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1 INTRODUCTION

1.1 PROJECT BACKGROUND

South of Woodbrook Golf Club Co. Dublin is an area of eroding cliff shoreline that was formerly used
as a landfill site. The cliff consists of gravel type material mixed with land fill material sitting on
glacial till. The cliff is immediately fronted by a beach of cobbles, gravel and sand.

The exact period of operation of the landfill is not known, however, it is known that it was closed in
1968 and was sold to Woodbrook Golf Club in 1992. The Waste Management Act came into effect in
1996. This landfill is considered a Historic Unregulated Landfill as it was in operation prior to the Act
and was not in breach of national legislation at the time. Under Section 22 of the Waste
Management Act, Dun Laoghaire Rathdown County Council (DLRCC) is obligated to carry out a risk
assessment of the site as a Historic Unregulated Landfill. The EPA has developed a Code of Practice
which sets out a risk based assessment procedure, which is to be applied to sites of this nature in
order to evaluate the site and evaluate remediation options.

Fehily Timoney and Company (FT) was commissioned by DLRCC to undertake both the Tier 1 and Tier
2 risk assessment stages of the EPA Code of Practice. The results of the risk assessments indicate
GKFG GKS ax[iSoAwrAd|l&/dax&8 VYR NBO2YYSYRSR f2y13

Malachy Walsh and Partners have now been commissioned to provide expert engineering opinion
on the impact of installing coastal defences at the landfill site and to provide a clear direction on the
optimum way forward for addressing the issues at the site.

1.2 ScOPE OF SERVICES

The scope of the services agreed includes:

Literature review of relevant previous reports and studies;

Walkover survey of the site;

Liaise with DLRCC;

Liaise with Wicklow County Council to ascertain latest proposals for area North of Bray

=A =4 =4 =

Harbour;
9 Identify risks to:
0 DLRCG;
0 the environment;
0 adjacent sites and how can these risks be addressed;
9 Produce preliminary design sketches for erosion prevention options and cost estimates for
each;
9 Prepare a Consultants Brief for the next stages of the project;
9 Delivery of report.

18132-6001-C 6 ‘m Malachy Walsh and Partners
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2 LITERATURE REVIEW

2.1 GENERAL

Several reports have been carried out that are of relevance to the future planning of remediation
works at the historic landfill site. This section reviews and summarises the key findings of these
reports. The following are the reports that were reviewed:

i. Options Assessment in Response to Section 55 Notice, RPS, 2007;

ii. DLRCC Coastal Defence Strategy Study, MWP, 2010;

iii. Tier 2 Risk Assessment, Bray Historical Landfill, Fehily Timoney, 2016;

iv. Remediation Options Appraisal, Fehily Timoney, 2016;

v. Corbawn Lane Access Improvement Works Preliminary Report, MWP, 2015.

2.2 OPTIONS ASSESSMENT IN RESPONSE TO SECTION 55 NoTICE, RPS, 2007

2.2.1 Overview

RPS Consulting Engineers were commissioned by Woodbrook Golf Club to give advice in response to
a Notice issued under Section 55 of the Waste Management Act (WMA)
(http://www.irishstatutebook.ie/eli/1996/act/10/section/55/enacted/en/html#) by DLRCC.

The scope of their report included:

the review of historic erosion rates;
assessment of sediment transport;

review of residual tidal flows;

assessment of wave conditions at the site;

=A =4 =4 4 =4

assessment of the influence of adjacent structures.

2.2.2 Key Findings
Previous Site Investigations

DLRCC in conjunction with Wicklow County Council carried out a site investigation in 2005. This
included the excavation of 12 trial pits to depths of up to 5m. It was noted that the waste present
was generally residual inert domestic waste and C&D waste. The trial pits were dry with no leachate
present. It was estimated that there is approximately 48,000m3 of waste present in the landfill.

Historic Erosion Rates

The annual erosion rate under present day conditions is estimated at around 0.6m with a total
retreat of 30m over the next 50 years.

Wave and Tidal Conditions on the Site

RPS carried out wave modelling and littoral current modelling along the shoreline in the vicinity of
the site. Based on the assessment of tidal conditions and the wave climate it can be concluded that
the erosion at this location is event driven and dominated by wave action. During these events large

18132-6001-C 7 ‘m Malachy Walsh and Partners
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water levels are expected, which cause significant run-up on the shore and erosion on the toe, with
collapse of the higher parts. Less or no retreat can be expected in between events. Longshore
transport can occur both in North-South and South-North directions, though the latter is the
dominating process.

Recommended Coastal Protection

Several options were investigated. The assessment concluded the most appropriate means of
defending the section of coastline is to use a rock armour revetment slope with a mean armour size
of 2 tons across a length of approximately 290m of coastline.

Foreshore Consent

Initial enquiries into obtaining Foreshore consent suggested it would not be required. This would
have to be confirmed based on the final design.

Continued Inspections

Two-weekly inspections, confirmed by photographic evidence were to be carried out by members of
the Golf Club and waste was to be removed by a contractor employed by the Golf Club.

2.3 DLRCC CoAsTAL DEFENCE STRATEGY STUDY, MWP, 2010

2.3.1 Overview

Malachy Walsh and Partners were commissioned by Dun Laoghaire Rathdown County Council
(DLRCC) to undertake a coastal defence strategy study of the Council's coastline. The study
developed a strategy for the management of coastal defence related issues within Dun Laoghaire
Rathdown. The strategy was designed to provide a framework for policy decision making and action
related to both the provision and the management of sustainable coastal defence policies. The full
length of Dun Laoghaire RathdownQ coastline was examined, the extent of which stretches from
Merrion Strand in the North to Bray Harbour in the south.

2.3.2 Key Findings in relation to the landfill site
General

The landfill was identified and discussed as a discrete section of coastline under the study.

Coastline description

The junction of the beach and cliff is at about 4.19mODM. The level of the top of the cliff varies,
rising gradually from the south to the northern end. The cliff typically has a crest level of 10mODM.
Given the nature of the cliff material, the cliff face is over-steep and material from the cliff face will
fall to the base of the cliff attempting to form a stable cliff slope. This material is removed from the
base of the cliff by wave and tide action. The cliff face was assessed to have a slope of approximately
0.49 horizontal to 1 vertical.

During the walkover for this report, it would be considered that the above is as shallow as the cliff
slope gets.

18132-6001-C 8 ‘m Malachy Walsh and Partners
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Risk mechanisms

There are two risk mechanisms at work here, erosion and cliff instability. In order to prevent
inappropriate material from falling into the sea in this area it will be necessary to prevent erosion
and to stabilize the cliff.

Risks

The risk from cliff failure is principally to the environment including the amenity value of the
shoreline in this area. There is however in addition a loss of land. It should be noted that the
potential environmental impact of the landfill material depends on the material in the site and the
type and level of contaminants.

To a lesser extent there would be a risk to public safety due to cliff instability.

Cliff Instability

The present risk is that some 11,443m3of inappropriate material is in danger of falling into the sea in
this area due to cliff instability. This is equivalent to the loss of some 3,939m2 of land area.

Erosion Rate

The best estimate erosion rate for this area is 0.34m/year. Over the next 50 years therefore a further
56,1001m3 of cliff material could erode onto the beach in this area. This estimate of future erosion
is equivalent to a loss of land over the frontage of 5,100m2. The erosion risk area is in addition to the
cliff instability risk. Therefore over the next 50 years some 67,543m3 of cliff material could enter the
sediment transport regime of Killiney Bay. This has an equivalent land loss of 9,039m2.

Sediment Transport

South of Sorrento Point the coastline is predominantly a soft clay coastline, susceptible to erosion.
Sediment transport issues are particularly important for the coastline south of Sorrento Point.
Sediment transport was examined from three view points:

9 the sediment budget for the coastline;
Wave driven sediment transport;
9 tidal current driven sediment transport.

The sediment budget assessment concentrated on material from the study shoreline that is fed into
the coastal sediment transport system and where that material may go. Coastal defence options that
were considered for this coastline were such that their principal impact on the sediment budget
would be a loss of material from the study coastline entering the sediment transport system and not
interfere with the progress of sediment transport. The principal input to the system in this area is
from the eroding clay cliffs.

An estimate was been made of the volume of material from the eroding clay cliffs that feed into the
sediment transport system. The estimate was dependent on the erosion rate, the height of the cliff
and the length of the cliff.

18132-6001-C 9 ‘m Malachy Walsh and Partners
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The cliff consists of material from clay to cobbles and in some instances boulders. Grain size analysis
of cliff samples were used to assess the % of the cliffs that consist of silt/clay, sand, fine to medium
gravel, and larger material. The sediment transport mechanisms carry the clay/ silt fraction far from
the cliffs to either deep water or areas of very sheltered water and its loss to the sediment budget is
not as significant as the loss of sands and gravels which can migrate along the immediately adjacent
shoreline under the action of waves and tidal currents to provide the beach material at the mouth of
the Loughlinstown River and at Killiney Beach. The cobble fraction is less easily transportable and its
loss to the sediment budget is not likely to be as significant as the loss of the sand/ gravel fraction.

It was considered that the principal impact of preventing future erosion of the shoreline at the
landfill site could be to Killiney Beach. The vast majority of the beach material at Killiney consists of
medium sands to medium gravels. For the average cliff sample less than half of the material falls in
the range of medium sands to medium gravels ¢ for the 2008 cliff samples the % is 33.5%. Therefore
about one third of cliff material is suitable for Killiney Beach. The remainder does not get to Killiney,
is carried to sea before it reaches Killiney Beach, or is transported past.

The following table gives the estimate found for material entering the sediment budget from the
landfill site.

Area Erosion Volume % of total sediment Medium sand to

budget from the cliffs medium gravel
m>/year
between Bray Harbour )
and Shanganagh!. Erosion Volume
m*/year
Landfill 1122 5.33 376
1 Estimated by comparing erosion rates and cliff heights along the Bray Harbour to

Shanganagh frontage. It should be noted that considerable material is also available for sediment
transport below the low tide level.

Risk Lines

Risk lines were developed relating to erosion and cliff instability and are given in the below figure
5.2a.

Contamination
The study did not assess the contamination present at the landfill.

Recommended Remedial Options

The level of the contaminants should first be assessed. If, having assessed the level of contaminants,
it is a requirement that material from the site should be prevented from entering the sea, the
preferred coastal defence option is to protect the toe of the cliff and stabilise the cliff face by
re-grading.

18132-6001-C 10 ‘m Malachy Walsh and Partners
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Excerpts of the relevant pages of the study are given in Appendix A.
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2.4 TIER 2 RISK ASSESSMENT, BRAY HisTORIC LANDFILL, COo. WICKLOW, FEHILY TIMONEY,
2016

2.4.1 Overview

Fehily Timoney & Co. (FT) was appointed by Dun Laoghaire Rathdown County Council (DLRCC) to
complete a Tier 2 Risk Assessment of the site in accordance with the Environmental Protection
Agency (EPA) Code of Practice (CoP) (2007): Environmental Risk Assessment for Unregulated Waste
Disposal Sites.

The scope of the Tier 2 Assessment included:

Desk study;

Site walkover;

Intrusive investigations;
Soil chemical analysis;
Leachate testing;
Groundwater well drilling and monitoring;
Gas monitoring;

Waste volume assessment;
Environmental assessment;
Waste Classification;

Risk assessment;
Conceptual site model;

=4 =4 =4 =4 =4 -4 4 -8 4 -8 -8 a4

Preliminary remediation strategy

2.4.2 Key Findings
Tier 1 Assessment

A Tier 1 assessment was conducted by FT which included a detailed desk study and site walkover.
This concluded that a low risk classification (Class C) can be assigned to the site.

Site Investigations

Site investigation and geophysical assessment of the site was undertaken in July/August 2016 to
confirm the type of and depth of waste and to assess potential groundwater contamination. The site
investigation comprised the drilling of six boreholes across the site. Three boreholes were
subsequently installed with monitoring equipment which included one borehole for dual leachate
and gas monitoring, one borehole for groundwater monitoring and one borehole for gas monitoring.

Waste Volume Assessment

The site investigation identified that the thickness of the waste was up to 8.7 m in the northern
portion of the site. The geophysical assessment indicated a volume of waste of approximately
104,028 m3.

Waste Classification

18132-6001-C 12 ‘m Malachy Walsh and Partners
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A hazardous waste assessment was undertaken in accordance with the EPAs Waste Classification:
List of Waste & Determining if Waste is Hazardous or Non-hazardous, 2015. The laboratory data
retrieved from the_site investigation was processed through the hazWasteOnline software in order
to suitably classify the_material in accordance with European regulations. The results indicate that all
of the samples would be_considered Non-Hazardous. However, it was noted that sporadic Asbestos
Containing Material fragments were encountered during the surface clearance and exposed waste
to the southeast of the site and this material would be considered hazardous.

Risk to Potable Water Abstraction

The quantitative risk assessment returned concentrations above the controlled waters screening
level with particular reference to ammoniacal nitrogen, potassium, TPH and PAH. However, the
underlying clayey alluvium material would prevent vertical migration to the bedrock aquifer.
Furthermore, no risks were identified to potable groundwater abstraction points given that the flow
of the groundwater is likely to be east towards the sea while the closest groundwater abstraction
point is 300 m southwest of the site (up gradient).

Tier 2 Site Classification

The Tier 2 assessment determined that a Low classification (Class C) can be assigned to the site. The
lowest risk scoring sites (Class C) are those where the maximum individual S-P-R linkage score being
no more than 40%, these sites are not considered to pose a significant risk to the environment or
human health.

18132-6001-C 13 ‘m Malachy Walsh and Partners
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Superficial Alluvium Silty / Clay Deposits in the north
v Maulin Formation
(Ordovician dark blue-grey slate, phylite and schist)
Locally Important Aguifer (LI)

Figure 2-2 Conceptual Site Model (Fehily Timoney)

Preliminary Remediation Strategy

Based on the initial ground gas monitoring and assessment indicated, no remedial gas protective
measures are required.

Removal of the source of the contamination was investigated. Due to the volume of material and the
cost of exporting this material from site it was recommended that the waste material remain in-situ.

Erosion protection measures were recommended at the remediation strategy of choice.

A Tier 3 assessment should be undertaken to assess all of the possible remediation options.

Wiwerng
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2.5 REMEDIATION OPTIONS APPRAISAL, FEHILY TIMONEY, 2016
2.5.1 Overview

Following Tier 1 and Tier 2 Risk Assessments, Fehily Timoney was commissioned to develop a
remediation option appraisal for the site. This included a review of the National Coastal Strategy and
DLRCC coastal strategy and assessmentof i KS NBYSRAF A2y 2LIA2Yy A
Guidance (C718).

The scope of the Option Appraisal included:

9 Review of findings of the Tier 2 Risk Assessment;

9 Assessment of coastal erosion and flooding risk for the site;

9 Review of remediation options for managing the risks identified in the Tier 2 risk assessment
in accordance with CIRIA guidelines;

Recommendations for longGterm and short-term coastal protection.

2.5.2 Key Findings
History of the Site

A brief review of historic Ordnance Survey of Ireland (OSI) Mapping on the OSI website indicated
that the site was historically undeveloped. Historic 25-inch mapping from 1888 ¢ 1913 identified the
site as a low-lying area to the east of the former Dublin-Bray rail tracks, which have now been
relocated to the west of the site due to coastal erosion. The site appeared to be influenced by saline
intrusion as it is identified as liable to flooding. The old rail line was moved in 1915 and the landfill
was constructed after that. The landfill was closed operations in 1968 and was sold to Woodbrook
Golf Club in 1992.Asbestos

Information provided by DLRCC indicated that a small isolated area of asbestos containing material
(ACM) was exposed by coastal erosion at the southern cliff face. Inspections were undertaken by
DLRCC in early 2015 with the material identified as comprising ACM (roofing materials including
roofing felt, small quantities of corrugated asbestos sheeting and various types of roofing slates).

Following consultation with DLRCC, Asbestos Transport Limited was employed by Woodbrook Golf
Club to remove any exposed ACM at this location and to monitor the beach for asbestos on a weekly
basis. Minor quantities of ACM were uncovered and removed for disposal at an appropriate waste
disposal facility. No further ACM was revealed along the coastline during the periods of inclement
weather from December 2015 to February 2016.

CIRIA Guidance

The CIRIA guidelines on the management of contaminated and landfill sites on eroding or low-lying
coastlines appraises the suitable management options with regards to short-term and long-term
strategic coastal management planning. The guidance discusses the importance of considering the
viability and sustainability of the options and the importance of communicating with stakeholders
(e.g. adjacent landowners / DLRCC / Wicklow Council / coastal engineer etc.). The guidance discusses
five scenario options for managing the risk:
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i. Do nothing.

ii. Inspection and surveillance.

iii. Remove the source of the risk.

iv. Break the pathway between the source and the receptor.
v. Remove the receptor to the risk.

Each of these scenarios was discussed in the context of the risk from the landfill.

Do Nothing

This option is not considered feasible given the risk of continued erosion to the landfill. Landfill
material would continue to pose a hazard to the public and the environment.

Inspection and Surveillance

Following consultation with DLRCC, Woodbrook Golf Club initiated a monitoring and inspection
programme along the foreshore in 2015. This was undertaken by a specialised contractor to assess
for the presence of any ACM fragments and remove any identified fragments.

Remove the Source

The removal of the waste material was considered impractical given health, safety, environmental
risks and costs. The preferred solution determined was for the waste to remain in situ with
mitigating measure adopted to prevent any further material being eroded and falling onto the
foreshore and sea.

Remove the Pathway

Several options were discussed including:

Cover systems;
Cut-off walls;
Gabion baskets;
Clay embankments;
Concrete sea wall;
Sheet piles;
Concrete revetment;

=A =4 =4 4 -4 -4 A -9

Beach replenishment.

Remove the Receptor

If the receptor is removed from the area of risk the material will continue to be released but it will
not come into contact with the receptor. The Tier 2 assessment identified users of the adjacent
foreshore as the main receptors due to the exposure of waste material.

The CIRIA guidance outlines that methods that could be adopted to remove the receptor to the risk
include the installation of warning signage and barrier fence preventing the public from coming into
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contact with the source. A vehicular barrier is already in place along the laneway access to the site,
however, the site is still accessed by the general public.

Possible preventative methods would include the installation of a temporary barrier fence
approximately 2.0m in height along the access point to the south of the site along with warning signs
indicating the risks of landfill material being exposed due to coastal erosion.

This approach will remove the public as a receptor at this location, however, the landfill material can
be carried Northwards outside of the site. It also does not remove the environment as a receptor.
For example the landfill material can be a physical hazard to fauna.

Conclusions
It was concluded that long-term coastal protection is required on the site.

It was recommended that DLRCC, WCC and Woodbrook Golf Club undertake some remedial
measures in the interim. This includes a resumption of the inspection and surveillance programme
by DLRCC / WCC / Woodbrook Golf Club. Any ACM material identified should be removed through a
clean-up operation.

Furthermore, the removal of receptors from the site could be achieved through the installation of
temporary barrier fence and signage however further consultation may be required to determine
feasibility.

2.6 CORBAWN LANE ACCESS IMPROVEMENT WORKS PRELIMINARY REPORT, MWP, 2015

2.6.1 Overview
Malachy Walsh and Partners (MWP) were appointed by Dun Laoghaire Rathdown County Council to
provide design services in relation to the refurbishment of Corbawn Lane Access Structure.

A Preliminary Report was prepared to outline refurbishment options and to select a preferred option
based on agreed criteria in relation to potential low cost options for reducing erosion rates along
some 150m of cliff to the north of the access structure.

The concrete public access structure at Corbawn Lane, Shankill, Dublin 18, had been identified as at
risk of future instability due to coastal erosion. The structure is being undermined and outflanked.
The cliffs immediately adjacent to the access structure are over-steep and at risk of falling on to the
beach and the access structure itself.

The scope of the services provided relate to:

9 Preparation of a feasibility study examining the different options for strengthening of the
access structure;

Commission a topographic survey of the access structure and adjacent areas;
Preliminary Design of preferred option;

Preparation of a cost estimate, planning and permission requirement;

=A =4 =4 =

Development of a construction programme for the proposed works.
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2.6.2 Key Findings
Several remedial options were investigated. The preferred option for Corbawn Lane Access
Structures included:

Underpinning the existing structure;

Protect the base of the cliff in the immediate vicinity of the access structure using rock
armour and a concrete wing wall;

9 Stabilise the cliff each side of the access structure.

1
1

Potential impacts from the prevention of erosion of the cliff in this area are likely not to be
significant. The area protected is estimated to comprise only 2.7% of the sediment budget from the
Bray to Sorrento Point.
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3 SITE WALKOVER/SURVEY

3.1 GENERAL

Two coastal engineers from Malachy Walsh and Partners carried out the walkover survey on the 28"
of March 2017. The stretch of coastline surveyed extended from Bray to Shanganagh. The survey
was undertaken by the two coastal engineers who had undertaken the DLRCC Coastal Defence
Strategy Study. Beach and cliff conditions were noted and photographed with particular attention
being given to the length of coastline fronting the Historic Landfill Site. Cross sections were sketched
and photographs taken at approximately 20-30m intervals in front of the Historic Landfill.

This section describes the findings of the walkover survey and the assessment of these findings. The
levels and dimensions shown are approximates and will need to be determined during detailed

design through a detailed topographic and bathymetric survey.

Figure 3-1 Oblique Aerial Photograph of Historic Landfill Site
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3.2 SURVEY NOTES

3.2.1 Cross Section A
Section Location (ITM): E 0726688 N 0719497

Section Sketch Cross Section (approx dimensions and levels):
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Section Photograph:

Landfill Material
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3.2.2 Cross Section B
Section Location (ITM): E 0726684 N 0719506

Section Sketch Cross Section (approx dimensions and levels):

Top Of Cliff: :
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Section Photograph:
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3.2.3 Cross Section C
Section Location (ITM): E 0726680 N 0719524

Section Sketch Cross Section (approx dimensions and levels):

Landfill Material Layer

2000

Sandy Gravelly Layer

W —

4000

Shingle Beach

Section Photograph:

Landfill Material
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3.2.4 Cross Section D
Section Location (ITM): E 0726675 N 0719548

Section Sketch Cross Section (approx dimensions and levels):

Landfill Material Layer

Dark Clay Layer With Cobbles
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Section Photograph:

Landfill Material
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3.2.5 Cross Section E
Section Location (ITM): E 0726672 N 0719565

Section Sketch Cross Section (approx dimensions and levels):

Landfill Material Layer

Cobbles/Sandy Layer
=1 A
=
Clay Layer
Q »
2
% Y Shingle Beach

Section Photograph:

Landfill Material
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3.2.6 Cross Section F
Section Location (ITM): E 0726668 N 0719589

Section Sketch Cross Section (approx dimensions and levels):

Landfill Material Layer

Cobbles/Sandy Layer
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Section Photograph:

Landfill Material
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3.2.7 Cross Section G
Section Location (ITM): E 0726664 N 0719617

Section Sketch Cross Section (approx dimensions and levels):
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3.2.8 Cross Section H
Section Location (ITM): E 0726662 N 0719639

Section Sketch Cross Section (approx dimensions and levels):
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Section Photograph:
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3.2.9 Cross Section H
Section Location (ITM): E 0726637 N 0719673

Section Sketch Cross Section (approx dimensions and levels):

The cliff height dips down at the ruins to some 2m in height. This is mostly built up of landfill
material.

Section Photograph:

Landfill Material

(7 Ruin
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3.2.10 Cross Section |
Section Location (ITM): E 0726637 N 0719673 to E 0726639 N 0719774 (Approx 100m)

Section Sketch Cross Section (approx dimensions and levels):

| Landfill Material Layer For Full Height

5000
N

Shingle Beach

Section Photograph:

Landfill Material
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3.2.11 Cross SectionJ
Section Location (ITM): E 0726636 N 0719766

Section Sketch Cross Section (approx dimensions and levels):

Before the beginning of the golf course there is a dip in cliff height to 2m. This is built up of landfill
material. There is a manhole located on the beach in front of the cliff.

Section Photograph:

Landfill Material

Manhole

18132-6001-C 30 @ Malachy Walsh and Partners



Coastal Protection Measures at Historic Landfill Assessment Report

3.3 ASSESSMENT

The walkover survey confirmed the continuing issue of landfill waste material being eroded from the
Historic Landfill and entering the open water.

The survey inspection was undertaken in the context of potential long term protection options. It
was noted that the length of coastline fronting the Historic Landfill site can be divided into two
separate sections. That is south and north of the old coastal railway bridge abutment ruins. South of
the ruins, the landfill material generally sits on top of natural underlying soil to a depth of 1 to 2m.
North of the ruins, the landfill material fills the full height of the exposed cliff face to some 5m in
height.

This difference might allow for different solutions over the two lengths.

3.3.1 Re-evaluation of landfill material volumes entering the Sediment Budget at the landfill site

Height Vol
Length Soil Landfill Sands Clay Total Total Landfill Sands Clay
Northing Material | Gravels Height Vol Material | Gravels
ITM m m m m m m m3/m
719497 0 0 4 1 0 5
719506 9 2 3 0 1 6 54 27 0 9
719524 18 0 2 4 0 6 108 36 72 0
719548 24 0 1 0 4 5 120 24 0 96
719565 17 0 1 1.5 2 4.5 76.5 17 25.5 34
719589 24 0 1 1.5 2 4.5 108 24 36 48
719617 28 0 1 1.5 2 4.5 126 28 42 56
719639 22 0 1.5 1.5 1.5 4.5 99 33 33 33
719673 34 0 2 0 0 2 68 68 0 0
719674 1 0 5 0 0 5 5 5 0 0
719774 101 0 5 0 0 5 505 505 0 0
277
1269.5 767 208.5 276
Erosion rate 0.34 431.63 260.78 70.89 93.84
‘ m/year

The total area of landfill material exposed on the frontage is approximately 767m?” on the 28th
March 2017. Applying the erosion rate of 0.34m?/ year estimated for this area in the DLRCC CDSS
gives an average rate of erosion of 261m>/year of landfill type material potentially escaping from this
frontage.

The DLRCC CDSS estimated that a total of some 1122m? of material could be eroded from this area
each year. This was estimated in the same study to amount to some 5.33% of the total material lost
due to erosion from the Bray to Shanganagh. Excluding landfill material reduces the 1,122 m? value
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to 861m3/year. A fraction of this, some one third, is similar to the material of Killiney Beach, ie,
289m?/year.

The DLRCC CDSS estimated that some 21,050 m? /year is eroded from the cliffs from Bray to
Shanganagh. Of this, 1,122m? eroded from the landfill frontage represents 5.33%. Excluding the
landfill material, the total volume eroded is 20,889m?, and the 861m?, from the landfill frontage
amounts to 4.12% of the total.

Prevention of erosion at the site will therefore prevent some 4.12% of suitable sediment from
entering from the Bray to Shanganagh cliffs.
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4 PLANNING CONSTRAINTS

4.1 GENERAL

The land adjoining the historic landfill site is currently zoned for development under the Bray Town

Development Plan (2011-2017). Section 15 of the plan (Bray Harbour and North Beach Area Action

Plan) includes development objectives for a high quality integrated harbour/marina mixed use

development encompassing the harbour and the industrial units north of the harbour. The plan sets

out the envelope for a potential development of a new marina and associated lands north of the

harbour and in front of the historic landfill site. A copy of Map B from the development plan is given

below. Zone F encompasses part of the historic landfill site and is zoned to preserve and provide for

21LISy aLl OS I'yR NBONXBIF A2yl f-RathdbnyCourtyD&éoPmenry R S NJ (i K S
Plan2010-H n Mmc Q@

| HARBOUR & NORTH BEACH AREA ACTION PLAN

LY Reserved for possible future
\  direct road link to Wilford

22 junction
e «g PN 'y
2 —— ‘ « 3 \ ‘ Protected Views & Prospects
ISR /4"‘&\\1& (e | M
BRAY TOWN DEVELOPMENT PLAN 2011-2017 1:3000

MAP B

Oute:
1l Gg 4nno

It is noted that since the original action area plan for the harbour was published, the economic
environment necessary to deliver the various objectives of that report and plan has deteriorated,
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and the works required to be funded by the enhanced commercial development opportunities as a
result of the Action Plan are thus unlikely to be delivered within the lifetime of the current Plan.

4.2 PRrRoOPOSED MARINA DEVELOPMENT

A proposed marina development had been mooted in the past. Plans had been developed including
a protected inner quay wall along some 170m of the historic landfill frontage. This wall would make
any coastal protection measures in front of the historic landfill site along this length redundant. It
was expected that planning permission would be submitted after planning was approved for the
development of the adjoining Bray Golf Club. Conditional planning permission was given for that
development. However, no planning application for the marina development was ever submitted to
Wicklow County Council. It is considered that the timeline for any such proposed marina
development is now in the long term. The marina works would also not cover the full length of the
landfill shoreline and would leave some 100m remaining exposed.

4.3 SUMMARY

There are no indications that coastal defence works along the historic landfill site will interfere with
any current proposals in the area of the site.
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5 RISK IDENTIFICATION

5.1 GENERAL
¢CKS G¢ASNI H wAal ! &aasSaay Gswliaton obc@stal proreatiand NBE O2 YY S Y F
measures to break the pathway between the source of pollution and the potential receptor, i.e.
from the landfill to the beach and open water. Appraisal of long term remediation options in the
GWSYSRAI GA2Y HFLIDW)Zeport FuttBedNdommaendedcoastal protection measures
and assessed several options. In both cases it was recommended that further studies be undertaken
to assess the viability of such works and to determine if there would be adverse impacts to the
adjacent coastlines.

This section identifies the risks to the beach/environment (between Bray and Killiney) and erosion
risks to adjacent sites and how these can be addressed. Several risks were identified as follows:

Risks to the sediment budget and transport;
Risks due to increased erosion North of the site;
Risks due to increased erosion South of the site;
Risks due to Cliff Instability;

Risks to Architectural Heritage on the shoreline;
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Risks to the environment (Natura 2000 sites).

The FT report in 2017 concluded that protection works were necessary. If not undertaken builders
rubble type material will fall from the cliff face onto the beach and some of which will enter the sea
or be driven alongshore by wave action.

5.2 RISKS TO THE SEDIMENT BUDGET AND TRANSPORT

An assessment of the sediment budget and transport can be used to quantify the effects of changing
sediment supply on the coastal system and to understand the large-scale morphological responses
of a coastal system.

Coastal defence options that are considered for this coastline at the landfill site should be such that
their principal impact on the sediment budget would be limited to a loss of material from the study
coastline entering the sediment transport system and not such as to interfere with the alongshore
transport of sediment. There would be a concern that a reduction in sediment from the landfill
entering the sediment budget in the area will lead to a reduction in beach levels along the coast
from the landfill site to Killiney Beach. The concern would relate to increased erosion to the cliffs to
the north and a decrease in the width of Killiney beach.

As part of the DLRCC Coastal Protection Strategy Study (MWP 2010) an assessment of the sediment
budget along the coastline from Bray to Killiney was undertaken. The sediment budget assessment
concentrated on material from the study shoreline that is fed into the coastal sediment transport
system and where that material may go. An estimate was made of the volume of material from the
eroding and unstable cliffs that feed into the sediment transport system. The estimate depends on
the erosion rate, the height of the cliff and the length of the cliff. An assessment of the beach
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material along the shoreline was also undertaken. The beach material from Bray to Shanganagh is of
a shingle/cobble nature. The vast majority of the beach material at Killiney consists of medium sands
to medium gravels. The best estimate erosion rate for the landfill area is 0.34m/year. It was
estimated that the landfill site contributes 5.33% of the total material supplied into the sediment
budget from the coastal cliffs. This 5.33% consists of a combination of natural underlying boulder
clay material and contaminated landfill material. However, the contaminated landfill material does
not contribute in a positive manner to the sediment budget along this coastline and is a risk to the
environment. Measurements taken of the cliff strata during the walkover survey suggest that landfill
material accounts for approximately 261m3/year of the eroding material. Excluding this material
from the sediment budget calculation reduces the percentage of suitable sediment from the site to
about 4.12% of the sediment from the cliffs from Bray to Shanganagh.

It was estimated in the DLRCC CDSS report that some 376 m>/year of material suitable for Kiliney
beach could be sourced from the coastal landfill site. Excluding the landfill material would reduce
this to 289m?/year.

During the DLRCC work, it was estimated that the volume of material on the beach at Killiney is
approximately 412,000m>. The potential loss by protecting the landfill would be equivalent to 0.07%
per annum. This is equivalent to 3.5% over a 50 year period. Given an approximate beach width of
40m, the loss would be equivalent to 1.4m in 50 years.

However, there are considerable volumes of material in transport in the nearshore zone that would
indicate that the potential impact on Killiney beach would be less than 0.07% per annum and
therefore less than 1.4m narrowing in 50 years.

The overall loss of 4.12% of suitable sediment from the sediment budget could cause an increase in
erosion rates as beach levels drop slightly. However, a 4% increase in erosion rate is almost
immeasurable except over a very long time. For example, at an erosion rate of 0.5m/year, a 4%
increase would be equivalent to an additional 1m in 50 years.

There is however a small risk of an increase in erosion immediately downdrift (north) of the
proposed protection. This would be caused largely by the interaction of northerly waves with the
northern end of the structure. This can be mitigated by the gradual feathering out of the northern
end of the protection works.

Wave and tidal currents drive material north and south from the soft clay cliffs. The net transport of
sediment along the Bray to Killiney coastline is from south to north.

Because of the nature of the material on this section of coastline, coastal defence works to the site
will not result in a significant reduction in the overall sediment budget in this area.

5.3 RISKS DUE TO INCREASED EROSION NORTH OF THE SITE

The coastline from Bray Harbour to the Shanganagh River consists of a wave cut platform into a cliff
of glacial till. The sedimentology of the cliffs is mixed. It consists of four predominant material types,
including two types of boulder clay, gravel and clays. The beach material is a mixture of sand and
shingle. As one moves from Woodbrook to Killiney the cliff material contains more gravel, is more
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consolidated and stands at a steeper angle. Cliff failures are common and evident on the shoreline.
The vast majority of the beach material at Killiney consists of medium sands to medium gravels. The
beach in Killiney fronts lower lying cliffs with shallower slopes and great amounts of vegetation.

There is ongoing erosion along the coast from Bray to Killiney. Erosion rates have previously been

estimated from close to zero in Killiney up to almost 0.5m/year along the softer cliffs in the vicinity
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Wave action erodes the cliffs along this coastline at the toe. The beach provides protection to the
cliff face toe from erosion at lower water levels and lower wave heights. When wave action reaches
the cliff face it can cause erosion and take material into the sediment budget.

Providing coastal protection along the soft coastline has the potential to reduce sediment
transported and deposited on the beaches protecting the cliffs. A reduction in the size of these
beaches would result in increased erosion to the cliffs. As described in Section 5.2. coastal defence
works to the landfill site will not result in a significant reduction to the overall sediment budget
along the coastline from Bray to Killiney. Therefore, the risk of increased erosion due to coastal
defence works will not result in a significant increase.

There is a small risk of an increase in erosion immediately downdrift (north) of the proposed
protection. This would be caused largely by the interaction of northerly waves with the northern
end of the structure. This can be mitigated by the gradual feathering out of the northern end of the
protection works.

5.4 RISKS DUE TO INCREASED EROSION SOUTH OF THE SITE

The net transport of sediment along the Bray to Killiney coastline is from south to north. Therefore,
any coastal protection works at the landfill site will not impact on erosion south of the site. In
addition, the landfill site is located just north of Bray Harbour. Bray Harbour provides a barrier to
alongshore sediment transfer from the landfill site southwards.

5.5 RISKS DUE TO CLIFF INSTABILITY

The cliffs fronting the landfill site and northwards towards Shanganagh consist for the most part of
glacial till, are oversteep, and susceptable to failure. The cliffs consist of glacial till and are retreating
due to a combination of cliff failure and removal of failure material from the cliff toe by wave

action. The removal of the material from the cliff toe prevents the cliffs reaching a long term stable
slope and as a consequence they continue to fail and retreat. It needs to be noted that this process
will continue north of the proposed works fronting the landfill site. During the Coastal Defence
Strategy Study it was noted that these cliffs have a probable long term stable slope of 2 to 2.5
horizontal to 1 vertical. This means that in the long term these cliffs would be stable at such a slope,
and, where they are steeper than this, cliff failure will continue to occur. During the walkover survey
for this report it was noted that the cliffs fronting Woodbrook Golf Club are much steeper than the
probable long term stable slope.

18132-6001-C 37 ‘m Malachy Walsh and Partners



Coastal Protection Measures at Historic Landfill Assessment Report

5.6

5.6.1

OTHER RISKS

Natura 2000 Sites

There is a risk that the works will have an impact on nearby Natura 2000 sites. A Screening for
Appropriate Assessment needs to be carried out on any proposed works to determine if this is likely

or not.

5.6.2

Risks to architectural heritage

A 2008 study commissioned by the DLRCC identified important coastal architecture along the DLRCC
coastline. Four items of architectural interest were identified along this site:

T
T
1

l

Stone Railway Embankment;
Coastal Protection Measures;
Cork Abbey Railway Bridge;
Cork Abbey Gate Lodge.

The Cork Abbey Railway Bridge is the only significant structure with standing remains. Any detailed

design and proposals will need to address the conservation or removal of the Cork Abbey Railway

Bridge.
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6 OPTIONS ASSESSMENT

6.1 GENERAL

As explained previously, the issue at this site is that ongoing erosion and cliff instability is causing the
landfill material to fall into the sea. This material is taken and spread along the shore by waves and
tides with adverse environmental impacts. There is a need for long-term coastal protection along the
cliff face of the historic landfill site. Risks related to coastal erosion have been addressed in Section
5. Potential options were assessed whilst keeping in mind the risks to coastal erosion.

The assessment concentrates of measures that will directly protect the landfill site. There are other
options that indirectly protect the shoreline from wave action etc, such as beach nourishment with
and without detached breakwaters or groynes. However, such options are likely to have a greater
impact on coastal processes in terms of longshore sediment transport, and, in addition will not
stabilise the existing cliff face.

Three potential construction options were assessed:

Concrete seawall;

Steel sheet piled wall;

= =4 =

Armourstone revetment.

6.1 CoAsTAL DEFENCE OPTIONS ASSESSED

6.1.1 Concrete Seawall

No. | Advantages Disadvantages
1 Relatively small footprint Can suffer damage due to wave impact and
erosion.
2 Concrete is readily available and the wall Vertical faces can be undermined in high
can be constructed of pre-cast units energy wave environments.

delivered to site.

3 Relatively fewer deliveries compared to High wave reflection lowers beach in front.
armourstone revetments.

4 Limited interference with alongshore High capital costs. twice that of armourstone
sediment transport. revetments per metre length.

6.1.2 Steel Sheet Piled Wall

No. | Advantages Disadvantages
1 Smallest footprint Can suffer damage due to wave impact and
erosion.
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2 Sheet piles are readily available. Sheet piles are susceptible to corrosion and
abrasion and will require the most amount of
maintenance.

3 Ease of installation. Sheet pile walls can be | High wave reflection lowers beach in front
installed by excavators with vibrating
hammers.
4 Least delivery of materials. Initial capital costs per metre length
comparable to that of a concrete seawall.
5 Limited interference with alongshore

sediment transport.

6.1.3 Armourstone Revetment

No. | Advantages Disadvantages

1 Armourstone is readily available. Largest volumes of materials to be delivered to
site.

2 Armourstone revetments are common in Largest footprint.

Ireland and easily constructed.

3 Least susceptible to damage due to the
interlocking nature of the rocks that allow
for movement and settlement over time.

4 Dissipates wave energy effectively.

5 Lower wave reflection levels compared to
solid faced walls.

6 Least expensive of options assessed.

7 Limited interference interfere with
alongshore sediment transport.

6.1.4 Preferred Coastal Defence Type
The preferred coastal defence structure is that of an armourstone revetment. It offers the greatest
number of advantages and is also the least costly of the three options assessed.
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6.2 PROTECTION HEIGHT

The protection options relate to the prevention of erosion and the stabilisation of the cliff.
Potential protection options were assessed for full height protection and toe protection.

Cost estimates include allowances for preliminary items (5%), contingencies (10%), design (5%) and
VAT (13.5%). In the build-up preliminaries include the 10% contingency.

6.2.1 Full Height Protection

Full height protection would mean that the existing cliff face of the historic landfill site could be left
un-touched. That is there would not be a requirement to excavate and dispose of cliff material as
waste. The armourstone revetment would begin at the crest of the cliff and continue down at a
slope to below the beach level. This option would involve greater volumes of imported material
compared to protection of the toe only. It would also extend out into the water blocking access
along the beach for greater durations of the tide.

Full Height Protection

Rate Cost Cost/m
Item Units (€) Quantity (€) (€/ m
Preliminaries - - - 181,980.00 606.60
Excavations and Deposition of
Uncontaminated Soil m3 10 2550 | 25,500.00 85.00
Imported Core Fill m3 20 9000 | 180,000.00 600.00
Armourstone m3 50 19275 | 963,750.00 3,212.50
Geotextile Filter Layer m2 5 8790 | 43,950.00 146.50
Works
Total | 1,395,180.00 4,650.60
Engineering
Costs | 69,759.00 232.53
Total Ex
VAT | 1,464,939.00 4,883.13
VAT | 197,766.77 659.22
Total Inc
VAT | 1,662,705.77 5,542.35
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6.2.2 Protect the toe of the existing cliff and stabilize the cliff face by re-grading.

This option consists of the placing of the armourstone revetment at the toe of the cliff and the

stabilising the cliff face above by re-grading to a long term stable slope. This option would require

the removal of landfill material from the cliff face to an off-site licensed landfill or to another part of

the existing site. In this option the re-graded face would need to be protected up to the height of

wave run-up by gabion mattress and top soiling and seeding above this. The effectiveness of this

option in relation to the prevention of contaminated material reaching the foreshore is similar to

that of the revetment with full height of protection. It would however be smaller in scale and not

extend out onto the beach as much as the full height protection.

Toe Protection and Re-grading

Rate Cost Cost/m
Item Units (€) Quantity (€) (€/n
Preliminaries - - 223,548.75 745.16
Excavations and Deposition of
Uncontaminated Soil m3 10 2550 | 25,500.00 85.00
Excavations and Disposal of Contaminated
Soil m3 100 7500 | 750,000.00 2,500.00
Imported Core Fill m3 20 1125 | 22,500.00 75.00
Armourstone m3 50 11190 | 559,500.00 1,865.00
Geotextile Filter Layer m?2 5 7125 | 35,625.00 118.75
Gabion Matressing m2 40 1680 | 67,200.00 224.00
Top Soil and Grass Seeding m?2 10 3000 | 30,000.00 100.00
Works Total | 1,713,873.75 | 5,712.91
Engineering
Costs | 85,693.69 285.65
Total Ex VAT | 1,799,567.44 | 5,998.56
VAT | 242,941.60 809.81
Total Inc VAT | 2,042,509.04 | 6,808.36

The cost estimate for the toe option is very sensitive to the cost of dealing with the contaminated

material arising from the cliff re-grading. If this material can remain on site it is possible that the

cost could reduce below that of the full height protection. For example, if the rate for dealing with

GKS O2y il YAYIl (SR YI’BboshNfidnd woudhavefa Sodt &stimiatKih tife regiano K Y
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6.3 RECOMMENDED PROTECTION OPTION

Two possible options have been addressed in Section 6.2. The cost estimates indicate that the full

height protection could be the more cost effective. However, if contaminated material can be dealt

with (onsitesay) F2 NJ £ S&da GKIYy ecokYo igidSgoptibikcGuld bedoSe LINE
the more cost effective option. The toe protection option would also be less visually intrusive and

less intrusive to beach users, both of which could be issues of objection during the planning process.

It is recommended that both options are assessed in the preliminary design stage. If the toe
protection option is found to be more cost effective or that the full height protection will have
difficulties in obtaining planning permission, then the toe protection option should be brought
forward for preliminary design and planning approval.

Concept Sketches are included in Appendix A.
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7 CONSULTANTS BRIEF FOR NEXT STAGES

7.1 GENERAL

The followingisi 2 LINPPARS | o6l &dA&8 F2NJ 0KS LINBLI NXGAZ2Y 27
tendering for Consultancy Services (Technical) for Stages lland 1 of tK S &t NR 2,5n@riewithi | 3 S & ¢
the Capital Works Management Framework.

7.2 ScoPe oF WORKS

Literature Review

The tenderer is to review the MWP Assessment Report 2017 and all documents noted within it.

Topographic survey

The tenderer is to procure, on behalf of DLRCC, a detailed topographic survey of the shoreline along
the length of the landfill site. The topographic survey should cover sufficient area and be of sufficient
detail to allow the tenderer to design the proposed coastal protection measures. The topographic
survey is to accurately delineate made material from the underlying glacial till. The survey should
extend approximately 50m behind the cliff crest and to the low water mark in front. It should extend
some 50m north and south of the extent of the works.

Bathymetric survey

The tenderer is to procure, on behalf of DLRCC, a detailed bathymetric survey along the length of
landfill site. The bathymetric survey should cover sufficient area and be of sufficient detail to allow
the tenderer to design the proposed coastal protection measures. The bathymetric survey should
cover an extent at least to the low water mark and some 200m seawards and 400m north and south
of the extent of the works.

Re-assess volumes of material in the cliff and its contribution to the sediment budget in Killiney
Bay.

Using the topographic data obtained during the above survey the tenderer is to accurately calculate
the volume of material in the cliff that will prevented from entering the sediment transport budget
in Killiney Bay. The volumes are to be divided into landfill material and underlying glacial till.

Coastal Process Modelling

In order to allay any potential concerns regarding possible increases in cliff retreat rates numerical
modelling of sediment transport , both cross shore and longshore, should be undertaken over an
area from Bray Harbour to 2km north. The modelling should assess yearly average gross and net
transport at a minimum of 5 locations along the 2km shoreline, and, transport during extreme
events (1 year, 10 year, and 50 year, joint wave/ water level events, 3 combinations of wave and
water level for each joint probability). Cross shore transport estimates and changes in beach and
nearshore profile should be undertaken for the 5 locations for the above range of events.
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The results of the above modelling and a shoreline evolution model should be used to assess
potential increases in erosion rates in the vicinity of the proposed works.

Management of Landfill Material

The tenderer is to investigate the feasibility of disposing of excavated landfill material on the historic
landfill site. The tenderer is to investigate the consents required and prepare a timeline for obtaining
such consents, if any are necessary.

The tenderer is to prepare a cost estimate (per metre cubed) for the excavation and deposition of
the landfill material on-site. The tenderer is to prepare a cost estimate (per metre cubed) for the
removal and disposal of landfill material to an appropriate landfill site. This estimates are to feed
into the decision making process for which protection option to bring forward to preliminary design
and planning approval.

Preliminary Design and Cost Estimate

The tenderer is to carry out a preliminary design based on the recommended concept: either full
height protection or toe protection and re-grading. The tenderer is to determine; the size of
armourstone required, the geometry of the revetment cross section, the height of gabion mattress
protection and the type of grass seeding required.

Tenderers are to allow for several iterations of drawings ¢ initial proposals to be simple concept
sketches to seek initial comments from Stakeholders. The tenderer is to produce a cost estimate for
the proposed works.

Screening for Appropriate Assessment

A screening for Appropriate Assessment is required to be undertaken to determine the potential for

significant impacts of the proposal, on nearby sites with European conservation designations (i.e.

Natura 2000 sites). The screening for Appropriate Assessment, or Stage 1 of AA is to be undertaken

in accordance with the European Commission Methodological Guidance on the provision of Article
6(3)and6(4)of  KS Wl oAUl 0aQ 5ANBOGADS dPHKNOKI99/ 0609/ 3 H
DdzA R yOS Wal y I 3 A yEG 2000} afiddial DoEHHG{2009) guiddliteS 4 Q 6

Tenderers are not to include the costs for a Natura Impact Statement. If the screening determines
that an NIS will be required, DLRCC will tender for this separately.

Tier 3 Risk Assessment

Based on the preliminary design, Tier 2 risk assessment and outcome of the AA Screening, tenderers
are to carry out a Tier 3 Risk Assessment based on the EPA Code of Practice (CoP) (2007):
Environmental Risk Assessment for Unregulated Waste Disposal Sites. This assessment will form part
of the Planning Permission application and Foreshore Consent application (if required).
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Conservation Assessment

The tenderer is to provide for a conservation assessment of the impacts of the proposed works on
architecturally important structures along the shoreline.

Planning Permission

Tenderers are to allow for preparing an application for planning permission and managing the
process until receipt of permission. The Client will cover the cost of newspaper advertisements and
purchasing of necessary mapping and photographs.

Tenderers to include preparation or procurement of:

Maps;

Proposed plans;

Proposed cross sections;

Photomontages by a specialist firm;

Prepare a PowerPoint Presentation of the recommended option;

=A =4 =4 4 -4 4

Prepare 5No. Al whiteboards of the recommended option for public consultation purposes.
Whiteboards to include set of planning drawings and photomontages.

9 Allow for attendance at 2 Council meetings and making a presentation on the scheme and
responding to technical questions.

Foreshore Consent

Tenderers are to consult with the Marine Planning and Foreshore Section of the Department of
Housing, Planning, Community and Local Government on the requirement for foreshore consents in
relation to the preliminary design. Tenderers are to allow for preparing an application for foreshore
consent and managing the process until receipt of the consent. The Client will cover the cost of
newspaper advertisements and purchasing of necessary mapping.

Detailed Design and Specification and Cost Estimate

Following receipt of both Planning Permission and Foreshore Consent (if required) and any
amendments to the preliminary design as a result of these processes, the tenderer is to carry out the
detailed design and specification of the proposed works. Submit draft drawings for review and
incorporation of reasonable comments. The tenderer is to produce a cost estimate for the proposed
works.

Tender Process

Tenderers are to prepare the construction stage tender documents in line with the Capital Works
Management Framework. Tenderers are to provide responses to all queries received during the
tender process. Tenderers are to carry out the assessment of tenders received and prepare a Tender
Report for the Client.
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Contract Administration

KS NP f SPubBicWorksY LJ 2 &8 S NI

[atN

¢ SYRSNENE NB G2 OF NNEB 2 dzi
Contract Conditions) for the duration of the works contract.

Project Supervisor Design Process

The Tenderer, or an individual or body corporate on behalf of the Tenderer, is to be appointed
Project Supervisor Design Process in accordance with the Safety, Health and Welfare at Work
(Construction) Regulations 2013.

Liaison with DLRCC

Allow for 6 meetings with DLRCC during the planning phase, 3 meetings during the design and
tendering phase, and 6 meetings during the construction phase.

Inconsistencies

If a tenderer becomes aware of an ambiguity, discrepancy, error or omission in the service
requirements or between this and all other documents included in the contract, the tenderer must
immediately notify the Client, even after the time for submitting queries has expired.
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APPENDICES
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APPENDIX A —CONCEPT SKETCHES
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