 and the results and impact 
findings presented remain valid over the full range of hydrodynamic and meteorological 
conditions. 

Extreme weather causes increased energetic demands, requiring birds to feed for longer to 
meet these demands. Extreme weather may also reduce the availability of food resources 
(e.g., frozen fields), causing increased densities of birds in the remaining available habitats. 
Extreme weather may also cause influxes of birds from continental regions causing 
increased densities of birds in the site. These factors can, potentially, cause the local 
population to reach, or exceed, the effective carrying capacity of the site, and cause 
Increased mortality rates due to density-dependent processes. In addition, birds may be 
more susceptible to disturbance impacts in extreme weather due to the energetic costs of 
responding to the disturbance (when birds are already energetically stressed) and the loss of 
feeding time (when birds are already having difficulty meeting their food requirements). 

With reference to the GHE development, there is no evidence that any of the above factors 
is a significant issue. The levels of displacement that will be caused by the GHE 
development are so small that it is not reasonable to suppose that such displacement will 
significantly increase densities in the remaining habitat to the extent that would be required 
for this displacement to contribute to increased mortality rates in extreme weather. The area 
around the GHE development site is already subject to high levels of disturbance, and birds 
using these areas will be habituated to some degree to disturbance impacts. Therefore, it is 
not reasonable to suppose that the birds will be so sensitive to disturbance impacts that 
there will be significant increases in energetic costs/loss of feeding time in extreme weather. 
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[24] 

Coastal Lagoons (1150) and Terrestrial and Coastal Habitats (Page 5 DAHG 
Submission) 

The Department requested more detailed information to describe and evaluate the terrestrial 
and coastal habitats of the receiving environment to the east of the proposed development, 
with regard specifically to the assessment of impacts on Annex I habitats. 

Response 4: 

Dr. Micheline Sheehy Skeffington, an acknowledged expert on salt marshes and stony bank 
habitats in Ireland, who as a field botanist, is familiar with the shingle ridge at Renmore 
Lough and has visited it on many occasions to record plant species since the 1980s, was 
commissioned to undertake a site visit and to prepare a report in the light of the comments 
raised within An Bord Pleanala's Request for Further Information and comments from 
DAHG, in March 2014. In order to respond to the relevant points, the site was visited on 
22nd July, 2014, with the findings outlined below, and also incorporated into the Response 
to the Request for Further Information and NIS Addendum/Errata Document (October 2014). 

Following an additional submission in December 2015, additional clarification was provided, 
including updated mapping information. This updated version of the information is presented 
below (i.e. the information below includes an update in January 2015 and is therefore slightly 
different to that provided in the Response to the Request for Further Information). 

Note that this additional information has also subsequently been included in NIS 
Addendum/Errata Document II (January 2015). 

A visit was made to the seaward edge of L. Atalia to establish the changes in habitat brought 
about by the winter storms. The upper strandline, shingle area and habitat immediately north 
of this ridge were walked. 

The shingle bank, formerly ea 1 m in height, was observed to have been completely altered. 
Most of the shingle has been moved inland, forming a spit immediately to the south of 
Renmore Lough (site number 1 in Fig. 1 and area outlined in blue in Fig. 2). More shingle 
was spread along the inner edge of the grassy bank that used to form the inner (northern) 
edge of the shingle. It is likely that there were two sources of shingle : 1) that present on the 
shore line and 2) material thrown up from the sea floor to the south of Renmore Lough. The 
shingle has been moved to such an extent that the seaward edge now forms part of the 
strandline and vegetation comprises species tolerant of tidal submergence such as spear­
leaved orache, sea rocket, sea mayweed and sea radish. On the higher ground, the 
vegetation and its soil was broken up, but still formed a band of grassy vegetation with 
creeping bent grass, perennial ryegrass, red fescue and false oatgrass forming the grass 
layer and a mixture of ruderal (weed) species such as colt's foot, nettle, ragwort, perennial 
sow-thistle and smooth sow-thistle, along with calcareous coastal grassland species such as 
ribwort plantain, field medick, bird's foot trefoil and kidney vetch. 

The shingle, between sections of grassland, supports sea radish, spear-leaved orache and 
curled dock. 

Notable on the strandline and shingle was the rare blue lettuce, once abundant on the 
shingle, but which had disappeared in recent years. This is the only known site for this alien 
species in Ireland. The disturbance of the storms has exposed the seed-bank and this and 
the rare native Brassica nigra (black mustard), have appeared, the latter occurring 
sporadically on the inner edge of the shingle. This is the first time the black mustard has 

Page 14 



Galway Harbour Extension - Response to Submission of 
De t. of Arts Herita e and the Gaeltacht NPWS 

[24] 

been recorded not only here, but in all of east county Galway (map Fig. 3), though it has 
been recorded on lnishbofin and on lnishmore, Aran Islands in the past. Another rare coastal 
transient species that used to be common on this shingle bar is henbane. It has disappeared 
since the 1980s, but the recent storm-induced re-working of the shingle and exposure of 
dormant seed banks may yet bring about a return of the species. This illustrates the 
conservation interest of such naturally disturbed habitats as shingle. Such intermittent 
disturbance is essential to maintain this habitat. The proposed development is likely to 
significantly reduce this disturbance and therefore will reduce the extent and occurrence of 
the habitat and its constituent species. 

Though the former shingle ridge has largely now been flattened and the shingle is close to 
the strand-line, observations indicate that the current High Water Spring Tide does not 
encroach on this shingle. In other words, it is not low enough to be susceptible to regular 
inundation by the sea from the south. Thus the effect of the proposed development, by 
decreasing exposure to storms, will stabilise the shingle, resulting in it being colonised by 
species from the adjacent grassland. The proposed development will not affect the 
frequency and extent of tidal inundation and the source of saline water will continue to be 
from the north, via L. Atalia. Only storm surges (extreme high tides) will wash over the 
shingle, but these, if regular enough, i.e. ea at least every 10 years, will prevent the spread 
and establishment of scrub with bramble sycamore and ash -all noted sporadically on this 
ridge. The complex of shingle and strandline vegetation comprises a mosaic of grassland 
and EU Habitats Directive Annex I habitats 1210 Annual vegetation of drift lines and 1220 
Perennial vegetation of stony banks. This area is depicted in Fig. 2, which also indicates the 
relevant extent of the cSAC in the area. The total area of this complex inside the blue 
boundary is 0.31ha, of which 0.18ha lies within the cSAC. 

The southwest edge of the shingle merges into an eroded salt marsh. It is not clear to what 
extent it was intact before the storms, but it probably has been fragmentary for some time. 
Upper marsh species are present such as red fescue, sea milkwort, sea arrow-grass, salt 
marsh rush, scurvy grass and sea aster. The shelter provided by the proposed development 
may stabilise this salt marsh and result in it becoming less fragmented, though not 
significantly greater in extent. 

Most of the vegetation landward of the shingle bar comprises marsh and wet grassland. A 
small, probably brackish, pond has abundant reedmace (area 2 on map Fig. 1) and areas 
possibly intermittently flooded support extensive creeping bent grass with a fringe of sea 
rush. The edge of the inlet south of the railway line is bordered by some sea rush and salt 
marsh rush as well as sea club-rush and all three species indicate that this is largely a 
lagoonal type salt marsh. All of this area is mapped as brackish saltmarsh in Fig. 1. The drier 
-more elevated- parts of this area support bracken and some hawthorn bushes (disturbed 
grassland/hedgerow on Fig. 1 ). Some reed also occurs nearer the railway line. 

In summary, there is now a low area of cobbles below High Water Spring Tide (HWST) with 
strand-line species as well as the higher bank behind this that comprises mixed shingle and 
grassland on soil. This bank would only be overtopped by a storm surge. The proposed 
construction will attenuate the wave force and therefore it is less likely that the shingle bank 
will be structurally altered to any extent in the future, least of all to the extent it was in 
January 2014. The proposed construction will not affect the flooding of Renmore Lough, via 
the inlet from Lough Atalia to the north, and therefore the salinity of the lagoonal salt marsh 
and grassland will not alter significantly. The vegetation, already a mosaic of species tolerant 
of brackish or saline water (lagoonal marsh) is thus unlikely to alter to any great extent. 

The area to the east of Renmore Lough, which comprises a narrow shingle bank above a 
rocky shore as far as Ballyloughan Beach will be afforded the same level of protection from 
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the proposed development, i.e. reducing its exposure to and disturbance from storms. 
However, this shingle shore is narrower and does not support a wide assemblage of shingle 
species, aside from the ubiquitous sea radish and therefore its habitat quality will not be 
significantly altered. There is no significant area of shingle along Ballyloughan Beach itself. 
Further to the east, the promontory opposite Hare Island has been protected from storm 
action by rock revetment and is of little to no conservation value. 
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Figure 1. Terrestrial habitats present in the vicinity of the proposed harbour extension N.B. Brackish 
saltmarsh is not defined by Fossitt (2000). 
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Shingle Gravel Shore (C 

[24] 

Figure 1: Altered shingle bank (outlined in blue) following winter 2014 storms. Old grassy habitat can 
clearly be seen. cSAC shown for reference . 
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Fig. 3. BSBI map of 10 x 10km squares where Brassica nigra (black mustard) was recorded In 
Atlas 2000 (Preston et al 2001). Lighter squares represent pre-1970 records. Note its complete 
absence from mainland County Galway and from inner Galway Bay specifically. 
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The Department recommended that a comprehensive and robust desktop analysis of (i) 
harbour seal aquatic habitat use and (ii) the observed impacts of similar developments and 
associated coastal/maritime activities on harbour seal populations is undertaken by the 
proponent. This should be done with the assistance of a suitably qualified seal ecologist and 
be based on international scientific research as well as information currently available from 
Ireland. The purpose of this analysis would be to better inform and better determine 
appropriate final conclusions in the relevant impact statements regarding the likelihood and 
significance of any adverse effect on the integrity of the designated site arising from the 
proposed development. 

Response 5: 

The applicant acknowledges the Department's view that three of the five conservation 
objective targets for harbour seal in Galway Bay Complex cSAC (i.e. those related to the 
conservation of breeding, moulting and resting sites) could continue to be met should the 
development be granted consent by the planning authority and subsequently proceed. 

A comprehensive desktop analysis regarding harbour seal was undertaken by Kelp Marine 
Research, by Dr. Fleur Visser and Machiel Oudejans, M.Sc. A copy of their final report, 
including full bibliography and references, is presented as Appendix 2.6 of the NIS 
Addendum/Errata Document (October 2014). 

Grey Seal (Page 81 DAHG Submission) 

Response 6: 

It is acknowledged that the Department's opinion with regard to grey seals arising from the 
proposed development may be mitigated by correct protective and environmental 
management actions, including those described in the development application but subject 
to the additional recommendation on mitigation for marine mammals. 

Cetacean Species (Page 81 91 DAHG Submission) 

The Department recommended that a detailed assessment of risk in relation to all Annex IV 
cetacean species is undertaken and used to inform the decision-making process for this 
proposed development. 

Response 7: 

A Risk Assessment of the Galway Harbour Extension, for all marine mammal species 
occurring in the Galway Bay cSAC, was executed following the National Parks and Wildlife 
Service guidelines as outlined in the report "Guidance to manage the risk to marine 
mammals from man-made sound sources in Irish waters" (DAHG 2014; available at 
http://www.npws.ie). This information was prepared by Kelp Marine Research, by Dr. Fleur 
Visser and Machiel Oudejans, M.Sc. A copy of their final report, including full bibliography 
and references, is presented as Appendix 2.2 of the NIS Addendum/Errata Document 
(October 2014). 
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The Department suggested that the appropriate assessment could be improved by additional 
information (which was originally only presented within the EIS) within the NIS. 

Response 8: 

The following information from the EIS was included within the NIS Addendum/Errata 
Document (October 2014). 

- Chapter 8 on Water in the EIS 
- Appendix 4.2 Environmental Management Framework 
- Appendix 4.3 Oil Spill Contingency Plan 

Modelling on the hydrodynamic environment 
Management of invasive species 
Management of catastrophic events/oil pollution 

In addition, following subsequent additional comments from the Department following 
submission of a response to An Bord Pleanala's Request for Further Information, information 
from Chapter 10 of the EIS, regarding impacts on ecology associated with Noise and 
Vibration were also incorporated into the NIS Addendum/Errata Document II (January 2015). 

In-combination with other projects and cumulative effects (Page 10, DAHG) 

Response 9: 

The Department's view that there would not be a significant permanent loss associated with 
the development exceeding the 5.93ha from the national inventory of Annex I habitats 
(including Estuaries, Mudflat and Sandflats not covered by seawater at low tide and Reef) is 
acknowledged. 

Birds - Disturbance (Page 11, DAHG Submission} 

The Department requested additional clarification with regard to the impacts of disturbance 
on birds, including that caused by shipping and recreational boating. 

Response 10: 

A Species Assessment was undertaken by Dr. Tom Gittings, a specialist waterbird ecologist, 
as part of the preparation of a response to a further information request to An Bord Pleanala. 
This document included a more thorough and critical assessment of the likely levels of 
impacts on a species-by-species level. It included an assessment of impacts on breeding 
and non-breeding populations from habitat loss and degradation, disturbance, construction 
activities and in-combination effects, among others. The assessment, which was based on 
the detailed desk study in addition to baseline survey information about the site, has resulted 
in the ability to assign more specific levels of potential impact associated with the proposed 
development. This information was compiled into the EIS and NIS Addenda/Errata 
documents accompanying the response to An Bord Pleanala (October 2014). 

Displacement of birds was considered on a species by species basis in Section 4.3.2.14.3 of 
the NIS Addendum/Errata Document (October 2014), most specifically from page 77 to 95. 
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Disturbance from additional shipping and boating traffic was considered in Section 
4.3.2.14.3.3.4.1 [Page 95], with the following findings: 

The shipping traffic will follow the existing shipping lane in the middle of the bay and will 
only, therefore, potentially affect species associated with deep subtidal habitat(> 5 m deep). 
The assessment of the impact of additional shipping traffic within the GHE site will also apply 
to the impact of additional shipping traffic in the shipping lane outside the GHE site. 

A tenfold increase in recreational boat traffic may also be generated. It is anticipated that 
most of this extra marina traffic will follow established routes from the harbour to the South 
and West, since many of the areas at the eastern end of the bay can be dangerously 
shallow, even for small boats. Disturbance from this boat traffic will only affect species 
associated with moderately deep and deep subtidal habitat, as the boats will not travel into 
the shallow subtidal habitat. Of these species, the gulls will not be sensitive to such 
disturbance impacts (see species profiles). Red-breasted Merganser, Great Northern Diver 
and Cormorant may show avoidance reactions to such boat traffic. However, given the more 
or less uniform very low densities at which these species occur in Inner Galway Bay (2-5 
birds per 100 ha), and the fact that highest intensity of recreational boat traffic will be in the 
summer, outside the main season of occurrence of these populations, it is unlikely that the 
increased recreational boat traffic will cause significant disturbance impacts. 

Birds - Turning Circle (Page 11, DAHG Submission) 

The Department queried whether consideration of the maintenance dredging of the turning 
circle had been considered. 

Response 11: 

Maintenance dredging of the turning circle has been considered within the Species 
Assessments prepared by Dr. Tom Gittings which are incorporated into the NIS 
Addendum/Errata Document (October 2014 }, including within Section 4.3.2.14.2.1.4 Habitat 
Degradation [Page 74] where impacts of maintenance dredging are specifically addressed. 
An assumption of the worst case scenario of complete exclusion of birds form the turning 
circle was considered as part of the assessment. 

Birds - Loss of Marine Habitat (Page 11. DAHG Submission) 

The Department requested clarity regarding the assessment of the significance of loss of 
marine habitats with regard to birds, for legacy areas, the development footprint and the 
zone of influence. 

Response 12: 

A Species Assessment was undertaken by a specialist waterbird ecologist as part of the 
preparation of a response to a further information request by An Bord Pleanala. This 
document included a more thorough and critical assessment of the likely levels of impacts on 
a species-by-species level. It included an assessment of impacts on breeding and non­
breeding populations from habitat loss and degradation, disturbance, construction activities 
and in-combination effects, among others. The assessment, which was based on the 
detailed desk study in addition to baseline survey information about the site, has resulted in 
the ability to assign more specific levels of potential impact associated with the proposed 
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development. This information was compiled into the EIS and NIS Addenda/Errata 
documents accompanying the response to An Bord Pleanala. Habitat loss (including loss 
associated with the footprint of the development, zone of influence and historical loss) was 
considered on a species by species basis for breeding and non breeding birds, in Sections 
4.3.2.14.3.2 [Page 85] and 4.3.2.14.3.3 [Page 88] of the NIS Addendum/Errata Document 
(October 2014). 

Section 4.5.6 [Page 103] of the NIS Addendum/Errata Document (October 2014) outlines the 
impacts on birds associated with the historical loss of habitat at Galway Harbour Enterprise 
Park. Birds were considered on a species by species basis, as outlined below. 

Historical habitat loss from the development of the Galway Harbour Enterprise Park is 
estimated to have caused the loss of 8.58 ha of intertidal sediments and another 7 .69 ha of 
saltmarsh and Scirpus maritimus habitat. 

The timing of this habitat loss is not clearly described anywhere. However, OSI 
orthophotography indicates that by 1995 work had commenced, but had been largely 
restricted to the terrestrial zones, while by 2000 the infill had been largely completed. 

Light-bellied Brent Goose and Wigeon 
The habitat loss from the development of the GHEP, in combination with the 5.9 ha 
remaining within the GHE site, would have amounted to 22.2 ha of potential foraging habitat. 
This may have provided a sufficient area for birds to remain foraging throughout the low tide 
period and, therefore, the potential usage of this habitat may have been significantly greater 
than would be implied by a simple pro-rata calculation from the numbers using the remaining 
habitat. Therefore, it is possible that the historical habitat loss from the development of the 
Galway Harbour Enterprise Park caused a measurable level of displacement. However, as 
the GHE development is not predicted to cause measurable displacement impacts to these 
species, there will be no cumulative impact from habitat loss due to the GHE development in 
combination with the historical habitat loss from the development of the Galway Harbour 
Enterprise Park. 

Red-breasted Merganser, Great Northern Diver and Cormorant 
The intertidal habitat lost from the development of the GHEP would have been available to 
these species on all high tides, while the salt marsh and Scirpus maritimus habitat would 
have been available on spring high tides. However, given that the loss of 76.6 ha of subtidal 
habitat is predicted to cause displacement of 1 %, or less, of the Inner Galway Bay 
population of these species, the loss of 16.3 ha of habitat that will only have been partially 
available to the species is unlikely to have caused any measurable displacement impact. 

Grey Heron 
The habitat loss from the development of the GHEP, in combination with the 5.9 ha 
remaining within the GHE site, would have amounted to 22.2 ha of potential foraging habitat. 
Based on the nature of the habitat (fucoid-dominated) and the mean occurrence of the 
species in the adjacent subsites 0G497 and 499 (1.8 and 5.4% of the SPA count, 
respectively), the intertidal habitat and saltmarsh in the GHEP site is unlikely to have held 
significant numbers of Grey Heron. Therefore, the cumulative impact of the historical habitat 
loss from the development of the Galway Harbour Enterprise Park in-combination with the 
projected habitat loss from the GHE development will not result in significant displacement 
impacts. 

Curlew and Redshank 
The intertidal habitat lost from the development of the GHEP would have been potential low 
tide foraging habitat, while the saltmarsh and Scirpus maritimus habitat may have been used 
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as roosting habitat. Based on the nature of the habitat (fucoid-dominated) and the mean 
occurrence of the species in the adjacent subsites 0G497 and 499 (3.1 and 6.0% of the SPA 
count, respectively, for Curlew; 3.1 and 6.3% of the SPA count, respectively, for Redshank), 
the intertidal habitat in the GHEP site is unlikely to have held significant numbers of Curlew 
or Redshank, while it is likely that the saltmarsh habitat would have only been used 
infrequently. Therefore, the cumulative impact of the historical habitat loss from the 
development of the Galway Harbour Enterprise Park in-combination with the projected 
habitat loss from the GHE development will not result in significant displacement impacts. 

Turnstone 
The fucoid-dominated intertidal habitat lost from the development of the GHEP would have 
been very suitable foraging habitat for Turnstone and, in combination with the 2.1 ha 
remaining within the GHE site, would have amounted to 10.7 ha of foraging habitat (around 
1% of the total area of fucoid-dominated biotope within the SPA). This may have provided a 
sufficient area for birds to remain foraging throughout the low tide period and, therefore, the 
potential usage of this habitat may have been significantly greater than would be implied by 
a simple pro-rata calculation from the numbers using the remaining habitat. 

The population trend for the Inner Galway Bay Turnstone population between 1995/96 and 
2007/08 was strongly positive and the increasing trend appears to have begun around 1990 
(following a decline in the second half of the 1980s; Nairn et al., 2000). The population trend 
graph for Turnstone is not included in NPWS (2013a), but examination of the raw I-WeBS 
count data indicates that the 1995/96-2007/08 indicates that there was a fairly consistent 
rate of increase across most of this period. Therefore, it appears that the Inner Galway Bay 
Turnstone population had not reach the effective carrying capacity during this period, so any 
displacement impact caused by the development of the GHEP would not have had 
population-level consequences. 

Black-headed Gull and Common Gull 
The intertidal habitat lost from the development of the GHEP would have been potential low 
tide foraging habitat, while the saltmarsh and Scirpus maritimus habitat may have been used 
as roosting habitat and/or as subtidal habitat on spring high tides. Based on the mean 
occurrence of the species in subsite 0G497 and 499 (1.6 and 18% of the SPA count, 
respectively, for Black-headed Gull; 1.4 and 4.7% of the SPA count, respectively, for 
Common Gull), the intertidal habitat in the GHEP site is unlikely to have held significant 
numbers of these species, while it is likely that the saltmarsh habitat would have only been 
used infrequently. Therefore, the cumulative impact of the historical habitat loss from the 
development of the Galway Harbour Enterprise Park in-combination with the projected 
habitat loss from the GHE development will not result in significant displacement impacts. 

Sandwich Tern and Common Tern 
The intertidal habitat lost from the development of the GHEP would have been available to 
these species on all high tides, while the saltmarsh and Scirpus maritimus habitat would 
have been available on spring high tides. Given the small area involved, its restricted 
availability, and its distance from the breeding colonies, it is highly unlikely that the habitat 
lost from the development of the GHEP was ever of significant importance to this species. 
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Consideration of the attributes for the Conservation Objectives for the SPAs 
(Page 11 and 12, DAHG Submission) 

The Department expressed an issue with regard to the conclusion of indeterminate effect on 
the Inner Galway Bay SPA with regard to its special conservation interests and considered 
that a more intensive and critical assessment should be undertaken on a species-by-species 
basis. 

Response 13: 

A Species Assessment was undertaken by a specialist waterbird ecologist as part of the 
preparation of the response to the Request for Further Information from An Bord Pleanala. 
This document included a more thorough and critical assessment of the likely levels of 
impacts on a species-by-species level. It included an assessment of impacts on breeding 
and non-breeding populations from habitat loss and degradation, disturbance, construction 
activities and in-combination effects, among others. The assessment, which was based on 
the detailed desk study in addition to baseline survey information about the site, has resulted 
in the ability to assign more specific levels of potential impact associated with the proposed 
development. This information was compiled into the EIS and NIS Addenda/Errata 
documents (October 2014) accompanying the response to An Bord Pleanala. Habitat loss 
(including loss associated with the footprint of the development, zone of influence and 
historical loss) was considered on a species by species basis for breeding and non-breeding 
birds, in Sections 4.3.2.14.3.2 [Page 85] and 4.3.2.14.3.3 [Page 88]. Section 4.5.6 [Page 
103] of the NIS Addendum/Errata document (October 2014) outlines the impacts on birds 
associated with the historical loss of habitat at Galway Harbour Enterprise Park. 

Note also that further clarification to additional subsequent queries by the Department in its 
submission of December 2014 has been compiled and included within the NIS 
Addendum/Errata Document II (January 2015). 

A comprehensive desk study and species-specific assessment, based on and including 
national and international scientific research was undertaken by Dr. Chris Peppiatt and Dr. 
Tom Gittings. The information is presented as two documents, Species Profiles and Species 
Assessments (included as Appendices 3.2 and 3.3 of the NIS Addendum/Errata document 
October 2014) which presents the information comprehensively on a species-by-species 
basis. 

The Species Profiles, prepared mainly by Chris Peppiatt, include general reviews of species 
ecology, Irish status and distribution, occurrence within Inner Galway Bay; detailed 
assessment of their occurrence within and adjacent to the development site; and review of 
their sensitivities to potential impacts. 

The species assessments provide site and species-specific assessments of the potential 
impacts of the Galway Harbour Extension project on the Special Conservation Interest 
species (SCI) species of the Inner Galway Bay SPA. 

The main impact assessments (of habitat loss/degradation and disturbance) are presented 
separately for the non-breeding and breeding SCI populations. This reflects differences in 
the data available for the assessments, which dictated the methodology of the assessments, 
and in some of the issues potentially affecting the populations. 

The Species Assessment which was undertaken included a more thorough and critical 
assessment of the likely levels of impacts on a species-by-species level. This included an 
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assessment of impacts on breeding and non-breeding populations from habitat loss and 
degradation, disturbance, construction activities and in-combination effects, among others. 
The assessment, which was based on the detailed desk study, has resulted in the ability to 
assign more specific levels of potential impact associated with the proposed development, 
and none of the conclusions are now indeterminate with regard to the level or significance of 
associated impact. 

Permission to apply for Planning Permission to operate Flights within the Galway Harbour 
Company jurisdiction was granted to the Flights Company, Harbour Air Ireland Ltd. (HAI} by 
Galway Harbour Company subject to the granting of a Foreshore License by the relevant 
Government Department. Planning Permission was granted for the operation of Harbour 
Flights by An Bord Pleanala on 25/11/2010. A Foreshore License Application was lodged for 
the Flights and a request for Further Information was issued to the applicant in June 2012. 
To date the applicant has failed to provide the Further Information requested. An operational 
licence, under harbour management requirements, has not been approved or signed by 
GHC for HAI. GHC will not grant such a licence unless HAI can prove no cumulative impact 
will arise. Hence the R.F.I. has not included for air flight impacts in the assessment of 
cumulative impacts. 

Section 4.5.6 [Page 103] of the NIS Addendum/Errata Document (October 2014) outlines the 
impacts on birds associated with the historical loss of habitat at Galway Harbour Enterprise 
Park. Birds were considered on a species by species basis. 

Birds - Great Northern Diver and Displacement (Page 13, DAHG Submission) 

The Department requested clarification regarding the sensitivity of species to disturbance 
and the potential for displacement. 

Response 14: 

The disturbance sensitivity of subtidal species is reviewed in the relevant species profiles (which 
were included as Appendix 3.3 of the NIS Addendum/Errata Document (October 2014), but also 
incorporated into the body of the NIS). In particular, the review in the species profile for Great 
Northern Diver (pages 37 to 40 of the NIS Addendum/Errata Document of October 2014) 
demonstrates that the figure that has been quoted of Great Northern Divers been disturbed by 
shipping traffic at distances of more than 1 km does not have any firm basis in the literature and 
is not relevant to the situation in Inner Galway Bay. An extract [pages 38/39] is presented below: 

Furness et al. (2012) mention that "divers are especially sensitive to approaching 
boats more than 1 km", quoting Schwemmer et al. (2011) as the authority for this 
statement. However, this statement does not appear in the paper by Schwemmer et 
al. (2011) that has been referenced in Furness et al. (2012). In the tabulated data 
supplementary to Furness et al. (2012) (which are available for online download), it is 
stated that Great Northern Diver are "apparently less sensitive than other diver 
species" (i.e. c.f. Red-throated and Black-throated divers, which are stated to have "a 
very great flush distance") to ship traffic disturbance, without a clear authority being 
given. In the same supplementary data, Topping and Petersen (2011) are quoted as 
stating that Great Northern Diver "fly from boats more than 1000m away". Forrester 
et al. (2007) is also listed as a reference in the supplementary data to Furness et al. 
(2012). Research has indicated that they are likely to be referring to a statement in 

Page 114 



Galway Harbour Extension - Response to Submission of 
De • e and the Gaeltacht NPWS 

Forrester et al. (2007) that Great Northern Diver "rarely fly in winter''. A total of 14 
Great Northern Divers were recorded during five studies at four offshore wind farm 
sites in the U.K.: Argyll Array, Humber Gateway, Gwynt Y Mor and Burba Bank 

[24] 

(Cook et al., 2012). Of these, none recorded Great Northern Divers flying within the 
generic collision risk zone, while Red-throated and Black-throated divers where 
regularly recorded flying, although it should be noted that 14 sightings is a small 
sample. Topping and Petersen (2011) actually state that "Red-throated Divers are 
susceptible to human disturbances while in the marine environment. From ship­
based bird surveys it is known that birds often flush at distances of about 1 km from 
an approaching ship". Schwemmer et al. (2011) detail research that they carried out 
in the German North Sea in which they determined that Red-throated Diver (Gavia 
stellata) and Black-throated Diver (Gavia arctica) avoid active shipping lanes. In this 
study these two species were lumped together due to an inability to differentiate them 
during aerial surveys. They go on to suggest that, due to the recorded avoidance of 
shipping lanes, these two species are unlikely to habituate to shipping traffic. While 
Great Northern Diver can certainly be flushed to flight by approaching ships, it seems 
that there is a certain amount of confusion in the literature that is currently available. 
There is the suggestion that Great Northern Diver may be less sensitive to ship traffic 
disturbance than the other two species, but it appears that no authoritative studies 
have been carried out. Red-throated Diver appears to have been the subject of most 
survey work, due to concerns that have been raised about marine renewable energy 
projects (wind and wave) in the North Sea, where this species is by far the 
commonest diver. 

Displacement of birds was considered on a species by species basis in Section 4.3.2.14.3 of 
the NIS Addendum/Errata Document (October 2014), most specifically from page 77 to 95. 

Impacts on Great Northern Diver are considered in Sections 4.3.2.14.2.1 [Page 73], 
4.3.2.14.3.1 [Page 77], 4.3.2.14.3.3 [Page 88], 4.3.2.14.3.4 [Page 93] and 4.3.2.14.4 [Page 
96] of the NIS Addendum/Errata document. 

The predicted displacement impact from habitat loss on Great Northern Diver is 0.3 birds, or 
0.3% of the Inner Galway Bay population, and, from combined habitat loss and a worst-case 
habitat degradation scenario, 1.0 birds or 1.0% of the Inner Galway Bay population. This would 
cause an increase in density of less than 0.1 bird per 100 ha. Therefore, it is reasonable to 
conclude that sufficient area and diversity of habitats will be maintained for this species, and that 
this very minor displacement impact will not cause any population-level consequences, and the 
conservation status of this species within the SPA will not be adversely affected by the proposed 
development. 

A RIB will quarter over and around blast sites immediately prior to blasting with the intention 
that any birds present will be scared away from the danger zone. Blasting will be 
delayed/postponed if individuals are seen in the area when blasting is scheduled. Therefore 
any such impact will be very unlikely. Even in the worst case scenario of such an impact 
occurring, given the numbers present in the area and dispersed distribution of the birds, the 
number of birds suffering injury would be very low and would not cause population-level 
consequences. 

The intertidal habitat lost from the development of the GHEP would have been available to 
these species on all high tides, while the saltmarsh and Scirpus maritimus habitat would 
have been available on spring high tides. However, given that the loss of 76.6 ha of subtidal 
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habitat is predicted to cause displacement of 1%, or less, of the Inner Galway Bay 
population of these species, the loss of 16.3 ha of habitat that will only have been partially 
available to the species is unlikely to have caused any measurable displacement impact. 
Significant impacts on Great Northern Diver as an SCI, have therefore been excluded. 

A similar level of scrutiny was given to other SCI species within the NIS, which presents a 
more critical assessment of potential impacts and the basis for final conclusions. 

Mitigation Measures - Birds (Page 13, DAHG Submission) 

The Department outlined that clarity regarding proposed mitigation measures for birds was 
necessary. 

Response 15: 

Within the NIS and EIS documents, a selection of mitigation measures were included on the 
prevention of significant impacts to the Natura 2000 sites, including the Inner Galway Bay SPA 
and its special conservation interests. A holistic approach was taken with regard to mitigation 
measures, taking into consideration that some broader mitigation such as protection of water 
quality, will mitigate impacts for various species and habitats. While perhaps not outlined 
specifically for birds, the following mitigation measures were proposed within the NIS and EIS to 
reduce or minimize impacts to bird species. 

Mitigation by Design - The layout and footprint of the proposed development has evolved over 
the course of the design process with a view to minimizing impacts on Natura 2000 sites, 
including the Inner Galway Bay SPA and its special conservation interests. A sensitive lighting 
plan to avoid lighting of the water body has been proposed and rock built sea walls on the 
eastern side of the development will more than replace existing rock walls to be lost. The use of 
textured construction material has been proposed, which will enhance settlement by algae and 
invertebrates, which are food sources for bird species. 

Construction Methods and Timing - The proposed use of geotextiles to minimize escape of 
silt during construction of lagoons will ensure minimized impact on water quality and associated 
impacts on the SPA and its special conservation interests. Suspended solids and dissolved 
oxygen, which have the potential to affect the quality of the aquatic habitat and food resources, 
will be monitored as part of the Environmental Management Framework. 

The Species Assessment which was undertaken included a more thorough and critical 
assessment of the likely levels of impacts on a species-by-species level. The assessment, 
which was based on the detailed desk study, included and considered species specific mitigation 
measures which were relevant to breeding and non-breeding populations. This information has 
been compiled into the EIS and NIS Addenda/ Errata documents accompanying this response 
to An Bord Pleanala. 

A summary of the relevant mitigation measures are included below: 

Blasting and piling will not be carried out during the tern breeding seasons (01 April to 31 July, 
inclusive). 

Pile driving and blasting will not be undertaken during the night, thus limiting the effects of noise 
on the marine environment, which will reduce disturbance impacts on prey species such as fish. 

With particular regard to Red-breasted Merganser, Great Northern Diver and Cormorant, a RIB 
will quarter over and around each blast site immediately prior to blasting with the intention that 
any birds present will be scared away from the danger zone. Blasting will be delayed / 
postponed if individuals are seen in the area when blasting is scheduled. Therefore any such 
impact will be very unlikely. Even in the worst case scenario of such an impact occurring, given 
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the numbers present in the area and dispersed distribution of the birds, the number of birds 
suffering injury would be very low and would not cause population level consequences. 

In addition, the NIS Addendum / Errata document includes additional mitigation measures 
including Oil Contingency and Emergency Management Plans. 

Other issues of substance concerning the analysis presented within the NIS 

Use of Traught Survey Area (Page 14, DAHG Submission) 

The Department queried information included in the NIS regarding a comparison site for 
birds at Traught. 

Response 16: 

The Traught comparison site was selected because it is approximately the same area as the 
site study area and the water depths are similar. It was not deliberately selected because it 
was believed that there would necessarily be more Great Northern Divers (or any other 
species) present than at the site study area. If another site with a port, or regularly-used 
harbour with similar characteristics to the study area had been available within or near to the 
SPA this would have been selected as the comparison site, but no such site was available. 

The counts at the study areas were either of three or eight hours in duration and the weather 
conditions were selected so that the maximum sea state was 4 (this was only the case for 
one of the counts at Traught, i.e. on the other 47 count days the sea state was less than 4). 
The results show that, for the worst case scenario, approximately 5-6% of the Great 
Northern Diver population of the Inner Galway Bay SPA may be present within the study 
area. The counts also showed that approximately 17% of the SPA population may be 
present at the comparison site at Traught and that approximately 16% of that population may 
be present at the proposed Barna comparison site. 

Lough Corrib SPA (Page 14, DAHG Submission) 

The Department expressed an issue with regard to the conclusion of indeterminate effect on 
the Lough Corrib SPA conservation interests. 

Response 17: 

Dr. Chris Pepiatt prepared a screening document to review potential impacts on Lough 
Corrib SCI species. This is presented as Appendix 2.9 of the NIS Addendum/Errata 
Document (October 2014) with relevant extracts (from pages 97 - 99, Section 4.3.2.15 of the 
NIS Addendum/Errata document) presented below, which includes species assessment 
information from Dr. Tom Gittings. Indeterminate conclusions were ruled out on the basis of 
a more critical assessment. 

Common scoter Melanitta nigra [breeding] 
Two birds were recorded at the development site study area on the 30th October 2012 (i.e. 
recorded during one survey out of 37 at the site). Seater are regularly recorded during the 
Inner Galway Bay I-WeBS count. The numbers involved are usually not more than 50 birds, 
although occasional counts of over 100 are recorded. Flocks (rather than odd birds) are 
always recorded on the southern side of the bay between Kinvara and Rinn. It is not known if 
breeders from the small population in Lough Corrib winter locally, although this may occur. 
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However, even the modest numbers recorded on the southern side of Galway Bay are much 
too large to comprise only local breeders and the majority (or all) of these flocks must be 
made up of foreign breeders (possibly from Russia). 
On this basis, it is considered unlikely that significant impacts on the conservation objectives 
of this species, including population level consequences, will arise as a result of the 
proposed development. 

Black-headed gull Chroicocephalus rldibundus [breeding] 
There is a possibility that birds from the lake could travel to the harbour site in the Inner Bay. 
In a recent (2007) survey, almost all of the Black-headed Gull breeding on Lough Corrib 
were on the upper lake at Taney Island, 26 kilometres North-west of the harbour site. 

Breeders from Lough Corrib may visit Galway Bay during the breeding season (indeed 
probably do on occasion). Available data often vary widely, but 30 kilometres has been 
quoted as a rule of thumb maximum foraging distance from the colony for this species. 
However, even though the harbour site is within the foraging range of the nearest Black­
headed Gull colony, they will spend the vast majority of their time foraging much closer to 
the colony. There is no necessity for birds that may be travelling from Lough Corrib to 
Galway Bay to follow the lake and River Corrib down through Galway City to the vicinity of 
the river mouth, so they may not actually forage in the vicinity of the harbour when and if 
they do visit the bay for long-range foraging. The area of the footprint of the site of the 
proposed development is a small proportion of the available foraging habitat (i.e. Lough 
Corrib, River Corrib, Lough Mask and Galway Bay) that is available within range of the 
breeding colony. 

On this basis, and on the basis of the information included in the species assessments 
(above) for the SCls of Inner Galway Bay SPA, for which Black headed Gull is an SCI, it is 
considered unlikely that significant impacts on the conservation objectives of this species, 
including population level consequences, will arise as a result of the proposed development. 

Common gull Larus canus [breeding] 
There is a possibility that birds from the lake could travel to the harbour site in the Inner Bay. 
In a recent (2007) survey, the largest and closest Common Gull colony on Lough Corrib was 
in the lower laugh at Walsh's Island, 13 kilometres North-northwest of the harbour site. 

Breeders from Lough Corrib may visit Galway Bay during the breeding season (indeed 
probably do on occasion). Available data often vary widely, but 25-50 kilometres has been 
quoted as a maximum foraging distance from the colony for this species. However, even 
though the harbour site is within the foraging range of the nearest Common Gull colony, they 
will spend the vast majority of their time foraging much closer to the colony. There is no 
necessity for birds that may be travelling from Lough Corrib to Galway Bay to follow the lake 
and River Corrib down through Galway City to the vicinity of the river mouth, so they may not 
actually forage in the vicinity of the harbour when and if they do visit the bay for long-range 
foraging. The area of the footprint of the site of the proposed development is a small 
proportion of the available foraging habitat (i.e. Lough Corrib, River Corrib, Lough Mask and 
Galway Bay) that is available within range of the breeding colony. 

On this basis, and on the basis of the information included in the species assessments 
(above) for the SCls of Inner Galway Bay SPA, for which Common Gull is an SCI, it is 
considered unlikely that significant impacts on the conservation objectives of this species, 
including population level consequences, will arise as a result of the proposed development. 
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Arctic tern Sterna paradlsaea [breeding] 
This species is a breeding SCI for SPAs in the Aran Islands and on Connemara marine 
islands. It is rarely recorded in the Inner Galway Bay SPA, but there are problems of 
differentiation from Common Tern at distance. There are no Arctic Tern breeding in Inner 
Galway Bay. 

On this basis, it is considered unlikely that significant impacts on the conservation objectives 
of this species, including population level consequences, will arise as a result of the 
proposed development. 

Common tern Sterna hirundo [breeding] 
There is a possibility that birds from the lake could travel to the harbour site in the Inner Bay. 
In a recent (2007) survey, the largest and closest Common Tern colony on Lough Corrib was 
in the lower lough on an islet beside Walsh's Island, 13 kilometres North-northwest of the 
harbour site. 

Breeders from Lough Corrib may visit Galway Bay during the breeding season (indeed 
probably do on occasion). Available data often vary widely, but 20 kilometres has been 
quoted as an average maximum foraging distance from the colony for this species. However, 
even though the harbour site is within the foraging range of the nearest Common Tern 
colony, they will spend the vast majority of their time foraging much closer to the colony. 
There is no necessity for birds that may be travelling from Lough Corrib to Galway Bay to 
follow the lake and River Corrib down through Galway City to the vicinity of the river mouth, 
so they may not actually forage in the vicinity of the harbour when and if they do visit the bay 
for long-range foraging. The area of the footprint of the site of the proposed development is a 
small proportion of the available foraging habitat (i.e. Lough Corrib, River Corrib and Galway 
Bay) that is available within range of the breeding colony. 

While cumulative impacts in association with aquaculture developments in Galway Bay 
cannot be ruled out for Common Tern, it is considered that this is only relevant to the Inner 
Galway Bay SPA population. Therefore, on this basis, and on the basis of the other 
information included in the species assessments (above) for the SCls of Inner Galway Bay 
SPA, for which Common Tern is an SCI, it is considered unlikely that significant impacts on 
the conservation objectives of the Lough Corrib SPA SCI, including population level 
consequences, will arise as a result of the proposed development. 

Incomplete desk review in the EIS which informs the NIS (Page 14, DAHG 
Submission) 

The Department suggested additional more recent publications to be considered as part of 
the assessment process. 

Response 18: 

The EIS and NIS have been updated (within the EIS and NIS Addenda/Errata Documents, 
October 2014) to include latest I-WeBS survey of waterbirds in Ireland results (Crowe et al, 
2012) and information from the most recent Birds of Conservation concern in Ireland 
(Colhoun and Cummins, 2013). This information was taken into consideration as part of 
detailed species profiles which were prepared by Dr. Chris Peppiatt including a detailed 
review of Great Northern Diver and Red-breasted Merganser, and throughout the review of 
the impact assessment process by Dr. Tom Gittings, which is included as Appendix 3.3 of 
NIS Addendum/ Errata Document of October 2014. 
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The Species Assessments (Appendix 3.3 of the NIS Addendum/Errata document) make 
extensive use of I-WeBS data, supplemented by data from the NPWS Baseline Waterbird 
Survey from various periods, including the most recent available. These uses include: 
analyses of species distributions and habitat associations within Inner Galway Bay; 
examination of recent population trends to inform assessment of potential sensitivity to 
displacement impacts; the use of recent I-WeBS data to provide the denominator in 
calculations of percentage displacement. 

Information Gaps (Page 15, DAHG Submission) 

The Department requested clarification be presented with regard to more precise 
estimations of habitat loss within the Inner Galway Bay SPA. 

Response 19: 

Habitat within the SPA and habitat loss have been defined within the NIS Addendum/Errata 
Document (October 2014) under sections 4.3.2.14.1.2.2 [Page 71] and 4.3.2.14.1.2.3 [Page 
71]. The information (an extract from Section 4.3.2.14.1.2.3 on Pages 71 and 72 of the NIS 
Addendum/Errata document) is presented below. 

Habitat within the SPA 
The total areas of intertidal and subtidal habitat within the SPA are taken from NPWS 
(2013a) as follows: 

Intertidal habitat (between the mean high water mark and the mean low watermark) - 2,111 
ha 

Subtidal habitat (below the mean low water mark and predominantly covered by marine 
water) - 10,352 ha 

The total area of intertidal and subtidal habitat is, therefore, 12,463 ha. 

The total area of shallow subtidal habitat within the SPA has been estimated as 1930 ha. 
This was calculated by digitising the area between the mean low water mark (as defined in 
the shapefiles for intertidal biotopes obtained from NPWS) and the lowest astronomical tide 
(as defined on the Admiralty Chart). 

Habitat Loss 
All figures for permanent habitat loss used are based on Table 3.14 of the original N IS 
document. However, the intertidal/subtidal boundary used for the derivation of these figures 
appears to be based upon the extent of the intertidal zone shown in the Admiralty Chart, with 
a few modifications. This uses the lowest astronomical tide to define the intertidal zone (i.e., 
the O m contour). This extent of intertidal habitat is only very rarely exposed. Based on UK 
Admiralty tidal predictions for Galway Harbour between September 2013 and March 2014, 
the mean low tide in Galway Bay is around 1.2 m and only 10% of low tides have heights of 
0.5 m or less. Therefore, figures of intertidal habitat loss based on the lowest astronomical 
tide will substantially exaggerate the likely reduction in potential foraging habitat available to 
intertidally feeding species over the course of the winter. Similarly, figures of subtidal habitat 
loss based on the lowest astronomical tide will substantially underestimate the likely 
reduction in permanently flooded foraging habitat available to subtidally feeding species over 
the course of the winter. Furthermore, these figures will not be comparable with the intertidal 
and subtidal zones defined by NPWS. 
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Therefore, the figures for habitat loss from Table 3.14 of the original NIS document have 
been adjusted to correspond to the intertidal and subtidal zones defined by NPWS. This was 
done by subtracting the area between the mean low water mark (as defined on the 
Ordnance Survey Discovery Series map) and the lowest astronomical tide from the figure for 
intertidal habitat loss given in Table 3.14 of the original NIS, and adding this area to the 
figure for subtidal habitat loss given in Table 3.14 of the original NIS. It should be noted that 
this adjustment does not alter the overall figure for habitat loss, just the division of this figure 
between the intertidal and subtidal zones. 

Therefore, the figures used for permanent habitat loss are: 

intertidal habitat = 2.1 ha (0.1 % of the intertidal habitat within the SPA); 
subtidal habitat = 24.8 ha (0.2% of the subtidal habitat within the SPA; and 
intertidal and subtidal habitat = 26.9 ha (0.2% of the intertidal and subtidal habitat within the 
SPA). 

All the marine habitat potentially affected by temporary construction/dredging disturbance is 
below the mean low water mark and is, therefore, classified as subtidal habitat (as defined 
by NPWS). Therefore, the figures for additional temporary habitat loss in this report are: 

intertidal habitat = 0 ha; 
subtidal habitat = 51.8 ha (0.5% of the subtidal habitat within the SPA) and 
intertidal and subtidal habitat= 51 .8 ha (0.4% of the intertidal and subtidal habitat within the 
SPA). 

There is also an additional 220 ha of subtidal habitat within the GHE count area but outside 
the GHE site. 

Tidal zone Area (ha) NIS NPWS 
Zone Area (ha) Zone Area (ha) 

Above MLWM 2.1 
intertidal 5.9 

intertidal 2.1 
MLWM-LAT 3.8 
Below LAT 21.0 subtidal 21.0 

subtidal 24.8 

All 26.9 All 26.9 All 26.9 

Permanent habitat loss in relation to tidal zones used in the NIS and by NPWS 
The loss of subtidal and intertidal habitat as outlined in the table above, is the total 
anticipated loss of wetland habitat associated with the proposed development. Some loss of 
intertidal and saltmarsh habitat as a result of previous development at the Galway Harbour 
Enterprise Park (which is referred to within the NIS Addendum/Errata Document (October 
2014) as legacy loss considered under cumulative and in-combination effects) could also be 
considered loss of wetland habitat, but this is not as a result of the proposed development as 
planned. The loss of saltmarsh and intertidal habitat associated with previous development 
was estimated as loss of 8.58ha of fucoid dominated intertidal reef complex and 7.39ha of 
saltmarsh. (from Section 2.1.4.6 on Page 41 of the Original NIS document) 
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In-combination issues with other projects - Previous Development and 
Harbour Flights Operation (Page 16. DAHG Submission) 

The Department requested clarification with regard to the areas affected by previous legacy 
development and associated impacts on SPA species. Clarity with regard the possible in­
combination impacts with the Galway Harbour Flights Operation was also requested. 

Response 20: 

Historical habitat loss from the development of the Galway Harbour Enterprise Park is 
estimated to have caused the loss of 8.58 ha of intertidal sediments and another 7.69 ha of 
saltmarsh and Scirpus maritimus habitat. 
The timing of this habitat loss is not clearly described anywhere. However, OSI 
orthophotography indicates that by 1995 work had commenced, but had been largely 
restricted to the terrestrial zones, while by 2000 the infill had been largely completed. 

Section 4.5.6 [Page 103] of the NIS Addendum/Errata Document (October 2014) outlines the 
impacts on birds associated with the historical loss of habitat at Galway Harbour Enterprise 
Park. Impacts on birds were considered on a species by species basis. 

Permission to apply for Planning Permission to operate Flights within the Galway Harbour 
Company jurisdiction was granted to the Flights Company, Harbour Air Ireland Ltd. (HAI) by 
Galway Harbour Company subject to the granting of a Foreshore License by the relevant 
Government Department. Planning Permission was granted for the operation of Harbour 
Flights by An Bord Pleanala on 25/11/2010. A Foreshore License Application was lodged for 
the Flights and a request for Further Information was issued to the applicant in June 2012. 
To date the applicant has failed to provide the Further Information requested. An operational 
licence, under harbour management requirements, has not been approved or signed by 
GHC for HAI. GHC will not grant such a licence unless HAI can prove no cumulative impact 
will arise. Hence the R.F.I. has not included for air flight impacts in the assessment of 
cumulative impacts. 

Adverse Impacts on the listed species of Inner Galway Bay SPA and Wetland 
Area as a Conservation Objective of Inner Galway Bay SPA (Page 16, DAHG 
Submission) 

The Department required clarification regarding inconsistencies with regard to areas of loss 
as shown in tables within information provided in the original NIS. 

Response 21: 

On the basis of the amended areas of habitat loss (as defined within the NIS Addendum/Errata 
Document (October 2014) under sections 4.3.2.14.1.2.2 [Page 71] and 4.3.2.14.1 .2.3 [Page 
71 ]), the additional raw data and more detailed impact assessments as presented in Chapter 2 
and 3 of the NIS Addendum/Errata document (October 2014), Tables 3.1 - 3.12 were updated 
to reflect this information. The information presented in the NIS Addendum/Errata document 
supersedes information presented in the NIS document previously submitted. Table 3.27 the 
NIS Addendum/Errata document presents a summary table, which outlines the residual impacts 
on SCI species likely to result from the proposed development. 
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Note that additional subsequent changes to the NIS arose as a result of further analysis and 
clarification following submissions on the response to the Further Information request by An Bord 
Pleanala. This information has been incorporated into an NIS Addendum/Errata Document II 
(January 2015). 
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