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INTRODUCTION

GENERAL DESCRIPTION

The Land Development Agency intend to apply to An Bord Pleanála (the Board) for a 10 year
permission for a Strategic Housing Development with a total application site area of c.9.6 ha, on
lands at the Central Mental Hospital, Dundrum Road, Dundrum, Dublin 14.

This report will form part of the strategic housing development (SHD) submitted to An Bord
Pleanála.

Figure 1.1 – Site Location

The development will consist of the demolition of existing structures associated with the existing
use (3,736 sq m), including:
¶ Single storey former swimming pool / sports hall and admissions unit (2,750 sq m);
¶ Two storey redbrick building (305 sq m);
¶ Single storey ancillary and temporary structures including portacabins (677 sq m);
¶ Removal of existing internal sub-divisions/ fencing, including removal of security fence at

Dundrum Road entrance;
¶ Demolition of section of porch and glazed screens at Gate Lodge building (4 sq m);
¶ Removal of walls adjacent to Main Hospital Building;
¶ Alterations and removal of section of wall to Walled Garden.

The development will also consist of alterations and partial demolition of the perimeter wall,
including:
¶ Alterations and removal of section of perimeter wall adjacent to Rosemount Green (south);
¶ Formation of a new opening in perimeter wall at Annaville Grove to provide a pedestrian and

cyclist access;
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¶ Alterations and removal of sections of wall adjacent to Dundrum Road (including removal of
existing gates and entrance canopy), including reduction in height of section, widening of
existing vehicular access, provision of a new vehicular, cyclist and pedestrian access;

¶ Alterations and removal of section of perimeter wall adjacent to Mulvey Park to provide a
pedestrian and cyclist access.

The development with a total gross floor area of c. 106,770 sq m (c. 106,692 sq m excluding retained
existing buildings), will consist of 977 no. residential units comprising:
¶ 940 no. apartments (consisting of 53 no. studio units; 423 no. one bedroom units; 37 no. two

bedroom (3 person) units; 317 no. two bedroom (4 person) units; and 110 no. 3 bedroom
units) arranged in 9 blocks (Blocks 02-10) ranging between 2 and 6 storeys in height (with a
lower ground floor to Block 03 and Block 10, resulting in part 7 storey), together with private
(balconies and private terraces) and communal amenity open space provision (including
courtyards and roof gardens) and ancillary residential facilities;

¶ 17 no. duplex apartments (consisting of 3 no. 2 bedroom units and 14 no. 3 bedrooms units
located at Blocks 02, 08 and 09), together with private balconies and terraces.

¶ 20 no. two and three storey houses (consisting of 7 no. three bedroom units and 13 no. 4
bedrooms units) and private rear gardens located at Blocks 02, 08 and 09).

The development will also consist of 3,889 sq m of non-residential uses, comprising:
¶ Change of use and renovation of existing single storey Gate Lodge building (reception/staff

area) to provide a café unit (78 sq m);
¶ 1 no restaurant unit (307 sq m) located at ground floor level at Block 03;
¶ 6 no. retail units (1,112 sq m) located at ground floor level at Blocks 03, 06 and 07;
¶ 1 no. medical unit (245 sq m) located at ground floor level at Block 02;
¶ A new childcare facility (463 sq m) and associated outdoor play area located at ground floor

level at Block 10; and
¶ A new community centre facility, including a multi-purpose hall, changing rooms, meeting

rooms, storage and associated facilities (1,684 sq m) located at ground and first floor level at
Block 06.

Vehicular access to the site will be from the existing access off Dundrum Road, as revised, and from
a new access also off Dundrum Road to the south of the existing access.

The development will also consist of the provision of public open space and related play areas; hard
and soft landscaping including internal roads, cycle and pedestrian routes, pathways and boundary
treatments, street furniture, wetland feature, part-basement, car parking (547 no. spaces in total,
including car sharing and accessible spaces); motorcycle parking; electric vehicle charging points;
bicycle parking (long and short stay spaces including stands); ESB substations, piped infrastructural
services and connections (including connection into existing surface water sewer in St. Columbanus
Road); ducting; plant (including external plant for district heating and pumping station); waste
management provision; SuDS measures (including green roofs); attenuation tanks; sustainability
measures (including solar panels); signage; public lighting; any making good works to perimeter
wall and all site development and excavation works above and below ground.
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PURPOSE OF THIS REPORT

This report considers the proposed development’s main infrastructural elements and how they
connect to the public infrastructure in the area.

In particular, foul and surface water drainage, water supply and road engineering aspects are
addressed. This report should be read in conjunction with the following drawings submitted with
the planning application:

DCD-BMD-00-00-DR-C-1000 Roads Layout & Levels

DCD-BMD-00-00-DR-C-1001 Road Finishes, Road Markings & Road Signage Layout

DCD-BMD-00-00-DR-C-1002 Dundrum Road Access Junction (South)

DCD-BMD-00-00-DR-C-1003 Dundrum Road Access Junction (North)

DCD-BMD-00-00-DR-C-1004 Vehicle Tracking . Refuse Vehicle (Twin Rear Axle)

DCD-BMD-00-00-DR-C-1005 Vehicle Tracking . Dublin Fire Brigade Tender Vehicle

DCD-BMD-00-00-DR-C-1011 Typical Road Cross-Sections Sheet 1 of 3

DCD-BMD-00-00-DR-C-1012 Typical Road Cross-Sections Sheet 2 of 3

DCD-BMD-00-00-DR-C-1013 Typical Road Cross-Sections Sheet 3 of 3

DCD-BMD-00-00-DR-C-1020 Buried Surface Water Drainage Layout

DCD-BMD-00-00-DR-C-1021 Buried Foul Water Drainage Layout

DCD-BMD-00-00-DR-C-1022 Buried Foul Water & Surface Water Drainage Layouts Combined

DCD-BMD-00-00-DR-C-1023 Undercroft & Basement Car Parking Buried Drainage Layout

DCD-BMD-00-00-DR-C-1025 Surface Water Overland Flow Routes

DCD-BMD-00-00-DR-C-1030 SuDS Layout

DCD-BMD-00-00-DR-C-1039 Existing Buried Drainage Layout

DCD-BMD-00-00-DR-C-1040 Buried Watermain Layout

DCD-BMD-00-ZZ-DR-C-1050 Site Perimeter Foundation Sections Sheet 1 of 2

DCD-BMD-00-ZZ-DR-C-1051 Site Perimeter Foundation Sections Sheet 2 of 2

DCD-BMD-ZZ-ZZ-DR-C-1100 Road Long-sections (Sheet 1 of 2)

DCD-BMD-ZZ-ZZ-DR-C-1101 Road Long-sections (Sheet 2 of 2)

DCD-BMD-00-00-DR-C-1110 Foul Water Drainage Longitudinal Sections Sheet 1 of 3

DCD-BMD-00-00-DR-C-1111 Foul Water Drainage Longitudinal Sections Sheet 2 of 3

DCD-BMD-00-00-DR-C-1112 Foul Water Drainage Longitudinal Sections Sheet 3 of 3

DCD-BMD-00-00-DR-C-1115 Surface Water Drainage Longitudinal Sections Sheet 1 of 3

DCD-BMD-00-00-DR-C-1116 Surface Water Drainage Longitudinal Sections Sheet 2 of 3

DCD-BMD-00-00-DR-C-1117 Surface Water Drainage Longitudinal Sections Sheet 3 of 3

DCD-BMD-00-00-DR-C-1200 Road & Hardstanding Details Sheet 1 of 2

DCD-BMD-00-00-DR-C-1201 Road & Hardstanding Details Sheet 2 of 2

DCD-BMD-00-00-DR-C-1205 SuDS Details. Typical Green & Blue Roof Details

DCD-BMD-00-00-DR-C-1206 SuDS Details. Permeable Paving Details

DCD-BMD-00-00-DR-C-1207 SuDS Details. Filter Drain Typical Details

DCD-BMD-00-00-DR-C-1208 SuDS Details. Typical Stormtech Attenuation Tank Details

DCD-BMD-00-00-DR-C-1209 SuDS Details. Typical Bio-Retention Area & Tree Pit Details

DCD-BMD-00-00-DR-C-1210 SuDS Details. Swales, Detention Basin & Over-the-edge Drainage

DCD-BMD-00-00-DR-C-1220 Foul Water Lifting Station Details Sheet 1 of 2

DCD-BMD-00-00-DR-C-1221 Foul Water Lifting Station Details Sheet 2 of 2

DCD-BMD-00-00-DR-C-1225 Standard Surface Water Drainage Details

SITE TOPOGRAPHY

A detailed topographical survey of the existing site has been prepared. There is considerable variation
in ground levels across the site. In broad terms the main part of the site slopes down gradually from
the southwest corner towards the northeast corner, from +45.21m OD down to +38.76m OD. The
western portion of the site slopes down towards the Dundrum Road entrance at +38.44m OD. These
low points are the furthest locations from the high topography in the south corner at a distance of
over 400m away. Figure 1 shows typical spot levels across the site.
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Fig 1.2 – Summary of the Existing Site Topography Superimposed on Topographical Survey Drawing.
(Ordnance Datum Levels).

ENGAGEMENT WITH THE LOCAL AUTHORITIES

Meetings

Meetings were held with DLRCC, via Microsoft Teams, on the 17th of November 2020 and the 26th

of March 2021 to discuss the surface water and foul water drainage proposals. Mr Bernard Egan
and Ms Elaine Carroll from DLRCC were in attendance.

Another meeting was held via Microsoft Teams with Ms Elaine Carroll from DLRCC on the 3rd of
June 2021 to discuss the proposed drainage network and strategy.

Email correspondence with Irish Water and with DLRCC continues.

DLRCC Report of the Chief Executive, 9th of July 2021, on the PAC Submission to the Bord

Set out below are Barrett Mahony responses to the items raised in the DLRCC Drainage Planning
Report in relation to surface water drainage. This section is abstracted from Appendix B of the
Chief Executives report. DLRCC text is shown below in italics.
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1. “The applicant proposes to limit the outflow from the site to 38 l/s based on the entire site
area of 8.41ha being drained, using SAAR value 772 and Soll Type 4. Although the discharge rate
and volume of attenuation appear sufficient for this site, the accompanying modelled data does not
seem to match the layout submitted. There are flow control devices missing from the modelling and
additional storage areas have been Included that are not the surface water drainage layout
drawing. Also, the site Is divided into five catchments, with separate outfalls for each, and not two
as presented in the Infrastructure report. In order to assess the application, each catchment will
need to be modelled and presented separately to ensure they are designed appropriately for the
area of the site they serve. It Is also unclear what contributing areas have been used in the modelling
and where or how reduced run-off coefficients have been applied. The applicant Is requested to
resubmit the Infrastructure report, surface water drainage layout and modelling results to
demonstrate that all five catchments have been assessed Independently as well as collectively. The
networks modelled should match those shown on the drawing. Additional labels should be added
to the modelling outputs to clearly Identify each catchment, attenuation storage area and flow
control device. The applicant shall tabulate the contributing areas for each catchment In accordance
with type and run-off coefficient applied. The applicant shall clearly state the total attenuation
volume for the site, and each catchment, and ensure the discharge rate from each flow control
device Is clearly shown on the surface water drainage layout drawing.”

BM Response: The requested information has been provided by BM in this updated report and in
the updated drawings.

2. “It Is unclear if this site is to be constructed in phases. If phased construction is proposed
then the applicant must demonstrate how discharge rates will be limited and sufficient attenuation
volumes and Interception/treatment of run-off provided for each phase of the work. Sufficient detail
must be provided in the Construction Management Plan regarding the measures proposed to
construct the surface water drainage system during each phase of works while protecting the
existing surface water drainage elements. “

BM Response: Phasing is addressed in the CEMP report submitted with the application, there are
five phases proposed. The impact of the phasing on the surface water system is dealt with in this
updated report. Refer to Section 5 of this report. Each phase of the development incorporates a
full suite of SuDS measures, in accordance with GDSDS. The attenuated outflow from each phase
does not exceed the Qbar value for the area covered by that phase.

3. “There appears to be a section of the site along the east boundary that is pumped in
"Catchment B1". The applicant should note that pumping of surface water run-off is not acceptable.
The applicant shall amend their surface water drainage design to remove the need for surface water
pumping. “

BM Response: Catchment B1 is not pumped. It drains by gravity through the existing wall opening
into the adjacent open drain as shown on BM drg no. C1020.
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4. “There appears to be a section of the drainage system to the north-west of the site that
drains unattenuated, according to the surface water layout. The applicant is requested to amend
their design to ensure that all areas of the site are attenuated and Intercepted/treated prior to
restricted discharge from the site. “

BM Response: This area, at the gate lodge, now drains into a bio-retention area. Please refer to BM
drawing no. C1020.

5. “The applicant Is requested to submit supporting details, Including cross-sections, of each
of the proposed outfalls from the site. “

BM Response: Sections through each outfall are shown on the longitudinal surface water drainage
sections drawing, drg. No. C1115-C1117. Details of a typical outfall to the existing on-site open ditch
are shown on BM drawing no. C1225. Also refer to the SW layout drawing C1020.

6. “As standard, the applicant Is requested to submit long-sections of the surface water
drainage system, clearly labelling cover levels, Invert levels, pipe gradients and pipe diameters. “

BM Response: Refer to BM drawing no’s C1115 – C1117.

7. As standard, the applicant shall provide details of maintenance access to the green roofs
and should note that, in the absence of a stairwell type access to the roof, provision should be made
for alternative maintenance and access arrangements such as external mobile access that will be
centrally managed. The applicant should comment on the compatibility of the green roofs with PV
panels if they are to be Incorporated Into the design.

BM Response: Roof access arrangements are shown on the Architect’s drawings accompanying the
application. Areas of PV panels are indicated. Green roofs will not be provided beneath PV panels.

8. “As standard, the applicant is requested to provide a penstock in the flow control device
chamber and ensure that the flow control device provided does not have a bypass door. The
applicant shall also clarify whether a silt trap Is being provided in the flow control device chamber
and if not to make provision for same.”

BM Response: A penstock gate valve is shown on the typical flow control device chamber on BM
drawing no. C1208.
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9. As standard, the applicant is requested to confirm that required clearances are provided
between other utilities and confirm the actual depths of cover to each burled attenuation system.
The applicant shall Include confirmation from the chosen manufacturer of the storage systems that
the specific model chosen, with the depth of cover being provided, has the requested load bearing
capacity to support the loading that may Imposed upon it.

BM Response: The required clearances are provided between other utilities and the surface water
drains. A plan layout drawing showing the foul drainage and surface water drainage has been
prepared to ensure all conflicts are addressed. The site watermain layout plan has been
coordinated with this plan. Refer to BM drawing C1022. Longitudinal sections throughout the foul
and surface water drains have also been prepared.

The depth of cover to each attenuation tank is shown on BM drawing no. C1020. The tanks will be
designed to support vehicular loading (fire tender).

10. “As standard, the applicant Is requested to confirm that a utilities clash check has been
carried out ensuring all utilities' vertical and horizontal separation distances can be provided
throughout the scheme. The applicant should demonstrate this with cross-sections at critical
locations such as junctions, site thresholds and connection points to public utilities. Minimum
separation distances shall be in accordance with applicable Codes of Practice. “

BM Response: A utilities clash check has been carried out. A plan layout drawing showing the foul
drainage and surface water drainage has been prepared to ensure all conflicts are addressed. The
site watermain layout plan has been coordinated with this plan. Refer to BM drawing C1022.
Longitudinal sections throughout the foul and surface water drains have also been prepared.

11. “Although the applicant has tabulated that the required volume can be
intercepted/treated, they have not demonstrated that the entire area of the site is accommodated.
As standard, the applicant Is requested to show the options being proposed for Interception and
treatment with contributing areas on a drawing together with-an accompanying text and tabular
submission showing the calculations, to demonstrate that the entire site is in compliance with
GDSDS requirements. The applicant should note that over-provision in one location does not
compensate for under provision elsewhere. “

BM Response: The requested information has been provided in this report and on the BM SuDS
layout drawing, drawing no. C1030.
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12. “If the applicant proposes SuDS measures that Incorporate the use of infiltration, the
applicant Is requested to provide details of each SuDS measure and confirm whether it will be
lined/tanked or not. If lined/tanked systems are to be used, then the applicant will be requested to
explain the rationale behind this. If unlined systems are to be used then the applicant Is requested
to demonstrate on a drawing that all Infiltration SuDS proposals, Including the attenuation systems,
have a 5m separation distance from building foundations and 3m separation from site boundaries.“

BM Response: All SuDS devices are typically lined with a permeable geotextile, as shown in the
typical SuDS details drawings, drg no’s C1205 to C1210. Impermeable membranes are to be
provided, as noted in these drawings and on the surface water layout plan C1020, where a device
is within 5 metres of building foundations or within 3metres of a site boundary. For permeable
paving areas not taking additional flow, an impermeable lining within 1.5m will only be provided of
boundaries or foundations. Refer to BM drawing C1206.

13. “A Stormwater Audit will be requested for this application. In accordance with the
Stormwater Audit policy, the audit shall be forwarded to DLRCC prior to lodging the planning
application. All recommendations shall be complied with, unless agreed in writing otherwise with
DLRCC. “

BM Response: A Stormwater Audit has been prepared by JBA Consulting Engineers. Please refer to
Appendix 8. The recommendations in the audit have been complied with.

14. “The applicant Is requested to confirm if access through the north-east corner of the site
can be provided for maintenance access of the ditch. There is a door in the wall in the northeast
corner that allows access to the ditch.”

BM Response: The door provides access to lands owned by DLRCC. This allows access up to the
edge of the ditch. The open ditch, along its length at the back of boundary wall is in third party
ownership before entering an adjacent surface water sewer in DLR ownership.

Email Dated 10/03/2022 form Ms Elain Carroll, DLRCC

Email response on the submitted surface water report (attached in Appendix 8):

“We would consider using the local Soil Type SPR for landscaped areas to be drained, rather than
the proposed run-off factor of 0.3, would be more appropriate. Other than this the other items
accepted by the Auditors appear to be acceptable in principle.”

BM Response: The runoff factors for landscaped areas will be revisited prior to construction.
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SURFACE WATER DRAINAGE SYSTEM

INTRODUCTION

This chapter follows the guidelines set out in Greater Dublin Strategic Drainage Study (GDSDS) and
the CIRIA 2015 SuDS Manual.

The aim of any SuDS strategy is to ensure that a new development does not negatively affect
surrounding watercourse systems, existing surface water networks and groundwater systems. This
SuDS strategy will achieve these aims by using a variety of SuDS measures within the site. These
measures include water interception, treatment, infiltration and attenuation.

The SuDS strategy will be developed with the following steps:

1. The existing greenfield run-off of the development site will be calculated and used as
the minimum benchmark for the SuDS design. This run-off calculation is based on the
drained area of the new development. The post development run-off will not exceed the
greenfield run-off.

2. A set of SuDS measures will be chosen based on their applicability and usage for the site.
3. A “FLOW” model will be created to analyse the rainfall on the site and the effectiveness

of the proposed SuDS measures.
4. If effective, these SuDS measures will be incorporated into the proposed design.

EXISTING SURFACE WATER INFRASTRUCTURE

The lands/roads surrounding the site contain a number of surface water sewers and a combined
sewer. The River Slang runs south to north, approximately 70m to the west of the site and a
drainage ditch runs through the site and northwards along the eastern boundary as shown in Figure
2.1.

Existing Site Drainage

Existing site drainage confirmed by CCTV and dye testing have shown the existing buildings on site
discharging to a combined drainage system on site. This system discharges to the Ø300mm
combined sewer in the Dundrum Road, connecting at the current site entrance.

Existing Surface Water Drainage in The Vicinity of The Site:

a) The River Slang: The River Slang runs from south of Dundrum Village northwards down
to the River Dodder and passes approximately 70 metres west of the western site
boundary on the Dundrum Road. The estimated 100-year storm level in the river is
approximately 1.5metres lower than the lowest point of the site, at the existing
Dundrum Road entrance. Predicted floods, for storms with 1 in 10, 1 in 100 & 1 in 1000-
year return periods are shown on the OPW CFRAMS Flood Maps. This flooding does not
encroach on the subject site. Refer to the Site-Specific Flood Risk Assessment for further
information.
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b) Public Sewer and drainage ditch on the south and east boundary: A 525mm diameter
surface water sewer enters the south side of the site from Rosemount Green. Refer to
Figure 2.1 below. This connects into an open drainage ditch which runs west to east
across the site along the southern edge of the walled garden and discharges through a
grated opening in the boundary wall (Location B1 in Figure 2.1 below) where it continues
as a drainage ditch running northwards just along and outside of the east boundary wall.
Property Registration Authority maps indicate that the drainage ditch is in third party
ownership along the outside of the wall. There are no records of flooding in this
watercourse. Flow monitoring by LowFlow Ltd was carried out at Location B1, refer to
the report attached in Appendix 3. The report indicates that there is a correlation
between the flow in the channel and rainfall events.

Drainage Ditch flood level

The Lowflo flow logger results showed that the depth of water in the drainage ditch varied between
25mm and 180mm during the two and a half months of recordings. The drainage ditch is
approximately 1m deep. There is insufficient data to calculate a flood level for the 1 in 100 year
storm event. In the case that the level in the ditch rises, the head of water in the pipe network
discharging to it, will be sufficient to push the water through and out into the ditch.

Figure 2.1 - Aerial view of the site with two surface water drainage connection locations indicated.

Connection Point A

Connection Point B1

River Slang

Existing Drainage Ditch

Existing SW Sewer

Connection Point B2

Existing grated opening in boundary wallSW sewer connects to River Slang

Drainage ditch
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PROPOSED SURFACE WATER DRAINAGE SYSTEM

The proposed surface water drainage system is designed to comply with the ‘Greater Dublin
Strategic Drainage Study (GDSDS) Regional Drainage Policies Technical Document – Volume 2, New
Developments, 2005’ and the ‘Greater Dublin Regional Code of Practice for Drainage Works, V6.0
2005’. CIRIA Design Manuals C753, C697 and C609 have also been used to design the surface water
drainage system within the site.

Catchment strategy

The development will be split into three catchments. The catchments will be attenuated separately
by means of blue roofs and attenuation tanks, which follow approximately the existing site
topography and natural drainage routes on site. Catchment A drains to the Slang, via an existing
surface water sewer. Catchments B drains to the open drainage ditch on site (B1) or just outside
the site (B2). Connection points ‘A’ , ‘B1’ and ‘B2’ shown in Figure 2.1 and 2.2.

Figure 2.2 – Catchment Strategy

Catchment Area
The total site area is c9.6ha. The positively drained area on site is c6.46ha in size, comprising of
Catchment A (1.406ha) , Catchment B1 (4.05ha) and Catchment B2 (1.01ha). The total area will
collect all the surface water drainage into an underground pipe network. The drainage system will
use different SuDS measures in the treatment train, which will have an influence on the runoff
coefficients. The more porous the material, the lower the runoff coefficient. Surface materials will
consist of, but not limited to permeable paving, intensive and extensive green/blue roofs and
podiums, impermeable roofs, bio-retention areas, filter strips, a detention basin, impermeable
hardstanding, tree pits and landscaped areas. Please refer to the BMCE SuDS layout drawing C1030
for the illustration and location of the SuDS measures and attenuation storage areas.
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The runoff coefficients used in the calculations are as requested by DLR:
Table 2.1: Runoff Coefficients

Type of areas CV
Landscaping (Grass / Soft) 0.3
Intensive Green Roof / Podium 0.8
Extensive Green Roof 0.8
Permeable Paving 0.8
Impermeable Surface (incl tree pits) 0.9
Standard Roof (impermeable) 0.95

Please refer to Appendix 7 for a tabulated schedule of all the contributing areas

Estimation of greenfield runoff rate

In accordance with the IH124 method, the greenfield runoff for existing undeveloped sites
measuring less than 50ha can be estimated using the following formula:
Qbarrural (in m³ /s) = 0.00108 x (0.01 x AREA)0.89 x SAAR1.17 x SPR2.17

where:
• Qbarrural is the mean annual flood flow from a catchment
• AREA is the area of the catchment in ha.
• SAAR is the standard average annual rainfall for the period 1981-2010 Annual Average

Rainfall Grid produced by Met Éireann.
• SPR is Standard Percentage Runoff coefficient for the SOIL category – geotechnical report.

Rainfall data for the site was sourced from an Annual Average Rainfall (AAR) Grid (1981-2010)
produced by Met Éireann (Available from: http://www.met.ie/climate/products03.asp). The
rainfall data for the Irish Grid Coordinates closest to the site indicates a SAAR value of 772mm is
appropriate.

Table 2.2: Met Éireann Annual Average Rainfall (AAR) Grid (1981-2010) Extract

east north Annual Average Rainfall (mm)
317000 226000 928
317000 227000 876
317000 228000 822
317000 229000 772
317000 230000 744
317000 231000 744
317000 232000 740

Therefore, Qbarrural for a 50ha site has been calculated as follows:
Qbarrural (for a 50ha site) = 0.00108 x (0.01 x 50)0.89 x 7721.17 x 0.452.17

Qbarrural (for a 50ha site) = 0.246314 m³ /s
= 246.315 l/s

Interpolating linearly, this corresponds with a Qbar figure for the drained area (6.467ha) of 31.86l/s.
The discharge limit to the site has been taken as a conservative 29.0 l/s. The runoff rate for each
catchment is set out in the table below:
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Table 2.3: Runoff rate per catchment

Catchment Area (m2) Drained Area
(m2)

Calculated
Qbar (l/s)

Proposed
Qbar (l/s)

Catchment A 29 747 14 059 6.925 7.0
Catchment B1 47 961 40 499 19.951 18.0
Catchment B2 17 788 10 116 4.998 4.0
Total 95 496* 64 673 31.86 29.0

*Please note, the red line has a 374m2 area outside of the drained catchment area for the surface
water drainage connection in the public road to the surface water sewer in St Columbus Road.

Compliance with the Principles of SuDS

Compliance with the principles of the GDSDS

The proposed development will be designed in accordance with the principles of Sustainable
Drainage Systems (SuDS) as embodied in the recommendations of the Greater Dublin Strategic
Drainage Study (GDSDS) and will significantly reduce run-off rates and improve storm water quality
discharging to the public storm water system. The GDSDS addresses the issue of sustainability by
requiring designs to comply with a set of drainage criteria which aim to minimize the impact of
urbanization by replicating the run-off characteristics of the greenfield site. The criteria provide a
consistent approach to addressing the increase in both rate and volume of run-off, as well as
ensuring the environment is protected from any pollution from roads and buildings. These drainage
design criteria are as follows:

¶ Criterion 1 – River Water Quality Protection
¶ Criterion 2 – River Regime Protection
¶ Criterion 3 – Flood Risk Assessment
¶ Criterion 4 – River Flood Protection

The requirements of SuDS are typically addressed by provision of the following:

¶ Interception storage
¶ Treatment storage (commonly addressed in interception storage)
¶ Attenuation storage
¶ Long term storage (not applicable if growth factors are not applied to Qbar when

designing attenuation storage)

Compliance with the principles of the CIRIA C573 SuDS Manual

The C753 SuDS Manual explains that the primary function of SuDS measures is to protect
watercourses from any impact due to the new development. However, SuDS can also improve the
quality of life in a new development and urban spaces by making them more vibrant, visually
attractive, sustainable and more resilient to change. This document explains the wider social
context of SuDS and how SuDS can deliver high quality drainage while supporting urban areas to
cope better with sever rainfall both in present and future.

There are four main categories of benefits that can be achieved by SuDS:
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1. Water Quantity (mitigate flood risk & protect natural water cycle)
2. Water Quality (manage the quality of the runoff to prevent pollution)
3. Amenity (create and sustain better places for people)
4. Biodiversity (create and sustain better places for nature)

SuDS Measure Selection

Below are the applicable SuDS measures which have been chosen for the site. The proposed site
has been divided into 3no sub-catchment areas. Sub catchment A is the north-western part of the
site, connecting into the public surface water sewer network at Dundrum Road, adjacent to the
discharge point into the River Slang. Sub catchment B1 and B2 will drain the remainder of the site,
connecting to the existing drainage ditch on the eastern side of the site.

The runoff generated from the catchments will be attenuated in storage structures below ground
and in the blue roof attenuation systems. The proposed attenuation systems are explained in
section 2.3.5.

A wide range of SuDS measures are proposed across the site to maximise interception and
treatment.

Green Roofs – General

Green roofs are areas of living vegetation, installed on the top of buildings. They provide water
quality, water quantity, amenity and provide biodiversity benefits. Green roofs also intercept
rainfall at source reducing the reliance on attenuation storage structures.

Refer to the Barrett Mahony SuDS detail drawing no. 1205 for typical roof details.

Green Roof – Extensive:

Extensive roofs have low substrate depths and therefore low loadings on the building structure,
they are lightweight and have a low cost to maintain. These systems cover the entire roof area with
hardy, slow growing, drought resistance, low maintenance plants and vegetation, such as sedums.
The planting usually matures slowly, with the long-term biodiverse benefits being the sought-after
results. These roofs are typically only accessed for maintenance and are usually comprised of
between 20mm – 150mm overall total depth.

Extensive green roofs have the effect of providing some initial storage of rainwater, while also
reducing the rate at which rainwater from heavier rainfall events will discharge to the main
attenuation tank. It can also help to filter the run-off, removing any pollutants and resulting in a
higher quality of water discharging to the drainage system. A typical extensive green roof system
can intercept and retain over 30 litres/m² (i.e. 30 mm) depending on the build-up. Since these roofs
are exposed to the Irish climate, there is a high probability that the roof will not be completely dry,
and the storage capacity will be compromised on any given rainfall event. Thus, the more
conservative estimate of 12 liters/m² (12mm) interception storage will be assumed. Refer to BMCE
drawing C1205 for details.
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Figure 2.3 – Green Roof Extension

Green Roof – Intensive

Intensive green roofs are designed to sustain more complex landscaped environments that can
provide high amenity and biodiverse benefits. They are planted with a range of plants, including
grasses, shrubs, trees and may also include water features, as well as hard landscape paved areas.
They are designed to be accessible and normally require regular maintenance.

Intensive paved soft landscaped roofs will be proposed on some of the apartment blocks roofs in
the public amenity areas and in some courtyard podium areas over the basement car parking. The
use of intensive green roofs will also allow the planting of large shrubs, small trees, and small water
features within the podium area. These features improve the amenity value for the residents. The
build-up selected for the Intensive Green Roof on the top of the roofs will include an interception
tray to capture the first 12mm of rainfall falling on each roof, providing an intercept and retain
capacity of 12 litres/m² (minimum). Refer to BMCE drawing C1205 for details.

Figure 2.4 – Green Roof Intensive

Permeable Paving

Permeable paving provides a surface suitable for pedestrian and/or vehicular traffic, while also
allowing rainwater to infiltrate through the surface and into the underlying structural layers. The
water is temporarily stored beneath the overlying surface before slowly infiltrating. Permeable
paving systems are an effective way of managing surface water runoff close to its source.
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The car parking spaces, podium courtyards and footpaths throughout the site will be made up of
permeable paving. The larger open spaces and car parking in Catchment A and B will be linked with
the overall management train used in each respective catchment.

By providing a raised drainage outlet above the base of the coarse graded gravel bed it is possible
to achieve interception storage. Raising the invert of the drainage pipe to 100mm above the gravel
bed gives 30mm interception storage @ 30% voids in the gravel. Refer to BMCE drawing C1206 for
details.

Figure 2.5 – Permeable Paving Build-up

Attenuation Devices

a) Buried Tanks
Attenuation tanks are used to create below-ground void space for the temporary storage of
surface water before infiltration, controlled release or use. Attenuation tank shape can be
constructed up using Stormtech type systems, which offer flexibility in size, shape and
constructability of the tank. The tanks can be tailored to suit specific site characteristics. Refer
to BMCE drawing C1208 for details. Tanks formed with proprietary cellular units or concrete
tanks have also bene used on site where the available space is constrained

Figure 2.6 – Buried Tank section
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b) Blue Roofs

A blue roof is a solution for urban areas where options for ground-based attenuation systems
are limited. The blue roof will discharge water through an orifice control device to the surface
water network. The blue roofs will be combined with the intensive and extensive green roof
systems.

Figure 2.7 – Blue Roof Detail

Bio-Retention and Tree Pits

Both catchments contain bio-retention areas and tree pits to treat and intercept runoff from
neighbouring road surfaces and to take the rainwater from adjacent rainwater downpipes. These
systems also allow some direct infiltration to the ground since they will be lined with permeable
geotextile material. In each case there is a slotted drainage pipe above the base which collects and
re-directs excess runoff to the stormwater network. For the location of these SuDS measures on
BMCE drawing C1020 and C1030.

Figure 2.8 – Tree Pit Detail

Detention Basin

Detention systems are primarily designed to reduce runoff rate from a contributing drainage area.
A detention basin treats and intercepts runoff. Infiltration can also occur. The detention basin
proposed in the eastern part of the site will cater for the adjacent roads. This will allow road runoff
to be treated and intercepted in the basin and be discharged in a controlled state.
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Filter Trenches

Filter Trenches systems are shallow landscaped depressions adjacent to the roadway. The trenches
collect, intercepts and treat the road runoff. Filter trenches can reduce the runoff rates and
volumes of surface water. They treat pollution using engineered soils and vegetation. They are very
effective in delivering interception and treatment storage. By including filter strips within the
depression, the effectiveness of the overall system in meeting the requirements of water quality,
water quantity, amenity and biodiversity is significantly improved.

Figure 2.8 –Filter Drain Detail

SUDS MANAGEMENT TRAIN

The SuDS measures proposed are linked in series, and this is commonly known as a SuDS
Management Train, (SMT). The SMT ensures that rainwater falling on a site is captured, conveyed,
stored, intercepted and removed of any pollutants, correctly and efficiently before it is discharged
back into the surrounding water course of network.

A robust SMT will ensure that the most effective measures are utilised in the correct sequence
throughout the site. Table 26.7 (Figure 2.2 below) in (CIRIA, SuDS Manual 2015) illustrates the
effectiveness of each SuDS measure along the SMT.

Catchment A

The following flowchart was created to illustrate the drainage train that each block will use. This
flowchart should be read in conjunction with the proposed drainage drawing C1020 and SuDS
layout C1030.

Catchment B1 and B2

The following flowchart was created to illustrate the drainage process that each block will use. This
flowchart should be read in conjunction with the proposed drainage drawing.

Block 10
Green Roof

Bio
Retention

Attenuation
Tank H,J & L SW Network Public

Network

Road Runoff Tree Pits Attenuation
Tank H,J & L SW Network Public

Network
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Proposed SuDS management trains on this site are as follows:

Type 1:

Type 2:

Type 3:

Type 4:

Type 5:

Block 7
Green Roof

Podium
Blue Roof

Attenuation
Tank E SW Network Drainage

Ditch

Road / Block
6 Part Green

Roof

BioRet./Perm
Paving

Attenuation
Tank A SW Network Drainage

Ditch

Block 5 Green
Roof

Podium Blue
Roof / Bio
Retention

Attenuation
Tank B SW Network Drainage

Ditch

Block 4 Blue
roof

Bio
Retention

Attenuation
Tank C SW Network Drainage

Ditch

Block 3
Green roof

Podium
Blue Roof

Attenuation
Tank D SW Network Drainage

Ditch

Block 2
Green roof

Podium
Blue Roof

Attenuation
Tank K SW Network Drainage

Ditch

Block 8 & 9
Houses

Perm.Paving
& Tree Pits

Attenuation
Tank A SW Network Drainage

Ditch

Road Runoff Tree Pits Attenuation
Tank A SW Network Drainage

Ditch

Extensive Green Roof Attenuation Tank SW Sewer / Drainage ditch

Intensive Green Roof Attenuation Tank SW Sewer / Drainage ditch

Roadway Tree Pit / Bio
Retention Area Silt Trap Attenuation

Tank
SW Sewer /

Drainage ditch

Roadway Detention basin or
Filter drain Attenuation Tank SW Sewer / Drainage

ditch

Hardstanding Permeable Paving Attenuation Tank SW Sewer / Drainage
ditch
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Figure 2.9 - C753 SuDS Manual Table 26.7

Figure 2.10 – BM SuDS Layout drg C-1030
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SuDS Pollutant Analysis

To ensure that the SuDS measures proposed are sufficient in removing pollutants from the
generated run-off, a SuDS pollutant analysis has been carried out. This is performed in conjunction
with the guidelines and steps set out in Section 26.7 of CIRIA SuDS Manual (2015).

The main form of pollutant is from surface water run-off from roofs, roads and driveways. Table
26.2 of CIRIA SuDS Manual 2015 highlights the pollution hazards for different land uses (extract
below Figure 2.4). The pollution hazards on site are generally ‘very low” from roofs. Roads are
classed as ‘Low’.

Figure 2.11 – C753 SuDS Manual Table 26.2 Extract

Given that a very low to low pollution index applies, then the ‘Simple Index Approach,’ is applied
and can be summarised below.

Total SuDS Mitigation Index җ Pollution Hazard Index
By inspection the extensive use of SuDS measures throughout the site ensures that criterion is met,
considering typical road area. Using Table 26.2 and Table 26.3, from the SuDS manual we can
compare the mitigation index for permeable paving (taking road drainage) with the hazard index
for Roads:

Table 2.4 - Pollution Hazard Assessment for road drained through permeable paving

Total SuDS Mitigation Index
(Table 26.3)

 Pollution Hazard Index
(Table 26.2) Status

Total Suspended Solids 0.7 > 0.5 O.K.
Metals 0.6 > 0.4 O.K.

Hydrocarbons 0.7 > 0.4 O.K.

From Table 2-2 above it is clear that the SuDS strategy for the site is effective in removing pollutants
from the surface water and therefore protecting downstream watercourses.
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Surface Water Attenuation Storage

The GDSDS requires that flood waters be managed within the site for a 1 in 100-year flood. The
surface water from each sub-catchment will flow into an attenuation tank or detention basin, which
has been designed for that drained area.

The surface water system within each catchment has been hydraulically modelled in CAUSEWAY
FLOW software. Please see Appendix 6 for full breakdown of calculations.

Table 2.5: Summary of Attenuation Structures

Attenuation Structure Catchment Size (m3) Discharge
(l/s)

Tank H (Block 10) A 364 2.0
Tank J A 690 4.0
Tank L (Block 10) A 154 2.0
Tank A B1 423 4.0
Tank E (Block 7) B1 289 2.0
Tank D (Block 7 + 3) B1 254 2.0
Tank B B1 280 2.0
Tank C B1 132 2.0
Tank K (Block 2) B2 364 1.0
Tank G B2 274 4.0

Maintenance of Attenuation Systems

The SuDS detail drawings submitted with this report set out the maintenance requirements for the
various SuDS measures proposed.

Interception Storage

The GDSDS requires that Interception storage, where provided, should ensure that at a minimum
the first 5mm and preferably the first 10mm of rainfall is intercepted on site and does not directly
pass to the receiving watercourse.

Interception storage can be attained using SuDS features which allow the rainwater to infiltrate
into the ground, evaporate into the atmosphere or transpire through vegetation. Soft landscaping
and planted areas are conservatively taken as providing natural interception storage of 15mm.
Interception storage volumes for each Sub-catchment areas shown below:
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Interception Storage - Catchment A

Interception storage required m³ = Total catchment area (m²) x minimum rainfall (mm)
Interception storage required for Catchment A = 29 747m² x 10mm = 297.47m³

Table 2.6: Interception Storage Catchment A

Type of areas Areas (m²) Storage (l/m²) Capacity (m³)
Landscaping (Grass / Soft) 15 682 15 235.23

Green Roof: Intensive / Extensive 5 312 12 63.744
Permeable Paving 850 30 25.50

Impermeable Paving 5 929 0 0.00
Tree Pits 117 75 8.775

Bio Retention Areas 407 75 30.525
Filter Trenches 63 75 4.725

Standard Roof (impermeable) 1 372 0 6.75
Total 29 747 - 375.249

The proposed Interception storage meets the preferred 10mm storage criteria

Interception Storage - Catchment B1

Interception storage required m³ = Total catchment area (m²) x minimum rainfall (mm).
Interception storage required for Catchment B1 = 47 961m² x 10mm = 479.61m³
Table 2.7 – Interception Storage Catchment B1

Type of areas Areas (m²) Storage (l/m²) Capacity (m³)
Landscaping (Grass / Soft) 17 812 15 267.18

Green Roof: Intensive / Extensive 12 905 12 154.86
Permeable Paving 1 360 30 40.80

Impermeable Paving 7 804 0 0.00
Tree Pits 305 75 22.875

Bio Retention Areas 1 182 75 88.65
Filter Trenches 24 75 1.80

Standard Roof (impermeable) 6 569 0 0.00
Total 47 961 - 576.165

The proposed Interception storage meets the preferred 10mm storage criteria.
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Interception Storage - Catchment B2

Interception storage required m³ = Total catchment area (m²) x minimum rainfall (mm)
Interception storage required for Catchment B2 = 17 788² x 10mm = 177.88m³
Table 2.8 – Interception Storage Catchment B2

Type of areas Areas (m²) Storage (l/m²) Capacity (m³)
Landscaping (Grass / Soft) 8 906 15 133.59

Green Roof: Intensive / Extensive 3 322 12 39.864
Permeable Paving 962 30 28.86

Impermeable Paving 2 986 0 0
Tree Pits 222 75 16.65

Bio Retention Areas 66 75 4.95
Filter Trenches 35 75 2.625

Standard Roof (impermeable) 1 289 0 0
Total 17 788 - 226.539

The proposed Interception storage meets the preferred 10mm storage criteria.

Green Roof Provision

Green or blue roofs are provided on all apartment block roofs. The green roof provision is 21 539m2

and exceeds the 60% of the total roof areas required by DLR.

GSDS Criterion Compliance

Criterion 1 GDSDS – River Water Quality Protection

Run-off from natural greenfield areas contributes very little pollution and sediment to rivers and
for most rainfall events direct run-off from greenfield sites to rivers does not take place as rainfall
percolates into the ground. By contrast, urban run-off, when drained by pipe systems, results in
run-off from virtually every rainfall event with high levels of pollution, particularly in the first phase
of run-off, with little rainfall percolating to the ground. To prevent this happening, Criterion 1
requires that interception storage and/or treatment storage is provided, thereby replicating the
run-off characteristics of the pre-development greenfield site.

Criterion 3 GDSDS – Site Flooding

The GDSDS requires that no flooding should occur on site for storms up to and including the 1 in
30-year event. The pipe network and the attenuation storage volumes should, therefore, be
checked for such storms to ensure that no site flooding occurs although partial surcharging of the
system is allowed if it does not threaten to flood.
For the 1 in 100-year event, the pipe network can fully surcharge and cause site flooding, but the
top water level due to any such flooding must be at least 500mm below any vulnerable internal
floor levels, and the flood waters should be contained within the site. In addition, the top water
level in any attenuation device during the 100-year storm must be at least 500mm below any
vulnerable internal floor levels.

Surface water drains have been oversized to ensure the following:
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The system does not surcharge for the 1-year event
The system surcharges but does not flood for the 30-year event.
The system surcharges but does not flood for the 100-year event.

Detailed modelling of the surface water sewer network has been carried out using Causeway Flow
software to confirm the above criteria is adequately met. The outputs are appended to this report.

Basements or under croft car parks are covered by podium slabs and do not receive direct rainfall.
There will be limited outflow from these areas (rainfall coming off cars & rainwater coming in
through car park vents). They are drained by a separate system that outfalls to a petrol interceptor
buried below the ground floor slab. From there, the car park drainage is pumped to the nearest
foul water manhole, in accordance with DLR requirements, and is not at risk of any backflow from
the surface water system during storm conditions. GDSDS Criterion 3 is therefore complied with.

Criterion 2 & Criterion 4 GDSDS – River Regime and Flood Protection

Regardless of the rainfall event, unchecked run-off from the developed site through traditional pipe
networks will discharge into receiving waters at rates that are an order of magnitude greater than
that prior to development. This can cause flash flow in the outfall river / stream that can cause
scour, erosion & downstream flooding. Attenuation storage is provided to prevent this occurring
by limiting the rate of run-off to that which took place from the pre-development greenfield site.
In practice, the rate of run-off needs to be appropriately low for most rainfall events, and
attenuation storage volumes should be provided for the 1 and 100-year storm event + 20% for
climate change. The rate of outflow from such storage should be controlled so that it does not
exceed the greenfield run-off rate of QBAR, which can be factored upwards by factors appropriate
to the various return periods (given in the Flood Studies Report) if long term storage is provided.
Notwithstanding that significant long-term storage will be provided in the form of interception
storage, this does not equate to full long-term storage volume provision and so growth factors will
not be applied to QBAR when calculating the attenuation storage volume required.

Qbar for the site has been calculated in accordance with the IH124 method as 31.86 l/s, based on
the drained areas of the site. As the surface runoff flow rate discharged from the site does not
exceed Qbar, there is no requirement for long-term storage to limit the impact on the receiving
watercourse. The calculated QBar for Catchment A = 6.9 l/s, for Catchment B1 = 19.95 l/s and for
Catchment B2 = 4.9l/s. Please refer to section 2.3.2 of this report for the Qbar calculation.

Criterion 4 is intended to prevent flooding of the receiving system / watercourse by either.

¶ limiting the volume of run-off to the pre-development greenfield volume using ‘long-term
storage’ (Option 1) or by

¶ limiting the rate of run-off for the 1 in 100-year storm to QBAR without applying growth
factors using ‘extended attenuation storage’ (Option 2).

Significant long-term storage will be provided in the form of interception storage. This does not,
however, equate to full long term storage volumes and it is not feasible to provide additional
storage areas elsewhere on site to achieve the required volume.

Option (2) has therefore been used to comply with Criterion 4 and an attenuation volume will be
provided in the proposed attenuation tank to limit the rate of discharge in the 1 in 100-year storm
+20% event to QBAR without growth factors applied.
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Refer to Appendix 6 for surface water network design calculations.

SuDS CIRIA Pillars of Design

Water Quantity

The “Water Quantity” design objective is to ensure that the surface water runoff from a developed
site does not have a detrimental impact on people, property or the environment, it is important to
control:

¶ How fast the runoff is discharged from the site (ie the peak runoff rate) and
¶ How much runoff is discharged from the site (ie the runoff volume)

Water Quality

The “Water Quality” design objective seeks to ensure the surface water runoff from the site does
not compromise the groundwater or surrounding water courses relating to the site.

A pollutant analysis was performed in 2.3.8 of this report. Pollution hazard levels on site are ‘low’
or ‘very low’ and the SuDS treatment trains on site will reduce pollution levels in discharging
surface water to acceptable levels.

Amenity

The “Amenity” design objective aims to deliver attractive, pleasant, useful and above all liveable
urban environments. SuDS measures should be designed to replicate the existing natural
environment and blend in with the urban development.

BMCE have worked closely with the landscaping architect throughout the SuDS strategy design
process to ensure that the measures which have been suggested and incorporated have a high
sense of public use. Throughout the site, there are podium green roofs, bio-retention areas, tree
pits and a detention basin.

Biodiversity

The encouragement of biodiverse environments within urban environments is incredibly
important. The SuDS measures must not only replicate the pre-development surface water runoff
systems and treatment for rainfall, but they must only replicate the existing habitats pre-
development.

By incorporating large landscaped areas in all areas, green roofs throughout the site and the bio-
retention areas, biodiversity on site is promoted. In addition, a large number of mature trees have
been retained on site.

SuDS Conclusion

This section of the report has comprehensively discussed the various SuDS measures which can be
applied to the site and then selected the applicable devices, based on the site layout. A wide range
of measures have been employed. A pollutant analysis and a series of SuDS management trains
have then been developed based upon these SuDS measures.
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Finally, the chosen SuDS measures have been analysed for various rainfall scenarios to ensure that
all the SuDS design criteria are met an extensive range of SuDS measures are proposed with
extensive coverage of the developed area of the site. These measures will be effective in treating
rainfall on the site to meet GDSDS and CIRIA.

ASSESSMENT FOR FLOOD RISK DUE TO POTENTIAL BLOCKAGE OF THE SURFACE WATER DRAINAGE
SYSTEM ON SITE.

A secondary check has been carried out to assess for flood risk arising from potential blockages in
the proposed surface water network. This analysis was carried out using Causeway Flow by
modelling the Hydrobrake at half of the Qbar for 50% blockage of the system. The results are
appended in Appendix 6 of the report and indicate the flood volumes. Refer to the Site Specific
flood risk assessment report for further information.
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FOUL DRAINAGE SYSTEM

EXISTING FOUL DRAINAGE SYSTEM

The foul drainage from the existing buildings on site drains to a combined drainage system on site
which discharges to the Ø300mm combined sewer on the Dundrum Road. The combined sewer
drains in a northerly direction towards the River Dodder.

PROPOSED FOUL DRAINAGE SYSTEM

Refer to Appendix 2 for existing drainage records & drawing C1021 for additional information.

PROPOSED FOUL DRAINAGE SYSTEM

The proposed foul drainage system will be designed to take discharges from the new residential
units. There is a small amount of commercial/retail space on site. Drainage from any
kitchen/canteen facilities will discharge through a grease separator designed in accordance with IS
EN 1825 Part 1 and Part 2 and to Irish Water requirements. The foul system will connect to the Irish
Water network at the existing 300mm combined sewer in the Dundrum Road surface.

It is calculated that the proposed development will have a total hydraulic loading of 451m3 per day
of foul effluent generated during the operational phase of the development. This equates to an
average flow of 5.17 litres/second (over a 24-hour period) and a peak flow of 16.06 litres/second.
A breakdown of the foul loading calculations is included in Appendix 4.

A Pre-connection Enquiry application was submitted to Irish Water to confirm capacity in the
receiving network and a Confirmation of Feasibility letter was obtained on the 23rd of September
2021. The letter included site specific comments. A controlled and limited foul drainage outflow
from the site has been requested to limit the impact on the Irish Water receiving system. This has
been addressed by the provision of a controlled flow wastewater pumping station on site. Refer to
BM drawing nr C1220 and C1221 for details. See Appendix 5 for a copy of the Irish Water
Confirmation of Feasibility Letter. An Irish Water Statement of Design Acceptance has been
received on the 3rd of March and can be found in Appendix 5.

Residential Flow  –  977 no. units

Dry Weather Flow (Daily) = tƻǇǳƭŀǘƛƻƴ ό/ƻƴǎǳƳǇǘƛƻƴκ/ŀǇƛǘŀύ Ҍ όLƴŦƛƭǘǊŀǘƛƻƴύ
Number of Residential Units  = 977
Population Estimate = 977  x  2.7 =  2 638 persons
Consumption/Capita = 150 litres / person / day
Infiltration = 10% (as per App C Section 1.2.4 of CoP for WW Infrastructure)

Average Flow (DWF) = (977 x 2.7 x 150 x 1.1) = 435 253 litres / day
= 5.04 litres/second

Peak Flow = ό!ǾŜǊŀƎŜ Cƭƻǿύ Ҏ ότȢυύ  = 5.04 x 3
= 15.11 litres/second

Commercial Flow – 3889 m2

Combined Peak flow = 0.952 l/s
Total Average Flow = 0.135 l/s
Please refer to Appendix 4 for the breakdown of calculations.
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Foul Network Design

The proposed pipe network has been designed in accordance with the relevant requirements of
the Irish Water Code of Practice for Wastewater Infrastructure.

The proposed foul drainage network comprises of a series of 150mm, 225mm and 300mm diameter
pipes, designed for a minimum velocity of 0.75m/s (self-cleansing) and maximum velocity of
3.0m/s. A pipe friction coefficient of 1.5mm has been assumed.
Each residential block is serviced by 225mm diameter (SN8 uPVC) branch connections in
accordance with the Irish Water Code of Practice for Wastewater Infrastructure. It is noted the
proposed foul outfall pipe is 300mm diameter pipe at 1:100 minimum fall which has a capacity of
approximately 100 l/s and is deemed adequate for the peak foul flows anticipated.

Refer to BMCE drawings C1021 for layout of the proposed foul drainage.
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WATER SUPPLY

EXISTING WATERMAIN INFRASTRUCTURE

There is an existing 9-inch public watermain in Dundrum Road. The existing buildings on site are
serviced from this main. This watermain is to be upgraded to a ø250mm HDPE pipe, to Irish Water
requirements, to cater for the development. This has been set out in the specific comments in the
Irish Water confirmation of feasibility letter of the 23rd of September 2021.

Refer to Appendix 2 for details of the IW / DCC drainage and watermain records for the area.

All of the existing watermains on site will be decommissioned and grubbed up as part of the new
proposed development.

PROPOSED WATERMAINS

The proposed development will be connected to the new Ø250mm public watermain in the
Dundrum Road.

The proposed watermain system through the site will vary between 250mm diameter, 200
diameter, 150mm diameter and 100mm diameter – as shown on Barrett Mahony drawing C1040.

The peak flow demand during the operational phase of the development will be 26.6 litres/second,
equivalent to an average daily demand of 410m3. The installation of low flow fittings for the
development will reduce the demand on the existing water supply network.

A Pre-connection Enquiry application was submitted to Irish Water to confirm capacity in the
network and a Confirmation of Feasibility Letter was obtained. See Appendix 5 for a copy of the
Irish Water Confirmation of the Feasibility letter. An Irish Water Statement of Design Acceptance
has been received on the 3rd of March and can be found in Appendix 5.

Residential Demand – 977 no. units

Average Daily Demand = tƻǇǳƭŀǘƛƻƴ ό/ƻƴǎǳƳǇǘƛƻƴκ/ŀǇƛǘŀύ 
Number of Residential Units = 977
Population Estimate = 977  x  2.7 =  2638 persons
Consumption/Capita = 150 litres / person / day
Average Daily Demand = 2 638 x 150

= 395 700 litres/day
Average Day/Peak Week Demand = (Average Daily Demand) x 1.25

= 494 625 litres/day
= 5.72 litres/second

Peak Demand = (Average Day/Peak Week Demand) x 5
= 28.62 litres/second

Commercial Flow – 4350 m2

Combined Peak flow = 0.980 l/s
Total Average Flow = 0.196 l/s

Please refer to Appendix 4 for the breakdown of calculations.
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Watermain Design

All proposed water ring mains will be PE-80 SDR17 and (100, 150, 200, 250 internal diameter)
SDR17, in accordance with Irish Water Standards. Individual houses will have their own connections
(25mm O.D. PE pipe MDPE 80 SDR11) to distribution water mains via service connections and meter
/ boundary boxes. Individual connections are to be installed in accordance with Irish Water
Standard Details. All apartment blocks will have their own metered connection with a bulkmeter in
accordance with Irish Water requirements.

The proposed water main layout is arranged such that all buildings are a maximum of 46m from a
hydrant in accordance with the Department of the Environment’s Building Regulations “Technical
Guidance Document Part B Fire Safety”. Hydrants are to be installed in accordance with Irish
Water’s Code of Practice and Standard Details. Final positions of hydrants will be agreed as part of
the Fire Safety Certificate requirements.

Sluice valves are provided at all junctions and appropriate locations to facilitate isolation of the
system. Air valve at high points and scour valves at low points are also provided. Individual houses
will accommodate minimum 24-hour water storage (in accordance with the requirements of Irish
Water’s Code of Practice) and include provision of water conservation measures such as dual flush
water cisterns and low flow taps. Apartments will also incorporate 24-hour storage, either in a
communal basement storage tank or individual in each apartment.
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DRAINAGE & WATERMAIN DESIGN TO CATER FOR THE PROPOSED PHASING OF
THE DEVELOPMENT

INTRODUCTION

The number of phases and the make-up of each will be subject to market conditions and
commercial considerations at the time. It is currently envisaged that there will be five phased
clusters as outlined in Table 5.1 & Figure 5.1 below and that the construction of the phases will
partially overlap and run concurrently. Subject to Planning Permission & commercial considerations
the construction is expected to run from late-2022 to the near the end of 2028, six and a half years
approximately.  Completion of the first residential units is anticipated in 2024. The start date may
run out in 2023 depending on commercial considerations and potential legal challenges.

Table 5.1: Estimated Construction Sequence & Programme

Phase Description
*Approx % of

the total
Development

Estimated
Construction

Period (Months
1 Block 10 16% 18

2 Blocks 02 13% 17

3 Blocks 03, 04, & 05 and the walled garden. 38% 20

4 Blocks 06 & 07 and the community park. 28% 23

5 Blocks 08 & 09 5% 10
Total 977 residential units + Other uses.
*Measured by unit numbers.    **The construction of the clusters overlap.

100% 76**
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Fig 5.1 Plan View of the Development Showing the Block Layout and Outline Phasing.

Phase 01:
¶ Block 10: 158 no. apartments including basement car parking and a creche.
¶ Entrance road from Dundrum Road and pedestrian and cycle paths.
¶ Second access road off the Dundrum Road.

Phase 02:
¶ Block 02: 134 no. houses and apartments, including surface car parking, and a medical unit.
¶ Entrance road and pedestrian and cycle paths.
¶ Parkland areas and landscaping.

Phase 03:
¶ Block 03: 161 no. apartments, including surface car parking, retail and amenity units.
¶ Block 04: 104 no. apartments, including basement car parking.
¶ Block 05: 118 no. apartments, including surface car parking.
¶ Installation of the eco corridor and landscaping
¶ Refurbishment of the walled garden.

Phase 04
¶ Block 06: 43 no. apartments and a community, art and cultural centre.
¶ Block 07: 211 no. apartments, including surface car parking, retail and amenity units.
¶ Installation of the community park.

Phase 05
¶ Block 08: 25 no. duplex units, including surface car parking.
¶ Block 09: 23 no. houses, including surface car parking.

A more detailed programme will be developed by the Main Contractor, once appointed, in
agreement with the professional design team to reach early agreement on an acceptable
construction sequence.

PHASE 01

PHASE 05

PHASE 03

PHASE 04

PHASE 02
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SURFACE WATER DRAINAGE DESIGN & SUDS FOR THE PHASING

The surface water system has been designed to cater for the proposed phasing as follows:
¶ Each phase will incorporate SuDS measures and surface water attenuation devices to

ensure that each phase is compliant with the GDSDS and that QBar flow rates are not
exceeded for the areas drained.

¶ The three surface water connections from the site will be made as follows:
o Phase 1: Surface water connection to the sw sewer feeding into the River Slang.
o Phase 2: Surface water connection to the open channel flow ditch in the north east

corner of the site.
o Phase 3: Surface water connection to the open channel flow ditch in the east of the

site.
o Phases 4 & 5 will tie into the surface water infrastructure laid in the previous

phases.
¶ The Catchment strategy set out in Section 2.3.1 of this report will be adhered to and there

will not be any temporary additional flows into another sub-catchment.

FOUL WATER DRAINAGE DESIGN FOR THE PHASING

The foul water drainage system has been designed to cater for the proposed phasing as follows:
¶ The controlled outflow wastewater pumping station requested by Irish Water will be

installed & commissioned in Phase 1 as will the connection from it to the combined sewer
on the Dundrum Road. Phase 1 and subsequent phases will drain into this by gravity.

¶ Phase 3 incorporates the main ring road which passes through Phase 4. The foul drain
serving Phase 3 and discharging to the pumping station will be laid under this road. All
phases of the development will therefore be served by their permanent foul drainage lines
and temporary connections will not be required.

¶ Phases 4 & 5 will tie into the foul water infrastructure laid in the previous phases.

WATER SUPPLY

The water main layout on site has been designed to cater for the proposed phasing on site as
follows:

¶ Phase 1: The connection to the public watermain on the Dundrum Road will be made.
Subject to Irish Water requirements the upgrades to the watermain on the Dundrum
Road, requested by them, will be made at this stage.

¶ Phase 2: The looped main in Phase 2 will tie into the Phase 1 main.
¶ Phase 3: The principal site water main layout will be completed in this phase.
¶ Phases 4 & 5 will tie into the water main infrastructure laid in the previous phases.
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TRANSPORT INFRASTRUCTURE

TRAFFIC IMPACT AND MOBILITY MANAGEMENT

Please refer to the separate reports on these items prepared by ILTP Traffic & Transport
Consultants.

EXISTING ROAD ACCESS

The existing site is served by an access off the Dundrum Road at the north west corner. Refer to
Photo 5.1 below.

Photo 5.1 Existing access off the Dundrum Road R117 – Looking South

PROPOSED ROAD ACCESSES TO THE NEW DEVELOPMENT

The site will be served by two accesses off the Dundrum Road. One access at the existing entrance,
adjusted to ensure adequate sightlines. A second access 150m south along the Dundrum Road,
close to the Annaville housing estate. These junctions are shown on the Barrett Mahony drawings
accompanying the application. Refer to drawing numbers C1000, C1001, C1002 & C1003. The
sightlines at both junctions will be in excess of 45metres on a 2.4m set back dimension, in
accordance with DMURS.

INTERNAL ROAD NETWORK

Various types of roads are incorporated into the development as set out on Barrett Mahony road
plans & typical road cross-section drawings. Typically, the road section is a 5.5m wide kerbed road
to accommodate two-way traffic. In some locations 2.0m wide footpaths are provided on either
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side or one side. In other locations to protect trees, the footpath is set back from the road. Traffic
calming is achieved by non-linear horizontal alignments & raised table pedestrian crossings.

A 7.2m wide shared surface is used on the east side of the development, in the less trafficked area,
locations to achieve traffic calming in accordance with DMURS requirements. A 30kph speed limit
will apply inside the development.

Vehicle tracking drawings for a fire tender and refuse truck across the site road layout has been
prepared by Barrett Mahony as part of the planning package.

PEDESTRIAN ACCESS

Pedestrian access to the site will be via the two road accesses referred to above. In addition, there
will be pedestrian access to the existing public footpath at the northwest corner of the site,
adjacent to traffic light controlled pedestrian crossing here.

Pedestrian permeability through the site will be enhanced by new pedestrian accesses to Annaville
Park in the southwest of the site and to Rosemount Green in the south of the site. Refer to the ILTP
reports and Architect’s drawings for further information.

Fig 5.1 Typical Road Sections in the development taken from BM drg. No C1012

CYCLISTS

Cycle parking will be provided throughout the site as set out on the Architect’s/Landscape
Architect’s plan & in the ILTP traffic reports. Cycle path locations in the site are shown on the Barrett
Mahony Roads Layout drawings C1000 and C1001 and on the Architect’s/Landscape Architect’s site
layout plans. The cycle paths, 1.80m wide typical each way, are kept separate from roads where
possible to enhance the safety of cyclists. Cyclists will share the same accesses to the site as
pedestrians, as set out in the preceding section above.
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DMURS COMPLIANCE

A DMURS Compatibility Statement has been completed by ILTP Traffic & Transport Consultants and
is submitted under separate cover with this planning application.

STAGE 1 ROAD SAFETY AUDIT

A Stage 1 Road Safety Audit has been carried out by ILTP Traffic & Transport Consultants and is
submitted under separate cover with this planning application and examines the road safety
implication of the proposed development.

It is noted that all recommendations of the Stage 1 Road Safety Audit have been accepted by the
Design Team   and incorporated into the design proposals.

STAGE 1 QUALITY AUDIT

A Stage 1 Quality Audit has been carried out by ILTP Traffic & Transport Consultants and is
submitted under separate cover with this planning application, and is a third party audit of access,
walking and cycling infrastructure proposals.

It is noted that all recommendations of the Quality Audit have been accepted by the Design Team
and incorporated into the design proposals.

The Quality Audit process has been integral to the project, ensuring a considerate and coordinated
multidisciplinary approach to the overall development design proposals, and resulting in an
attractive, safe and DMURS compliant urban residential environment.
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1. Introduction 

On the instructions of Barrett Mahony, Site Investigations Ltd (SIL) was appointed to complete 

a ground investigation at the former Central Mental Hospital site in Dundrum, Dublin 14. The 

investigation was for a residential development on the site and was completed on behalf of the 

Client, Land Development Agency. Due to supervision issues, the fieldworks were initially 

started in March 2021 and then postponed until August and completed in September 2021.  

 

This report presents the factual geotechnical data obtained from the field and laboratory testing 

with interpretation of the ground conditions discussed. 

 

 

2. Site Location 

The site is located in to the north of Dundrum town centre, which is to the south of Dublin city 

centre. The first map below shows the location of the site to the south of the city centre and the 

second map shows the location of the site to the north of Dundrum town centre. 

 
 

 

3. Fieldwork 

The fieldworks comprised a programme of cable percussive boreholes, trial pits, soakaway 

tests, foundation pits, slit trenches and California Bearing Ratio tests. All fieldwork was carried 

out in accordance with BS 5930:2015, Engineers Ireland GI Specification and Related 

Document 2nd Edition 2016 and Eurocode 7: Geotechnical Design.  
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The fieldworks comprised of the following: 

 

·  16 No. cable percussive boreholes 

·  35 No. trial pits 

·  4 No. soakaway tests 

·  7 No. foundation inspection pits 

·  3 No. slit trenches 

·  6 No. California Bearing Ratio tests 

 

3.1. Cable Percussive Boreholes 

Cable percussion boring was undertaken at 16 No. locations using a Dando 150 rig and 

constructed 200mm diameter boreholes. Hand dug inspection pits were excavated to check for 

underground services at each borehole location. The boreholes terminated at depths ranging 

from 4.50mbgl (BH12) to 8.60mbgl (BH11). It was not possible to collect undisturbed samples 

due to the granular soils encountered so bulk disturbed samples were recovered at regular 

intervals.  

 

To test the strength of the stratum, Standard Penetration Tests (SPT's) were performed at 

1.00m intervals in accordance with BS 1377 (1990). In soils with high gravel and cobble content 

it is appropriate to use a solid cone (60°) (CPT) instead of the split spoon and this was used 

throughout the testing. The test is completed over 450mm and the cone is driven 150mm into 

the stratum to ensure that the test is conducted over an undisturbed zone. The cone is then 

driven the remaining 300mm and the blows recorded to report the N-Value. The report shows 

the N-Value with the 75mm incremental blows listed in brackets (e.g., BH01 at 1.00mbgl where 

N=12-(2,2/2,4,3,3)). Where refusal of 50 blows across the test zone was encountered was 

achieved during testing, the penetration depth is also reported (e.g., BH01 at 7.60mbgl where 

N=50-(25 for 5mm/50 for 5mm)). 

 

At 5 No. locations, standpipes to allow for long term groundwater monitoring were installed. 

These were slotted pipes with a gravel response zone to allow for the groundwater to equalise 

within the standpipe. 

 

The logs are presented in Appendix 1.  

 

3.2. Trial Pits 

35 No. trial pits were excavated using a wheeled excavator with TP21 cancelled due to access 

issues. The pits were logged and photographed by SIL geotechnical engineer and 

representative disturbed bulk samples were recovered as the pits were excavated, which were 

returned to the laboratory for geotechnical testing.  
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The trial pit logs and photographs are presented in Appendix 2. 

 

3.3. Soakaway Tests 

At 4 No. locations, soakaway tests were completed and logged by SIL geotechnical engineer. 

BRE Special Digest 365 stipulates that the pit should be filled three times and that the final 

cycle is used to provide the infiltration rate. The time taken for the water level to fall from 75% 

volume to 25% volume is required to calculate the rate of infiltration. However, if the water level 

does not fall at a steady rate, then the test is deemed to have failed and the area is unsuitable 

for storm water drainage. 

 

The soakaway test results and photographs are presented in Appendix 3. 

 

3.4. Foundation Pits 

At seven locations, foundation pits were excavated to investigate the depths of the foundations 

of the existing structure. FI02 was cancelled due to issues accessing the proposed location. 

The pits included hand excavating around the foundation to measure the depth to the top, 

extension out from the wall and the thickness of the foundation. The pits were then 

photographed, backfilled with arisings and reinstated. 

 

The foundation pit logs are presented in Appendix 4. 

 

3.5. Slit Trenches 

Slit trenching was completed at 3 No. locations by hand digging with machine assistance where 

possible. The trenches were completed to check for any underground services at the selected 

locations. The trenches were logged and photographed before they were backfilled with the 

arisings.  

 

The slit trench logs with photographs are presented in Appendix 5. 

 

3.6. California Bearing Ratio Tests 

At 6 No. locations, undisturbed cylindrical mould samples were recovered to complete 

California Bearing Ratio tests in the laboratory. The results facilitate the designing of the access 

roads and associated areas and are completed to BS1377: 1990: Part 4, Clause 7 

‘Determination of California Bearing Ratio’. The results are presented as part of Appendix 6 

with the geotechnical laboratory test data. 

 

3.7. Surveying 

Following completion of all the fieldworks, a survey of the exploratory hole locations was 

completed using a GeoMax GPS Rover. The data is supplied on each individual log and along 

with a site plan in Appendix 9. 
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4. Laboratory Testing 

Geotechnical laboratory testing was completed on representative soil samples in accordance 

with BS 1377 (1990). Testing included: 

 

·  65 No. Moisture contents 

·  12 No. Atterberg limits 

·  25 No. Particle size gradings with 12 No. hydrometers 

·  3 No. shear boxes 

·  10 No. pH and sulphate content 

 

Environmental testing was completed by Eurofins Chemtest Ltd and this allows for a Waste 

Classification report to be produced. The environmental testing consists of the following: 

 

·  70 No. Suite I analysis 

 

The geotechnical laboratory test results are presented in Appendix 6 with the environmental 

test results and Waste Classification report in Appendix 7 and 8 respectively. 

 

 

5. Ground Conditions 

5.1. MADE GROUND 

MADE GROUND was encountered at most locations across the site generally to 1.10mbgl or 

shallower although it did extend deeper at 6 No. locations with TP02 recording fill material to 

2.20mbgl. The fill material is dominated by consists of granular sand and gravel fill although 

some cohesive clay soils were also recorded. The foreign material recorded in these soils 

include concrete, timber, tarmacadam, pottery, bone, ash, slag, plastic bags and red brick 

fragments. 

 

5.2. Overburden 

The natural ground conditions are consistent with cohesive soils encountered across the site. 

This includes brown and brown grey overlying black slightly sandy gravelly silty CLAY with high 

cobble and low boulder content soils. The black CLAY was recorded at depths ranging from 

1.80mbgl to 3.20mbgl. At the trial pit locations, some layers of granular GRAVEL were also 

recorded towards the north of the site. The boreholes terminated at depths ranging from 

4.50mbgl to 8.60mbgl on boulder obstructions. 

 

The SPT N-values in the natural ground at 1.00mbgl range from 4 to 19 indicating soft to stiff 

soils. The N-values then increase to 11 to 33 at 2.00mbgl and steadily increase with depth as 

the boreholes progress.  
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Laboratory tests of the shallow cohesive soils confirm that CLAY soils dominate the site with 

low to intermediate plasticity indexes of 14% to 16% recorded. The particle size distribution 

curves were poorly sorted straight-line curves with 22% to 53% fines content.  

 

5.3. Groundwater 

Groundwater details in the boreholes and trial pits during the fieldworks are noted on the logs 

in Appendix 1 and 2. Groundwater ingresses were recorded in 13 No. boreholes with initial 

water strikes between 0.80mbgl and 3.20mbgl. At four of the boreholes, BH11, BH13, BH15 

and BH16, the initial strike was sealed off by the borehole casings and then groundwater re-

entered the borehole between 3.50mbgl and 4.50mbgl. 

 

Groundwater was recorded in 12 of the trial pits at depths ranging from 1.30mbgl to 2.10mbgl 

with ingress rates recorded as seepages to slow.  

 

 

6. Recommendations and Conclusions 

Please note the following caveats: 

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 the exploratory hole locations or below the final level of excavation, this is for guidance 

only and no liability can be accepted for its accuracy. No responsibility can be accepted for 

adjacent unexpected conditions that have not been revealed by the exploratory holes. It is 

further recommended that all bearing surfaces when excavated should be inspected by a 

suitably qualified Engineer to verify the information given in this report.  

 

Excavated surfaces in clay strata should be kept dry to avoid softening prior to foundation 

placement. Foundations should always be taken to a minimum depth of 0.50mBGL to avoid the 

effects of frost action and possible seasonal shrinkage/swelling. 

 

If it is intended that on-site materials are to be used as fill, then the necessary laboratory testing 

should be specified by the Client to confirm the suitability. Also, relevant lab testing should be 

specified where stability of side slopes to excavations is a concern, or where contamination 

may be an issue. 

 

6.1. Shallow Foundations 

Due to the unknown depth of foundation and no longer-term groundwater information, this 

analysis assumes the groundwater will not influence the construction or performance of these 

foundations. 
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As stated previously, man-made soils were recorded across the site to a maximum depth of 

2.20mbgl. SIL do not recommend that narrow shallow foundations are placed on fill material 

due to the unknown compaction methods used during laying of man-made material. This 

unknown could result in softer spots and differential settlement once construction is completed. 

If shallow foundations are to be used and man-made soils are encountered below foundation 

level, then the soil should be removed and replaced with engineered fill which is compacted to 

the required standard. 

 

Beneath the fill material the boreholes recorded cohesive CLAY soils. Using a correlation 

proposed by Stroud and Butler, the SPT N-values and plasticity indices can be used to calculate 

the undrained shear strength. With the low to intermediate plasticity indexes recorded in the 

laboratory for the soils encountered on site, this correlation is Cu=6N. This value can then be 

used to calculate the ultimate bearing capacity (UBC), and finally, a factor of safety is applied 

to get the allowable bearing capacity, with a factor of 3 chosen for this project.  

 

BH: 1.20m 2.00m 3.00m 

SPT Cu UBC ABC SPT Cu UBC ABC SPT Cu UBC ABC 

01 - - - - 33 198 1045 350 32 192 1033 345 

02 7 42 235 80 13 78 434 145 21 126 695 230 

03 - - - - 18 108 587 195 29 174 942 315 

04 - - - - 20 120 648 215 30 180 972 325 

05 15 90 480 160 14 84 465 155 20 120 666 220 

06 7 42 235 80 17 102 556 185 21 126 695 230 

07 - - - - 22 132 710 235 24 144 788 265 

08 11 66 358 120 14 84 465 155 31 156 1000 335 

09 19 114 603 200 19 114 617 205 31 156 1000 335 

10 14 84 450 150 31 156 985 330 31 156 1000 335 

11 10 60 328 110 19 114 617 205 35 210 1125 375 

12 4 24 144 50 17 102 556 185 22 132 727 245 

13 11 66 358 120 11 66 372 125 26 156 850 285 

14 11 66 358 120 25 150 800 265 30 180 972 325 

15 9 54 297 100 15 90 495 165 32 192 1033 345 

16 14 84 450 150 33 198 1045 350 39 234 1247 415 

 

All values are in kN/m2. 

 
 The following assumptions were made as part of these analyses.  If any of these assumptions 

are not in accordance with detailed design or observations made during construction these 

recommendations should be re-evaluated. 
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·  Foundations are to be constructed on a level formation of uniform material 

type (described above). 

·  The bulk unit weight of the material in this stratum has a minimum density of 

19kN/m3. 

·  All bearing capacity calculations allow for a settlement of 25mm. 

 

The trial pit walls remained stable during excavation. However, it would still be recommended 

that all excavations should be checked immediately and regular inspection of temporary 

excavations should be completed during construction to ensure that all slopes are stable. 

Temporary support should be used on any excavation that will be left open for an extended 

period. 

 

6.2. Groundwater 

The caveats below relating to interpretation of groundwater levels should be noted: 

There is always considerable uncertainty as to the likely rates of water ingress into excavations 

in clayey soil sites due to the possibility of localised unforeseen sand and gravel lenses acting 

as permeable conduits for unknown volumes of water. 

 

Furthermore, water levels noted on the borehole and trial pit logs do not generally give an 

accurate indication of the actual groundwater conditions as the borehole or trial pit is rarely left 

open for sufficient time for the water level to reach equilibrium.  

 

Also, during boring procedures, a permeable stratum may have been sealed off by the borehole 

casing, or water may have been added to aid drilling. Therefore, an extended period of 

groundwater monitoring using any constructed standpipes is required to provide more accurate 

information regarding groundwater conditions. Finally, groundwater levels vary with time of 

year, rainfall, nearby construction and tides. 

 

Pumping tests would be required to determine likely seepage rates and persistence into 

excavations taken below the groundwater level. Deep trial pits also aid estimation of seepage 

rates. 

 

As discussed previously, groundwater was recorded in 13 No. boreholes and 12 No. trial pits 

during the fieldworks. There is always considerable uncertainty as to the likely rates of water 

ingress into excavations in cohesive soil sites due to the possibility of localised unforeseen sand 

and gravel lenses acting as permeable conduits for unknown volumes of water. Based on this 

information at the exploratory hole locations to date, it is considered likely that any shallow 

ingress (less than 2.00mbgl) into excavations of the CLAY will be slow to medium. If granular 

soils are encountered in shallow excavations, then the possibility of water ingressing into an 

excavation increases. 
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If groundwater is encountered during excavations then mechanical pumps will be required to 

remove the groundwater from sumps. Sumps should be carefully located and constructed to 

ensure that groundwater is efficiently removed from excavations and trenches. 

 

6.3. Soakaway Test 

SA02 and SA03 passed the BRE specification with the water draining from the trial pit. SA02 

was completed in fill material, which may not have been compacted as much as the natural 

soils and SA03 was completed in granular SAND and GRAVEL soils. The f-values were 

calculated as 7.36 x 10-5m/s and 2.20 x 10-4m/s. It would be recommended that any soakaway 

is placed in the natural granular soils. 

 

The soakaway tests, SA01 and SA04, failed the specification as the water level did not fall 

sufficiently enough to complete the test. The BRE Digest stipulates that the pit should half empty 

within 24hrs, and extrapolation indicates this condition would not be satisfied. The tests were 

terminated at the end of the first (of a possible three) fill/empty cycle since further testing would 

give even slower fall rates due to increased soil saturation.  

 

6.4. Pavement Design 

The CBR test results in Appendix 6 indicate CBR values ranging from 6.4% to 8.9%.  

 

The CBR samples were recovered at 0.40mbgl and inspection of the formation strata should 

be completed prior to construction of the pavement. Once the exact formation levels are 

finalised then additional in-situ testing could be completed to assist with the detailed pavement 

design.  

 

6.5. Contamination 

Environmental testing was carried out on seventy samples from the investigation and the results 

are shown in Appendix 7. For material to be removed from site, Suite I testing was carried out 

to determine if the material is hazardous or non-hazardous and then the leachate results were 

compared with the published waste acceptance limits of BS EN 12457-2 to determine whether 

the material on the site could be accepted as ‘inert material’ by an Irish landfill. 

 

The Waste Classification report in Appendix 8, created using HazWasteOnlineTM software, 

shows that the material tested can be classified as non-hazardous material.  

 

Following this analysis of the solid test results, the leachate disposal suite results showed 36 

No. samples remained within the Inert waste thresholds. 23 No. samples recorded 

determinands that exceed the Inert threshold but remain below the non-hazardous waste landfill 

levels whereas 11 samples exceeded these upper levels. It would be recommended that an 

Environmental Engineer is consulted prior to any earthworks commencing on site. 
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Seventy samples were tested for analysis but it cannot be discounted that any localised 

contamination may have been missed. Any MADE GROUND excavated on site should be 

stockpiled separately to natural soils to avoid any potential cross contamination of the soils. 

Additional testing of these soils may be requested by the individual landfill before acceptance 

and a testing regime designed by an environmental engineer would be recommended to satisfy 

the landfill. 

 

6.6. Aggressive Ground Conditions 

The chemical test results in Appendix 6 indicate a general pH value between 7.32 and 8.11, 

which is close to neutral and below the level of 9, therefore no special precautions are required. 

 

The maximum value obtained for water soluble sulphate was 127mg/l as SO3. The BRE Special 

Digest 1:2005 – ‘Concrete in Aggressive Ground’ guidelines require SO4 values and after 

conversion (SO4 = SO3 x 1.2), the maximum value of 152mg/l shows Class 1 conditions and no 

special precautions are required. 
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�P�r�i�n�t�e�d� �b�y�:�I�r�i�s�h� �W�a�t�e�r

�P�r�i�n�t� �D�a�t�e�:� �2�3�/�0�4�/�2�0�2�0

�1�.� �N�o� �p�a�r�t� �o�f� �t�h�i�s� �d�r�a�w�i�n�g� �m�a�y� �b�e� �r�e�p�r�o�d�u�c�e�d� �o�r� �t�r�a�n�s�m�i�t�t�e�d� �i�n� �a�n�y� �f�o�r�m� �o�r� �s�t�o�r�e�d� �i�n� �a�n�y� �r�e�t�r�i�e�v�a�l� �s�y�s�t�e�m� �o�f� 
�a�n�y� �n�a�t�u�r�e� �w�i�t�h�o�u�t� �t�h�e� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�f� �I�r�i�s�h� �W�a�t�e�r�a�s� �c�o�p�y�r�i�g�h�t�h�o�l�d�e�r� �e�x�c�e�p�t� �a�s� �a�g�r�e�e�d� �f�o�r� �u�s�e� �o�n� �t�h�e� 
�p�r�o�j�e�c�t� �f�o�r� �w�h�i�c�h� �t�h�e� �d�o�c�u�m�e�n�t� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �i�s�s�u�e�d�.

�2�.� �W�h�i�l�s�t� �e�v�e�r�y� �c�a�r�e� �h�a�s� �b�e�e�n� �t�a�k�e�n� �i�n� �i�t�s� �c�o�m�p�i�l�a�t�i�o�n�,� �I�r�i�s�h� �W�a�t�e�r� �g�i�v�e�s� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �t�o� �t�h�e� 
�p�o�s�i�t�i�o�n� �o�f� �i�t�s� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �a�s� �a� �g�e�n�e�r�a�l� �g�u�i�d�e� �o�n�l�y� �o�n� �t�h�e� �s�t�r�i�c�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�a�t� �i�t� �i�s� �b�a�s�e�d� �o�n
�t�h�e� �b�e�s�t� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �e�a�c�h� �L�o�c�a�l� �A�u�t�h�o�r�i�t�y� �i�n� �I�r�e�l�a�n�d� �t�o� �I�r�i�s�h� �W�a�t�e�r�.� �I�r�i�s�h� �W�a�t�e�r� �c�a�n� 
�a�s�s�u�m�e� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�d� �g�i�v�e� �n�o� �g�u�a�r�a�n�t�e�e�s�,� �u�n�d�e�r�t�a�k�i�n�g�s� �o�r� �w�a�r�r�a�n�t�i�e�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �a�c�c�u�r�a�c�y�,� 
�c�o�m�p�l�e�t�e�n�e�s�s� �o�r� �u�p� �t�o� �d�a�t�e� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �a�n�d� �d�o�e�s� �n�o�t� �a�c�c�e�p�t� �a�n�y� �l�i�a�b�i�l�i�t�y� �w�h�a�t�s�o�e�v�e�r
�a�r�i�s�i�n�g� �f�r�o�m� �a�n�y� �e�r�r�o�r�s� �o�r� �o�m�i�s�s�i�o�n�s�.�T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�l�i�e�d� �u�p�o�n� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �e�x�c�a�v�a�t�i�o�n�s
�o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s�b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k�.� �T�h�e� �o�n�u�s� �i�s� �o�n� 
�t�h�e� �p�a�r�t�i�e�s� �c�a�r�r�y�i�n�g� �o�u�t� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �t�o� �e�n�s�u�r�e� �t�h�e� �e�x�a�c�t� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� 
�u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �i�s� �i�d�e�n�t�i�f�i�e�d� �p�r�i�o�r� �t�o� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t�.� 
�S�e�r�v�i�c�e� �c�o�n�n�e�c�t�i�o�n� �p�i�p�e�s� �a�r�e� �n�o�t� �g�e�n�e�r�a�l�l�y� �s�h�o�w�n� �b�u�t� �t�h�e�i�r� �p�r�e�s�e�n�c�e� �s�h�o�u�l�d� �b�e� �a�n�t�i�c�i�p�a�t�e�d�.

�©� �C�o�p�y�r�i�g�h�t� �I�r�i�s�h� �W�a�t�e�r

�R�e�p�r�o�d�u�c�e�d� �f�r�o�m� �t�h�e� �O�r�d�n�a�n�c�e� �S�u�r�v�e�y� �O�f� �I�r�e�l�a�n�d� �b�y� �P�e�r�m�i�s�s�i�o�n� �o�f� �t�h�e� �G�o�v�e�r�n�m�e�n�t�.� 
�L�i�c�e�n�s�e� �N�o�.� �3�-�3�-�3�4

 ��G�a�s� �N�e�t�w�o�r�k�s� �I�r�e�l�a�n�d� �(�G�N�I�)�,� �t�h�e�i�r� �a�f�f�i�l�i�a�t�e�s� �a�n�d� �a�s�s�i�g�n�s�,� �a�c�c�e�p�t� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�y� �i�n�f�o�r�m�a�t�i�o�n� 
�c�o�n�t�a�i�n�e�d� �i�n� �t�h�i�s� �d�o�c�u�m�e�n�t� �c�o�n�c�e�r�n�i�n�g� �l�o�c�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �t�h�e� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� 
�t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �( ��t�h�e� �I�n�f�o�r�m�a�t�i�o�n ��)�.� �A�n�y� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �w�a�r�r�a�n�t�i�e�s� �e�x�p�r�e�s�s� �o�r� �i�m�p�l�i�e�d�,� �a�r�e� 
�e�x�c�l�u�d�e�d� �t�o� �t�h�e� �f�u�l�l�e�s�t� �e�x�t�e�n�t� �p�e�r�m�i�t�t�e�d� �b�y� �l�a�w�.� �N�o� �l�i�a�b�i�l�i�t�y� �s�h�a�l�l� �b�e� �a�c�c�e�p�t�e�d� �f�o�r� �a�n�y� �l�o�s�s� �o�r� �d�a�m�a�g�e
�i�n�c�l�u�d�i�n�g�,� �w�i�t�h�o�u�t� �l�i�m�i�t�a�t�i�o�n�,� �d�i�r�e�c�t�,� �i�n�d�i�r�e�c�t�,� �s�p�e�c�i�a�l�,� �i�n�c�i�d�e�n�t�a�l�,� �p�u�n�i�t�i�v�e� �o�r� �c�o�n�s�e�q�u�e�n�t�i�a�l� �l�o�s�s� �i�n�c�l�u�d�i�n�g� 
�l�o�s�s� �o�f� �p�r�o�f�i�t�s�,� �a�r�i�s�i�n�g� �o�u�t� �o�f� �o�r� �i�n� �c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 
�(�i�n�c�l�u�d�i�n�g� �m�a�p�s� �o�r� �m�a�p�p�i�n�g� �d�a�t�a�)�.� 
�N�O�T�E�:� �D�I�A�L� �B�E�F�O�R�E� �Y�O�U� �D�I�G� �P�h�o�n�e�:� �1�8�5�0� �4�2�7� �7�4�7� �o�r� �e�-�m�a�i�l� �d�i�g�@�g�a�s�n�e�t�w�o�r�k�s�.�i�e� �-� �T�h�e� �a�c�t�u�a�l� �p�o�s�i�t�i�o�n� 
�o�f� �t�h�e� �g�a�s�/�e�l�e�c�t�r�i�c�i�t�y� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �v�e�r�i�f�i�e�d� �o�n� �s�i�t�e� �b�e�f�o�r�e� �a�n�y� �m�e�c�h�a�n�i�c�a�l� 
�e�x�c�a�v�a�t�i�n�g� �t�a�k�e�s� �p�l�a�c�e�.� �I�f� �a�n�y� �m�e�c�h�a�n�i�c�a�l� �e�x�c�a�v�a�t�i�o�n� �i�s� �p�r�o�p�o�s�e�d�,� �h�a�r�d� �c�o�p�y� �m�a�p�s� �m�u�s�t� �b�e� �r�e�q�u�e�s�t�e�d� 
�f�r�o�m� �G�N�I� �r�e� �g�a�s�.� �A�l�l� �w�o�r�k� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �c�o�m�p�l�e�t�e�d� �i�n� 
�a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �c�u�r�r�e�n�t� �e�d�i�t�i�o�n� �o�f� �t�h�e� �H�e�a�l�t�h� �&� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �p�u�b�l�i�c�a�t�i�o�n�,� 
 ��C�o�d�e� �o�f� �P�r�a�c�t�i�c�e� �F�o�r� �A�v�o�i�d�i�n�g� �D�a�n�g�e�r� �F�r�o�m� �U�n�d�e�r�g�r�o�u�n�d� �S�e�r�v�i�c�e�s �� �w�h�i�c�h� �i�s� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� 
�H�e�a�l�t�h� �a�n�d� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �(�1�8�9�0� �2�8� �9�3� �8�9�)� �o�r� �c�a�n� �b�e� �d�o�w�n�l�o�a�d�e�d� �f�r�e�e� �o�f� �c�h�a�r�g�e� �a�t� �w�w�w�.�h�s�a�.�i�e�. �
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�P�r�i�n�t�e�d� �b�y�:�I�r�i�s�h� �W�a�t�e�r

�P�r�i�n�t� �D�a�t�e�:� �0�1�/�0�5�/�2�0�2�0

�1�.� �N�o� �p�a�r�t� �o�f� �t�h�i�s� �d�r�a�w�i�n�g� �m�a�y� �b�e� �r�e�p�r�o�d�u�c�e�d� �o�r� �t�r�a�n�s�m�i�t�t�e�d� �i�n� �a�n�y� �f�o�r�m� �o�r� �s�t�o�r�e�d� �i�n� �a�n�y� �r�e�t�r�i�e�v�a�l� �s�y�s�t�e�m� �o�f� 
�a�n�y� �n�a�t�u�r�e� �w�i�t�h�o�u�t� �t�h�e� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�f� �I�r�i�s�h� �W�a�t�e�r�a�s� �c�o�p�y�r�i�g�h�t�h�o�l�d�e�r� �e�x�c�e�p�t� �a�s� �a�g�r�e�e�d� �f�o�r� �u�s�e� �o�n� �t�h�e� 
�p�r�o�j�e�c�t� �f�o�r� �w�h�i�c�h� �t�h�e� �d�o�c�u�m�e�n�t� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �i�s�s�u�e�d�.

�2�.� �W�h�i�l�s�t� �e�v�e�r�y� �c�a�r�e� �h�a�s� �b�e�e�n� �t�a�k�e�n� �i�n� �i�t�s� �c�o�m�p�i�l�a�t�i�o�n�,� �I�r�i�s�h� �W�a�t�e�r� �g�i�v�e�s� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �t�o� �t�h�e� 
�p�o�s�i�t�i�o�n� �o�f� �i�t�s� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �a�s� �a� �g�e�n�e�r�a�l� �g�u�i�d�e� �o�n�l�y� �o�n� �t�h�e� �s�t�r�i�c�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�a�t� �i�t� �i�s� �b�a�s�e�d� �o�n
�t�h�e� �b�e�s�t� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �e�a�c�h� �L�o�c�a�l� �A�u�t�h�o�r�i�t�y� �i�n� �I�r�e�l�a�n�d� �t�o� �I�r�i�s�h� �W�a�t�e�r�.� �I�r�i�s�h� �W�a�t�e�r� �c�a�n� 
�a�s�s�u�m�e� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�d� �g�i�v�e� �n�o� �g�u�a�r�a�n�t�e�e�s�,� �u�n�d�e�r�t�a�k�i�n�g�s� �o�r� �w�a�r�r�a�n�t�i�e�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �a�c�c�u�r�a�c�y�,� 
�c�o�m�p�l�e�t�e�n�e�s�s� �o�r� �u�p� �t�o� �d�a�t�e� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �a�n�d� �d�o�e�s� �n�o�t� �a�c�c�e�p�t� �a�n�y� �l�i�a�b�i�l�i�t�y� �w�h�a�t�s�o�e�v�e�r
�a�r�i�s�i�n�g� �f�r�o�m� �a�n�y� �e�r�r�o�r�s� �o�r� �o�m�i�s�s�i�o�n�s�.�T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�l�i�e�d� �u�p�o�n� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �e�x�c�a�v�a�t�i�o�n�s
�o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s�b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k�.� �T�h�e� �o�n�u�s� �i�s� �o�n� 
�t�h�e� �p�a�r�t�i�e�s� �c�a�r�r�y�i�n�g� �o�u�t� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �t�o� �e�n�s�u�r�e� �t�h�e� �e�x�a�c�t� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� 
�u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �i�s� �i�d�e�n�t�i�f�i�e�d� �p�r�i�o�r� �t�o� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t�.� 
�S�e�r�v�i�c�e� �c�o�n�n�e�c�t�i�o�n� �p�i�p�e�s� �a�r�e� �n�o�t� �g�e�n�e�r�a�l�l�y� �s�h�o�w�n� �b�u�t� �t�h�e�i�r� �p�r�e�s�e�n�c�e� �s�h�o�u�l�d� �b�e� �a�n�t�i�c�i�p�a�t�e�d�.

�©� �C�o�p�y�r�i�g�h�t� �I�r�i�s�h� �W�a�t�e�r

�R�e�p�r�o�d�u�c�e�d� �f�r�o�m� �t�h�e� �O�r�d�n�a�n�c�e� �S�u�r�v�e�y� �O�f� �I�r�e�l�a�n�d� �b�y� �P�e�r�m�i�s�s�i�o�n� �o�f� �t�h�e� �G�o�v�e�r�n�m�e�n�t�.� 
�L�i�c�e�n�s�e� �N�o�.� �3�-�3�-�3�4

 ��G�a�s� �N�e�t�w�o�r�k�s� �I�r�e�l�a�n�d� �(�G�N�I�)�,� �t�h�e�i�r� �a�f�f�i�l�i�a�t�e�s� �a�n�d� �a�s�s�i�g�n�s�,� �a�c�c�e�p�t� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�y� �i�n�f�o�r�m�a�t�i�o�n� 
�c�o�n�t�a�i�n�e�d� �i�n� �t�h�i�s� �d�o�c�u�m�e�n�t� �c�o�n�c�e�r�n�i�n�g� �l�o�c�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �t�h�e� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� 
�t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �( ��t�h�e� �I�n�f�o�r�m�a�t�i�o�n ��)�.� �A�n�y� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �w�a�r�r�a�n�t�i�e�s� �e�x�p�r�e�s�s� �o�r� �i�m�p�l�i�e�d�,� �a�r�e� 
�e�x�c�l�u�d�e�d� �t�o� �t�h�e� �f�u�l�l�e�s�t� �e�x�t�e�n�t� �p�e�r�m�i�t�t�e�d� �b�y� �l�a�w�.� �N�o� �l�i�a�b�i�l�i�t�y� �s�h�a�l�l� �b�e� �a�c�c�e�p�t�e�d� �f�o�r� �a�n�y� �l�o�s�s� �o�r� �d�a�m�a�g�e
�i�n�c�l�u�d�i�n�g�,� �w�i�t�h�o�u�t� �l�i�m�i�t�a�t�i�o�n�,� �d�i�r�e�c�t�,� �i�n�d�i�r�e�c�t�,� �s�p�e�c�i�a�l�,� �i�n�c�i�d�e�n�t�a�l�,� �p�u�n�i�t�i�v�e� �o�r� �c�o�n�s�e�q�u�e�n�t�i�a�l� �l�o�s�s� �i�n�c�l�u�d�i�n�g� 
�l�o�s�s� �o�f� �p�r�o�f�i�t�s�,� �a�r�i�s�i�n�g� �o�u�t� �o�f� �o�r� �i�n� �c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 
�(�i�n�c�l�u�d�i�n�g� �m�a�p�s� �o�r� �m�a�p�p�i�n�g� �d�a�t�a�)�.� 
�N�O�T�E�:� �D�I�A�L� �B�E�F�O�R�E� �Y�O�U� �D�I�G� �P�h�o�n�e�:� �1�8�5�0� �4�2�7� �7�4�7� �o�r� �e�-�m�a�i�l� �d�i�g�@�g�a�s�n�e�t�w�o�r�k�s�.�i�e� �-� �T�h�e� �a�c�t�u�a�l� �p�o�s�i�t�i�o�n� 
�o�f� �t�h�e� �g�a�s�/�e�l�e�c�t�r�i�c�i�t�y� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �v�e�r�i�f�i�e�d� �o�n� �s�i�t�e� �b�e�f�o�r�e� �a�n�y� �m�e�c�h�a�n�i�c�a�l� 
�e�x�c�a�v�a�t�i�n�g� �t�a�k�e�s� �p�l�a�c�e�.� �I�f� �a�n�y� �m�e�c�h�a�n�i�c�a�l� �e�x�c�a�v�a�t�i�o�n� �i�s� �p�r�o�p�o�s�e�d�,� �h�a�r�d� �c�o�p�y� �m�a�p�s� �m�u�s�t� �b�e� �r�e�q�u�e�s�t�e�d� 
�f�r�o�m� �G�N�I� �r�e� �g�a�s�.� �A�l�l� �w�o�r�k� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �c�o�m�p�l�e�t�e�d� �i�n� 
�a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �c�u�r�r�e�n�t� �e�d�i�t�i�o�n� �o�f� �t�h�e� �H�e�a�l�t�h� �&� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �p�u�b�l�i�c�a�t�i�o�n�,� 
 ��C�o�d�e� �o�f� �P�r�a�c�t�i�c�e� �F�o�r� �A�v�o�i�d�i�n�g� �D�a�n�g�e�r� �F�r�o�m� �U�n�d�e�r�g�r�o�u�n�d� �S�e�r�v�i�c�e�s �� �w�h�i�c�h� �i�s� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� 
�H�e�a�l�t�h� �a�n�d� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �(�1�8�9�0� �2�8� �9�3� �8�9�)� �o�r� �c�a�n� �b�e� �d�o�w�n�l�o�a�d�e�d� �f�r�e�e� �o�f� �c�h�a�r�g�e� �a�t� �w�w�w�.�h�s�a�.�i�e�. �
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