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1.0 Introduction

1.1 Purpose of Report

This report presents a Stage 1 Stormwater Audit carried out on a proposed development by Ted Living
Ltd situated at the former Ted Castles site, Old Dun Leary Road, Dun Laoghaire/Monkstown, Co. Dublin.
The proposed development comprises of:

i.  The provision of 146 no. apartment units (Build to Rent) and all associated ancillary facilities
(including residential amenities). The proposal provides for private and communal open spaces
throughout.

ii. A retail unit addressing Old Dun Leary Road and Cumberland Street

iii. All associated ancillary car parking, cycle parking, a new vehicular entrance/cycle path (off the
Old Dun Leary Road), ancillary plant areas, ESB substation and storage areas.

iv. Extensive hard and soft landscaping throughout, green roof, public lighting, signage, boundary
treatments and public realm improvements.

V. The demolition of all existing buildings within the subject site (excluding the yellow brick
building known as “Dunleary House” and the existing open fronted shed and the removal of
existing boundary walls, piers, railings and gates.

vi. All associated ancillary site services and site development works.

DBFL Consulting Engineers were appointed to provide Engineering Services, which includes design of the
surface water network and associated sustainable drainage systems (SuDS) proposed.

PUNCH Consulting Engineers have been appointed by DBFL to carry out an independent Stage 1
Stormwater Audit on the proposal in line with Dan Laoghaire-Rathdown County Council (DLRCC)
requirements. The pre-planning reference number associated with this application is PAC/SHD/270/19.

1.2 Site Details

The proposed site is located in Monkstown, adjacent to the West Pier of Dun Laoghaire Harbour. The site
is approximately 0.31Ha and is currently occupied by an existing dwelling, and associated maintenance
buildings. The subject site comprises mostly hardstanding area.

The site is bound by streets on three sides, with Old Dunleary Road to the north, Dunleary Hill to the
south and Cumberland Street to west, with an existing residential development bounding the site to the
east.

The subject site is currently terraced, with retaining structures to the north of the site with the existing
dwelling at a higher level, which is accessed from the south west. A yard and shed is terraced at a lower
level to the north at approximately 4.5m AOD and accessed to the north off Old Dunleary Hill.

The subject site is relatively level, with a slight fall from south to north. There is also a steep
embankment on the northern side of the site leading down to the site from Dunleary Road.

A vehicle entrance is currently located at the northern side of the site on Old Dunleary Road.
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1.3 Report Details

This Stormwater Audit was carried out by Joshua Martin, Marie-Claire Daly and Leonard Brennan between
the dates of June 22" and 2" September 2021.

This Stage 1 Audit has been carried out in accordance with the Din Laoghaire-Rathdown County Council
(DLRCC) Stormwater Audit Procedure Rev 0 January 2012. The auditor has examined only those issues
within the design relating to surface water drainage implications of the scheme and has therefore not
examined or verified the compliance of the design to any other criteria.

Appendix A contains copies of drawings and documents examined by the auditor. Appendix B contains
the Surface Water Audit Feedback form.

All the findings outlined in Section 2.0 of this report are considered by the auditor to require action in
order to improve the stormwater credentials of the scheme.

1.4 Drawings & Documents Examined as Part of Audit

TED-DBFL-CS-SP-DR-C-1201 - Site Services Layout
TED-DBFL-SW-SP-DR-C-1301 - Surface Water Strategy
TED-DBFL-SW-SP-DR-C-3311 - Surface Water Outfall & Attenuation Sections
TED-DBFL-XX-XX-RP-C-0001 Infrastructure Design Report

1.5 Drawings & Documents Examined as Part of Feedback Form

TED-DBFL-CS-SP-DR-C-1201 - Site Services Layout
TED-DBFL-SW-SP-DR-C-1301 - Surface Water Strategy
TED-DBFL-SW-SP-DR-C-3311 - Surface Water Outfall & Attenuation Sections
TED-DBFL-CS-SP-DR-C-5201 Drainage Details Sheet 1
TED-DBFL-CS-SP-DR-C-5202 Drainage Details Sheet 2
TED-DBFL-CS-SP-DR-C-5203 Drainage Details Sheet 3
TED-DBFL-XX-XX-RP-C-0001 Infrastructure Design Report

Ground Investigations Ireland Tedcastles Site - Report
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CONsSult

2.0 Stage 1 Audit Findings

The following section should be read in tandem with the drawings included in Appendix B.

2.1 Roads and Carparks
2.1.1 Impermeable footpaths lining Old Dunleary Road and Cumberland Street

Problem: The footpaths lining Old Dunleary Road and Cumberland Street within the red line boundary
are proposed to be upgraded. There is further potential for SuDS systems in these areas as their plan
area is quite extensive.

Recommendation: Consider incorporation of bio-retention areas to reduce surface water runoff and add
amenity to the area.

2.2 Buildings/Residential Units

2.2.1 Green roofs

Problem: Extensive/intensive green roofs are shown as one hatch on ‘Surface Water Strategy’ drawing
no. 1301.

Recommendation: Consider updating drawing with distinctive hatches to differentiate between green
roof types.

2.2.2 Green roofs

Problem: The CIRIA SuDs Manual 2015 states that there is limited surface water retention benefits from
extensive roofs (CIRIA p.236).

Recommendation: Consider increasing the area of intensive green roof.

2.2.3 Green roofs

Problem: The green roof shown to the south of the site has conflicting layers with over lapping gravel
strips shown.

Recommendation: Review the drawing.

2.2.4 Permeable Paving

Problem: Although permeable paving is located on part of the roof (Level 7 & Level 6), it should be
considered in greater quantity.

Recommendation: Consider inclusion of permeable paving at Level 1 Courtyard and other areas where
impermeable paving is proposed. The stone layer within the build-up would have a dual effect of cleaning
the surface water run-off contaminants, and attenuating the flow reducing the rate at which surface
water would flow from the surface areas.
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2.2.5 Tree Pit Systems

Problem: There is potential to reduce the surface water runoff and to improve runoff quality from the
development by providing a greater amount of SuDS measures.

Recommendation: Consider incorporating tree pit systems in areas in close proximity to the
impermeable surfaces where trees are proposed.

2.2.6 Rainwater Harvesting

Problem: Has rainwater harvesting be considered? The large roof area at level 8 could be utilised for
RWH and could provide irrigation for landscaping at the green podium level.

Recommendation: Consider use of a rainwater harvesting system (as per CIRIA Ch. 11) which could:

1. help meet some of the building’s water demand, delivering sustainability and climate
resilience benefits.

2. help reduce the volume of runoff from a site.

3. help reduce the volume of attenuation storage required on the site.

2.2.7 Typical Details

Problem: No details provided for proposed SuDS components example permeable paving, flow control
devices, tree pits, etc.

Recommendation: The above details to be provided.

2.2.8 Maintenance
Problem: The report does not make reference to system maintenance relating to blockages.

Recommendation: Set out maintenance/inspection requirements for management of the storm water
system. Maintenance management to include life-span of SuDS measures, inspection/monitoring details,
grass and vegetation management, litter removal and excessive sediment removal. Ensure there are a
sufficient amount of inspection chambers/manholes specified for the proposed SuDS measures in order
to achieve access for maintenance including rodding, etc.
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2.3 Calculations

2.3.1 Green roof run-off

Problem: The ‘Infrastructure Design Report’ (p.14) states that ‘the soil build-up will primarily absorb
some of the initial run-off and once saturated will reduce the flow of run-off through the green roof
medium’. However, CIRIA mentions that ‘critical duration events for developments served by SuDS are
commonly of the order of 12 to 36 hours, which tend to be representative of autumn and winter
conditions, when reductions in runoff volumes from green roofs are likely to be small.” (CIRIA p.240).

Recommendation: Consider testing attenuation calculations for winter storms and where no reduction
in runoff can be catered for by the greenroofs, i.e. 100% runoff from greenroof areas enter the drainage
system.

2.3.2 Green roof area

Problem it is unclear if the green roof area provided meets the required 60% minimum coverage.

Recommendation: Show by way of calculation that the area provided meets the requirements

2.3.3 Site Investigations
Problem: Site investigation reports have not been provided.

Recommendation: If infiltration to ground is proposed for the permeable paving systems, please confirm
soil investigation results and infiltration testing carried out on site have confirmed that existing ground
conditions are suitable to allow for infiltration of surface water.

2.3.4 Attenuation Tank

Problem: The current surface water outflow from the attenuation tank is pumped to a discharge manhole
which then outfalls to the existing public sewer. Pumped systems should be avoided if possible as they
can be prone to failure.

Recommendation: Reconsider a gravity outfall option.
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Appendix A Drawings & Documents Examined by the Auditor
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1.0 INTRODUCTION

11

1.2

Background

DBFL have been instructed to prepare an Infrastructure Design Report to accompany a
planning application for the proposed mixed-use development at Tedcastles, Monkstown, Co.
Dublin.

Location & Topography

The proposed site is located in Monkstown, adjacent to the West Pier of Dun Laoghaire
Harbour (refer to Figure 1-1). The subject site is approximately 0.31Ha and is currently
occupied by an existing dwelling, and associated maintenance buildings. The subject site

comprises mostly hardstanding area.

The site is bound by streets on three sides, with Old Dunleary Road to the north, Dunleary Hill
to the south and Cumberland Street to west, with an existing residential development bounding

the site to the east.

As per Dun Laoghaire Rathdown County Council’'s development plan, the site has been zoned

NC, to protect, provide for and-or improve mixed-use neighbourhood centre facilities.

The subject site is currently terraced, with retaining structures to the north of the site with the
existing dwelling at a higher level, which is accessed from the south west. A yard and shed is
terraced at a lower level to the north at approximately 4.5m AOD and accessed to the north
off Old Dunleary Hill.

The subject site is relatively level, with a slight fall from south to north. There is also a steep

embankment on the northern side of the site leading down to the site from Dunleary Road.

The topographical survey has been included in appendix C.

Consulting Engineers 190057
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——— Site Boundary

Proposed development boundary

Figure 1-1: Site Location (Site Boundary Indicative Only)
1.3 Existing Ground Conditions

A ground investigation was undertaken by Ground Investigations Ireland and this revealed that
the strata encountered consisted mainly of Concrete Surfacing to approximately 0.2m BGL on
Made Ground to 0.6m-2.7m BGL. The Made Ground was followed by Cohesive deposits
slightly sandy slightly gravelly CLAY and Granular deposits of slightly clayey sandy sub
angular to sub sub-rounded fine to coarse GRAVEL. Both Cohesive and Granular deposits
contained the occasional cobbles and boulders. The secondary sand and gravel constituents
varied across the site and with depth, with granular lenses occasionally present in the glacial
till matrix.

The rotary core boreholes recovered medium strong to very strong grey/white coarsely
crystalline Granite. The depth to rock varies from a minimum of 4.80m BGL to a maximum of
11.10m BGL.

Ground water was encountered at 4.50m BGL in BHO3 at the western part of the site and at
4.70m BGL in BHO04 at the northern part of the side. The borehole locations are shown in
Figure 1-2.

Consulting Engineers 190057
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Figure 1-2: Site investigation trial pit and borehole locations

1.4 Proposed Development

The proposed development at the former Ted Castles site, Old Dun Leary Road, Cumberland

Street and Dun Leary Hill, Dun Laoghaire will consist of:

e The provision of 146 no. apartment units (Build to Rent) and all associated ancillary facilities
(including residential amenities) in a building with an overall height ranging from 6 storeys
(with set backs from 4th storey) addressing Dun Leary Hill, to 5 and 8 storeys (with set
backs from 7th storey) addressing Old Dun Leary Road. The proposal provides for private
and communal open spaces throughout.

e Aretail unit addressing Old Dun Leary Road and Cumberland Street

e All associated ancillary car parking, cycle parking, a new vehicular entrance/cycle path (off
the Old Dun Leary Road), ancillary plant areas, ESB substation and storage areas.

o Extensive hard and soft landscaping throughout, green roof, public lighting, signage,
boundary treatments and public realm improvements.

e The demolition of all existing buildings within the subject site excluding the yellow brick
building known as “Dunleary House” and the existing open fronted shed and the removal
of existing boundary walls, piers, railings and gates. The proposal includes the reuse and
incorporation of part of the existing boundary wall material within the landscape proposals.

e All associated ancillary site services and site development works.

Consulting Engineers 190057
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2.0 Flood Risk

Wik
4310w &,
"ag

Based on a review of the Eastern Catchment Flood Risk Assessment and Management
(CFRAM) study, the Irish Coastal Protection Strategy Study (ICPSS) and Dun Laoghaire-
Rathdown County Council’s Strategic Flood Risk Assessment (SFRA), we note that the

development lands are located within Flood Zone C.

The review concluded that the proposed development site is located within Flood Zone C and
has a very low risk of fluvial flooding as there are no EPA water courses in close proximity to
the site as shown in Figure 2-1. There is also no risk from tidal flooding as the lowest level on
the site is 4.38m AOD and the 0.1% AEP water level reaches a maximum of 3.19m AOD,

providing over 1m of freeboard.

A possible source of flood risk identified was from the surcharging or blockage of the
development’s drainage system. This risk will be mitigated by suitable design of the drainage
network, regular maintenance and inspection of the network and establishment of exceedance

overland flow routes.

Flood risk from all sources have been fully assessed in a Site Specific Flood Risk Assessment
(SSFRA). Please refer to DBFL report 190057-Rep-003 — SSFRA.

g
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¥
&

£
£
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e
-

Figure 2-1: Extract from EPA online mapping
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3.0 SITE ACCESS AND ROAD LAYOUT

3.1 Existing Access

3.2

3.3

The proposed development site has a single entry-point for vehicles on Old Dunleary Road as
shown on Figure 3-1. There is an existing pedestrian access on Cumberland Street at the
north western side of the site, however it is overgrown and does not seem to be in use. Further

pedestrian accesses to the south west giving access to the existing house are also present.

Vehicular access p
3 y )

/
= {0) .

F A s ek
4 / ‘ :
P A
2 < .
| & Pedestrian access gate %
(unlikely to be in use)

Figure 3-1: Existing access into the site

Proposed Access

The proposed development will have multiple accesses, shown in Figure 3-2, due to the
existing topography of the surrounding street network which is 4.8m AOD on Old Dunleary Hill
and 11mm AOD on Dunleary Hill.

Vehicular Access

The proposed vehicular access to the development will be via Old Dunleary Road at the north
eastern part of the site which allows access to the ground floor car park of the development.
The access will be 6m wide and will consist of a vehicle crossover and drop kerb due to the

low volume of proposed traffic and to prioritise pedestrians.

Consulting Engineers 190057
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3.4

3.5

3.6

3.7

Pedestrian Access

The development can be accessed by pedestrians via various entry points. The main access
to the residential elements of the development will be via Cumberland Street at a level of
8.45m AOD which leads into the development’s courtyard. The commercial and café units will
be accessed via Old Dunleary Road at 5.95m AOD while a selection of own door units will be

accessed from Dunleary Hill at a level of 11.9m AOD.
Cycle Access

A dedicated cycle access has been proposed as part of the vehicular access off Old Dunleary
Road in accordance with DLRCC’s Cycle parking standard. The cycle access will be 2.0m
wide and will give cyclists a prioritised route to the proposed cycle store located within the car
park.

Old Dunleary Road/Cumberland Street Signalised Junction and
Cumberland Street Courtesy Crossing

The subject development proposals include the upgrading of the OIld Dunleary
Road/Cumberland Street junction to be signal controlled as well as the upgrading of
Cumberland Street in line with the Design Manual for Road and Urban Streets (DMURS). The
proposed road layout and hard landscaping areas have been tracked to demonstrate that the
proposed corner radii will accommodate everyday vehicles such as normal delivery and cars.
Other vehicles such as refuse trucks and fire tender have been tracked to ensure they can
turn and manoeuvre around these roads (refer to DBFL Drawing TED-DBFL-RD-SP-DR-
1101).

A courtesy crossing is proposed for the southern end of Cumberland Street in the form of a
raised and paved crossing. This will allow pedestrians to assert a degree of priority over

drivers, allowing a safer crossing point.
Proposed Parking

The parking area within the development will consist of 44 no. car parking spaces at the Level
00 with 2 no. accessible parking bays and a bike store area to accommodate 183 no.

residential bikes with a further 82 no. short stay spaces available as Sheffield stands.

Provision for electric charging will be made for 4 no. spaces in accordance with Dun Laoghaire

Rathdown County Council’s Development Plan.

Consulting Engineers 190057
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Proposed Old Dunleary Rd / Cumberland St
junction signalisation

Proposed new pedestrian access at
Level 00 to retail entity

Main pedestrian entrance into
residential development at Level 01

Proposed new raised
pedestrian crossing

Proposed new pedestrian access
at Level 02 to residential units

— Site Boundary

Figure 3-2: Proposed Junction and Access for Development
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4.0 Public Realm Strategy

The development proposals include significant Public Realm improvements (shown in Figure
4-1) as mentioned under section 1.4. These works include footpath upgrades and alterations;
resurfacing works; a signalised junction on Old Dun Leary Road and Cumberland Street
including pedestrian crossings on all arms; provision of a seating area; landscaping; 32 no.
bicycle parking spaces; and the inclusion street on car parking spaces on Cumberland Street.
A layout of these proposals is shown on DBFL drawing TED-DBFL-RD-SP-DR-C-1101.

The proposed finished and materials for the works in the public realm will comply with the
technical requirements of DLRCC and will be carried out by the Contractor appointed for the
proposed development.

A preliminary construction traffic management plan, report no. TED-DBFL-XX-XX-C-0006,
outlines the impacts of these works on affected properties and provisions to manage this.

Proposed signalised junction
Cumberland Street and Old
Dunleary Road

Proposed car park spaces
on Cumberland Street

Figure 4-1: Proposed Public Realm Improvements

DBFL Consulting Engineers 190057
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5.0 EXISTING SERVICES AND UTILITIES

5.1

5.2

5.3

5.4

General

A comprehensive topographical survey was carried out for the subject site and existing
drainage and utility records in the vicinity of the site obtained and surveyed in detail. In addition
to this, existing information was provided by DLRCC in relation to historical surveys that have
been undertaken. A summary of the existing main services is provided below, and the Irish

Water records can be found in appendix D.
Surface Water Drainage

The area is served by a complex network of surface water and combined sewers which
surround the site shown in Figure 5-1. As part of the adjacent ‘Top Hat’ site development a
new 450mm surface water outfall was constructed to the north of the development on Old
Dunleary Road outfalling to the existing 900mm surface water in front of the Clearwater Cove

Apartments to the east.
Foul Sewer

According to various site investigations, record drawings and discussions with DLRCC, there
is an existing 1200mm diameter combined sewer on Old Dunleary Road. This outfalls north

under the railway line into a 2200mm combined sewer.

It is also known that the old Monkstown Overflow Culvert passes through the northern part of
the site. From discussions with DLRCC and Irish Water it is known that the culvert originates
from Longford Street, which travels down Cumberland Street towards Old Dunleary Road
where it turns within a manhole to the east and passes through the northern portion of the
subject site. As part of the development, it is proposed to divert the Monkstown Overflow

Sewer and the details can be found in section 7.1 of this report.
Water Supply

The site is well served by a series of watermains in Old Dunleary Road, Cumberland Street
and Dunleary Hill as shown in Figure 5-1. The existing site looks to have two connections, one
from Cumberland Street for the existing dwelling and another from Old Dun Leary Road which

can be seen from the presence of water meters located on the Topographical survey.

There are existing fire hydrants along Old Dunleary Road north eastern corner of the site and

along Cumberland Street on the south western corner of the site.

Consulting Engineers 190057
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Figure 5-1: Existing watermain and sewer records
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6.0 PROPOSED SURFACE WATER DRAINAGE

6.1

6.2

Surface Water Policy

The management of surface water for the proposed development has been designed to
comply with the policies and guidelines outlined in the Greater Dublin Strategic Drainage Study
(GDSDS) and with the requirements of Dun Laoghaire Rathdown County Council. The

guidelines require the following 4 main criteria to be provided by the design:

e Criterion 1: River Water Quality Protection — satisfied by providing interception storage
and treatment within the green roof, bio-retention/filter drains and green courtyard and

garden.
e Criterion 2: River Regime Protection — satisfied by attenuating to greenfield run-off rates.

e Criterion 3: Level of Service (flooding) for the site — satisfied by the development’s surface
water drainage design, planned flood routing, run-off contained within site, flood storage

and building set greater than 0.5m above 100-year flood level.

e Criterion 4: River flood protection — attenuation volume and discharge limit designed to

greenfield run-off rates (long term storage not provided).
Surface Water Strategy

To meet the requirements of the surface water policy above, the surface water strategy has
been described in this section to give a clearer indication of how the design of the development
has progressed to the submitted design. To give a clearer understanding of each SUDS
element, the different stages of the treatment train has been explained in detail in the following
section. An overview of the different SUDS features incorporated within the development
proposals can be seen on DBFL Drawing TED-DBFL-CS-SP-DR-C-12001 and TED-DBFL-
SW-SP-DR-C-1301.

Due to the coverage of structure over the subject site, infiltration techniques will not be suitable
for the development. Therefore, SUDS features at roof/terrace and podium level such as green
roofs/build-up, permeable paving and rain gardens shall be implemented into the development
to convey surface run-off via the drainage system to the larger attenuation tank while also

providing treatment and ecological value.
Roof Level:

As the first part of the treatment train, the SUDS features have been designed to prioritise,
interception and reduction of flow rates. The features that will be incorporated into the design

are:

Green roof - this will be a mixture of intensive and extensive type with 80mm minimum
construction depth. All necessary safety requirements will be designed and constructed to

ensure safe maintenance can occur. The green roof will provide interception and reduction of
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flow rates at the beginning of the treatment train, providing source control for a large area of
the development. After surface water has passed through the Green Roof, this will discharge
to the surface water network below.

e Once the rainwater has filtered through the various build-up mediums, run-off will drain to
gullies located at the structural slab level and then conveyed to the below ground system

via slung drainage.
Terrace Level:

e Atterrace level the subject development will implement a free draining aggregate that will
be placed on top of the terrace slabs allowing a reduction in flows within the drainage

network.
Level 01:

e At podium level the subject development will implement a permeable paving in places

and green landscaping.

The green landscaped areas will constitute what is similar to an intensive Green Roof
build-up, allowing surface water run-off to slowly percolate through the build-up medium,
reducing the flows through the drainage network and also allowing vegetation to intercept

run-off creating a reduction in run-off volumes.

e In areas of permeable paving a free draining aggregate sub-base will be used between
the permeable paving and the podium slabs allowing a reduction in flows within the

drainage network.

e Impermeable areas have been designed to drain through green podium to ensure that

any surface water runoff has an element of interception and treatment.

e Once the rainwater has filtered through the various build-up mediums, run-off will drain to
gullies located at the structural slab level and then conveyed to the below ground system

via slung drainage.

e In addition to the above, smaller SUDS elements will also be located on podium such as
Bio-swales, raised planters and rain gardens (refer to Figure 6-1). These will be specified
in co-ordination with the landscape design to slow any areas of hardstanding that need
to be drained and provide additional treatment and subsequent improvement of discharge

quality.
Level 00:

e After rainwater has passed through the various SUDS features at the higher levels, this
will drain to the below ground network. To ensure the development attenuates to
greenfield run-off rates it is necessary to include an attenuation tank under the car park

slab to provide the required volume for the 1% AEP event +10% Climate change
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6.3

allowance. A flow control (in this instance a pump due to the shallow depth of the surface

water sewer) will limit discharge to 0.6l/s.

Figure 6-1: Examples of Urban Swales/Bio-swales — Various Sources

The incorporation of the above SUDS elements will provide a sustainable way to disperse
surface water from the site and provide treatment of run-off and subsequent improvement of

discharge quality.
Attenuation

Attenuation volumes have been calculated based on an allowable outflow / green field runoff
rate of 0.6l/sec (QBARRruraL calculated in accordance with Institute of Hydrology Report 124,

see Appendix A). Refer to Appendix A for calculations sheets.

The drainage design uses SOIL type 2 for the site’s QBar greenfield run-off calculations. To
derive the soil type, table 4.5 of the Flood Studies Report was used as recommended by the
GDSDS. Table 6-1 and Figure 6-2 is a summary of the site characteristics used in the selection

of the pre-development soil value.

Table 6-1: Summary of Site Characteristics

Characteristic Value Description
Drainage Group 1 (Rarely Waterlogged | Drainage group 1 was selected as the site is rarely
within 60cm at any time) | waterlogged within 60cm at any time i.e. it is well

drained.

Depth to impermeable | 1 (>80cm) Impermeable layers were encountered at depths

layer of 4.80m BGL to 11.10m BGL during the site
investigation.

Permeability group | Slow The permeability group of the soil was set

(above  ‘impermeable’ conservatively as “Slow” due to the clay deposits

layers or to 80cm) encountered during the site investigation.

Slope 2-8° The fall across the site varies within the range of
2° to 8°.
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Figure 6-2: Extract of Table 4.5 for classification of SOIL type for the development

The run-off from the new development will be treated at source using SUDS elements, shown
in Figure 6-3 which include green roofs and green podiums, although the main volume will be
based in a reinforced concrete tank that will be located beneath the ground floor parking, to

ensure the design event of the 1% AEP plus 10% climate change is catered for.

The impermeable areas contributing to the attenuation volume have had the following
reduction factors applied:

Roof Level:

e Green roofs, the proposed build-up will be a mix of intensive and extensive type with
80mm minimum construction depth. The soil build-up will primarily absorb some of the
initial run-off and once saturated will reduce the flow of run-off through the green roof
medium. Therefore, a reduction of volume and flow rate will occur due to the presence of
the green roof. Also, the green roof plant life will absorb a percentage of the run-off, further
reducing volume that will drain to the surface water network. Therefore a 5% reduction

factor has been applied.

e Impermeable rooflight and private terraces, a 5% reduction of the surface area is applied

to take account of run-off not collected and stored within the micro and macro texture of
the surfacing (various sources recommend different reduction coefficients e.g. IS EN752
recommends Runoff Coefficient (C for the Rational Method) of 0.9 to 1.0 for impermeable
areas and steeply sloping roofs. For flat roofs it recommends 0.5 to 1.0 depending on

area).
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Podium Levels:

e Green areas over podium, a reduction factor of 20% has been applied. The deep sall

build-up will primarily absorb a substantial amount of the initial run-off and once saturated

will reduce the flow of run-off through the green roof medium.

e Permeable Paving on podium and ground will have a free draining material within the

build-up and will reduce the flow rate from these areas. Rainfall will ‘wet’ the initial surface
of the paving allowing water to be stored in the micro and macrotexture of the surfacing
and will be lost to evapotranspiration, as the run-off drains through the free draining
aggregate, this build-up will also ‘wet giving another volume reduction due to
evapotranspiration and natural storage within the SUDS feature. A reduction in velocity
will also occur as the aggregate used will slow the run-off at source, changing the input
hydrograph which will ultimately reduce the peak inflow for attenuation calculations. A

reduction factor of 10% has been applied for these reasons.

e Areas draining to Green Podium filter drains and conveyance swales and/or treepits, a

conservative reduction factor of 20% has been applied for these areas located over
podium. Firstly, rainfall will ‘wet’ the initial surface of the paving, allowing water to be
stored in the micro and macrotexture of the surfacing and will be lost to
evapotranspiration, giving a reduction in volume. As run-off drains to these SUDS
elements and through the build-up, the aggregate/soil surface area will also ‘wet’ giving
another reduction of volume due to evapotranspiration and natural storage within the
SUDS feature. The vegetation within these areas will provided a level of treatment and
interception at the source. There will also be a reduction of velocity as the aggregatef/filter
material used in the SUDS feature slows the run-off at source, changing the input
hydrograph which will ultimately reduce the peak inflow for attenuation calculations. The
SUDS Manual outlines that they “can help reduce flow rates from a site by providing some
attenuation storage and can reduce storage volume requirements where infiltration

occurs”.

A reinforced concrete attenuation tank will be constructed under the ground floor slab, as the
building footprint takes the majority of the site. Due to topography levels and the existing
infrastructure in the vicinity of the site, the proposed attenuation tank will also need to be
pumped as a gravity connection is not feasible in this location, due to the shallow nature of the
450mm diameter surface water sewer located in Old Dunleary Road. The attenuation tank has
been designed to provide the required volume for the 100-year storm event (+10% climate
change) using Micro Drainage source control software. Refer to Appendix B for the summary
of results for various storm-water duration. Calculations indicate that 187m? of storage volume
for the 100-year event (+10% climate change) is needed; and the attenuation tank will be

provided with a total available volume of 252m? to allow for 360mm of freeboard.

Consulting Engineers 190057



The Ted, Dun Laoghaire, Built to Rent 16
Infrastructure Design Report

Surface water attenuation calculation can be found in Appendix B. A section of the attenuation
tank and outfall details DBFL drawing TED-DBFL-CS-SP-DR-C-5204. A summary of the

surface water runoff reduction factors is shown under Table 6-2.

Table 6-2: Summary of surface water runoff reduction factors

Description Area (m?) Reduction Factor
Roof — Hardstanding (draining to gullies) 105 5%
Roof — Green 1209 5%
Terraces — Hardstanding (draining to gullies) 90 5%
Terraces — Free draining aggregate build-up 720 15%
Courtyard — Draining through SUDS features 484 20%

Figure 6-3: Proposed Landscape showing green roof and green podium

6.4 Design Standards

Storm-water drainage has been designed in accordance with the Greater Dublin Code of
Practice for Drainage Works. The following design parameters are applicable to the design:

e Time of entry: 4 minutes

e Pipe Friction (Ks): 0.6 mm

DBFL Consulting Engineers 190057



The Ted, Dun Laoghaire, Built to Rent 17
Infrastructure Design Report

6.5

6.6

e Minimum Velocity: 1.0 m/s

e Standard Average Annual Rainfall: 757mm

e M5-60: 15.9mm
¢ Ratio r (M5-60/M5-2D): 0.27
e Attenuation Tank Storm Return Event GDSDS Volume 2, p61, Criterion 3

30 year no flooding on site.

100 year check no internal property
flooding. Flood routing plan. FFL freeboard
above 100-year flood level. No flooding to

adjacent areas.
¢ Climate Change 10% for rainfall intensities, as GDSDS

Surface water sewers have been designed in accordance with IS EN 752 and the

recommendations of the ‘Greater Dublin Strategic Drainage Study’, (GDSDS).

The minimum pipe diameter for public surface water sewers is 225mm. Private drains

comprise of diameters from 100mm.
Climate Change

Surface water calculations for the development made use of rainfall values for the Monkstown
area as provided by Met Eireann. Rainfall intensities were increased by a factor of 10% to take

account of climate change, as required by the DLRCC for attenuation storage design.
Surface Water Quality Impact

The type of development is low risk i.e. it does not present a high risk of run-off contamination.
The development’s design and layout further reduce the risk of contaminants entering the
surface water network as most of the site coverage will be roof/terrace/podium area with the
all of vehicle parking provided at ground level. Run-off from green areas of the roof will have
a first stage of treatment by draining through green-roof medium which in turn drain to the on-
line attenuation storage systems. The podium areas will drain via their build-ups to a slung
system which in turn also drain via the attenuation storage system.

The highest risk of contaminated surface water run-off from the site would be from the access

road and entrance to the car park which are relatively small areas.

All incidental drainage from the car park is discharged via a Class 1 oil separator to the
attenuation tank before eventually being discharged into to the foul sewer as per DLRCC
requirements. Furthermore, the volume of surface water from the carpark is expected to be
small as it is undercroft and will have a negligible impact on the water quality. In this way it is
considered that the development provides treatment of collected run-off, provides a SUDS

treatment train approach and is low risk of pollutants.
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6.7

6.8

The proposed surface water system has therefore been designed to incorporate SUDS

technigues which naturally reduce pollutants and improve water quality.
Interception of First Flush of Rainfall

The GDSDS recommends that no run-off should pass directly to a river for rainfall depths of
5mm and up to 10mm if possible, i.e. interception. The development’s drainage design allows
for collection of most of the site’s run-off via SUDS features e.g. green roofs and filter drains,
providing interception at source. In turn resulting runoff is conveyed to attenuation storage
system provide a level of further interception. Calculations in accordance with the GDSDS
recommendations can be found in appendix A and indicate a minimum of 12.2m3 of
interception volume should be provided. This interception will occur within elements such as

the green roof, green podium and planters.
Surface Water Pumping

As discussed under Section 6.3, the outflow from the proposed attenuation tank will need to
be pumped as a gravity connection is not viable due to the shallow nature of the 450mm
diameter surface water sewer located in Old Dunleary Road. The pump shall limit the
discharge to 0.6l/s as per the allowable outflow discussed under Section 6.3. The outflow will
be discharged into a discharge manhole before draining under gravity via a proposed new

225mm diameter surface water line to the public sewer.

The pumps within the pump station will be installed in a duty stand-by arrangement with two
stand-by pumps to allow for redundancy in the system. Maintenance and operating procedures
will be provided by the Contractor to management of the property. The type of pumps proposed
are submersible pumps suited for drainage applications which can be used as a stationary
installation. The anticipated system curve and duty point are shown on Figure 6-4 and

calculations included under Appendix G.
1.4
1.4
1.3

13

Head (m)

13

13 Anticipated duty point
' 0.6lis @ 1.3m

13
0.0 0.2 0.4 0.6 0.8 1.0 12

Q (I/s)

Figure 6-4: Anticipated surface water rising main system curve and duty

Consulting Engineers 190057



The Ted, Dun Laoghaire, Built to Rent 19
Infrastructure Design Report

In the case that the external public sewer is surcharged and hence the discharge manhole is
at capacity, the pump will discontinue pumping and the overflow will be contained within the
car park area as the entrance level has been manipulated to allow 100mm to be stored over
the car park area providing approximately 165m? of storage. This carpark storage excludes

the volume available within the attenuation tank and internal surface water sewer network.

All doors at car park level will be fitted with water-tight seals to prevent the flooding of any

facilities.
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7.0 PROPOSED FOUL DRAINAGE

7.1

7.2

Proposed External Foul Sewer Diversion

Correspondence with Irish Water was undertaken on the proposed diversion of the existing
Monkstown Culvert. A feasibility studies report, outlining the possible diversion options, was
submitted to Irish Water along with the hydraulic modelling for each option based on the East
and West Pier Drainage Area Plan. The preferred option is shown in Figure 7-1 and the
confirmation of feasibility issued by Irish Water is included under Appendix E.

Referring to Figure 7-1, it is proposed to construct a new manhole (MH-A) to replace the
existing manhole on Cumberland Street (Ex MH-1) immediately upstream of the existing
Monkstown Culvert. The construction of this manhole (MH-A) will make it possible to collect
the existing flows from the upstream brick culvert and intercept the 300mm diameter overflow
sewer at this location. The proposed sewer diversion will begin at this proposed manhole (MH-
A) and run directly to the existing manhole on Old Dun Leary Road (Ex MH-2) where this will

tie back into the existing network.

&
T
&

n \ A e | Decommission and demolish the
t o = Sl - existing Monkstown Culvert within
- b S T site. Cap and seal at site boundary.
i ]
ol Proposed new @1200mm sewer

A

[Ex MH-1 rebuilt as New MH-A]
i

B 1 t
: Connect existing @300mm
i = overflow sewer into New MH-A

Figure 7-1: Overview of Proposed Diversion

Proposed Foul Layout

The proposed foul drainage layout for the development is largely reliant on slung drainage in

the basement. As the basement extents cover most of the site, slung drainage will be located
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7.3

by foul stacks which will be drained at high level under the podium slab. DBFL drawing TED-
DBFL-CS-SP-DR-C-1201 shows an indicative layout of slung drainage which is designed
based on a maximum 500mm service void to reach the furthest points of the basement at the

required gradients.

The slung foul along with all basement level foul will ultimately drain via one outfall to the
existing 1200mm diameter Irish Water foul sewer on Old Dunleary Road to the North of the
development. Irish Water has confirmed the feasibility of this connection based on a pre-
connection enquiry that was submitted to Irish Water to assess the capacity available in the

network. The Irish Water confirmation of feasibility has been included under Appendix E.
Design Calculations

All new main foul sewers are designed to discharge by gravity. Minimum gradients and pipe
diameters for gravity collector and main sewers are designed in accordance with the Building
Regulations and Irish Water's Code of Practice for wastewater infrastructure and Standard

Details for wastewater infrastructure.

The sewer network is designed in accordance with the principles and methods set out in Irish
Water’'s Code of Practice for Wastewater Infrastructure, IS EN 752 (2008), IS EN12056: Part

2 and Building Regulations Part H.

Foul sewer design criteria are as follows:
Pipe Roughness Coefficient 1.5 mm
Minimum Velocity 0.75 m/s (self-cleansing)
Maximum Velocity 3.0m/s

Estimated peak foul loading generated by the proposed development is provided in Table 7-1
and Table 7-2.

Table 7-1: Estimated Foul Loading for residential development

RESIDENTIAL - PREDICTED DEVELOPMENT FOUL FLOWS
. . Daily Daily
No. of Occupancy Population Loading (G) g .
Use Type . . | Loading (PG) Loading
Units Rate P) (I/day/person) (I/day) (I/s)
Residential | 146 27 394 150 59,130 0.68
people/dwelling
Daily Loading 0.68
Growth factor 1.00
Infiltration @ 10% (as CoP Appendix C - 2.2.4) 0.07
Dry Weather Flow (l/s) 0.75
Residential Peaking Factor (as CoP Appendix C - 2.2.5) 6.00
Design Foul Flow (I/s) 452
Surface Water allowance SW @ 3% (as CoP Appendix C - 2.2.10) 0.14
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Design Flow (I/s) 4.66

*Flow rates extracted from IW CoP for Wastewater Infrastructure - Appendix D

Table 7-2: Estimated Foul Loading for commercial development

COMMERCIAL - PREDICTED DEVELOPMENT FOUL FLOWS

Floor . . Daily Daily
Use Type Space Occlgé)tzncy POP%‘;I“O“ (I/I:jc;?/?plxr:e?s(oeg)* Loading (PG) Loading
(m?) (I/day) (1/s)**
2
Retail 290 1 per 50 m 6 50 290 0.003
(staff)
RAeS'd‘?r.‘“a' 458 1 per 20 m? 23 50 1,145 0.013
menities

Daily Loading 0.016

Growth factor 1.00

Infiltration @ 10% (as CoP Appendix C - 1.2.4) 0.0016

Dry Weather Flow (l/s) 0.0176

Commercial Peaking Factor (as CoP Appendix C - 2.2.7) 4.50

Design Foul Flow (I/s) 0.08

Surface Water allowance SWe @ 1.5 (as CoP Appendix C - 2.2.11) 0.0012

Design Flow (I/s) 0.0812

*Flow rates extracted from IW CoP for Wastewater Infrastructure - Appendix D
**For commercial premises, a working day is assumed to be over 12 hours

Overall design flows from the development are calculated using IW CoP for Wastewater

Infrastructure Appendix C, as outlined below.
Dry Weather Flow =PG+I|+E
Design Foul Flow = [ Pfoom X PG] + [ Pfoom, ina X PEGe ] + | [ Pfrade xE] (Eqn1)
Design Flow = Eqgn 1 + [SW + SWg]
The type of proposed use is mixed-use comprising residential and commercial; therefore, no

industrial flow has been assumed.

For commercial premises a working day is assumed to be over 12 hours when flows will be

contributing to the public sewer network.

Growth rates are not assumed as the proposed application is for a fixed quantum of

development (G = 1).
Total Dry Weather Flow = 0.75 I/s (residential) + 0.0176 I/s (commercial) = 0.77 l/s
Total Foul Flow = 4.52 I/s (residential) + 0.08 I/s (commercial) = 4.60 I/s

Total Flow = 4.66 I/s (residential) + 0.0812 I/s (commercial) = 4.74 |/s
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8.0

8.1

8.2

8.3

8.4

WATER SUPPLY AND DISTRIBUTION

Proposed Water main and Supply

As part of the development proposals the existing connection to the 100mm diameter uPVC
water main on Old Dun Leary Road will be utilised. Irish Water has confirmed the feasibility of
this connection, based on a pre-connection enquiry that was submitted to Irish Water to assess

the capacity available in the network, subject to a valid connection agreement.

The Irish Water confirmation of feasibility has been included under Appendix E.
Water main Standards and Details

The water main layout and details including valves, hydrants, metering etc. will be in

accordance with Irish Water's Code of Practice and Standard Details for water infrastructure.

Hydrants

As stated previously, there are existing fire hydrants along Old Dunleary Road at the north
eastern corner of the site and along Cumberland Street on the south western corner of the

site. These will be maintained to cater for any fire at the proposed development.

Hydrants shall comply with the requirements of BS 750:2012 and shall be installed in

accordance with Irish Water's Code of Practice and Standard Details.

Design Calculations

The water demand is designed in accordance with the principles and methods set out in Irish
Water’s Code of Practice for Water Infrastructure Connections and Developer Services Design

& Construction Requirements for Self-Lay Developments December 2017:

Overall water demand is calculated using IW CoP for Water Infrastructure section 3.7.2, as

outlined below:

Per-capita consumption 150l/person/day
Average day/week demand factor 1.25
Peak demand factor 5.0

Average daily domestic demand = Total occupancy * Per-capita consumption

Average day/peak week demand = Average daily domestic demand * Average day/week

demand factor.
Peak hour water demand = Average day/peak week demand * Peak demand factor

Estimated water demand for the proposed development is provided in Table 8-1 and Table
8-2. The total peak hour water demand for the combined commercial and residential use will
be 4.59 I/s.
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Table 8-1: Estimated Water Demand for Residential Development

. . 2.7

Table 8-2: Estimated Water Demand for Commercial Development

1 per 50 m?
(staff)

1 per 20 m2

0.0625

Retail

Residential
Amenities

0.25

*For commercial premises, a working day is assumed to be over 12 hours
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Appendix A

PERMISSIBLE OUTFLOW CALCULATIONS

The Ted, Dun Laoghaire, Built to Rent
Infrastructure Design Report



PROJECT JOB REF.

Mxed Use Development at Ted Castles, Monkstown, Co. Dublin p190057
SUBJECT Calc. Sheet No.
Surface Water Calculations - Permissible Site Discharge (Impermeable Area draining to Attenuation Tank) 1
Drawing ref. Calculations by Checked by Date

PCC NJF 22-Jun-21

PERMISSIBLE SURFACE WATER DISCHARGE CALCULATIONS

Site Area

What is the overall site area? 0.30 Hectares (ha) Site is Less than 50 Hectares

Pre-Development Catchment Soil Characteristics

Are there different soil types present on the pre-developed site?
How many different soil types are present on the pre-developed site?
Catchment This refers to the entire site area 0.30 SOIL | SOIL Value| SPR
Area 0.30 Hectares (ha) 1 0.15 0.10
Drainage Group 2 Class 2 0.30 0.30
Depth to Impermeable Layers 2 Class 3 0.40 0.37
Permeability Group above Impermeable Layers 2 Class 4 0.45 0.47
Slope ™ 2 Class 5 0.50 053
SOIL Type 2
TSOIL Index 0.30
Site SOIL Index Value
Site SPR Value
Post-Development Catchment Characteristics
Is the development divided into sub-catchments?
What is the overall site area for catchment? Hectares (ha)
Catchment 1 Area (m?) Runoff Coeff. Effective Area (m?)
Roof - Hardstanding (Draining to gullies) 105.000 0.95 99.750
Roof - Green 1140.000 0.95 1083.000
Terraces - Hardstanding (Draining to gullies) 90.000 0.95 85.500
Terraces - Free draining aggregate build up 570.000 0.90 513.000
Podium - Hardstanding (Draining to gullies) 0.000 0.95 0.000
Podium - Draining to SUDs features 1020.000 0.80 816.000
Include Public Open Space in Effective Catchment Area?
Effective Catchment Area 2597.250 |m?
Effective Catchment Runoff Coefficient
Long-Term Storage
Is long-term Storage provided?
Permissible Site Discharge
What is the Standard Average Annual Rainfall (SAAR)? 757.0 mm From Met Eireann, Co-ordinates N320000, E226000
Is the overall site area less than 50 hectares?
*QBARRgya calculated for 50 ha and linearly interpolated for area of site Litres/sec
’Site Discharge = 2.00 |Litres/sec

Notes and Formulae

-

. SOIL index value calculated from Flood Studies Report - The Classification of Soils from Winter Rainfall Acceptance Rate (Table 4.5).
SPR value calculated from GDSDS - Table 6.7.

. Rainfall depth for 100 year return period, 6 hour duration with additional 10% for climate change.

A 00N

. Long-term storage Vol (m°) = Rainfall.Area. 10.[(PIMP/100)(0.8.)+(1-PIMP/100)(B.SPR)-SPR]. (GDSDS Section 6.7.3)

Where long-term storage cannot be provided on-site due to ground conditions, Total Permissible Outflow is to be kept to QBAR (gyra)-

o

. Total Permissible Outflow - QBAR (ryr)) calculated in accordance with GDSDS - Regional Drainage Policies

(Volume 2 - Chapter 6), i.e. QBAR(M3/s)=0.00108x(Area)”**(SAAR)*(SOIL)**’ - For catchments greater than 50 hectares in area. Flow rates are linearly interpolated for areas samller than 50hectares.

3

. Where Total Permissible Outflow is less than 2.0I/s and not achievable, use 2.0 I/s or closest value possible.

~

. QBAR multiplied by growth factors of 0.85 for 1 year, 2.1 for 30 year and 2.6 for 100 year return period events, from GDSDS Figure C2.

190057 - SW Permissible Outflow
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DBFL Consul ting Engi neers

Page 1

Ornond House

Upper O nond Quay

Dublin 7

Dat e 04/11/2019 09: 55 Desi gned by carriggt
File 190057 - WNOO3 - Preli... |Checked by

I nnovyze Source Control 2018.1.1

Summary of Results for 100 year Return Period (+10%
Storm Max Max Max Max  Status
Event Level Depth Control Vol une
(m (m  (I/s) (n?)

15 mn Summrer 2.799 0.199 0.0 35.7 O K
30 min Sunmer 2.878 0.278 0.6 50.0 OK
60 min Sumrer 2.973 0.373 0.6 67.1 O K
120 min Summer 3.084 0.484 0.6 87.0 O K
180 min Summrer 3.153 0.553 0.6 99.6 O K
240 min Sunmer 3.203 0.603 0.6 108.6 O K
360 min Sumrer 3.270 0.670 0.6 120.5 O K
480 min Sunmmer 3.319 0.719 0.6 129.4 OK
600 mi n Sumrer 3.356 0.756 0.6 136.1 O K
720 min Sunmer 3.385 0.785 0.6 141.4 O K
960 min Sumrer 3.429 0.829 0.6 149.2 O K
1440 min Summer 3.478 0.878 0.6 158.0 OK
2160 min Summrer 3.504 0.904 0.6 162.7 O K
2880 min Summer 3.512 0.912 0.6 164.2 O K
4320 min Sumrer 3.502 0.902 0.6 162.4 O K
5760 min Summer 3.471 0.871 0.6 156.8 O K
7200 m n Sumrer 3.431 0.831 0.6 149.5 O K
8640 min Sunmmer 3.389 0.789 0.6 141.9 O K
10080 min Summer 3.346 0.746 0.6 134.3 O K
15 min Wnter 2.821 0.221 0.6 39.8 O K
30 nin Wnter 2.911 0.311 0.6 56.0 O K
Storm Rain Fl ooded Discharge Tine-Peak

Event (mm hr) Vol une Vol une (m ns)

(n#) (n?)

15 min Sumrer 73.311 0.0 0.0 19
30 min Summer 51.777 0.0 32.4 34
60 min Sunmer 34.973 0.0 50.1 64
120 min Sumer 22.919 0.0 71.3 124
180 min Summer 17.646 0.0 85.1 184
240 min Sunmer 14.547 0.0 94.1 244
360 min Sumrer 10.944 0.0 97.6 362
480 min Sunmer 8.943 0.0 96.5 482
600 m n Sumrer 7.638 0.0 94.9 602
720 mn Sunmer 6.710 0.0 93.3 722
960 m n Sunmer 5. 462 0.0 90.3 962
1440 m n Sunmer 4.076 0.0 84.5 1440
2160 m n Sumrer 3.032 0.0 180.0 1968
2880 min Summer 2.453 0.0 172.5 2308
4320 m n Sunmer 1.815 0.0 158.1 3072
5760 mi n Sunmer 1. 465 0.0 256.1 3920
7200 m n Sumrer 1.242 0.0 272.5 4752
8640 m n Sunmer 1.085 0.0 286.7 5536
10080 mi n Sunmer 0. 969 0.0 299.3 6360
15 min Wnter 73.311 0.0 22.0 19
30 min Wnter 51.777 0.0 38.5 33

©1982- 2018 | nnovyze




DBFL Consul ting Engi neers

Page 2

O mond House
Upper O nond Quay
Dublin 7

Dat e 04/11/2019 09:55

File 190057 - W NOO3

Preli...

Desi gned by carriggt
Checked by

I nnovyze

Source Control 2018.

1.1

Summary of Results

for 100 year Return Period (+10%

Storm

Event
60 min Wnter
120 min Wnter
180 min Wnter
240 min Wnter
360 min Wnter
480 min Wnter
600 min Wnter
720 min Wnter
960 min Wnter
1440 min Wnter
2160 min Wnter
2880 mn Wnter
4320 min Wnter
5760 mn Wnter
7200 min Wnter
8640 mn Wnter
10080 min Wnter

Storm

Event
60 min Wnter
120 min Wnter
180 min Wnter
240 min Wnter
360 min Wnter
480 min Wnter
600 min Wnter
720 min Wnter
960 min Wnter
1440 min Wnter
2160 min Wnter
2880 mn Wnter
4320 min Wnter
5760 min Wnter
7200 min Wnter
8640 mn Wnter
10080 min Wnter

Max Max Max Max
vel Depth Control Vol une

Le
(

W0 W W WWwWNWWwwwwww

m (M  (I/s) (nf)

.018 0. 418 0.6 75.
143 0. 543 0.6 97.
221 0.621 0.6 111.
277 0.677 0.6 121.
353 0. 753 0.6 135.
408 0. 808 0.6 145.
451 0. 851 0.6 153.
486 0. 886 0.6 159.
537 0.937 0.6 168.
597 0.997 0.6 179.
636 1.036 0.6 186.
641 1.041 0.6 187.
622 1.022 0.6 183.
582 0.982 0.6 176.
527 0.927 0.6 166.
466 0. 866 0.6 155.
404 0.804 0.6 144.

Rain Fl ooded Discharge

34.
22.
17.
14.
10.

[ee]

eRrPErRPPENMNORMOON

(mm hr) Vol une Vol une

(nt) (n#)
973 0.0 58.3
919 0.0 82.0
646 0.0 95.7
547 0.0 99.1
944 0.0 98.6
. 943 0.0 97.2
. 638 0.0 95.8
. 710 0.0 94. 4
462 0.0 91.7
076 0.0 86.7
032 0.0 183.2
453 0.0 176.3
815 0.0 163. 3
465 0.0 289.1
242 0.0 307.5
. 085 0.0 323.2
. 969 0.0 321.9

St at us

NOOOWORDMUIOOAWAU O©®NN
O0OO0O0OO0OO0OO0OO0O0OOOOOO0OOO
AARAARAAARAARARARARARARARARARNARARARRAR

Ti me- Peak
(m ns)

64
122
182
240
358
476
592
708
942

1398
2056
2680
3332
4264
5184
6056
6952

©1982- 2018 | nnovyze
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Page 3

Ornond House

MB- 60 (nm)
Ratio R
Sunmer St orns

Regi on Engl and and Wl es

Upper O nond Quay
Dublin 7
Dat e 04/11/2019 09: 55 Desi gned by carriggt
File 190057 - WNOO3 - Preli... |Checked by
I nnovyze Source Control 2018.1.1
Rainfall Details
Rai nfal I Model FSR Wnter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Cv (Wnter) 0.840

15.900 Shortest Storm (mns) 15
0.272 Longest Storm (mins) 10080
Yes Climate Change % +10

Time Area Di agram

Total Area (ha) 0.260

Ar ea
(ha)

(m ns)
To:

Ti me
From

0 4 0.260

©1982- 2018 | nnovyze
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Page 4

O mond House
Upper O nond Quay
Dublin 7
Dat e 04/11/2019 09: 55 Desi gned by carriggt
File 190057 - WNOO3 - Preli... |Checked by
I nnovyze Source Control 2018.1.1
Model Details
Storage is Online Cover Level (n) 4.400
Tank or Pond Structure
Invert Level (n) 2.600
Depth (n) Area (nt) |Depth (m Area (nt) |[Depth (n) Area (nt) |Depth (m) Area (nt)
0. 000 180.0 1. 400 180.0 2. 800 0.0 4. 200 0.0
0. 200 180.0 1. 600 0.0 3.000 0.0 4. 400 0.0
0. 400 180.0 1. 800 0.0 3.200 0.0 4. 600 0.0
0. 600 180.0 2.000 0.0 3. 400 0.0 4. 800 0.0
0. 800 180.0 2.200 0.0 3. 600 0.0 5. 000 0.0
1. 000 180.0 2. 400 0.0 3. 800 0.0
1. 200 180.0 2.600 0.0 4. 000 0.0
Level Controlled Punp Qutfl ow Contro

Invert Level

Depth (m) Qutflow (I/

0. 200 0.60
0. 400 0. 60
0. 600 0.60
0. 800 0. 60
1. 000 0.60
1. 200 0. 60
1. 400 0.60
1. 600 0. 60
1.800 0.60
2.000 0. 60

(m 2.600 Cut

s) |[Depth (m Qutflow (1/s) |Depth

00 2. 200 0. 6000 4. 200
00 2. 400 0. 6000 4. 400
00 2.600 0. 6000 4. 600
00 2. 800 0. 6000 4. 800
00 3. 000 0. 6000 5. 000
00 3. 200 0. 6000 5. 200
00 3. 400 0. 6000 5. 400
00 3. 600 0. 6000 5. 600
00 3. 800 0. 6000 5. 800
00 4.000 0. 6000 6. 000

ocooooooooo0

In Height (m) 0.200 Cut Qut Height (m 0.100

(m outflow (I/s)

6000
6000
6000
6000
6000
6000
6000
6000
6000

. 6000

©1982- 2018 | nnovyze
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Empty pipe —O internal view
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Unable to Lift
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Internal dimension ————— -

TST Egineering LTD

Washington Court Business Centre
Washington Lane Unit 56

Rathfarnham 2 Loughgall Road
Dublin 14 Armagh

Ireland Northen Ireland

Tel. (+353) 1 4946327 Tel. (+44) 2837 998544

www.tstengineering.com

Subsurface Utility Engineering
Utility Services Mapping with No-Dig technologies
TST Engineering Ltd Disclaimer

TST Engineering surveyed the required area in order to provide information about the existing utility
services located within the area and its immediate parts.

While the best precision and accuracy were performed during site activities, TST extremely recommends
attention prior to excavation, as there is still uncertainty related with no dig surveys. There is no guarantee
that all buried services were identified with the survey and shown in the layout.

The quality of the acquired data depends by the soil water percentage and the ground conditions; TST
Engineering bore any possible effort in order to provide the most reliable results.

Technical Specification:

GPR scans starting from physical elements (e.g. walls, kerbs) can bear an offset of approx 0.45m due to
the GPR trolley's configuration; this is a small section of the area that remains not covered by the GPR
scans and consequently does not show GPR information.

The greatest survey depth achievable with GPR is about 3 - 2.5 meters from the ground surface and it can
vary according to the penetrating parameters of the soil. Deeper pipes were located, where possible, with
electronic detection devices and through the inspection of chambers and manholes.

Accuracy margins, depending upon problems encountered while surveying or systematic device errors, will
be within 10% of actual depths. Infrastructures' position on layouts can vary from actual surface by 0.10
meters, axial distance.

Buried utilities are shown through polylines and tags identifying, where possible, the typology,
characteristics, state of use and any other useful information. A single polyline may represent a pipeline, a
duct, a cable, a group of cables or ducts; the relative tags describe the elements represented.

Manholes, chambers, boxes, valves and any other surface element related with the buried utilities were
surveyed and represented in the layout with their real dimensions (2D or 3D).

All distances are shown in metres unless otherwise stated.

Information such as operating pressure and relining (for gas pipes), voltage (for electric cables) is obtained
from records of the assets owners and is not verified by TST Engineering Ltd.

Layers Description:

Probable Pipe represents elements that were identified with the survey but the typology was assigned on
logical interpretation and not proved by visual evidence.

Assumed Pipe represents elements that were not found on site but that match record information data.
Unidentified Pipe represents elements that were identified on site but cannot be classified as part of any
utility network.

Survey Area represents the area surveyed with the complete range of instruments and procedures as per
Method Statement.

Not Surveyed with GPR represents areas that were not suitable for survey with GPR due to fixed obstables
(e.g. shrubs, bushes, fencing etc).

Subsurface Anomaly Area represents particular areas that were not suitable for survey due to subsurface
anomalies (e.g. soil conditions, previous excavations, etc). In these circumstances surveying depth usually
will not be greater than 1.2 meters.

This drawing represents a 2D model of the result of the surveys.
The background cartographical information was surveyed by TST Engineering Ltd in ING and Datum Malin
Head based on OSI map provided by the Client.
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Comhalrle Costar County Cosan|

Drainage Design Section
DUN LAOGHAIRE RATHDOWN COUNTY COUNCIL

Project: DUNLEARY HILL - GROUND
INVESTIGATIONS

Description: Underground no-dig survey
of existing utilities

Drawing No.: 251D-10-004-08

Scale: 1:100 (on A1)

Enclosed with: - - --

Surveyed by: EM-APa-JB-CP |°** Jun/10
Drawn by: EM-VM-MB Jun-Jul/10
Checked by: CP 07/08/10
Approved by: CP 12/08/10
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© Copyright 2010 TST EngineeringLTD
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PIPELINE DATA

Suction wet well level (mAOD)
Discharge level (mAOD)
Static head (m)

NPSH Reference Plane (mAOD)

Section*

Pump Branch or Rising
Main ?

Diameter (mm)

Length (m)

Roughness (mm)
Temperature (°C)

Duty flow velocity (m/s)

Minor Losses
Entry

- Sharp edged

- Bellmouth

Bends

- Sharp 90°

- Sharp 45°

- Sharp 22.5°

- Long radius 90°

- Long radius 45°

- Long radius 22.5°
Tees

- Flow in line

- Line to branch
Sudden Enlargement
-4:5

-3:4

-1:2

Sudden Contraction
-5:4

-4:3

-2:1

Tapers

-4:5

-3:4

Valves

- Gate fully open

- Butterfly fully open
- Swing check

Exit

- Sharp edged

- Bellmouth

User Inputs

Total Minor Losses

*Description
of sections

Design

Insert number of each type of fitting in each section

5.6 0 0 0 0

PUMP DUTY INFORMATION

Duty Flow-I/s

Nr of duty pumps

Pump Duty Head:
Pump Duty Flow

PUMPED MEDIA

Pumped media

FLOW / HEAD DATA

Headloss in each section Total | Maximum| Minimum| Design
Flow 1 | 2 3 4 5 | 6 Headloss | Head Head Head
(1/s) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
0.0 0.0 0.7 0.7 0.7
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7
0.. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7
0.! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7
[X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7
0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7
0.! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7
1. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 0.7

Please note that only headlosses on sections marked as rising main are included in calculation of the system curve
Headlosses on sections marked as pump suction or pump discharge are included in the pump curves
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STORM WATER AUDIT FEEDBACK FORM

PUNCH Consulting Engineers

Scheme: The Ted, Dun Laoghaire, Built to Rent
Area:
Audit Stage: 1 Date Audit Completed: 02/09/2021 Our Ref : 202119
Pa':igrie:]ph Issue Recg;na?jrr;ded Alternative Measures Alternative Measures
" Accepted (described) Accepted by Auditors
Audit (Yes/No) Accepted [or reason problem not accepted] (Yes/No)
Report (Yes/No)
The benefits of including SUDS systems in the public realm are noted.
However, this will reduce space on the footpaths which may impact
adversely on pedestrian mobility and adjacent properties. There is
2.1.1 Y N . . : Yes
also a significant amount of shallow services in the area and
minimising excavation works were key to the design of the public
realm improvements
DBFL drawing no. TED-DBFL-SW-SP-DR-C-1301 has been updated to
2.2.1 Y Y o
indicate the green roof types.
Increasing the amount of intensive green roof coverage would be
2.2.2 Y Y . . . . - X
given further consideration during detailed designs.
DBFL drawing no. TED-DBFL-SW-SP-DR-C-1301 has been updated to
2.2.3 Y Y L
correct the conflicting layers.
The benefits of including additional permeable paving as part of the
development proposals are noted. Areas that have been proposed as
2.2.4 Y N : . : . . Yes
impermeable paving will drain to green areas, where possible, to
provide similar benefits to permeable paving.
The benefits of including tree pit systems as part of the development
proposals are noted. However, most tree planting is either proposed
2.2.5 Y N on slabs or in the public realm. Due to the volume of existing services Yes
o within the footpaths in the public realm, tree pit systems have not
been considered to mitigate against adverse impacts to these
services.

Ref: 202119 Storm Water Audit

Sheet 1 of 3




STORM WATER AUDIT FEEDBACK FORM

PUNCH Consulting Engineers

Paragraph
No. in
Audit
Report

Issue
Accepted
(Yes/No)

Recommended
Measure
Accepted
(Yes/No)

Alternative Measures
(described)
[or reason problem not accepted]

Alternative Measures
Accepted by Auditors
(Yes/No)

2.2.6

The benefits of rainwater harvesting were considered at an early
stage in the design process, however rainwater harvested can only be
used for limited purposes. Therefore, due to the introduction of
additional plant, increased maintenance due to the system and
additional pipework for each unit, the option of rainwater harvesting
was discounted for the development.

Yes

2.2.7

DBFL drawing no. TED-DBFL-SW-SP-DR-C-5203 has been updated to
provide details for the proposed SUDS components.

2.2.8

Section 6.9 has been added to DBFL report no. TED-DBFL-XX-XX-RP-C-
0001 - Infrastructure Design Report to reference the surface water
system maintenance requirements.

2.3.1

A conservative reduction factor of 5% has been applied to the green
roofs as part of the attenuation calculations for the proposed
development. This accounts for the texture of the greenroof.

Yes

2.3.2

DBFL drawing no. TED-DBFL-SW-SP-DR-C-1301 has been updated to
include a table that indicates the green roof coverage area, which
meets the required 60% minimum coverage requirement.

2.3.3

Infiltration options were not considered as part of the surface water
management strategy as the level 00 slab covers most of the
proposed development’s footprint. A ground investigation report,
compiled by Ground Investigations Ireland based on site investigations
undertaken, has been included for information.

2.3.4

Since the invert level of the existing public sewer is at a higher level
than the proposed attenuation tank, the option of pumping to a
discharge manhole is preferred. Increasing the tank footprint to
decrease the depth would be unachievable due to the space available
for other services and structural elements.

Yes

Ref: 202119 Storm Water Audit

Sheet 2 of 3




PUNCH Consulting Engineers
STORM WATER AUDIT FEEDBACK FORM

. . ] ' Design Team Project . ) )
Signed: (M/ ’ / Manager Date: 23-AUG-2021

Please complete and return to the auditor

Auditor Signed /%«Zé Joshua Martin Date: 02-09-2021

Ref: 202119 Storm Water Audit Sheet 3 of 3



I P U N C H The Ted, Dun Laoghaire, Built to Rent

consulting engineers Stormwater Audit Stage 1

Appendix C Drawings & Documents Examined with Feedback Form

202119-SWA-S1 Page C August 2021



Ground Investigations Ireland Lid.,,
Catherinestown House,

. INVESTIGAT'ONS Hazelhatch Road,

Mewcasile, Co Dublin,

I RELAN D Tel: 01 601 5175/ 5176 | Fox: 01 601 5173
Email: info@giiie | Web: giiie

Ground Investigations Ireland

Tedcastles Site

Ground Investigation Report

DOCUMENT CONTROL SHEET
Project Title Tedcastles Site Investigations
Engineer DBFL Consulting Enginears
Project No BE6T4-04-19
Document Title Geotechnical Report
Rev. Status Author(s) Reviewed By | Approved By | Office of Origin Issue Date
A Final N Maorgan B Sexton C Finnerty Dublin 18 July 2019




Ground Investigations Ireland Lid.,,
Catherinestown House,

INVESTIGATIONS Hazelhatch Road,

Mewcasile, Co Dublin,

I RELAN D Tel: 01 801 5175/ 5176 | Fox: 01 601 5173
Email. info@giiie | Web: gilie

CONTENTS

140  Proamble . mmmsisssseassiiss s et i s e e AR A e A T
IO i R e A e T e e T A R T e

2.1, BACKOUTOUNE oiicuiiiiiimiininssssisnsssssmssssanssisansss sissueionsssanssessnnss ssanss s innssssssnsssinans saasss ananss sounssasunss vamans sdunissan

2. PUrDDSE BN S OO0 iiiiuaiiiiiiheiiinisss stncssaanisssiusnnsakiiiaiin s manh e oaes st s Sautn i hadd AEs ARG b ns Badb i1 SR At

3.0 SUDSUMACE EXPIOTALION ..oiiiciiiiiiremmansirriessssnsssemmssssrssnssssns ssessssssnrsnmssssssasassssssssssesssssssnnssssns esssssssssnnns

A, GBNEBEAD cccciiiiiiiaisiiiiassssrsssiasssssrsnmsssssssaessssssssssmsassssosassssnssasanssssssnmssssssnessssssnsssnnss s sosnnsssnssssssssssssssnns

i TR TP oot oo i oo .o 5 A i

3.3, FoUNAALION PIS ...occciiiiiiiiisisimssimsssssimsssssnssssssssssssrs ssnsssssssssssssssssssss ssassss ssnsssssssssnsnnsssnssss sassas sssnssnss
3.4. Cable Percussion Boreholes............ciimimmimmimmisssmssms s ssssss ssasssssssss sssssanes
35, ROtary BoroRoles. .. iciiiiieiiissinionniimessiessimsissssesssnminissussss o ssassssessss seass s8sesss shasas sasent suansssassns s
8. SUNVOYIN ciiicsnsansninsonsssinssnsisnss smssnsanasisansss adasnesonsssandsss saase sanss s innsssassnssssnantsaunssanansisausnsananossanans dnsissas
3.7. Groundwater Monitoring Installations ... i s s s s
3.8, Laboratory TeStINg e s sssas s ssmns ssssssssassssssuss sssass s sassas smssns sasssssasansans

A0 GrOUNG CONOIEIONS .....uvvimriiieesisiisnnnssssrseesssssmssssmsssssrsaasssssssssassssssssnsssessseeasssssnssssnnsssrasassssnsssesssssssssnns

-

BV CBOTRETE 1 iuviissns swinisoisinsionsotiei s asisssubinn o LSS KRR SR o 1 S MR SR AR SRR R AR YR R

B

4.2  GroundWater . aiminssmasrseis i e s i R e S

i

4.3, Laboratory TSN i iiiimsisiiimanis iassiiiossisaissesisin s sidases ids (aaassisies s wass i assss asniasin siasan

-

50 Recommendations & ConCIUSIONS ....ccciciiiiriiieiiiiissssrrssiissssssssmmssssssaeasssssssssmsses srasassssssssssssssssssnnn

B

B BN i e i e B s

B2 POUNdaEONE it s s oA AN AAS I S m eI AR AR AN bR A RAL A A SRR s Eam e AR AN kSR

b

o 0 0 @ =~ =~ @ @ oW, oW oW b b AW W W W W W

B3, BN CAVALIONS ....ceiiiiiiiiensnrrsieesssssssnmssss e seasssssnsssmmnsssrrnanssssnssssans s srnsmmsssssseeesssssnsssmnnns srnanssssnsssessssssrsnnnn

H

APPENDICES

Appendix 1 Site Location Plan

Appendix 2 Trial Pit Records

Appendix 3 Foundation Pit Records

Appendix 4 Cable Percussion and Rotary Core Borehole Records

Appendix 5 Laboratory Testing



1.0 Preamble

On the instructions of DBFL Consulting Engineers, a site investigation was carried out by Ground
Investigations Ireland Ltd., between April and June 2019 at the site of the proposed residential development
located on Cumberland Street off Old Dunleary Road, Monkstown, Co, Dublin,

2.0 Overview
2.1. Background

It is proposed to construct a new residential development with associated services, access roads and car
parking at the proposed site. The site is currently occupied by a three-storey detached dwelling located in
the south-western part of the site with a corrugated iron shed to the north east and the remainder of the site
being a paved concrete yard. The proposed construction is envisaged to consist of conventional

foundations and pavement make up with some local excavations for services and plant.

2.2. Purpose and Scope

The purpose of the site investigation was to investigate subsurface conditions utilising a variety of
investigative methods in accordance with the project specification. The scope of the work undertaken for
this project included the following:

« Visit project site to observe existing conditions

¢ Carry out B No. Trial Pits to a maximum depth of 2.8m BGL

s Carry out 4 No. Foundation Inspection Pits to determine existing foundation details

= Carry out 4 No. Cable Percussion boreholes to a maximum depth of 5.3m BGL

« Carry out 4 No. Rotary Core follow on Boreholes to a maximum depth of 15.1m BGL
» Installation of 2 No. Groundwater monitoring welis

» Geotechnical & Environmental Laboratory testing

 Report with recommendations

3.0 Subsurface Exploration
3.1. General

During the ground investigation a programme of intrusive investigation specified by the Consulting Engineer
was undertaken to determine the sub surface conditions at the proposed site. Regular sampling and in-
situ testing was undertaken in the exploratory holes to facilitate the geotechnical descriptions and to enable
laboratory testing to be carried out on the soil samples recovered during excavation and drilling.

The procedures used in this site investigation are in accordance with Eurocode 7 Part 2: Ground
Investigation and testing (ISEN 1997 — 2:2007) and B.5. 5930:2015.



3.2. Trial Pits

The trial pits were excavated using a JCB 3CX excavator at the locations shown in the exploratory hole
location plan in Appendix 1. The locations were checked using a CAT scan to minimise the potential for
encountering services during the excavation. The trial pits were sampled, logged and photographed by a
Geotechnical Engineer/Engineering Geologist prior to backfilling with arisings. Notes were made of any
services, inclusions, pit stability, groundwater encountered and the characteristics of the strata encountered
and are presented on the trial pit logs which are provided in Appendix 2 of this Report.

3.3. Foundation Pits

The foundation inspection pits were excavated at the locations shown in the exploratory hole location plan
in Appendix 3. The exposed foundations were logged and sketched prior to backfilling and reinstatement.
The logs and sketches are provided in Appendix 3 of this Report.

3.4. Cable Percussion Boreholes

The Cable Percussion Boreholes were drilled using a Dando 2000 drilling rig with regular in-situ testing and
sampling undertaken to facilitate the production of geotechnical logs and laboratory testing.

The standard method of boring in soil for site investigation is known as the Cable Percussion method, 1t
consists of using a Shell in non cohesive soils and a clay culter in cohesive soils, both operated on a wire
cable. Very hard soils, boulders and other hard obstructions are broken up by chiselling and the fragments
removed with the Shell. Where ground conditions made it necessary, the borehole was lined with 200mm
diameter steel casing. While the use of the Cable Percussion method of boring gives the maximum data
on soil conditions, some mixing of laminated soil is inevitable. For this reason, thin lenses of granular
material may not be noticed. Disturbed samples were taken from the boring tools at suitable depths, so
that there is a representative sample at the top of each change in stratum and thereafter at regular intervals
down the borehole until the next stratum was encountered. The disturbed samples were then sealed and
sent to the laboratory where they were visually examined to confirm the description of the relevant strata.
Standard Penetration Tests were carried out in the boreholes. The results of these tests, together with the
depths at which the tests were taken are shown on the accompanying borehole records. The test consists
of a thick wall sampler tube, 50mm external diameter, being driven into the soil by a monkey weighing
63.5kg and with a free drop of 760mm. For gravels and glacial till the driving shoe was replaced by a solid
60° cone. The Standard Penetration Test number referred to as the 'N' value is the number of blows
required to drive the tube 300mm, after an initial penetration of 150mm. The number gives a guide to the
consistency of the soil and can also be used to estimate the relative strength/density at the depth of the
test and also to estimate the bearing capacity and compressibility of the soil. The cable percussion borehole
logs are provided in Appendix 4 of this Report.



3.5. Rotary Boreholes

The rotary coring was carried out by a track mounted T44 Beretta rig at the locations shown on the location
plan in Appendix 1. The rotary boreholes were completed from the ground surface or alternatively, where
noted on the individual borehole log, from the base of the cable percussion borehole where a temporary
liner was installed to facilitate follow-on rotary coring.

The T44 Beretta is equipped with rubber tracks which allow for short travel on pavement surfaces avoiding
any damage to the surface. The T44 Beretta utilises a triple tube core barrel system operated using a
wireline drilling process. The outer barrel is rotated by the drill rods and at its lower end, carries the coring
bit. The inner barrel is mounted on a swivel so that it does not rotate during the process. The third barrel or
liner is placed within the second one to retain the core intact and to preserve as much as possible the fabric
of the drilling stratum. The core is cut by the coring bit and passes to the inner liner. The core is brought
up to the surface within the inner barrel on a small diameter wire rope or line attached to the “overshoot”
recovery tool which is then placed into a core box in order of recovery. A drilling fluid, typically air mist or
water flush is passed from the surface through hollow drill rods to the drill bit, and is used to cool the drill
bit. Temporary casing is used in some situations to support unstable ground or to seal off fissures or voids.
It should be noted that the rotary coring can only achieve limited recovery in overburden, particularly
granular or weakly cemented strata due to the flushing medium washing away the cohesive fraction during
coring. The recovery achieved, where required is noted on the borehole logs and core photographs are
provided to allow assessment of the core recovered. The rotary borehole logs are provided in Appendix 4
of this Report.

3.6. Surveying

The exploratory hole locations have been recorded using a Trimble R10 GNSS System which records the
coordinates and elevation of the locations to ITM or Irish National Grid as required by the project
specification. The coordinates and elevations are provided on the exploratory hole logs in the appendices
of this Report.

3.7. Groundwater Monitoring Installations

Groundwater Monitoring Installation were installed upon the completion of the boreholes to enable sampling
and the determination of the equilibrium groundwater level. The typical groundwater monitoring installation
consists of a 50mm HDPE slotted pipe with a pea gravel response zone and bentonite seal installed to the
Engineers specification. The installation details are provided on the exploratory hole logs in the appendices
of this Report.

3.8. Laboratory Testing

Samples were selected from the exploratory holes for a range of geotechnical and environmental testing to
assist in the classification of soils and to provide information for the proposed design.



Environmental testing consisting of pH & sulphate and groundwater analysis was carried out by Exova
Jones Environmental Laboratory in the UK. Further environmental testing was carried out and reported
under the cover of a separate report by O'Callaghan Moran.

Geotechnical testing consisting of moisture content, Atterberg limits, Particle Size Distribution (PSD), were
carried out in NMTL's Geotechnical Laboratory in Carlow.

The results of the laboratory testing are included in Appendix 5 of this Report.

4.0 Ground Conditions
4.1. General

The ground conditions encountered during the investigation are summarised below with reference to insitu
and laboratory test results. The full details of the strata encountered during the ground investigation are
provided in the exploratory hole logs included in the appendices of this report.

The sequence of strata encountered were variable across the site and are generally comprised;
» Surfacing
+ Made Ground
e Granular Deposits
» Cohesive Deposits
* Bedrock

SURFACING: Concrete was encountered in the majority of the exploratory holes and was present to a

maximum depth of 0.2m BGL.

MADE GROUND: Made Ground deposits were encountered beneath the Surfacing and was present to a
relatively consistent depth of between 0.6m and 2.7m BGL. These deposits were described generally as
light brown fo dark brown slightly sandy slightly gravelly CLAY with occasional sub-angular to sub-rounded
cobbles and boulders and contained occasional fragments of concrete, metal, ceramics red brick, glass
and plastic.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Made Ground and Granular
Deposits and were described typically as Firm to stiff light brown slightly sandy slightly gravelly CLAY with
occasional cobbles and boulders. The secondary sand and gravel constituents varied across the site and
with depth, with granular lenses occasionally present in the glacial till matrix. These deposits had some,
occasional or frequent cobble and boulder content where noted on the exploratory hole logs.

GRANULAR DEPOSITS: The granular deposits were encountered both within and at the base of the
cohesive deposits and were typically described as Grey to brown slightly clayey sandy sub angular to sub
sub-rounded fine to coarse GRAVEL with occasional cobbles and rare boulders., The secondary



sand/gravel and silt/clay constituents varied across the site and with depth while occasional or frequent
cobble and boulder content also present where noted on the exploratory hole logs.

Based on the SPT N values the deposits are typically medium dense and become dense with depth. It
should be noted that many of the trial pits where granular deposits or groundwater were encountered,
experienced instability. This was described either as side wall spalling or as side wall collapse in the

remarks section at the base of the trial pit logs.

BEDROCK: The rotary core boreholes recovered medium strong to very strong grey/white coarsely
crystalline Granite. Visible calcite veins were noted during logging which are typically present within the
Granite.

The depth to rock varies from 4.80m BGL in BHO4 to a maximum of 11.10m BGL in BHO3. Rock was
encountered at a depth of 9m BGL in BHO1 and at a depth of 7.30m BGL in BHO2. The total core recovery
is good, typically 100%. The SCR and RQD both are relatively poor in the upper weathered zone, often
recovered as non-intact, however both indices show an increase with depth in each of the boreholes,

4.2. Groundwater

Groundwater strikes are noted on the exploratory hole logs where they occurred and where possible drilling
was suspended for twenty minutes to allow the subsequent rise in groundwater to be recorded.

We would point out that these exploratory holes did not remain open for sufficiently long periods of time to
establish the hydrogeological regime and groundwater levels would be expected to vary with the time of
year, rainfall, nearby construction and other factors. For this reason, standpipes were installed in BHO1
and BHO4 to allow the equilibrium groundwater level to be determined.

4.3. Laboratory Testing

The geotechnical testing carried out on soil samples recovered generally confirm the descriptions on the
logs with the primary constituent of the cohesive deposits found to be a CLAY of low to intermediate
plasticity. The Particle Size Distribution tests were completed on one cohesive sample and two granular
samples and give the range of particle sizes passing standard size sizes.

The pH and sulphate testing carried out indicate that pH results are slightly elevated however the water
soluble sulphate results are low when compared to the guideline values from BRE Special Digest 1:2005.
The samples tested classify the soil as a Design Sulphate Level DS-1.

The results from the completed laboratory testing is included in Appendix 5 of this report.



5.0 Recommendations & Conclusions
51. General

The recommendations given and opinions expressed in this report are based on the findings as detailed in
the exploratory hole records. Where an opinion is expressed on the material between exploratory hole
locations, this is for guidance only and no liability can be accepted for its accuracy. Mo responsibility can
be accepted for conditions which have not been revealed by the exploratory holes. Limited information has
been provided at the ground investigation stage and any designs based on the recommendations or
conclusions should be completed in accordance with the current design codes, taking into account the
variation and the specific details contained within the exploratory hole logs.

5.2. Foundations

Due to the depth of Made Ground and the presence of both cohesive and granular deposits beneath the
footprint of the proposed structure, piled foundations are recommended for the proposed building. The
type, size and depth of the pile foundations should be confirmed by a specialist piling contractor based on
the loading from the proposed building. The floor slab is recommended be suspended and also supported
on the building piles.

The pH and sulphate testing completed on samples recovered from the trial pits indicates the pH results
are near neutral and the sulphate results are low, when compared to the guideline values from BRE Special
Digest 1:2005. No special precautions are required for concrete foundations to prevent sulphate attack.

5.3. Excavations

Short term temporary excavations in the cohesive deposits will remain stable for a limited time only and will
require fo be appropriately battered or the sides supported if the excavation is below 1.25m BGL or is
required to permit man entry.

Excavations in the Made Ground or soft Cohesive Deposits will require to be appropriately battered or the
sides supported due to the low strength of these deposits.

Any excavations which penetrate the granular deposits will require to be appropriately battered or the sides
supported and are likely to require dewatering due to the groundwater seepages noted in the exploratory
hole logs in the Appendices of this Report.

The groundwater and stability noted on the trial pit logs should be consulted when determining the most
appropriate construction methods for excavations. Generally, where significant excavations are required
in water bearing granular deposits a cut-off wall may be more cost effective than extensive dewatering. An
assessment by a specialist dewatering contractor is recommended to determine the most cost effective
approach to the proposed excavation.

The recommendations provided in this report should be verified in the design of the proposed buildings,
using the full details of the loading conditions and taking into consideration the allowable tolerable
settlements/movements that the building can accommodate. The founding strata should be inspected and
verified by a suitably qualified engineer prior to construction of the building foundations.
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APPENDIX 2 — Trial Pit Records



. , Sle Trial Pit
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie TP-01
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. i Sle Trial Pit
Ground Investigations Ireland Ltd . Number
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. i Sle Trial Pit
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie TP-03
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r baulders of granite, Occasional red brick cobbles with
= pocasional fragments of ceramics,
05
e Light brown sandy gravelly CLAY wifh oocasion
— subangular o subroun cobble and bouldars. Fina to
B coarse sand and fine to coarse subangular to subrounded
= graval.
1.00-200 | EN -
— (100}
390~ 1.70 Light brown sandy clayey fine lo coarse subangular to
— subrourded GRAVEL wilh occasional subangular to
C 40300 | subrourded cobbles and boulkders.
360 — 200
e Complate at 2.00m
Plan s ¢ _ ; . i ; 2 | Remarks
Mo grourdwater encountered
Sidewalls s%aﬂﬂln at 1.80m
Trial pit backfilled at 2.00m
Scale (approx) Logged By Figure Mo.
1:25 P BET4-04-12.TP-03

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. , Sle Trial Pit
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie TP-04
Excavation Method Dimensions Ground Level {mOD) | Client :Iab G
: . 1.10mWY » 2.80mL ; : umbaer
Trial Pit 4.87 DBFL Cansulting Enginesars BETA-04-18
Location Dates Enginear Sheeat
2510412015
7234536 E T2BR206 N "
Darﬁm 5 e | Tests firrd Field R rds Iﬁ';"."]’?ll iplh Descripti end| E
{m) amp [ [}uﬂﬁm [=ela] { Il (Thi m'i“s} cription Leg i
0.00-1.00 | EN -
s {0.20) COMCRETE
43T - 020 " 1{ADE GROUND: Brown sandy clayey fine Io coarse
- sub-angular to subrounded WEL with occasional
r sub-angular to subreunded cobbles and boulders of granite
= and concrate. Oocasional cobbles of red brick and
- ococasional fragments of plastic shells and ceramics.,
= Conerate slab at 1.70m.
1.00-200 | EN -
- (250)
zzrl 270
= Compbate at 2.70m
Plan s ¢ _ ; . i ; 2 | Remarks

Mo grourdwater encounlered
Sidewalls spalling at 0.50m
Trial pit terminated and backfillzd at 2.70m due to collapsing sidewals

Scale (approx) Logged By Figure Mo.

1:25 P BET4-04-19.TP-04

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. i Sle Trial Pit
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie TP-05
Excavation Method Dimensions Ground Level {mOD) | Client :Iab G
: . 0.E0mY = 3. 10mL ; : umbaer
Trial Pit 417 DBFL Cansulting Enginesars BETA-04-18
Location Dates Enginear Sheeat
250412015
7235156 E T2BR24 6 N "
Darﬁm 5 e | Tests firrd Field R rds Iﬁm iplh Descripti end| g
{m) amp [ [}uﬂﬁm [=ela] { Il (Thi m'i“s} cription Leg i
0.00-1.00 EM L Daﬂc@ggy sandy fine to coarse sub-angular to subrounded
r GRANEL with occasional sub-angular to subrounded
[ 10.30) cobblas.
ekl o 030 " 14ADE GROUND: Brown sandy clayey fine 1o coarse
- sub-angular GRAVEL with occasional sub-angular to
B subrounded cobblas and boukders. Occasional fragments of [
r red brick granite plastic and metal wiring.
1.00-200 | EN -
- (2.10)
177 240
s Complate at 2.40m
Plan s ¢ _ ; . i ; 2 | Remarks
Mo groundwater encountered
Sidewalls collapsing at 2.20m
Trial pit terminated and backfilled at 2.40m due to collapsing sidewalls,
Scale (approx) Logged By Figure Mo.
1:25 P BET4-04-19.TP-05

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




Ground Investigations Ireland Ltd > Nimbor

Q"IE Tedcastles Site TP-06

Excavation Method Dimensions Ground Level {mOD) | Client Job

oo e 0.7 0y x 3.00mL ; ' Number
Trial Pit 4.04 DBFL Cansulting Enginesars BETA-04-18

Location Dates Enginear Sheeat
2510412015

7235281 E7288106 N 1

Darﬁm 5 le | Tests Benih Field Records Iﬁ';"."]’?ll Dg‘plh Descripti end g
{m) amp [ [}uﬁﬁm [=ela] { Il (Thi m'i“s} cription Leg i

0.00-1.00 EM MADE GROUND: Grey sandy fine to coarse sub-angular 1o

{0.30) g;JiEEundad GRANEL with occasional fragments of red

e

£

374 0.30

Firm light brown slightly sandy slightly gravelly GLAY with
pocasional sub-angular to sugmunded cobbles and
boulders. Fine to coarse sand and fine to coarse
sub-angular to subrounded graval.

DRG]
b t*ﬁﬁtiftaqcﬁ*tm

1.00-2.00 EM

i

w31 (AR
SR

{1.940}

0

e
BRI

]

1.84

B

Comphete al 2.20m

ERERTEERE8 R U SEE RE SRR WA 2T S S 2 N S T N R R T Y R S R R
i

Plan g s ¢ _ ; . i ; 2 | Remarks

Groundwater encourdered al 0.50m
Sidewalls spalling at 0.50m
Tial pit backfiled at 2.20m

Scale (approx) Logged By Figure Mo.

1:25 P BET4-04-19.TP-08

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. , Site Trial Pit
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie TP-07
Excavation Method Dimensions Ground Level {mOD) | Client :Iab G
: . 0.B0mWY = 3.00mL ; : umbaer
Trial Pit 4.31 DBFL Cansulting Enginesars BETA-04-18
Location Dates Enginear Sheeat
250412015
7235194 E 728841 N "
Darﬁm 5 e | Tests firrd Field R rds 'ﬁ{'ﬁﬁ' iplh Descripti end| g
{m) amp [ [}uﬂﬁm [=ela] { Il (Thi m'i“s} cription Leg i
000-1.00 | EM . L
s {0.20) COMCRETE )
an - 020 " 1{ADE GROUND: Dark brown sandy clayey fine 1o coarse
- sub-angular GRAVEL with occasional sub-anguiar o ;A
r subrounded cobbles and boutders. Occasional fragments of ]
= red brick and granite with ocoasional concrete blocks. Y,
—  {1.40)
1.00-200 | EN -
__ g
27 = 180 [ 5iADE GROUND: Light brown sandy gravelly GLAY wilh %
— pocasional sub-angular to subroundad cobbles and E
B boulders. Occasional cobblas of red brick and cccasional 4
R concrele blocks with rare fragments of ceramics.
- (090
181 — @@ MADE GROUND: Light brown sandy gravaily CLAY wilh
1.71 — : cocasional sub-angular 1o subrounded cobbles and
o | bublers, Cigsslonal Tragemi eiof ted bilek A dliarcoa
B Compeste at 2.60m
Plan s ¢ _ ; . i ; 2 | Remarks

Mo groundwater encounlered
Sidewalls collapsing at 2.30m
Trizl pit terminated and backfilled at 2.60m due to collapsing sidewalls,

Scale (approx) Logged By Figure Mo.

1:25 P BET4-04-19.TP-O7

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. i Sle Trial Pit
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie TP-08
Excavation Method Dimensions Ground Level {mOD) | Client :Iab G
: . 1.00mWY = 3.10mL ; : umbaer
Trial Pit 4.30 DBFL Cansulting Enginesars BETA-04-18
Location Dates Enginear Sheeat
2510412015
7234588 E T28R19.3 N "
Darﬁm 5 e | Tests firrd Field R rds %ﬁh"f:' lz‘plh Descripti end| g
{m) amp [ [}uﬂﬁm [=ela] { Il (Thi m'i“s} cription Leg i
0.00-1.00 EM ___ (0.45) | CONCRETE
4150 0I5 RaDE GROUND: Dark grey sandy clayey fine o coarse [0, 50 3
- sub-angular GRAVEL with occasional sub-angular W
= subrounded cobbles and boulders and occasional cobbles
T (045} | of red brick.
— :
70~ 080 "ADE GROUND: Light brown sandy clayey GRAVEL with
- oocasional sub-angular 1o subrounded cobbles and
- bouiders. Occasional fragments of red brick and charcoal
= :
1.00-2.00 EM = 4
- {110
= ¢
L 4
280 170 " \MADE GROUND: Brown slightly sandy slightly gravelly ;.
— CLAY wilh occasional sub-angular o subrounded cobbles E
= and boulders. Occasional fragmeants of red brick charcoal
=~ and shells, Fing to coarse sand and fine to coarse
— sub-angular ko subrounded gravel of mized lithologies with
= sub-angular to subrounded quartz and granite.
- (1)
- :
__ ]
1.50 — 280
= Complata st 2.80m
Plan s ¢ _ ; . i ; 2 | Remarks
Mo groundwater encountered
Sidewalls stable at 2, 80m
Trial pit backfilled at 2.80m
Scale (approx) Logged By Figure Mo.
1:25 P BET4-04-12.TP-08

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




APPENDIX 3 — Foundation Pit Records



Sarovand Investicotions Irelanc Lid.,
oalberines] ety Mo e,
Hoazelbaboh Rood,

Mewsoastle, o Dukalir,

Tal: 01 601 5175 ¢ 5174 | Fooc 01 400 5173
Email: infodngiille | Web: gile
Foundation Pit
/Rendered Concrate Block Wall
P
E48in Ground Level
0.00m 0.00m
I I Concrete /
0.20m — 0.20m
Concrete and mortar block wall
(.60m 0.60m
Concrete and gravel foundation
1.00m 1.00m

Sandy Clayey GRAVEL

2.70m

0.00-0.20 Concrete

0.20-2.70 MADE GROUND: Brown sandy clayvey fine to coarse
GRAVEL with occasional subangular to subroundad
cobbles and boulders, Occasional cobbles of red brick and
granite with occasional fragments of plastic ceramics and

shells.
[Project Tedcastles Site 8674-04-19 .
Client DBFL Consulling Engineers Foundation Pit 01

IContractor Ground Investigations Ireland Ltd Date I 25-04-19




Sarovand Investicotions Irelanc Lid.,
oalberines] ety Mo e,
Hagzeibatch Rooad,

Mewsoastle, o Dukalir,

Tal: 01 601 5175 ¢ 5174 | Fooc 01 400 5173
Email: infodngiille | Web: gile
Foundation Pit
/ Granite and mortar block Wall
10 Ground Level
0.00m 0.00m
I I Concrete [
0.20m — 0.20m
Granite block wall
0.00m
0.70m Ty 0.70m
0.65m Block wall foundation
1.30m 0.20m 2 20m
MADE GROUMND: Light
brown sandy clayey
GRAVEL
2.40m Z2.40m
(my

0.00-0.20 Concrete

MADE GROUND: Light brown sandy gravelly CLAY with occasional subangular to
0.20-2.4g] subrounded cobbles and boulders with occasional red brick cobbles and
oocasional fragments of roof and oxidise iron,

[Project Tedcastles Site 8674-04-19 .
Client DBFL Consulling Engineers Foundation Pit 02

IContractor Ground Investigations Ireland Ltd Date I 25-04-19




Sarovamdd Investic

Emil: Infodgills

Foundation Pit

Granite and mortar block Wall

\

L] 3.10m
0.00m 0.00m

alians relcinc Ll
oalberines] ety Mo e,

Hoazelbaboh Rood,

Mewoosthe, Co Dukslin,

Tal: 01 401 5175 ¢ S174 Fase: 01601 5173

‘Wiab! gil.la

Ground Level

Concrete [

—

-
L

|

0.20m 0.20m

Granite and mortar block wall

ded ﬂ-.'.d v f

0.00m
0.70m s 0.70m

0.65m Block wall foundation

1 .EIIZI'rmo 0.20m 2 20m

-

2.40m 2.40m

MADE GROUND: Light
brown sandy gravelly
CLAY

(my
0.00-0.20 Concrete

MADE GROUND: Light brown sandy gravelly CLAY with occasional subangular to
0.20-2.4g] subrounded cobbles and boulders with occasional red brick cobbles and
oocasional fragments of roof slate and oxidise iron. Frequent rootlets fromd,.40m -

1.20m
[Project Tedcasties Sile 8674-04-19 ;
IClient DBFL Consulting Engineers Foundation Pit 03

IContractor Ground Investigations Ireland Ltd Date | 25-04-19




Sarovand Investicotions Irelanc Lid.,
oalberines] ety Mo e,
Hagzeibatch Rooad,

Mewsoastle, o Dukalir,

Tal: 01 401 5175 ¢ S174 Fase: 01601 5173
Email: infodngiille | Web: gile
Foundation Pit
/ Concrate block wall
e
280 Ground Level
(1,00m 0.00m
| | LED of
0.20m 0.20m ; :
—_ Concrete with orange upvc pipe
0.25m L 0.25m

Concrete and gravel foundation
0.45m

MADE GROUND: Brown sandy gravelly CLAY
with occasional subangular to subrounded

0.65m 0.65m cobbles and boulders.
Brown sandy gravelly CLAY with
1.70m 1.70m occasional subangular to subrounded
cobbles and boulders
Light brown sandy clayey fine to
2.00m “=L0n coarse GRAVEL
irm}
0.00-0.20 Concrete
MADE GROUND: Brown sandy gravelly CLAY with occasional subangular to
0.20-0 70|  subrounded cobbles and boulders of granite. Occasional red brick cobblas with
oocasional fragments of caramics
0.70-1.70 Brown sandy gravelly CLAY with occasional subangular to
. ' subrounded cobbles and boulders
1.70-2.00]  Light brown sandy clayey fine to coarse GRAVEL with
occasional subangular to subrounded cobbles and boulders
[Project Tedcasties Site 8674-04-18
IClient DBFL Consulting Engineers Foundation Pit 04

IContractor Ground Investigations Ireland Ltd Date I 25-04-19




APPENDIX 4 — Cable Percussion and Rotary
Borehole Records



. . Site Borehobe
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie BH-01
Machine : _I':;"?Em 2000, Beretta | Casing Diameter Ground Level (mOD)| Client .:Iab i
umber
Flush 200mm 1o 1.70m 4.92 DBFL Cansuliing Enginesars
100mm to 14.30m BE74-04-18
Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusabon, 21052015
Rotary Cored 7234536 E T2BR206 N 11062019 2
Derﬁm TCR S5CR RQD Fl Field Records IH%‘EDI Dg‘plh D ripti Legend E Inst
{m) B { Il (Thi m'i“s} escription oe £ nstr
000 = MADE GROUND: Light brown slightly sandy % \\i
= 10,60} slightly grawvelly CLAY with cccasional sub-angular \ \
- ' o sub-rounded cobbles and bowlders. Occasional ‘\\\ \
.50 B E- fragments of concrele and ceramics with \ \
432 060 |1 pocasional red brick cobbles. § \
237,834 :: Very siiff ight brown sandy gravelly CLAY with % %
1.00-1.45 SPT{C) N=50 o oocasional sub-angular to sub-rounded cobbles \ \
1.00 B - .10 and boulders. Fine to coarse sand and fina to \ %
= d coarse sub-angular 10 sub-rounded gravel, § %
150 B = R
}.%-2.15 SPTIC) h=50 Rt = ’ OVERBURDEN, Recovery consists of Gravel and \ \\\
’ - Cobble fragments. Driller notes boulder cay, %\ \
— Recovery typically 16-50%. % §
18 - .
= (5.30)
4.70 E
Al :__
5.30 =
22 -
7.0 -2.08 :__ 7.00 OVERBURDEMN. Recovery consists of stiff dark
= grey slightly 4_=..E|nrch‘n%ra'.hallyI Clay with grawval and
= cobbde fragments. Driller notes boulder clay.
:__ Recovery lypically 48%.
48 =
—  (2.00)
8.30 =
9.00 wa | 21 18 408 800 edim 51mn1t0 sirong greenish white coarsely [+ & <
E crystaliing GRANITE. Distinctly weatharad, TR
5 E {0.70}) e
- 5.00-9.78m. Two fracture seis. F1: closely LSRR
= spaced, 10-30 dagrees, steppad raugh, tight
970 E to opan, clay staining. F2: closely spaced,
: :: 70-85 degrees, stepped rough, tight to open,
Remarks
Cable Percussion to 1.70m BGL with Rotary Core foliow on to 14.30m BGL. (aprre | g
50mm slotted standpipe installed from 11.00m fo 3.00m with pea gravel surmound, plain pipe instalad from 3.00m to ground level with bentonita
seal and flush caver.
Chasalling fram 1.50m to 1.70m far 1 hour. 1:50 PM
Figure Na.

BET4-04-19.BH-01

Produced by the GEOwchnical DAtabase System (GECDASY) (C) all rights reserved



. . Site Borehobe
Ground Investigations Ireland Ltd . Number
PN Tedcastles Sita
www.gii.ie BH-01
Machine : _I':;":'t'lﬂﬂ 2000, Beretta | Casing Diameter Ground Level (mOD)| Client .':Iab i
umber
Flush 200mm o 1.70m 4.82 DBFL Cansulting Enginesars
100mm to 14.30m BE74-04-18
Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusabon, 21052015
Rotary Cored 7234936 E 728R296 N 11/06/2019 212
Dﬂﬁ?‘ TCR SCR | RQD | FI Field Records {'r'rmm’f:l'} ng‘pm Descripti Legend £ Inst
m [:3-1 on m nsir
{Thi riass] P e =
4 TR = 970 clay staining.
:: Strong ta \ra Eh‘l:lT'_iEg' vlghiti_ﬁh gray coarsely
o i s E crystalling MITE. Partally weatherad.
2 = 9.70-12 40m. Two fracturs sets, F1: medium [
- to widely spaced, 0-20 degrees, stepped AL AR
11,30 5 rough, tight to opan, clean. F2: widaly spaced, BAL & Bl
= 60-70 degraes, stepped rough, tight 1o apan,
= clay staining. ::Q }:
= e e
= R
00| @3 88 £~ Wl O
12.40 = RPN
e = e
. o PP
= o
= g
4 - 1240-14.30m, Two fractre set. F1: osely 2.7
— spaced, dagreeas, stepped rough, el 1
00 100 100 = to open, clean. F2: closaly spaced, 85-65 ,'_'.?.','.
= degrees, stepped rough. light 1o open, clay Bl s Tkl
- slairming. ++l a:+
= ey
14.30 -B.38 - 14.30 -
= Complete at 14,30m
Ramarks. Scale d
(approx) | B5%9°
1:50 PM
Figure Na.
BET4-04-15.BH-01

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved



. . Site Borehobe
Ground Investigations Ireland Ltd . Number
e Tedcastles Site
www.gii.ie BH-02
Machire : ?ﬂldﬂ 2000, Beretla | Casing Diameter Ground Level (mOD) | Client #b G
umber
Flush : 200mim o 0. 10m 4.89 DBFL Cansulting Enginesars
100mm to 13.00m BE74-04-18
Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusabon, 21052015
Rotary Cored 7234588 E T28R19.3 N 11/06/2019 2
Dﬂﬁ?‘ TCR SCR | RQD | FI Field Records {'r'rmm’f:l'} ng‘pm Descripti Legend| g
m cr on
(Thi riass} -
000 = MADE GROUND: Light brown slightly sandy slightly
= gravally CLAY with occasional sub-angular to sub-rounded
= cobbles and boubders. Occasional concreta blocks and
.50 B - fragments of ceramics with cccasional red brick cobbles,
7,18050 E- ()
1.00-1.45 SPT{C) N=50 o
1.00 B =
1.50 B = . o
339 E 1.50 SAff light brewn slightly sandy gravedly CLAY with
E cocasional sub-angular 1o sub-reunded cobbles and
244537 = boulders, Fine to coarse sand ard fine o coarse
2.00-2.45 SPTIC) N=18 L sub-angular to sub-rounded gravel,
200 B =
= (.50
3,506,657 =
3.00 B e ' Light brown gray slightly sandy \-e&cla v fine to coarse
= suh-angular to sub-roundad GRAVEL with cccasional
E sub-angular to sub-roundad cobbles and boulders.
E {0.80}
3.80 108 380 T SVERBURDEN. Recovery consists of grey biack
— sub-angular to sub-roundad COBBLES and BOULDERS
= with frequent wban;&gar b sub-rounded gravels, Driller
45 :: nates: Boulder Clay. Revovery typically 45-48%,
450 = (150)
48 =i
5.30 44 e 530 I HUERBURDEN, Recovery consists of dark gray
— sub-rounded 1o rounded GRAVELS with occasional
57 = sub-rounded cobbles, Driller notes; Boulder Clay, Recovery
= typically 55%.
6.00 =
= (2.00)
55 =
i A E T30 aak whitish brown coarsely crystalling GRANITE.
! M = {0.40} | Distinclk ?waamare-d.
T B ¢ R e L
770 100 64 58 = Very sirong whitish grey medium to coarsely crystalline
— GRAMITE. Partially weathared
B.30 =
£ 7.70-10.70m. One fracture set. F1: Medium spaced,
100 100 o0 :: 10-30 degrees, stepped rough, tight 1o opsen, clean.
8.10 ' z 2
100 100 - ::_ i
Remarks Scale d
Cable Percussion ta 3.8m BGL with Ratary Core follow an to 13.00m BGL. hf}ﬂ'
Barehole backfilled on complation. fapprox)
Chizalling from 1.20m to 1.50m for 1 hour. Chiselling from 3.70m to 3.80m for 1 haour.
1:50 PM
Figure Na.

BET4-04-19.BH-02

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




Ground Investigations Ireland Ltd ~ |** retvlg

ol Tedcastles Site
www.gii.ie e BH-02

Machire : ?ﬂldﬂ 2000, Beretla | Casing Diameter Ground Level (mOD) | Client Job

Mumber
Flush : 200mim o 0. 10m 4.89 DBFL Cansulting Enginesars BETA-04-18
100mim to 13.00m el

Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusaion, 2110572015

Rotary Cored T23BE B E 7288193 N 11062019 22

Depth Level pth o g
() TCR SCR | RQD | FI Field Records | {mOD) rm%'rins} Description Legend 3

{5.30}

10.70

100 B1 B1

10,70-13.00m. Two fracture sefs. F1: Medium spaced, Tfé’;f
B0-80 degrees, stepped rough, tight to opan, clean. F2: OARANY
Closaly spaced, 30-45 degress, stepped rough, tight to K 4]
open, clay staning, O

100 100 23 3

1220
100 80 75

13.00 |
Complete at 13.00m

13.00 G

Remarks

Scale d
(approy) | B599°

1:50 P

Figure No.
BET4-04-19.8H-02

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. . Site Borehobe
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie BH-03
Machire : ?ﬂldﬂ 2000, Beretla | Casing Diameter Ground Level (mOD) | Client #b G
umber
Flush : 200mm o 4.50m 4.15 DBFL Cansulting Enginesars
100mm te 15.10m BE74-04-18
Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusabon, 23052018
Rotary Cored 7235156 E 728824 6 N 2
Dﬂﬁ?‘ TCR SCR | RQD | FI Field Records {'r'rmﬁen'} ng‘pm Descripti Legend| g
m cr on
(Thi riass} Pt -
0.00 —  {0.25) | CONCRETE
300 F 0.2 L e - - — Tt
E MADE GROUND: Firm light brown slightly sandy slightly
0.50 B E gamllly CLAY wilh mortar and redbrick fragments,
- sional sub-angular to sub-rounded cobbles and
= baulders, Fine to coarss sand and fine o coarse
1,343,343 = sub-angular to sub-roundad gravel.
1.00-1.45 SPT(C) N=13 E
1.00 B = {1.75)
150 B =
2,5/0.13,28 =
2.00-2.45 SPT(C) N=50 216 E— 200 e o age gty N
200 B s = : Wery stiff ight brown slightly sandy gravelly CLAY with
- oocasional sub-angular to sub-reunded cobbles and
= boulders. Fine to coarse sand and fine fo coarse
F sub-angular to sub-roundad gravel,
8,25/50 E
3.00-3.45 SPTIC) N=50 F
300 B =
E (240)
25050 =
4.00-4.45 SPT{C) N=50 =i
4.00 B =
Water strike(1) al D255 440 e Cighily clayey fine to coarse sub-angular i
450 4,50m, rose to D35 E- 450 [1 o e GHAVEL wilh pecasional sub-angular 1o
4,30m in 20 mins, = sub-roundad cobbles and bouldars.
:__ OVERBURDEN. Recovery consists of gray sub-rounded o
E raunded GRAVEL wilth occasional cobbles and boulders.
4 :: Driller notes: Boulder Clay, Recovery typlcally 10%.
6.00 =
= (a7
s =
420 4052 B I GUERBURDEN. Recavery consists of stiff black slighily
= sandy gravally CLAY with occasional sub-roundead cobbles.
= Driller notes: Boulder Clay. recovery typically 20-100%.
18 :_—
= (290)
10.00 -
Remarks Scale
Cable Percussion to 4,5m BGL with Rotary Core follow an to 15, 10m BGL. (approx)
Groundwater encounterad at 4.50m BGL.
Barehola backfilled on completion.
Chisalting fram 0.00m to 0.25m far 50 howrs. Chiselling from 4.20m 1o 4.40m for 1 hour. 1:50 PM

Figure No.
BET4-04-19.8H-03

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. . Site Borehobe
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie BH-03
Machire : ?ﬂldﬂ 2000, Beretla | Casing Diameter Ground Level (mOD) | Client #b G
umber
Flush 200mm o 4.50m 4.15 DBFL Cansulting Enginesars
100mm te 15.10m BE74-04-18
Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusabon, 23052018
Rotary Cored 7235156 E 728824 6 N 22
Dﬂﬁ?‘ TCR SCR | RQD | FI Field Records {'r'rmm’f:l'} ng‘pm Descripti Legend g
m cr on
(Thi riass} S
E LY
il -9_'1"_-
= ]
00| 8 ] = A
= o A
= LT
o MR
-6.95 11.10 S s e s, il
11.10 - Medium strong whitish grey coarsely crystalling GRANITE,  [+-» v+
11.20 = (0.40} | Distinctiy to partially weatherad.
T3 80 Medium strong whitish grey medium to coarsely erystaling [y ]
= GRANITE, Partially wealhared., IDO0OC0I
wo| 77 | et | 8 = B
o 11.10-12.80m. Twa fracture sets, F1: closely . Xl
- 10-30 degrees, stepped rough, tight to opan, clay RAs A
= staining. F2: medium to widely spaced, 50-T0 degrees, Rl e il
F stapped rough, tight o opan, clay staining. *
12.80 =
£ (3.60)
100 86 T8 ::
5 = e
= 12.80-15.10m. Two fraciure sels. F1: closely spaced, G
- 0-20 degrees, stepped m%ﬂm 0 open, clean. F2: [rhrrday
14.20 = cloze to medium spaced, 45-65 degrees, stepped [t e e
= rough, tight to open, clean. *,?6‘;,‘
1 =
& = o = BRI
0SS 1510 i a0
1510 = Compete al 15, 10m
Ramarks Scale d
(approx) | B5%9°
1:50 PM
Figure No.

BET4-04-19.BH-03

Produced by the GEOlachnical DAtabase SYstem [GEODASY) (C) all righls reserved




. . Site Borehobe
Ground Investigations Ireland Ltd . Number
Sr Tedcastles Site
www.gii.ie BH-04
Machire : ?ﬂldﬂ 2000, Beretla | Casing Diameter Ground Level (mOD) | Client #‘ﬂb G
umber
Flush 200mm 1o 4.50m 4.16 DBFL Cansuliing Enginesars
100mm to 10.00m BE74-04-18
Core Dia: mm
Location Dates Enginear Sheeat
Method : Cable Percusabon, 221052015
Rotary Cored 7235384 E 728R22.3 N G201 "
Darﬁm TCR S5CR RQD Fl Field Re IH%‘EDI I.'.Z‘plh D ripti Legend E Inst
{m) cords { Il (Thi m'i“s} escription oe £ nstr
0.00 a0sE ; ‘g @ CONCRETE S % \\Q
388 = L3 [ MADE GROUND: Dark grey fine 1o coarse angular | % \\\\\\
0.50 B . ke sub-angular GRAVEL % %
= MADE GROUND: Grey brown slightly sandy very § &
221223 E clayey fine to coarse sub-angular 1o sub-rounded \ \\\\
1.00-1.45 SPT{C) N=8 o Graveal with rédbrick concrate and plastic \ \
1.0 B = fragments. Dccasional sub-angular to \ \
= L0} | sub-rounded cobbles and boulders, § §
150 B = % \
101,223 E % §
2.00-2.45 SPT(C) N=g s 2m S _ %x
200 B T : MADE GROUND: Firm brown slightly sandy very \ \
- avelly Clay with small redbrick fragments. \ %
= sional sub-angular to sub-rounded cobbles. % \
3.23.3,2.4 = % %
300-345 SPTIC) N=12 1.18 — 3.00 . - copeas ¥ § S’
3.00 B T E ' Firm to stiff brown slightly sandy very gravelly o O Bl S
- CLAY with accasional sub-angular o sub-rounded .f,', F H
= cobbles. 2
= (1.10)
34/3.356 -
4.00-4.45 SPTC) N=17 =i
4.00 B = ;
0.08 - 4.1 Brown sandy clayey fine 1o coarse sub-angular
E GRAVEL with occaslonal sub-anguiar 1o
25150 = {0.70) | sub-rounded cobbles and boulders.
SPT(C) N=50 =
e Iﬁ;malﬁkew at 6.64 E 480
; (AN, O 10 s i = : Waak to medium strong whitish grey madium fo
4.80-5.25 4.50m in 20 mins. = coarsely erystalline GRANITE, Distineily
E wiathered.
5 =
= 4.80-7.40m, Two fracture sets. F1: closely
a4 249 28 — spaced, 10-30 degrees, stepped rough, tighl
= to open, clay staining. F2: closely spaced,
E T5-80 degraes, stepped rough, tight to opan,
5.85 = 2B0)| claystaining.
N = 5.85-6.50m. Non Intact,
650 =
4 -
100 17 14 E
7.00 =
il = 7.00-7.40m. Mon Intact.
-3.24 7.
Al e — i1 Weak o medium slrong whitish grey medium o B
= coarsely crystalline G ITE. Distimctiy ta partially
= weatheared.
00| 67 E5 EI
= P
5 = (280) e
8.50 :__ 7.40-10.00m. Two fracture sets, F1: CIMEIH :‘.‘._6-.':*.
5 spaced, 10-35 degrees, stepped rough, ti g AE
£ to open, clay staining. F2: medium spaced, BAL & Bl
= B0-80 degrees, stepped rough, tight to opan, AN
00 23 23 - clay smﬁng. ::Q }:
= P
10.00 584 F 1000 s LY
Remarks

Cable Percussion to 4.80m BGL with Rotary Core follow on to 10.00m BGL,

50mm slotted standpipe installed from 7.00m to 3.00m with pea gravel surmound, plain pips installed frorm 3.00m to grownd laved with bentonita

seal and flush caver.
Groundwaler ancounted at 4.70m BGL.
Chaselling fram 0.00m to 0.12m for .33 bowrs. Chiselling from 4.80m 1o 4. 80m for 1 haur.

(approx) | By99*°

1:50 P

Figure No.
BET4-04-19.8H-04

Produced by the GEOwchnical DAtabase System (GECDASY) (C) all rights reserved



APPENDIX 5 — Laboratory Testing



National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS
Particle Index Properties Bulk Cell Undrained Triaxial Tests Lab
BH/TP Depth sample | Moisture | Density | <425um LL PL Pl Density | Presssure | Compressive Strain at YVane Remarks
Mo m Mo, % Mgim3 % %o % %o Mg/m3 kPa Stress kPa Failura % kPa
BHO1 1.00 B 18.1 726 42 20 22
BHOZ 2.00 B 8.4 18.5 26 18 a
BHO4 1.50 B 14.8 18.9 36 24 12
NMTL Motes : Job ref Mo. MMTL Gll Project 1ID:  |B674-04-19
1. All BS tests carried out using preferred (definitive) method unless otherwise stated. |Location Tedcastles Site

Revision-02




NMTL LTD Contract: Tedcastles Site
Unit 18c, Tullow Industrial Estate Client: Ground Investigations Ireland Ltd
Tullow Engineer: Conor Finnerty
County Carlow Gll ProjectID 8674-04-19
Tel: 00353 59 9180822 Date: 03/07/2019
Mob: 00353 872575508 Tested By: Sb Checked: Bc
billa@nmtl.ie Job ref No. NMTL
Lo Intermediate High Very High Extremely High
?O | 0-35 A5-50) 30-70 70-80 a0 +
= i
% 60
c 50 -
2 40 -
IE 30
et -
S
o 20 -
10 -
0 T T T T T
0 20 40 60 80 100 120
Liquid Limit
Sum 1 Tedcasle Sites/ Graph 215

03/07/2019



NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 :1990: Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 A *
50.000 100.0 80.0 s
37.500 100.0 Ff_,,..-v’
28.000 97.8 80.0 =1
20.000 4.1 = wnll
£ 700 L
14.000 91.2 = "
— |
10.000 90.5 g 60.0
L]
6.300 88.1 t 50.0
5.000 5.0 @
3.350 84.2 g 00
(¥
2.000 81.3 5 100
1.180 78.3 &
0.600 74.4 20.0
0.425 726 10.0
0.300 70.9
0.212 69,2 0.0
0.150 674 0.001 0.0 0.1 1 10 100 1000
0.063 §2.0 Sieve Size mm
Percentage Particle Size
Clay |Fine  Medium Coarse [Fine Medium  Coarse Fine  Meadium Coarse Cobbles Boulder
Silt Sand Gravel
2.0 19.4 18.7 0.0 0.0
Sample Description Light brownforagne slightly gravelly slightly sandy silty CLAY. Project Mo. MMTL 2535
NM BH/TP Mo. BHI1
TL Project Tedcastles Sita Gl PROJECT ID: 8674-04-19  Sample No. B
Litd Operator Tar Checked Approved  Bo Date sample tested 21/06/2019| Depth 1.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 :1990: Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

£3.000 100.0 100.0 % *

L

50.000 95.7 80.0

37.500 94.5

28.000 88.3 80.0

20.000 80.2 g 70.0

14.000 78.7 o f/

10.000 71.6 g 600 -1

£.300 647 & 5p ,f/

& .
5.000 615 ) /
3.350 555 g 400 /J
(¥

2.000 421 5 200 -

1.180 29.3 & L1

0.600 20.7 20.0 ——

.___'____.._.-

0.425 18.5 10.0 M

0.300 16.9

0.212 15.8 0.0

0.150 14.9 0.001 0.01 0.1 1 10 100 1000

0.063 13.2 Sieve Size mm

Percentage Particle Size
Clay |Fine  Medium Coarse [Fine Medium  Coarse Fine  Meadium Coarse Cobbles Boulder
Silt Sand Gravel
13.2 28.8 57.9 0.0 0.0
Sample Description Brown silty very sandy fine to coarse GRAVEL Project Mo. MMTL 2535
NM BH/TP Mo. BHOZ
TL Project Tedcastles Sita Gl PROJECT ID: 8674-04-19  Sample No. B
Litd Operator Tar Checked Mo Approved  Bo Date sample tested 21/06/2019| Depth 2.00m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 :1990: Part 2 : Clauses 9.2 & 9.5

125,000 10000

75.000 100.0

63.000 92.4 100.0 *

50.000 86.3 !

80,0 Y

37.500 779

28.000 67.0 80.0

20,000 54.3 g 70.0

14.000 48.8 2

10.000 43.8 g 600 7

6.300 39.0 & 5p /]

& .

5.000 375 2 |

3.350 35.7 g 00 o

2.000 NG e 4]

@ 300 —
1.180 274 & | L+
-

0.600 215 20.0 ]

0.425 18.9 10.0 || —+"]

0.300 16.7

0.212 14,7 0.0

0.150 12.7 .01 0.01 0.1 1 10 100 1000

0.063 9.5 Sieve Size mm

Percentage Particle Size
Clay |Fine  Medium Coarse [Fine Medium  Coarse Fine  Meadium Coarse Cobbles Boulder
Silt Sand Gravel
9.5 22.3 60.6 7.6 0.0
Sample Description  Dark brown silty very sandy fine to coarse GRAVEL, with some cobbles. Project Mo. MMTL 2935
NM BH/TP Mo. BHO4
TL Project Tedcastles Sita Gl PROJECT ID: 8674-04-19  Sample No. B
Litd Operator Tar Checked Mo Approved  Bo Date sample tested 21/06/2019| Depth 1.50m




Element Materials Technalogy P +d4 (0) 1244 BI3TED

Linit 3 Deegside Poind F: +44 (0} 1244 B33TB1

@ clement

Zone 3

Deesida Industrial Park M wawew alement.com

Deesida

CHS 2UAa,
Ground Investigations Ireland
Cathanneslown Howss
Hazelhatch Road
Mewcastle
Co. Dublin o
Iraland |

e
.-,____’;;:,IT:"I:M}-.
-]

Attention : Barry Sexion
Date : 24th June, 2019
Your reference : BETA-04-18
Qur reference : Tesl Report 19/8527 Balch 1
Location : Tedcastlas Site
Date samples received : 13th June, 2019
Status : Final report
Issue : 1

Four samples ware received for analysis on 13th June, 2019 of which four were scheduled for analysls. Please find altached our Test Repost which
should be read with notes at the end of the report and should include all sections if reproducad. Inferpretations and opinions ars outside the scope of
any accreditation, and all results relate only to samples supplied. ©

All analysis is carried oul on as received samples and reparied on a dry weighl basis unless stated atherwise, Resulls are nol surrogate cormecled,

Compiled By:

A

Phil Sommerton BSc
Senior Project Manager

Please inchede all sections of this report if it is reproduced

Elemant Matenals Technology Ervironmantal LK Limited
Ragistared in England and Wales

Ragistared Oificer 10 Lower Grosvenor Fiaca, Landan, SW1W OEN
Company Regeairation Mo 11371415



Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: BE74-04-19
Location: Tedcastles Site Sollds: V=8lg VOO jar. J=250g glass jar, T=plastic tub
Contact: Barry Sextan
EMT Job Mo: 1919527
EMT Sample No. 1-3 4G 78 10-12
Sample ID| o nHeGE LI L
Depth 10 20 1.0 1.5
COC No ! misc|
Containers| wJT VAT VJT VIT

Sample Dabe | 12082018 [ 120062018 | 120602019 | 120602019

Please sea attached nales for al
abbrevialions and acronmyms

Sample Typa| Sl Soil Sail Sail
Batch Number 1 1 1 1
LODILOR | Units ”m"“
Date of Receipt| 13062018 | 13062018 | 13062019 | 13062013
Sulphale as S04 {2:1 Ext)* DUAsE 1 ] 0.0387 00245 =005 al TrABAPRL20Y
pH® 488 9,96 6,34 613 01,01 pHunits | TRZAEM1
Please include all sections of this report if it is reproduced
20ofB

QF-PM 3.1.2v11 All solid results are expressad on a dry weight basis unless stated otherwise.



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland
Reference: 8674-04-19
Location: Tedcastles Site
Contact: Barry Sexton
EMT EMT
Job Batch Sample 1D Depth Sample Analysis Reason
MNo. Mo.

Mo deviating sample report results for job 188527

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
Jofg

QF-PM 3111 w3 Please include all sections of this report if it is reproduced



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
EMT Job No: 188527

SOILs

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation,

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of thermn will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a repreasentative subsample. Stones will generally be
included unless we are requested to remove them.,

All samples will be discarded one month after the date of reporing, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately,

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C £5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C £5°C,

Whera Minaral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERD Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used,

% Asbestos in Ashestos Containing Malerials (ACMs) is determined by reference 1o H5G 264 The Survey Guide - Appendix 2 - ACMs in buildings
listed in order of ease of fibre release.

Megative Meutralization Potential (MP) values are obtained when the volume of NaOH (0. 1N) titrated (pH 8.3} is greater than the volume of HCI{1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are comacted to 0.

The calculation of Pyrite content assumes that all cxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overasitimate when other sulphides such as Barite (Barium Sulphate) are presant.

WATERS

FPlease note we are not a UK Drinking Water Inspectorate (DWI1) Approved Laboratory |

12017025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liguids are
outside our scope of accreditation,

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken,

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes, However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoverias are outside the performance criteria but
the associated AQC passes this is assumed o be due to matrix effect. Results are not surrogate corrected,

DILUTIONS
A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accradited when
all the requirements of our Quality System have been met. In cerain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
heen effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited lo be considered
indicative only, but this does not mean the data is not valid.

Where possibla, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led o the removal of accreditation.

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with 54 has been undertaken in our UK laboratory unless reported as subcontracted,

Please include all sections of this report if it is reproduced
QF-FM 3.1.9 w34 All solid results are expressed on a dry weight basis unless stated otherwisa. 4off



EMT Job No:

198527

ABBREVIATIONS and ACRONYMS USED

# 15017025 (UKAS Ref Mo, 4225) accredited - UK.
SA IS017025 (SAMNAS Ref No.TO729) accredited - South Africa.
B Indicates analyte found in associated method blank.
DR Dilution required,
f MCERTS accredited.
M, Mot applicable
MNAD Mo Ashestos Detectad.
ND Mone Detected (usually refers to VOC and/SVOC TICs).
NDP Mo Determination Possible
88 Calibrated against a single substance
SV Surrpgate recovery outside performance criteria, This may be due o a matrix effect.
W Resulls expressed on as received basis,
+ AQC failure, accreditation has been removed from this result, if appropriate, see ‘Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C £5°C
co Suspected carry over
LODLOR Limit of Detection (Limit of Reporting) in line with 150 17025 and MCERTS
ME Matrix Effect
NFD Mo Fibres Detected
BS AQC Sample
LB Blank Sample
M Client Sample
TB Trip Blank Sample
oc Outside Calibration Range

QF-PM 3.1.9 w34

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.

SofG



Element Materials Technology Method Code Appendix

EMT Job No: 1979527

120 Analysis done

Prep Method MCERTS Raporied on
. : - 17025 on As Recalved
Test Method Mo Description Mo, {if Desoripticn [UKAS'S (UK ik (AR} ar Dried dry waight
1 on
appropriata) ANAS) ) {AD) hasis
1 i 1
Soiuble lon analysts using Discreta Analyser. Modified US EPA methods 3252 Extraction it ciied BN ground of 85 recalved samplea wih dslanead watarin & 2
i f waler o solid ratio using a reciprocal shaker for all analyles axcegl hewavaliant
33 [Chiorde], 3754 {Sulphata), 3652 (o-Phosphate), 353.1 [TOM], 354.1 {Mitiba), 35001 FhZ0 . . . . . . hH AD Yes
chromium. Extraction of as récaived sample wsing 1001 ratio of 0.2M sodivm hydroxide o
[MH4+) comparabla b BS 150 15923-1, 71964 (Hax Cr) . . .
sail for hexavalent chramium using a recipracal shaker.
TRAT3 hocifia] LIS EPA muthods 1620.9 and EHMED and BEAITT-1E00. Delerminalion of pH by P11 Extraction of as recesved sald samples using one par solid o 2.5 parts deonised water. Yias AR Mo

Malrahm automated probe anatysar,

QF-PM 3110 w14 Flease include all sections of this report if it is reproduced Gofg



Element Materials Technalogy P +d4 (0) 1244 BI3TED
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Deesida Industrial Park M wawew alement.com

Deesida

CHES ZL1a,
Ground Investigations Ireland
Cathanneslown Howsa
Hazelhatch Road
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Co. Dublin \l
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e
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Attention : Barry Sexion
Date : 18t July, 2019
Your reference : BETA-04-15
Qur reference ; Test Repart 19/9813 Batch 1
Location : Ted Castias
Date samples received : 18th June, 2019
Status : Final report
Issue : 1

Two samples were receved for analysis on 181h June, 2012 of which twe were scheduled for analysis. Please find altached cur Test Reporl which
should be read with notes at the end of the report and should include all sections if reproducad. Inferpretations and opinions are outside the scope of
any accreditation, and all results relate only 1o samples supplied.

All analysis is carried oul on as received samples and reparied on a dry weighl basis unless stated atherwise, Resulls are nol surrogate cormecled,
‘Whera Waste Accepiance Criteria Suite (EC Decision of 19 December 2002 (2003/33/EC)) has baen requasted, all analysas have bean performad
using the relevant EN methods where they exist.

Compiled By:
bl
Lucas Halliwell

Project Co-ordinator

Please inclisde all sectsons of this report if it is repraduced

Elemant Matenals Technology Ervironmantal LK Limited

Ragistared in England and Wales

Ragistared Oificer 10 Lower Grosvenor Fiaca, Landan, SW1W OEN

Company Regeairation Mo 11371415 1af 13



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Liquid
Reference: BET4-04-19
Location: Ted Castles
Contact: Barry Sexton Liquidsiproducts: Y=40m| via, G=glass botlle, P=plastic bolte
EMT Job Mo: 1919813 H=H,50,, Z=Endc, N=MNaQH, HN=HND,
EMT Sample Ho.| 110 11-20
Sampla ID [I1ER ] 1291
Depthy Please sea aftached nales foe al
COC Mo/ misc abbrevialions and acrenyms
Contalners | v#mbpa aeo|vasmecizrg
Sample Date | 17082018 [ 17062018
Sarnple Type | Ground Wiear| Geound Wt
Batch Nurmber 1 1 P e MHH;M
Date of Receipt| 18/06/2018 | 12062018
Dizmabved Arsenic® 2B 30 <35 g TRASIPRA1 4
Total Disscbved Chramium =1.5 <15 <1.5 ugl | TMBDPMTY
Dismabved Copper* <7 <7 <7 ugh | ThB0ERAA
Dissohvad Lasd * <5 <5 <5 ugl | TRB0EM14]
Dim=ahved Nickel* <2 <2 < g TRA3NER14
Dissolved Zinc® =3 <3 =3 ugl | TMIDEMI4
Mathyl Tertiary Butyl Ether® =0.1 =01 =1 ugd | TSP
Benzene " =05 <05 <15 Ligd TR SR
Toluana ® =5 5 =5 ugl [ TRISER
Ethybienzens” =1 <1 <1 g ThA1 SRR
mip-Xylana® =2 =2 =2 ugl | TMISPR
o-Xibene =1 <1 <1 g TR SERA1 D)
Susrogale Recovery Toluens DB 105 104 0 % TMISFM
Sumaga Recovery 4B 106 ] < % ThA1 SiFRA1 D
Fasticas
Organochloring Pesticides
Aldrin =01 ={.01 <001 ugh THT4SP M)
Npha-HCH [BHC) =001 =01 =001 ug-ﬂ T4 F R0
Bala-HCH [BHO) =i ={1.01 <001 g THIT4EP I
Dilla-HCH [BHC) =001 =01 =001 ugl | TP
Dialdrin =0 =01 =001 gl TH14EP M3
Erdasulphun | =001 =01 0.0 ugd | TMI4aPIEY
Endasulphan I =0 <01 =0,01 gl THIT4EP M0
Endosulphan suiphale =001 ={.01 =0.01 g TR ME)
Enirin =00 =0.01 =0, gl TM145P M3
Gamma-HCH [BHC} =001 =0.01 =001 g T4 PREN
Haptechiar =L ={.01 =0, g ThI14aPM
Heplachikr Epaside <001 =1.01 0.0 g | TMT4aPmMEY
o.p-Methechiar =001 =0.01 =0, ugh THT4P M
pa-00E <0 <01 =0.01 ugd | TRitdsPMEY
po-007 =001 {01 =001 g TH145P 30
p.u'-h‘muu}d‘llur =001 =01 =001 L.gﬂ T4 P RE0
p-TDE <01 <i).01 <001 ugh | THitdEEm
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v11 All solid results are expressad on a dry weight basis unless stated otherwise. 2of13



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Liquid
Reference: BET4-04-19
Location: Ted Castles
Contact: Barry Sexton Liquidsiproducts: Y=40m| via, G=glass botlle, P=plastic bolte
EMT Job Mo: 1919813 H=H,50,, Z=Endc, N=MNaQH, HN=HND,
EMT Sample Ho.| 110 11-20
Sampla ID [I1ER ] 1291
Depth Please ses aftached nales foc al
COC Mo/ misc abbrevialions and acrenyms
Contalners | v#mbpa aeo|vasmecizrg
Sample Date | 17082018 [ 17062018
Sarnple Type | Ground Wiear| Geound Wt
Batch Nurmber 1 1 P e Mmm
Date of Receipt| 18/06/2018 | 12062018
Faslicidas
Deganaphospharus Pesticides
Azinphos mathyl =0 =01 <0, ugh THITEP R
Diiazinge <001 .01 =001 gl | TMTsPMEY
Dichizrvos = =01 <0,01 ugh T4
Diizulfatan <001 =101 =00 g | TidaPmEY
Ethian =001 =01 =0,01 ugh THI4EP M
Etfiyl Parsthion {Paraihion | =001 =.01 =001 gl | TMT4aPREY
Faninothicn =0 =001 =0,01 gl THIT4EP NI
Malathian =001 ={.01 =0.01 ug.! Th14F RS0
Malbnd Parathian = =001 =0,01 gl THMI145P M
I'-'I.e\.-inph:r: =001 =0.01 =001 ug_ﬂ T4 PREN
Fats Ois and Grease <1 =10 ={0 ug iR T
TPH CWG
Aliphatics
=505 =10 =10 =10 gl | TM3BPMI2
>CB-Ca* <14 =10 =10 ugh | RSB 2
=La-C10" =10 =10 =10 ! | TM3EPMI2
=Cic12® <5 ] < ugh H——
= E-E" <10 <10 =10 ugh | e
L1602 L <16 <4 =10 ugd ThAE PR
=L21-ca5" =10 <10 =10 gl | reessarey
Total alphatics £5-25* <10 =10 =10 Ligd e
Aromatics
*C5ECT” =10 =10 =10 g THASG PR 2
*ECT-ECE" <1 =10 <l gl | TM3EFMIZ
>ECL-EC10" =1 =10 A0 Ligh TRIHGPRA1 2
=ECID-EC1Z" <5 <5 <5 ug | memrare
*ECI2ECIE" =1 =10 =10 ugh | e
=ECI6-EC2 " <1 <1 =10 ugl e
>ECHECIST =1 =10 =10 ugh | e
Total aromasics C5-35" =1{ =10 =10 gl e
Tt wiphaoa and pramabce5-15]" =14 =10 <10 g e
Tatal Phanols HPLG A% 15 <015 g THEEPM
Fluoiida e =03 <3 gl TR FRPMO
Sulphate as S04 G50 2415 <i).5 mgd ThEEPMO
Chicriga ® 2106 1330.8 <3 mgl | TM3BFMOD
Mirale as M* .28 a7 <00 mgh ThEIPN
MRP Oriha Phosphate as P .05 0.3 =0.03 mgl | TM3BPMOD
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v11 All solid results are expressad on a dry weight basis unless stated otherwise. 3of13



Element Materials Technology

Client Name: Ground Investigations Iraland Report :  Liquid
Reference: BET74-04-19
Location: Ted Castles
Contact: Barry Sexton Liquidsiproducts: V=40m| vial, G=glass botlle, P=plastic boltlke
EMT Job No: 1919313 H=H,50,, Z=Zndc, N=MNaQH, HN=HND,
EMT Sample No.|  1-10 1120
Sample 1D e BH
Depth Please sea aflached nales for al
COC Mo/ mise abbrevialions and acronmyms
Contalners |vHwmuazeo|vaem wcizpg
Sample Date | 17082018 [ 17082018
Sarmphe Typs | Ground Waatar | Geound Waliar
Bateh Nurmnber 1 1
LODILOR | Units ”m"“
Date of Raceipt| 18/06/2018 | 12062019
Tatal Cyanide * <00 <01 <0101 mgd | ThEHPEMO
Ammaniacal Mitragen as MH2" <03 a1 =003 mgd ThEILPMD
Anlanic Surlaciants <03 04 <2 mygi TMEIFMO
B0 {Sattied) =1 =1 =1 mgd | TMSEPKO
COD (Sestiad)” ] % <7 mgh | ThREERO
Electical Conductvity g2sc ® 1178 4773 <2 uSlemn | TM7EPMO
pH® 4,00 784 <0101 pHunits | THTIPMO
Total Suspendad Solds =10 11 =10 mgd | TMITPMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 4o0f13



Element Materials Technology

Client Name: Ground Investigations Ireland SVOC Report : Liquid
Reference: BET4-04-15
Location: Ted Castles
Contact: Barry Saxtan
EMT Job Mo: 19/89813
EMT Sample No. 110 1120
Bampla 1D aH A
Degpth Please sae atachad notes for &l
COC Mo § mise abbrevialions and acramme
cm“h“ PEEU LSS DR SR
Sample Date | 17062008 | 170662018
Sample Type | Grounsd Weslur | Ground Wl
Batch Mumbear 1 1 LODILOR P Bledhed
Date of Receipt | 12062019 | 1208/2013 Ma.
SVOC MS
Fhianoés
Z-Chicraphenc* <1 <1 <1 gl | TREPR)
Z-Methyiphenal * <05 <5 <05 ugd | TAIEPRSD
Z-Mitraphencd <05 <05 <5 sgl | THIEPMED
2 A-Dichiorophence <05 <05 «5 gl | TRHETRMED
2 A-Dimeshyiphardl <] <] =1 ugi TGP
2 4 5-Trchkrophenal* <05 <05 (.5 ugl [ TeE
#4 6-Trichiarophanal =1 <1 <1 g1 1M16-’:»M‘3“:|
4-Chioro-3-malhylphens * <05 <05 =05 gl | THIEPRED
4-Me|ﬂ1ﬂ:|h=ru:|l =1 =1 =Y ugﬂ TRHSPRIEN
4-Nitraphencd <10 <10 <10 gl | THHEFM3]
Pantachioraphenal «1 <1 <1 val | TRHETME)
Fhgns =1 =1 < g TMwlF'Mwl
PaHs
F-Chioranaphihakss * <1 <1 <1 ugd | TRHEPRED
Z-Melhyinaphthaiens " =1 <1 =1 ugd | TRREPRE
Maphthelens ® =1 =1 =1 wgl [ TMIEPMED
Acanaphihylens* <05 <[5 0.5 ugl [ TRHEFMED
Amnaphllmrq' =1 Ll = g TSP
Fluprene <05 <05 (1.5 ugh | TREPRD
Phenanthrens <05 <05 =15 gl | TRTEPRESY
Anlhracans® =05 =[5 =05 gl | THIAPMED
Flioranthena” “05 =05 .5 gl [ TMIEPMED
Fyrana " =05 =[5 <05 gl TRGFPRED
Banzofalarthracena <05 <05 <05 ugi TGP
Chrysene <05 <05 =05 g TR PR
Benzofhkiucranthens =1 <1 <1 gl | THIEPRED
Banzo(ainynere =1 =1 =1 ugil TH8PRE
Inclene 125 |pyrens 1 =1 <t gl | TarnE|
Dibenzoishanthrecana * <05 <5 <5 gl | TRHEFRM3)
Banzojghijperdens * <05 <05 <05 gl | TRIEPRE)
Phihalates
Bis(2-nthyhmad) phihatale < <h < wgl | TEPR|
Butybenzyl phihakie =1 =1 =1 ugil THREPRID
Dkrebuty phthalea 1.5 <15 1.5 gl | TMIEFMID
Di—n—m,.-l phihaiale La LA wf |_|Q|'| TSP
Dialtyd phthalate * =1 =1 < g TRHEPRE)
Dimediyl phihalata <1 <1 <1 gl | TSP
Please include all sections of this report if it is reproduced
QF-PM 3.1.3 v11 All solid results are expressed on a dry weight basis unless stated otherwise. 5of13



Element Materials Technology

Client Name: Ground Investigations Ireland SVOC Report : Liquid
Reference: BET4-04-15
Location: Ted Castles
Contact: Barry Saxtan
EMT Job Mo: 19/89813
EMT Sample No. 110 1120
Bampla 1D aH A
Degpth Please sae atachad notes for &l
COC Mo § mise abbrevialions and acramme
Contalners HHe el E R e L R
Sample Date | 17062008 | 170662018
Sample Type | Grounsd Weslur | Ground Wl
Batch Mumbear 1 1 LODILOR P Bledhed
Date of Receipt | 12062019 | 1208/2013 Ma.
SVOC MS
Othar SVOCs
1,2-Dichiarabarezens * <1 <1 <1 gl | TREPR)
1.24-Trichkurobenzens " =1 <1 <1 ugd | TAIEPRSD
1,3-Duchiorobanzans * =1 =1 =1 sgl | THIEPMED
1.4-Duchiorobarzens * i < <1 ug | TRHEFMEY
Z-Nitroanfne <1 <1 <t gl | THIEFRME)
2 4-Dinanaiiusena * <05 <05 <05 ugi T
# fi-DinAroicisana =1 =1 <1 g1 1M16-’:»M‘3“:|
A-Mitrapniine =1 =1 <1 g TGP
d4-Bromophenmiphanyether* =1 =1 =1 g | THEPRE0
4-Chioraaniing 1 1 <t gl | THHEFM3]
4-Chiomaphanyiphenyather <1 <1 <1 ual TRIEFME]
d-Mitraanfina =[5 <05 <5 g TMHiIFhBUl
Azobenzens® <05 <b5 (1.5 gl | TMTEPNED
Bis|2-chlorosthoayjmelhans <05 =0& <[5 ugi TGP0
Bis(2-chicroathdemes " =1 <1 =1 ugd | TRREPRE
Carbazole ® =[5 =05 =0.5 g [ TMIEPMED
Dienzofuran “0.5 0.5 <05 gl | THEFMED
Haxmchicrobenzene " =1 = <1 g TSP
Hexachicroéntadiens * =1 =1 <f ugh | TREPRD
Hexachirmoydopeniadiene =1 <1 =1 gl TRHEPREN
Hesachicroathans =1 =1 =1 gl | THIAPMED
Isocpharcra “05 =05 .5 gl [ TMIEPMED
N-nitrasedi-n-prapyiaemina * =05 <[5 .5 g THIGPRED
Merabanzena ® <1 <1 <1 wgl | TREENED
Surmngale Arcovery 2-Fuonbyiemgd 127 118 = L TGP
Sumogain Becavery p-Terprenyt-d14 155 138 e 1 TIPS
Please include all sections of this report if it is reproduced

QF-PM 3.1.3 v11 All solid results are expressed on a dry weight basis unless stated otherwise. Bof13



Element Materials Technology

Client Name: Ground Investigations Ireland VOC Report : Liquid
Reference: HET4-04-15
Location: Ted Castles
Contact: Barry Saxton
EMT Job Mo: 19/89813
EMT Sample Mo 110 1120
Bample ID aHC1 A
Degpth Please sae atachad notes for &l
COC Mo § mise abbreviations and acromms
cm“m“ PEEU LSS DR SR
Sample Date | 17062015 | 1106019
Sample Type | Grounsd Weslur | Ground Wl
Batch Mumbear 1 1 LODILOR P Bledhed
Date of Receipt | 18/08/2019 | 1808219, Ha.
WIDC MS
Dichkorod®usromethana <2 <2 < g TRAVSIPR1
Mt Tertiary Butyl Ether® =01 = 0,1 ugh | TMISPMIG
Chiceomethans * <3 <3 =1 ugl [ TMISPRID
Winyl Chiceida ® =01 =01 0.1 ugl [ TMISPRNIG
Bromomethans <1 1 <t ugl | TSP
Chiomathana * <3 <3 <3 pgl [ TRHSERID
Trichiorafluprmethana * =3 =5 <3 ugh RSP
1,1-Dichiarasthens 1,1 DCE) " =3 <3 <3 g TREFRI1D
Dichlaromethane [DCM)" <5 <6 <f gl [ TMISPRID
trars-1-2-Dachiomethana * =3 =5 =1 ugh | THHSPRID
1.1-Dechiaroethans ® =3 =3 =3 wgl | TMISPRID
cls-1-2-Dichiorosthene " <3 <3 =3 gl [ TMISERID
2 2-Dichlarapropans =1 =1 <1 g TRVSFRI
Bromochkoromethans <2 <2 <2 gl [ TMISERID
Chigeoferm® 13 2 <2 ugl | TMISPRID
1.1, 1-Trichlroaihans * <2 =2 =2 ugl | TMISPMID
1,1-Dachioropeopena ® =3 =3 =3 g TSR0
Carban tatrachiorde™ <2 <2 <z val | TIHSTRIY
1,2-Dechiargethana ® <2 =2 < g TRISERI)
Benzene " <05 <05 (1.5 ugh [ TRISEMIG
Trichiormsthens {TCE) ® =3 =3 =1 g | TMISPMID
1.2-Dachiaraperopans * <2 =2 =32 ugl | TMISPMID
Doromomethene® =3 =3 <3 g TSP
Bromodichipromathana ® <2 2 < gl [ TRISERMID
cis-1-3-Dichiomprogene <2 =2 <7 ugil TRISFR10
Toluena <5 <& <5 gl | TRISERI
trans- 1-3-Dechioropmopens <2 =2 <} g TSP
1.1,2-Trichkroeihans * =2 =2 =2 ugl | TMISPAID
Tatrachioroathana (PCE] " =3 =3 =3 ugl | TMISERID
1, 3-Dachigropropans * <2 <2 <2 ugl | TRHSERID
Diramochiaramathane ® =2 <2 <2 i TSP
1.2-Dibramaethans * <2 <2 < gl TSP
Chiprobenzenes * =2 =2 <2 gl TSP
1.1,1,2-Tetrachloroathars =2 =2 <2 gl [ TMISEMID
Ethylenzens ' =1 <1 “1 wgl | TRMISPRID
mip-Xytana * <2 <2 <z sl | THISERHD
o-Xylena ® =1 <1 < wgl [ TRIEERMIG
Seyrene <3 <2 <2 g TSP
Bromotorm™ &3 =3 <3 usgil TESPR1D
lscpropybanzers =3 =3 = ugl TH15PI1D
1,1,2,2-Tetrachloroelhanes =4 =4 =4 ugl [ TMISPRA
Hromatienzens * 2 2 < wal | TRHSFRIY
1,2,3-Trichkroprapana ® <3 <3 <3 gl [ TMISERID
Propybenzens <3 <3 <3 gl | TRISPING
2-Chiomlolusrs * <3 <A <3 gl | THISPR
1.3, 5 Trimethvylbenzens * =3 =3 =3 gl [ TMISPRID
4-Chiceoicisane ® =3 <3 =3 gl | THSPRID
tert-Butylnenzens * =3 =3 <3 g TRASFMID
1,2 4-Trimethylbenzena © <3 <3 <3 pgl [ TRSFRID
sec-Bulylienzens * =3 =3 <3 ugi TR AP
d-fsopropytalens * <3 = <3 gl | THMISPRID
1.3-Dachioratsaneans * =3 <3 =1 gl [ TMISPRID
1.4-Dichioratanzana <3 =3 <] wgl | TMISPRID
r-Balylienzens =3 = <3 ugl [ TRHSPR
12-Dichiambanzans * <3 <3 <3 wl | TR
1,2-Diroma-3-chloropropans <2 =2 <3 g TRIVSIFRID
1.2 4-Trichiarpbanzang: =3 <3 <3 i TSP
Hexachlorobutadeng =3 =3 =1 ugil TSP
Maphthalens =2 =2 =2 wgl | THISPRID
1.2.3-Trchlorabenzens <3 <3 <3 gl [ TRHSERMID
Susrogate Recovery Tolena D8 105 104 <} t TRASFRI
S Reooveny 4 Smoluonianeis 106 a8 <) i) TRSIPRITY
Please include all sections of this report if it is reproduced

QF-PM 3.1.4 v11 All solid results are expressed on a dry weight basis unless stated otherwise. 7of13



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland
Reference: 8674-04-19
Location: Ted Castles
Contact: Barry Sexton
EMT EMT
Job Batch Sample 1D Depth Sample Analysis Reason
MNo. Mo.

Mo deviating sample report results for job 18/8813

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
Bof 13
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
EMT Job No: 199813

SOILs

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation,

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of thermn will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a reprasentative subsample. Stones will genarally be
included unless we are requested to remove them.,

All samples will be discarded one month after the date of reporing, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately,

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C £5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C £5°C,

Whera Minaral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERD Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used,

% Asbestos in Ashestos Containing Malerials (ACMs) is determined by reference 1o H5G 264 The Survey Guide - Appendix 2 - ACMs in buildings
listed in order of ease of fibre release.

Megative Meutralization Potential (MP) values are obtained when the volume of NaOH (0. 1N) titrated (pH 8.3} is greater than the volume of HCI{1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are comacted to 0.

The calculation of Pyrite content assumes that all cxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overasitimate when other sulphides such as Barite (Barium Sulphate) are presant.

WATERS

FPlease note we are not a UK Drinking Water Inspectorate (DWI1) Approved Laboratory |

12017025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liguids are
outside our scope of accreditation,

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken,

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes, However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoverias are outside the performance criteria but
the associated AQC passes this is assumed o be due to matrix effect. Results are not surrogate corrected,

DILUTIONS
A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accradited when
all the requirements of our Quality System have been met. In cerain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
heen effected, the dala is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited lo be considered
indicative only, but this does not mean the data is not valid.

Where possibla, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led o the removal of accreditation.

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with 54 has been undertaken in our UK laboratory unless reported as subcontracted,

Please include all sections of this report if it is reproduced
QF-FM 3.1.9 w34 All solid results are expressed on a dry weight basis unless stated otherwisa. 9of 13



EMT Job No:

19/3813

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
heean included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# 15017025 (UKAS Ref No. 4225) accredited - UK.
SA 1ISO17025 (SANAS Ref Mo. TO729) accredited - South Africa.
B Indicates analyte found in associated method blank,
DR Dilution required.
M MCERTS accredited.
WA, Mot applicable
MAD Mo Asbestos Detected.
MD Mone Detected (usually refers to VOC and/SVOC TICs).
MDP Mo Determination Possible
53 Calibrated against a single substance
3V Surrogate recovery outside performance criteria. This may be due to a matrix effect.
W Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see ‘Mote’ on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.
- Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C £5°C
co Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with 1ISO 17025 and MCERTS
ME Matrix Effact
NFD Mo Fibres Detectad
BS AQC Sample
LB Blank Sample
M Client Sample
TE Trip Blank Sample
oc Outside Calibration Range

QF-PM 3.1.9 w34

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology Method Code Appendix
EMT Job Na:  19/9813
Analysts done
Prisp Method e | moerTs | BTEE TR | Reported on
Taest Mathod Mo Description M, {if Dascription (UK sais dry waight
approprizts ) [UKASIS o] (AR or Dried S
AHAS) (AL
Miodined BO158 method for tha detanmination of soivent Exiractable Petrokaum x - = ”
™S Hidracarbons (EFH] wilhin the ranga CE-C40 by GCFID. For wales fe solvent extracts | PRIEPMID FECCHRnE 0 T IA(FARE I e TTaciong lsing o Nl THIc HPtEhialor
diss giase plus & shesn if prassnl samples ane axiractes wilh solvenl using a magrelic slirer o creale a waries
Maodilied BO158 method far ke detarminalion of sclvenl Extraciable Pelralaurm , 2
™S Mydrecarbons (EPH] wathin the rangs CB-CA(D by GCFID. Far wales e solvent exracts | PRIBPMI0 Faiclareafioe Ity wiphalic i el fractins (e 2 Rapel Trace =PEWtr Yas
dissohd phase plus o shew IF resenl samples are axtractad wilh solvent using a magretic stires i create a vori
TMET3E please raler bo Thith and TRA36 for medhod desails PMAZPMIBIPMEN  please refer o PAMIGFM30 and PM1E for methed datals fan
M5 Wodiied USEPA 8260, Quantlalive Delermination of Valalile Cwanic Compounds PAds0 Modilied LIS EPA method 5021, Praparation of soid ard liquid samplas lor G5
[VOCs) by Headspacs GC-MS, headspacs analysis,
¥
Th14 Modified USEPA B26{. Quantiative Delermnason af Violabke: Crgare Campounds PP Modified LIS ERA mezhod 5021, Preparabon of soic and liqud samples for G5 ‘as
IVOCS) by Headspace GC-MS headspace analysis
SERA AT Cuantitathy REST i
ThG m]'.;:i{ﬁg 0 iRt ke i o o S Wikl Oy ainko compotaie PRAZ0 ‘Water samples arg axtractad with solvent using a magnatic slires 1o create a vorlex
TH18 m]ﬁg;;?ﬂ Emnanen i e mnAOn of Same ol - Dmane compolncs PH30 Walar samples are axiractad wilh sslvenl using a magnelie slifrer 1 creals 8 vorlex. e
Determination of phancls by Reversed Phased High Performance Liquid i
ThzE Chromatagraphy and Electro-Chemical Detecson Pid0 Mo praparation b requined
Datermination of Traca Metal alements by IDP-0ES {(inductealy Coupled Plasma - Bt
T™3D Gptical Emission Spectramalry). Modifiad LS EFA Mathod 200.7. 60108 snd BS EN 150 P14 Arilysla ot istere i faechetsfor malkale by IR IEGACE WS, Samplasaim Mamd loct
11885 2005 dissoived metals and acidified il raguired
Datarmination of Anonic surfactanis by reacson with Mesyans Biue o form comglexes : s
Taza which ane analysed specirophalometrcaly. (MEAS] P hiciptm ity riip i,
QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 11 0f 13



Element Materials Technology Method Code Appendix

EMT Job No: 1973813

Prisg Methos 50 | mcerrs | ATSWES 9008 | popinsd on
Taest Mathod Mo Description M, l:'!rf Dascription [UKAS'S (UK sais {ARyar Dried dry waight

{AD) o

Midified LIS ERPA method 30158, Detarminalion of Gesoline Range Organics (GRO IR
Iha carben chain ranga of C4-12 by headspace GC-FID, MTBE by GLFID co-akites with P2 Modilied LIS EPA method 5021, Praparation of soid ard liguid semples Tor T
I-meathyipeniane # presant and hersfore can give a false posilive. Positive MTBE results headspace analyais,

can be confirmed using GCMS.

ey

Modilied matheds USEPA 160.2, EMETZ2005 and SMWW 25400, Gravimealric
LT delerminstion of Total Suspended Sobds. Sample is fikered through a 1.5um pone size PM0 W preparation is recuinsd. ¥as
glass fiore filler and the resulting resdia is dried and wesghed

Spiuble lon analysts using Discrete Anatyser. Modified LIS EPA methods 3262
™38 [Chiarida], 3754 {Sulphata), 3652 (p-Phosphate). 353,17 (TOM), 3541 (Nitrika), 3501 P o praparation s raguinad
[MH4+} comparaila o BS 150 15923-1, T196A (Hax Cr)

Soluble kon snalyses using Decrets Analyear. Modifiad LIS EFA methods 325.2
TMEE [Chiorde], 3754 [Sulphata), 3652 (o-Phosphale), 353.1 [TOM), 354.1 (Milrba), 3501 PMOD Wi praparation is raguirad. hi-H
INHd + | comparatile ba BS 150 15823-1, 71364 (Hex Cr)

Modified US EPA Method 410.4. Camparabie with IS0 15T05:2002. Chemical Oxygen
TRGET Daemand s determined by hat digestion with Potassium Dichromate and measured PR Ho praparation is reuined. Yias
spacirophoiomesaricaly,

U T L LI W (R LA LD | L W ST WIS I | GO T | O T
Camparitie with 150 85161989, Measurament of Biochemical Cooygen Deamand. When
cHOO (Carboracens BOO) & raquestad a nificabion inhinitor s sdoad which prevents

I
T fha cxidation of reducad farms of nitragan, Such s ammania, mirie and organic Ailogan P Mo prRparation 1 peuimd eg
which exerl & nilregeneus damard. Detemmingtion of Dissclved Oxygen wsng he Hach
Modilied LIS EPA methods 150.1 and 90450 and B31377:1980. Determination of pH by ey -
TMT3 Malrohrn aukamabed prabe analyear: PiiD Mo praparation is raguinad. Yeg
Kodified US EPA medhod 120.1. Detarminaticn of Specific Conductance by Metrobm i
TRTE autcenated probis analysar, Pidn Mo praparation is reguined Yias
Modified LISERA meshod OLa- 1857 Daterminatian of cyanicde by Fiow ingpchion Analysar,
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FREEBOARD WITHIN THE TANK)

WATER SUPPLY TO WATER
STORAGE TANK AND
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AN ACCEPTABLE ISOLATION DEVICE
SHALL BE PROVIDED USING A
CONNECTION VIA AN UNRESTRICTED
AIR-GAP (AA TYPE DEVICE, IS EN 1717) TO
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SECTION 3.13 OF WATER CODE OF
PRACTICE.
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© COPYRIGHT OF THIS DRAWING IS RESERVED BY DBFL CONSULTING
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NO CHANGES OF WHATSOEVER NATURE ARE TO BE MADE TO ANY DETAILS
SET OUT OR CONTAINED IN ANY DBFL SPECIFICATIONS OR DRAWINGS
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NOTES:

1. ALL DRAWINGS TO BE CHECKED BY CONTRACTOR ON SITE
AND ENGINEER INFORMED OF DISCREPANCIES BEFORE WORK
COMMENCES

2. ALL LEVELS ARE IN METRES AND ARE RELATED TO ORDNANCE
DATUM

3. CONTRACTOR SHALL SATISFY HIMSELF AS TO THE ACCURACY
OF PAVEMENT LEVELS ON SITE PRIOR TO COMMENCEMENT
OF WORKS ON SITE

4. ALL NEW FOUL SEWER INFRASTRUCTURE SHALL BE LAID IN
ACCORDANCE WITH IRISH WATER WASTEWATER
INFRASTRUCTURE STANDARD DETAILS CONSTRUCTION
REQUIREMENTS FOR SELF-LAY DEVELOPMENTS DECEMBER
2017 (REVISION 03) DOCUMENT IW-CDS-5030-01

4, ALL FOUL SEWERS TO BE uPVC TO COMPLY WITH IS EN 1401
2009/2012 UNLESS INDICATED OTHERWISE.

5. THIS DRAWING IS FOR PLANNING PURPOSES ONLY

6. MANHOLE COVER LEVELS ARE TO CONFORM WITH FINISHED
ROAD AND PATH LEVELS

7. WHERE COVER TO PIPE IS LESS THAN 1200mm

(ROAD/PATH/VERGE) OR 900mm (OPEN SPACE) SURROUND
PIPE IN MINIMUM 150mm CONCRETE AS STD-WW- 08

8. WHERE INDICATED, ALL DISTANCES FROM DIVERTED SEWER
TO ADJACENT STRUCTURES ARE TO CENTRELINE OF NEW
SEWER.

9. ALL NEW MANHOLES TO BE TO STD-WW-10 UNO
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"

EXTRACTED FROM THE GREATER DLRCOCO REGIONAL CODE OF PRACTICE FOR
DRAINAGE WORKS

225MM THICK CL. 20N/20MM MASS CONCRETE FOUNDATIONS.

PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY, WHERE
PRACTICABLE, BE LAID THROUGH THE MANHOLE AND THE CROWN CUT OUT TO
HALF DIAMETER, PROVIDED FLEXIBLE JOINTS ARE SITUATED ON EACH SIDE NO
FURTHER THAN 600MM FROM THE INNER FACE OF MANHOLE WALL.

3. MANHOLE CONSTRUCTION.

FOR SURFACE WATER MANHOLES HIGH-DENSITY BLOCKS TO CL.S10 OF IS.20 PART
1:1987 OR CL. 30N/20MM IN-SITU CONCRETE.

BLOCK WORK SHALL BE BEDDED AND JOINTED USING MORTAR TO IS406. BEDS AND
VERTICAL JOINTS SHALL BE COMPLETELY FILLED WITH MORTAR AS THE BLOCKS ARE
LAD.

JOINTS SHALL BE FLUSH POINTED AS THE WORK PROCEEDS.

ALL FOUL MANHOLES MUST BE FACED IN SOLID ENGINEERING BRICK (MIN. CLASS A
OR B), OR IN-SITU CONCRETE FOR 1 METRE ABOVE BENCHING LEVEL.

BRICK TO BE BONDED TO BLOCK WORK USING ENGLISH GARDEN WALL BOND.

4. RELIEVING ARCH FORMED BY 215X103X65 SOLID ENGINEERING BRICK CLASS A
OR B AS PER DRAWING. RELIEVING ARCHES USED IN BRICK OR BLOCK WORK
MANHOLES EXTEND OVER FULL THICKNESS OF WALL. A DOUBLE ARCH IS TO BE
FORMED FOR PIPE DIAMETERS GREATER THAN 600MM.

5. BENCHING AND PIPE CHANNEL PIPE SURROUND - CL. 20/20 CONCRETE.

BENCHING FINISHED IN 2:1 SAND-CEMENT MORTAR WITH A SMOOTH TROWEL
FINISH, AT 1 IN 30 SLOPE TOWARDS CHANNEL.

7. STANDARD RUNGS AT 300C/C VERTICALLY AND GALVANIZED TO THE LATEST
VERSION OFB.S. 729 OR EQUIVALENT. NOTE: STEPS IRONS ARE NOT
ACCEPTABLE.

8. 600MM SQUARE OPENING IN ROOF SLAB.

9. PRECAST R.C. ROOF SLAB SHALL BE 200MM THICK IN CLASS 30N/20MM, WITH
40MM COVER TO STEEL.

10. 1 TO 2 COURSES OF SOLID ENGINEERING BRICKS C.L.B TO 1.5.91:1983 SET IN
1:3 (CEMENT AND MORTAR).

11. CLASS D400 OR E600 MANHOLE COVER AND FRAME TO IS/EN 124. 150MM
DEEP FRAME FOR ROADS AND 100MM DEEP FOR FOOTPATHS AND GREEN
AREAS. NON-ROCK DESIGN, CLOSED KEYWAYS, MANUFACTURED FROM
SPHEROIDAL GRAPHITE CAST IRON (DUCTILE CAST IRON), 600 X 600 (600
DIAM.) CLEAR OPENING, COVER AND FRAME COATED IN BITUMEN OR OTHER
APPROVED MATERIAL, COVER TO HAVE A MINIMUM MASS OF 140KG/M2, FRAME
BEARING AREA SHALL BE 80,000MM2 MIN, FRAMES SHALL BE DESIGNED TO
PREVENT COVERS FALLING INTO MANHOLE. FRAMES SHALL BE BEDDED ON
APPROVED MORTAR TO MANUFACTURES INSTRUCTIONS.

12. SHORT LENGTH PIPE AND PIPE JOINT EXTERNAL TO MANHOLE SHALL NOT
EXCEED 600MM FROM THE INNER FACE OF MANHOLE WALL.

13. TOE HOLES OF 230MM MINIMUM DEPTH AND GALVANIZED STEEL SAFETY
RAILINGS TO BE PROVIDED IN BENCHING OF SEWERS GREATER THAN 525MM
DIAMETER AND DEPTH TO INVERT >3M FOR ACCESS TO INVERT.

14. A SAFETY CHAIN IS TO BE PROVIDED ON PIPES THAT EXCEED 450MM IN
DIAMETER. MILD SAFETY CHAIN SHALL BE 10MM NOMINAL SIZE GRADE M(H)
NON—CALIBRATED CHAIN, TYPE 1, COMPLYING WITH B.S.4942 PART 2 OR
EQUIVALENT.

15. WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0M LADDERS SHALL
BE USED INSTEAD OF RUNGS TO B.S.4211 OR EQUIVALENT EXCEPT THAT
STRINGERS SHOULD BE NOT LESS THAN 65 X 12MM IN SECTION AND RUNGS
25MM IN DIAMETER. FIXED LADDERS SHOULD MEET THE DIMENSIONAL
REQUIREMENTS OF B.S.4211 OR EQUIVALENT.

16. LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE
WALL AT INTERVALS OF NOT MORE THAN 2.0M STRINGERS SHOULD BE BOLTED
TO CLEATS TO FACILITATE RENEWAL.

17. ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC SHALL BE HOT DIP
GALVANIZED TO B.S.729 OR EQUIVALENT.

COVER AND FRAME TO BE GRADE 1.
A OR B CLASS 1 HAVING 600mm 2.
MINIMUM CLEAR OPENING COVER FRAME TO BE

BEDDED ON MORTAR

ENGINEERING OR SPECIAL PURPOSE CONCRETE BRICKWORK

1 COURSE

AND/OR PRECAST CONCRETE COVER FRAME SEATING RINGS

ST L SO RRRLIRT, 15008 PRECAST CONCRETE SHAFT. CHAMBER SECTIONS
g AND COVER SLAB TO BE BEDDED WITH MORTAR.
PROPRIETARY BITUMEN OR RESIN MASTIC SEALANT.

MORTAR HAUNCHING TO
MH COVER AND FRAME

REINFORCED CONCRETE
COVER AND REDUCING SLAB
BEDDED. PROPRIETARY

BITUMEN OR RESIN MASTIC
SEALANT. &

HIGH STRENGTH CONCRETE TOPPING
TO BE BROUGHT UP TO A DENSE
SMOOTH FACE NEATLY SHAPED AND
FINISHED TO ALL BRANCH

CONNECTIONS (MIN THICKNESS 20mm) g "

THE BOTTOM CHAMBER TO BE

BUILT INTO BASE CONCRETE MIN

75mm
DISTANCE BETWEEN TOP OF PIPE
AND UNDERSIDE OF PC CHAMBER
TO BE 50mm

225mm TO INVERT OF PIPE

150mm THICK CONCRETE -1
SURROUND C20/40

C20P CONCRETE

CL 28.99
v 18. PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE MANHOLE
WALL SO THAT THE CHANNEL EXTENDS THE FULL LENGTH OF THE MANHOLE
=5 BN (EXCEPT FOR PRECAST MANHOLES).
19. POSITION OF 910 SQUARE OPENING IN INTERMEDIATE ROOF SLAB.
ALL MANHOLES SHALL BE WATERTIGHT TO THE SATISFACTION OF THE ENGINEER.
FORMWORK TO REINFORCED CONCRETE AND MASS CONCRETE SHALL COMPLY WITH
O FLANGED CLASS 2, SECTION 6.2.7, B.S.8110: PART 1: 1997.
BELLMOUTH FINISH TO THE TOP OF SLABS SHALL COMPLY WITH TYPE A, SECTION 6.2.7,

B.S.8110: PART 1:1997.

PLAN DIMENSIONS OF MANHOLES ARE BASED ON BLOCK WORK HAVING A
COORDINATING SIZE OF 450 X 225 X 100.

( MANHOLES ARE DESIGNED TO B.S.8005 AND WALL THICKNESS TO LS.325 BLOCK
WORK DESIGN CODE TAKING GRANULAR FILL PRESSURE AND H.B. SURCHARGE.

a a < a <
5 " ’ P ce S, L REINFORCEMENT TO SLABS TO ENGINEERS DETAILS.

NP Z = 20. FOR MANHOLES >3M DEPTH TO INVERT USE 30N/20MM IN-SITU CONCRETE.
SMOOTH FINISH REINFORCING MESH REF. A393 @ 6.16KG/M TO BE FIXED AT MIDPOINT OF
70 GRADE 30N10 WALL. ADDITIONAL REINFORCEMENT TO BE SUPPLIED OVER PIPE CROWN.
CONCRETE BENCHING A 21. FOR PRECAST MANHOLES, CHAMBER WALLS AND COVER SLAB TO BE

CONSTRUCTED TO IS EN 1917 AND IS 420 2004
ALL FLANGED 90" BEND

22. MANHOLE OPENINGS TO BE SITUATED FURTHEST FROM THE NEAREST
CARRIAGEWAY. MANHOLE STEPS / ACCESS TO BE POSITIONED TO ALLOW
VIEWING OF ONCOMING TRAFFIC.

23. FOR BEDDING AND SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST
COVER SLAB) AND BOTTOM RING TO BE BEDDED WITH CEMENT MORTAR. FOR
INTERMEDIATE RINGS, JOINTS TO BE SEALED WITH APPROVED PRE-FORMED
JOINTING STRIP.

PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150MM THICK
GRADE C20/40 CONCRETE.

DETAIL 1D #*

ON ORIGINAL

20 30

40 50mm

© COPYRIGHT OF THIS DRAWING IS RESERVED BY DBFL CONSULTING
ENGINEERS. NO PART SHALL BE REPRODUCED OR TRANSMITTED WITHOUT
THEIR WRITTEN PERMISSION.

NO CHANGES OF WHATSOEVER NATURE ARE TO BE MADE TO ANY DETAILS
SET OUT OR CONTAINED IN ANY DBFL SPECIFICATIONS OR DRAWINGS

UNLESS THE EXPRESS CONSENT HAS BEEN OBTAINED IN ADVANCE, IN

WRITING, FROM DBFL.
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PLAN BELOW ROOF SLAB SECTION A-A SECTION B-B
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TYPE B MANHOLE
MANHOLE DETAILS FOR PIPE DIA’s 225,300,375 & 450
DEPTH TO INVERT GREATER THAN 1.0m & LESS THAN 3.0m DETAIL 1B
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° ) 4 ACCOMMODATION BRICKWORK IN
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NOTES. CATCHPIT MANHOLE SECTION (FILTER DRAINS ONI_Y)
1. 225mm THK C20 MASS CONCRETE FOUNDATIONS
2. BENCHING AND PIPE CHANNEL PIPE SURROUND — C20 CONCRETE.
3. 600mm SQUARE OPENING IN ROOF SLAB.
* (2)83?RmT(T)H§TE§LE (?I-?/ILF ’gt i%(r)rfm?LgEAéNSCHiEchg Cf?(%kACTOR DESIGNED TO BS5911 MANHOLE TYPE X Y
5. ENGINEERING BRICK H53 TO 1.5.91:1983 SET IN TYPE (i)
6. AN APPROVED DEEP SEAL PATERN GALVANISED IRON AR TIGHT BROADS TRAP/OUTFALL 1200 mm 1200 mm
COVER AND FRAME WEIGHING MIN. 4.3 kg, 600 x 600 MM CLEAR OPENING
SIZE. FRAME TO BE BEDDED IN MASTIC AND 25 x 25 mm SEAL TO BE FILLED
WITH MANHOLE GREASE. > 15 m 600 mm 900 mm
7. DRAWING TO BE READ IN CONJUNCTION WITH DBFL DRAWINGS
0420973201, 042097-3202 & 042097-3203 <15 m 600 mm 750 mm
8. DOUBLE STEP RUNGS TO BE FIXED IN LINE VERTICAL AND SPACED AT 300 mm CENTRES. ‘
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NOTES:

1. ALL WORKS TO BE CONSTRUCTED IN
ACCORDANCE WITH NRA SPECIFICATION FOR

ROADWORKS UNLESS OVERRIDDEN BY GREATER

DLRCOCO REGIONAL CODES OF PRACTICE FOR
DRAINAGE WORKS AS AMENDED BY DLRCOCO

CITY COUNCIL

2. ALL DRAWINGS TO BE CHECKED BY CONTRACTOR
ON SITE AND ENGINEER INFORMED OF
DISCREPANCIES BEFORE WORK COMMENCES.

3. ALL LEVELS ARE IN METRES AND ARE RELATED TO
THE ORDANANCE DATUM.

4. CONTRACTOR SHALL SATISFY HIMSELF AS TO THE

ACCURACY OF PAVEMENT LEVELS ON SITE PRIOR
TO COMMENCEMENT OF WORKS.

5. ALL SURFACE WATER MANHOLES TO BE TAKEN IN

CHARGE BY DCC TO BE BLOCKWORK OR IN SITU
CONCRETE AS PER THE GREATER DLRCOCO

REGIONAL CODES OF PRACTICE FRO DRAINAGE
WORKS AS AMENDED BY DLRCOCO CITY COUNCIL.

6. ALL FOUL MANHOLES TO BE CONSTRUCTED IN
ACCORDANCE WITH IRISH WATER'S CODE OF

PRACTICE FOR WASTEWATER INFRASTRUCTURE.

7. ALL MANHOLES TO BE RETAINED IN PRIVATE
OWNERSHIP TO BE PRE-CAST CONCRETE
MANHOLES AS PER DRAINAGE DESIGN DETAILS.
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EXTRACTED FROM THE GREATER DLRCOCO REGIONAL CODE OF PRACTICE FOR DRAINAGE WORKS 1. 225MM THICK CL. 20N/20MM MASS CONCRETE FOUNDATIONS. 225MM THICK CL. 20N/20MM MASS CONCRETE FOUNDATIONS. 2. PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY, WHERE PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY, WHERE PRACTICABLE, BE LAID THROUGH THE MANHOLE AND THE CROWN CUT OUT TO HALF DIAMETER, PROVIDED FLEXIBLE JOINTS ARE SITUATED ON EACH SIDE NO FURTHER THAN 600MM FROM THE INNER FACE OF MANHOLE WALL. 3. MANHOLE CONSTRUCTION. MANHOLE CONSTRUCTION.  FOR SURFACE WATER MANHOLES HIGH-DENSITY BLOCKS TO CL.S10 OF IS.20 PART 1:1987 OR CL. 30N/20MM IN-SITU CONCRETE.  BLOCK WORK SHALL BE BEDDED AND JOINTED USING MORTAR TO IS406. BEDS AND VERTICAL JOINTS SHALL BE COMPLETELY FILLED WITH MORTAR AS THE BLOCKS ARE LAID.  JOINTS SHALL BE FLUSH POINTED AS THE WORK PROCEEDS.  ALL FOUL MANHOLES MUST BE FACED IN SOLID ENGINEERING BRICK (MIN. CLASS A OR B), OR IN-SITU CONCRETE FOR 1 METRE ABOVE BENCHING LEVEL.  BRICK TO BE BONDED TO BLOCK WORK USING ENGLISH GARDEN WALL BOND. 4. RELIEVING ARCH FORMED BY 215X103X65 SOLID ENGINEERING BRICK CLASS A RELIEVING ARCH FORMED BY 215X103X65 SOLID ENGINEERING BRICK CLASS A OR B AS PER DRAWING. RELIEVING ARCHES USED IN BRICK OR BLOCK WORK MANHOLES EXTEND OVER FULL THICKNESS OF WALL. A DOUBLE ARCH IS TO BE FORMED FOR PIPE DIAMETERS GREATER THAN 600MM. 5. BENCHING AND PIPE CHANNEL PIPE SURROUND - CL. 20/20 CONCRETE. BENCHING AND PIPE CHANNEL PIPE SURROUND - CL. 20/20 CONCRETE. 6. BENCHING FINISHED IN 2:1 SAND-CEMENT MORTAR WITH A SMOOTH TROWEL BENCHING FINISHED IN 2:1 SAND-CEMENT MORTAR WITH A SMOOTH TROWEL FINISH, AT 1 IN 30 SLOPE TOWARDS CHANNEL. 7. STANDARD RUNGS AT 300C/C VERTICALLY AND GALVANIZED TO THE LATEST STANDARD RUNGS AT 300C/C VERTICALLY AND GALVANIZED TO THE LATEST VERSION OFB.S. 729 OR EQUIVALENT. NOTE: STEPS IRONS ARE NOT ACCEPTABLE. 8. 600MM SQUARE OPENING IN ROOF SLAB. 600MM SQUARE OPENING IN ROOF SLAB. 9. PRECAST R.C. ROOF SLAB SHALL BE 200MM THICK IN CLASS 30N/20MM, WITH PRECAST R.C. ROOF SLAB SHALL BE 200MM THICK IN CLASS 30N/20MM, WITH 40MM COVER TO STEEL. 10. 1 TO 2 COURSES OF SOLID ENGINEERING BRICKS C.L.B TO I.S.91:1983 SET IN 1 TO 2 COURSES OF SOLID ENGINEERING BRICKS C.L.B TO I.S.91:1983 SET IN 1:3 (CEMENT AND MORTAR). 11. CLASS D400 OR E600 MANHOLE COVER AND FRAME TO IS/EN 124. 150MM CLASS D400 OR E600 MANHOLE COVER AND FRAME TO IS/EN 124. 150MM DEEP FRAME FOR ROADS AND 100MM DEEP FOR FOOTPATHS AND GREEN AREAS. NON-ROCK DESIGN, CLOSED KEYWAYS, MANUFACTURED FROM SPHEROIDAL GRAPHITE CAST IRON (DUCTILE CAST IRON), 600 X 600 (600 DIAM.) CLEAR OPENING, COVER AND FRAME COATED IN BITUMEN OR OTHER APPROVED MATERIAL, COVER TO HAVE A MINIMUM MASS OF 140KG/M2, FRAME BEARING AREA SHALL BE 80,000MM2 MIN, FRAMES SHALL BE DESIGNED TO PREVENT COVERS FALLING INTO MANHOLE. FRAMES SHALL BE BEDDED ON APPROVED MORTAR TO MANUFACTURES INSTRUCTIONS. 12. SHORT LENGTH PIPE AND PIPE JOINT EXTERNAL TO MANHOLE SHALL NOT SHORT LENGTH PIPE AND PIPE JOINT EXTERNAL TO MANHOLE SHALL NOT EXCEED 600MM FROM THE INNER FACE OF MANHOLE WALL. 13. TOE HOLES OF 230MM MINIMUM DEPTH AND GALVANIZED STEEL SAFETY TOE HOLES OF 230MM MINIMUM DEPTH AND GALVANIZED STEEL SAFETY RAILINGS TO BE PROVIDED IN BENCHING OF SEWERS GREATER THAN 525MM DIAMETER AND DEPTH TO INVERT >3M FOR ACCESS TO INVERT. 14. A SAFETY CHAIN IS TO BE PROVIDED ON PIPES THAT EXCEED 450MM IN A SAFETY CHAIN IS TO BE PROVIDED ON PIPES THAT EXCEED 450MM IN DIAMETER. MILD SAFETY CHAIN SHALL BE 10MM NOMINAL SIZE GRADE M(H) NON-CALIBRATED CHAIN, TYPE 1, COMPLYING WITH B.S.4942 PART 2 OR EQUIVALENT. 15. WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0M LADDERS SHALL WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0M LADDERS SHALL BE USED INSTEAD OF RUNGS TO B.S.4211 OR EQUIVALENT EXCEPT THAT STRINGERS SHOULD BE NOT LESS THAN 65 X 12MM IN SECTION AND RUNGS 25MM IN DIAMETER. FIXED LADDERS SHOULD MEET THE DIMENSIONAL REQUIREMENTS OF B.S.4211 OR EQUIVALENT. 16. LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE WALL AT INTERVALS OF NOT MORE THAN 2.0M STRINGERS SHOULD BE BOLTED TO CLEATS TO FACILITATE RENEWAL. 17. ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC SHALL BE HOT DIP ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC SHALL BE HOT DIP GALVANIZED TO B.S.729 OR EQUIVALENT. 18. PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE MANHOLE PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE MANHOLE WALL SO THAT THE CHANNEL EXTENDS THE FULL LENGTH OF THE MANHOLE (EXCEPT FOR PRECAST MANHOLES). 19. POSITION OF 910 SQUARE OPENING IN INTERMEDIATE ROOF SLAB. POSITION OF 910 SQUARE OPENING IN INTERMEDIATE ROOF SLAB.  ALL MANHOLES SHALL BE WATERTIGHT TO THE SATISFACTION OF THE ENGINEER.  FORMWORK TO REINFORCED CONCRETE AND MASS CONCRETE SHALL COMPLY WITH CLASS 2, SECTION 6.2.7, B.S.8110: PART 1: 1997.  FINISH TO THE TOP OF SLABS SHALL COMPLY WITH TYPE A, SECTION 6.2.7, B.S.8110: PART 1:1997.  PLAN DIMENSIONS OF MANHOLES ARE BASED ON BLOCK WORK HAVING A COORDINATING SIZE OF 450 X 225 X 100.  MANHOLES ARE DESIGNED TO B.S.8005 AND WALL THICKNESS TO LS.325 BLOCK WORK DESIGN CODE TAKING GRANULAR FILL PRESSURE AND H.B. SURCHARGE.  REINFORCEMENT TO SLABS TO ENGINEERS DETAILS. 20. FOR MANHOLES >3M DEPTH TO INVERT USE 30N/20MM IN-SITU CONCRETE. FOR MANHOLES >3M DEPTH TO INVERT USE 30N/20MM IN-SITU CONCRETE. REINFORCING MESH REF. A393 @ 6.16KG/M TO BE FIXED AT MIDPOINT OF WALL. ADDITIONAL REINFORCEMENT TO BE SUPPLIED OVER PIPE CROWN. 21. FOR PRECAST MANHOLES, CHAMBER WALLS AND COVER SLAB TO BE FOR PRECAST MANHOLES, CHAMBER WALLS AND COVER SLAB TO BE CONSTRUCTED TO IS EN 1917 AND IS 420 2004 22. MANHOLE OPENINGS TO BE SITUATED FURTHEST FROM THE NEAREST MANHOLE OPENINGS TO BE SITUATED FURTHEST FROM THE NEAREST CARRIAGEWAY. MANHOLE STEPS / ACCESS TO BE POSITIONED TO ALLOW VIEWING OF ONCOMING TRAFFIC. 23. FOR BEDDING AND SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST FOR BEDDING AND SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST COVER SLAB) AND BOTTOM RING TO BE BEDDED WITH CEMENT MORTAR. FOR INTERMEDIATE RINGS, JOINTS TO BE SEALED WITH APPROVED PRE-FORMED JOINTING STRIP. 24. PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150MM THICK PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150MM THICK GRADE C20/40 CONCRETE.
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CLASS D400 COVER AND FRAME TO
EN124 WITH 150mm DEEP FRAME

CLAUSE 808 ON 6F2 MATERIAL
COMPACTED IN LAYERS AS SPECIFIED\
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REINFORCED CONCRETE COVER AND REDUCING SLAB TO
BE BEDDED WITH MORTAR, PROPRIETARY BITUMEN OR
RESIN SEALANT

PRECAST CONCRETE SHAFT
CHAMBER SECTIONS AND COVER SLAB TO BE BEDDED
WITH MORTAR, PROPRIETARY BITUMEN OR RESIN SEALANT

=

MANHOLE SECTIONS TO BE SEALED
AGAINST GROUNDWATER INGRESS

INLET/OUTLET PIPES ARE PLAIN PIPE #160mm PVCu.

THE STANDARD EN 858 STATES MINIMUM CONNECTION SIZES,
UNITS ORDERED WITH DIFFERENT SIZED CONNECTIONS ARE NOT
FULLY COMPLIANT WITH THE STANDARD.
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NSFPOO3 FULL RETENTION OIL SEPARATOR DETAIL

SCALE 1:25

ST4 CONCRETE BACKFILL INSTALLED
TO MANUFACTURERS GUIDELINES

IMPERMEABLE MEMBRANE |

MINIMUM_150mm ST4 CONCRETE BASE |

MINIMUM 150mm WELL COMPACTED
CRUSHED ROCK TO CLAUSE 808

PIPE BEDDED NEATLY

ROAD SURFACE THROUGH WALL

~

ROAD S\ N, /400mm COVER

MIN. 400mm COVER

150 TK. CONCRETE

/ SURROUND. ST4

MORTAR HAUNCHING TO
MH COVER AND FRAME

/

=
=
= o
’ 3
REINFORCED CONCRETE
COVER AND REDUCING SLAB
BEDDED. PROPRIETARY
BITUMEN OR RESIN MASTIC
SEALANT.
SIZE VARIABLE
SEE TABLE 1
GALVANISED MILD STEEL
RUNGS AT 250mm OR L]
300mm CENTERS
THROUGHOUT -
q I | 4
FLOW

=>C ] L

IN-SITU ST4 CONCRETE BASE n=”

SLAB WITH A393 MESH

REINFORCEMENT TOP &
BOTTOM

@
dd

CLASS D400 COVER & FRAME TO IS EN124 HAVING 600mm MINIMUM CLEAR OPENING

COVER FRAME TO BE
BEDDED ON MORTAR

SOLID ENGINEERING OR SPECIAL PURPOSE
CONCRETE BRICKWORK

2 COURSE (MAX) 1 COURSE (MIN)
AND/OR PRECAST CONCRETE COVER FRAME
SEATING RINGS

PRECAST CONCRETE SHAFT. CHAMBER
SECTIONS AND COVER SLAB TO BE BEDDED
WITH MORTAR. PROPRIETARY BITUMEN OR
RESIN MASTIC SEALANT.

M&N
\|

gz [ -
—|= " .

SHORT LENGTH OF PIPE
TO BE SIMILAR LENGTH

(=Y | —

ROCKER PIPE /

TO ROCKER PPE\ /_\

500 MIN BELOW LOWEST PIPE INVERT

BOTTOM OF PRECAST CONCRETE
MANHOLE RING TO BE BUILT INTO
BASE CONCRETE MIN 75mm

PIPE DIA | ROCKER PIPE LENGTH

150-450 0.5-0.75
451-750 0.75-1.0
750 SEEK GUIDANCE

CHAMBER WITH OUTGOING PIPE GREATER THAN
600mm DIA SHALL BE FITTED WITH GUARD BARS
SAFETY CHAINS OR OTHER SAFETY DEVICES

TABLE 1

4

JOINT TO BE AS CLOSE AS
PRACTICABLE TO FACE OF
MANHOLE TO PERMIT SATISFACTORY
JOINT AND SUBSEQUENT MOVEMENT

THE SAFETY POLICY OF INDIMIDUAL SEWERAGE UNDERTAKERS MAY
REQUIRE A LARGER MINIMUM CLEAR OPENING INTO MANHOLES AND
THE FITTING OF GUARD BARS. SAFETY CHAINS OR OTHER SAFETY
DEVICES IN MANHOLES WITH OUTGOING PIPES OF LESS THAN
600mm DIA

DIAMETER OF LARGEST PIPE IN
MANHOLE (mm)

CHAMBER SECTION DIAMETER (mm)

LESS THAN 375

1200 (1050 WHERE DEPTH TO SOFFIT IS 1.35m — 1.5m)

375 — 450 1350
500 - 700 1500
750 — 900 1800

ON ORIGINAL
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BITUMINOUS  GuLLY GRATING & FRAME
SEALANT

CLASS D400 TO EN 124

CATCHPIT MANHOLE DETAIL

NOTES:

1. WHERE ROCKS OR OTHER HARD THE FIGURE DENOTED
BY * IS TO TRENCH BOTTOM IS ENCOUNTERED BE
DOUBLED.

2. TYPE 1 GRANULAR MATERIAL:
BROKEN STONE OR GRAVEL TO PASS 10mm SIEVE AND
BE RETAINED ON 5mm SIEVE.

3. TYPE 2 GRANULAR MATERIAL:
BROKEN STONE OR GRAVEL TO PASS 10mm - 25mm
SIEVE, ACCORDING TO PIPE SIZE, (SEE TABLE) AND BE
RETAINED ON 5mm SIEVE.

4. TYPE 3 SELECTED FILL:
UNIFORM READILY COMPACTED MATERIAL FREE FROM
TREE ROOTS, VEGETABLE MATTER, BUILDING DEBRIS,
AND FROZEN SOIL AND EXCLUDING CLAY LUMPS
RETAINED ON A 75mm SIEVE AND STONES RETAINED ON
A 37.5mm SIEVE.

5. RIGID PIPES SHALL MEAN CAST OR SPUN IRON,
CONCRETE OR CLAY.

6. FLEXIBLE PIPES SHALL MEAN PIPES OF STEEL, PVC,
OTHER PLASTIC OR DUCTILE IRON.

7. ROAD GULLY GRATINGS AND FRAMES SHALL COMPLY
WITH THE REQUIRE MENTS OF I.S./EN 124: 1994. EACH
GULLY AND FRAME SHALL HAVE MARKED CLEARLY
THEREON:

(A) I.S./EN 124:1994 - CLASS C250 OR CLASS D400 AS
APPROPRIATE (B) THE NAME AND/OR IDENTIFICATION
MARK OF THE MANUFACTURER AND THE PLACE OF
MANUFACTURE.

(C) THE YEAR OF MANUFACTURE.

(D) MARK OF THE CERTIFICATION BODY

8. ROAD GULLY PITS TO BE IN-SITU CONCRETE OR
RECTANGULAR AS SPECIFIED.

9. SEPARATORS TO BE INSTALLED IN ACCORDANCE WITH
MANUFACTURERS/INSTRUCTIONS.
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NOTES:

1. ALL WORKS TO COMPLY WITH THE CURRENT
BUILDING REGULATIONS, WATER BYELAWS AND

LOCAL AUTHORITY REQUIREMENTS.

2. SLUNG SURFACE WATER PIPEWORK SHALL BE

uPVC.

3. SLUNG NETWORKS TO BE COORDINATED WITH

M&E SERVICES AND ARCHITECTURAL
SERVICES/DROPS.

4. MIN. FALLS IN SLUNG DRAINAGE TO COMPLY WITH

BUILDING REGS

GREEN ROOF SCHEMATIC

TRENCH WIDTH

/FINISHED ROAD/GROUND LEVEL

CLAUSE 804 MATERIAL COMPACTED
IN LAYERS NOT EXCEEDING 225mm
/OR ACCEPTABLE FILL MATERIAL TO
CLAUSE 501 SR.W. IN OPEN SPACE

COVER < 1.2m IN ROADWAYS
COVER < 0.9m IN OPEN SPACE

300min

Ik I—

TYPE 1 GRANULAR

| MATERAL IN OVERBREAK

150mm C20 CONCRETE
BED AND SURROUND

150, 150

PIPE 0D + 300

(C) BEDDING DETAIL WITH CONCRETE SURROUND

SCALE NTS

TYPICAL BEDD1I[\ZISG DETAILS

SCALE

HARD LANDSCAPING
(PERMEABLE PAVING WHERE APPLICABLE)

SELECTED VEGETATION LAYER

| . — 25% PEAT MOSS
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LD
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I

oL \3mm TOP/S BASE SHEET
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50mm THICKNESS OF
6mm SINGLE SIZED GRIT

HAMER ROOF GULLY OUTLET 4-GO
VERTICAL SPIGOT DOME GRATE &
110mm DIA OUTLET PIPE.

PODIUM DECK DETAIL
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TYPICAL SECTION THROUGH GREEN ROOF
SCALE 1:25
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ACO DRAIN (NK100 0.0) IN 300mm SLAB

SCALE 1:25

TRAPPED FLOOR GULLY
WITH PUDDLE FLANGE
CAST INTO SLAB

200x200 Dp. CHANNEL
FOR ACO SLOT DRAIN

AN

4

300

TYPICAL FLOOR GULLY
DETAIL TO BASEMENT

SCALE 1:20
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SECTION

1-1

SCALE 1:10

300mm WIDE SHALLOW
CHANNEL FORMED IN
CONCRETE

300mm TOP SOIL, e 500mm NOTE:
GRASSED OVER TH
oo 120m LENGTH'S OF ACOs MAY VARY.
£9 CLAUSE 804 MATERIAL £ £
= gon COMPACTED IN LAYERS = T :
= 7 NOT EXCEEDING 225mm E{ ‘ £ £
£ E S| 200mm E 15
S 95, £ S g = | NK100 - 0.0 > ACO_DRAIN
ACCEPTABLE FILL Z G N Bomm ‘ ' - i
MATERIAL TO CLAUSE =
501 S.RW. = 0
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e VOLCLAY WATERSTOP RX101 ~~ —
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Green Roof Coverage
Description Area (m?) Coverage

ardstanding Roof Area 105 8%
Green Roof Area 1209 92%

ofal Roof Area 1314 100%
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NOTES:
GENERAL NOTES:
1. ALL WORKS SHALL BE CONSTRUCTED IN ACCORDANCE WITH
THE WORKS REQUIREMENTS.
2. ALL DIMENSIONS IN METRES UNLESS SPECIFIED OTHERWISE.
3. ALL CO-ORDINATES ARE TO IRISH TRANSVERSE MERCATOR.
4. ALL LEVELS ARE TO ORDNANGE DATUM (MALIN HEAD).
5. ALL TEMPORARY TRAFFIC & OPERATIONS MANAGEMENT SHALL

COMPLY FULLY WITH THE WORKS REQUIREMENTS

6.  THE CONTRACTOR MUST LIAISE DIRECTLY WITH LOCAL
AUTHORITY DEPARTMENTS AS DIRECTED IN THE WORKS
REQUIREMENTS.

7. ALL VEHICULAR & PEDESTRIAN, CYCLE & PRIVATE ACCESS
ROUTES WITHIN AND SURROUNDING THE WORKS EXTENTS
MUST BE MAINTAINED THROUGHOUT THE WORKS IN
ACCORDANCE WITH THE CONTRACTORS APPROVED
TEMPORARY TRAFFIC & OPERATIONS MANAGEMENT PLAN.

DRAWING SPECIFIC NOTES

1. ALL DRAWINGS TO BE CHECKED BY CONTRACTOR ON SITE AND
ENGINEER INFORMED OF DISCREPANCIES BEFORE WORK
COMMENCES.

2. CONTRACTOR SHALL SATISFY HIMSELF AS TO THE ACCURACY
OF EXISTING DRAINAGE LEVELS & SERVICES ON SITE PRIOR TO
COMMENCEMENT OF WORKS ON SITE

3. ALL WORKS TO BE CONSTRUCTED IN ACCORDANCE WITH THE
NRA SPECIFICATION FOR ROAD WORKS UNLESS NOTED
OTHERWISE

4. MANHOLE COVER LEVELS ARE TO CONFORM WITH FINISHED
ROAD AND PATH LEVELS

5. ALL DRAINAGE TO BE AS PER THE LOCAL AUTHORITY CODE OF

PRACTICE FOR DRAINAGE WORKS/LOCAL AUTHORITY & IRISH

WATER REQUIREMENTS

ALL EXTERNAL COLLECTOR DRAINS TO BE MINIMUM 150 mm DIA.

ALL FOUL SEWERS TO BE uPVC TO EN1401

ALL SURFACE WATER SEWERS TO BE CLASS H CONCRETE TO

EN1916 & IS 6 2004.

9. THIS DRAWING IS BASED ON TOPO SURVEY BY MURPHY
SURVEY Ltd. DATED 13/04/2016

10. CONTRACTOR SHALL INSPECT THE ROUTE & CONFIRM
LOCATIONS OF ALL TREES, FEATURES, ENTRANCES & ASPECTS
IMPACTING CONSTRUCTION OF THE WORKS

11. GREEN ROOFS SHALL BE PROVIDED WITH A 1m WIDE GRAVEL
FIRE BREAK EVERY 40m

12. GRAVEL STRIPS MUST BE PROVIDED AROUND ALL STRUCTURES
PENETRATING THE ROOF.
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