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1.0 INTRODUCTION

1.1 Background

DBFL have been instructed to prepare an Infrastructure Design Report to support a planning

application for a proposed residential development at Clonminch, Tullamore, Co. Offaly.

The proposed development (“the site”) comprises of 349 residential dwellings, a creche and
neighbourhood centre on a 14.28 Ha site (approximately 2.0 km south of Tullamore Town

Centre along Clonminch Road).

The development area is 10.73 Ha (omitting the proposed cycle scheme along Clonminch Road
and the area required to construct the developments surface water outfall and foul pump

station).

The proposed development is located within the Eastern Node of the Southern Environs of
Tullamore as detailed in Chapter 5 — Masterplans of the Tullamore Town and Environs
Development Plan 2010-2016 (extended to 2020). Refer to Figure 1.1 below.
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Grand Canal Quarter
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Figure 1.1: Extract from Tullamore Town and Environs Development Plan 2010-2016 (Extended to 2020)
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1.2 Objectives

This report provides information regarding the existing site and addresses the infrastructural
demands of the proposed development including the following:

e Site Access and Road Layout
e Surface Water Drainage
e Flood Risk
e Foul Drainage
e Water Supply
1.3 Location

The subject site is located east of the Clonminch Road approximately 2.0 km south of Tullamore

Town Centre.

The site is bound to the south-west and north-west by existing residential development. The

Dublin to Galway railway line is located to the north of the site.

Lands to the east and south of the site are currently greenfield and fall within the Eastern Node
of the Southern Environs of Tullamore as defined by the Tullamore Town and Environs
Development Plan. Refer to Figure 1.2 below.
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Figure 1.2: Site Location Map (Site Boundary Indicative)

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly



DBFL Consulting Engineers
180002-Rep-001 September 2021

1.4 Topography and Site Characteristics

The site generally falls from south-west towards north-east at gradients ranging from 1:20
(adjacent to the southern boundary) to 1:80 (typical surface gradient over the majority of the

site). Also refer to Figure 1.3 below.

Review of the site topographic survey shows existing open drains / ditches along the site’s
western boundary (adjacent to Clonminch Woods), northern boundary (along the Dublin to

Galway railway line) and at other locations adjacent to the northern portion of the site.

Existing surface gradients across the site and the open drains / ditches noted above have been
a key factor in regard to design of roads levels, finished floor levels, surface water drainage and

foul drainage.

Topographical survey information is shown in the background of the Road Layout Plans (DBFL
Drawings 180002-2000, 180002-2001, 180002-2002) and Surface Water and Foul Sewer
Layout Drawings (DBFL Drawings 180002-3001, 180002-3002).
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Figure 1.3: Extract from Topographic Survey
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1.5 Ground Conditions

Preliminary Ground Investigations for the proposed development were carried out by Ground

Investigations Ireland (GlI) in May 2020.

A 200mm to 250mm deep topsoil layer overlies cohesive deposits comprising of sandy clayey

silts or silty clays with occasional cobbles and boulders.

Infiltration tests were carried out at twelve locations in the vicinity of proposed attenuation
facilities (refer to Appendix F). Infiltration rates (f), where observed at 4 No. test locations, ranged
from 6.192 X 10-6 m/min to 1.262 X 10 -5 m/min while infiltration was not recorded at the
remaining test locations indicating low permeability soils. Taking a conservative approach,
infiltration has not been allowed for in attenuation calculations. Also, refer to Section 3.2.4 of

this report.

1.6 Proposed Development

The proposed development comprises of 349 residential dwellings. Refer to Van Dijk Architects

Schedule of Accommodation and Site Layout Plans for further detail.
The development will also include the following associated engineering infrastructure:

e Provision of a site access point / formation of a new junction on Clonminch Road.

e Provision of improved facilities for cyclists between the proposed site access and
Tullamore Town Centre.

o Delivery of a portion of the roads objective between the Clonminch Road and Chancery
Lane (as shown in the Tullamore Town and Environs Development Plan) including high
quality cycle infrastructure.

e Facilitation of potential future pedestrian links through adjacent lands.

e Provision of internal site road network including associated footpaths.

e Provision of surface water drainage, foul drainage and water supply infrastructure.

e Provision of a foul pumping station discharging to the existing public foul drain located

on the Clonminch Road.
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2.0 SITE ACCESS AND STREET LAYOUT

2.1 Tullamore Town and Environs Development Plan

The Tullamore Town and Environs Development Plan identifies a number of road objectives
one of which traverses the site. This objective proposes a road link between Clonminch Road

and Chancery Lane. A new rail overbridge also forms part of this objective.

Refer to Figure 2.1 below which is an extract from Map 8.1 of the Tullamore Town and Environs
Development Plan. The road link between Clonminch Road and Chancery Lane is identified by
Point H and Point G.

The proposed development intends to deliver approx. 550m of this road link in the form of a
DMURS style “Link Street”, typically consisting of a 6.5m carriageway, 2m cycleway and a 2m
footway. A new junction will also be constructed at the intersection with Clonminch Road

enabling access to the site (identified by Point H in Figure 2.1).

Also refer to DBFL Drawing 180002-DBFL-RD-SP-DR-C-1005 (Link Road Alignment).

Figure 2.1: Extract from Map 8.1 of the Tullamore Town and Environs Development Plan
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2.2 Site Access

2.2.1  Primary Site Access

As noted previously, it is proposed to construct a portion of the road link between Clonminch
Road and Chancery Lane in the form of a DMURS style “Link Street”.

A new junction is also to be constructed at Clonminch Road (refer to Figure 2.2 below).

Also refer to DBFL Drawings 180002-2000, 180002-2001 and 180002-2002 (Road Layout
Plans).

These works will facilitate the primary site access points for vehicles and are designed in
accordance with the requirements of the Design Manual for Urban Roads and Streets (corner
radii, pedestrian facilities, visibility splays etc.) and the Department of Transport’s Traffic Signs
Manual (signage and line marking). Provision is made in the design of the site access for bus
stops on both sides of Clonminch Road in close proximity to the proposed development (refer
to DBFL Drawing 180002-2001).

The infrastructure noted above also facilitate access for pedestrians and cyclists.

PROPOSED
SIGNALISED
JUNCTION

Figure 2.2: Primary Site Access Junction
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2.2.2 Improved Cycle Access to Tullamore Town Centre

A cycle scheme is proposed between the subject site and Tullamore Town Centre. Preliminary
design of the proposed cycle scheme is shown on DBFL Drawings 180002-DBFL-RD-SP-DR-
C-1009, 1010, 1011, 1012 and 1013.

The proposal includes for the provision of new dedicated cycle infrastructure along the
Clonminch Road (R443) including 2no. new Toucan crossing facilities (additional to the existing
3 no. Toucan crossings at site access junctions). The Clonminch Road enhancements
commence approximately 100m south of the proposed site access junction and continue along
Clonminch Road to tie into the existing road carriageway at a location approximately 80m
northwest of the Bachelor’'s Walk junction. Total length of cycle scheme from Clonminch to Town

Centre is approx. 1,700m.

The cycle facilities comprise predominantly segregated cycle tracks, however, on approach to
the town centre where the available carriageway width narrows, a shared cycle / pedestrian
facility is proposed in the northbound direction over a distance of approximately 190m. For a
short 90m section south of the Bachelor's Walk junction, the narrow carriageway width at this

section results in southbound cyclist having to share the road with vehicular traffic.

In order to facilitate the proposed segregated cycle infrastructure proposals, all space facilitating
the existing right turn pockets have been reassigned to accommodate the introduction of high-
quality cycle facilities. It is predicted that the quantum of vehicles availing of these existing right
turn facilities is not sufficient to result in a material impact on the capacity of the Clonminch Road
corridor once removed. The inclusion of dedicated cycle infrastructure along Clonminch Road
will make travel by bicycle a safer option and subsequently increase the likelihood of residents
in the local vicinity to consider travel by bicycle as a viable mode of travel and choose cycling

over travel by car thereby reducing the number of motorised vehicles on the road network.

The guidelines set out in the NTA documents “Preliminary Design Guidance Booklet for Bus
Connects Core Bus Corridors” and “National Cycle Manual” have has been incorporated into
the subject scheme design. Cycle tracks are generally 2m in width (reducing to 1.75m and over
a short section 1.5m where available carriageway width is restricted) and segregated vertically
and / or horizontally from the vehicular carriageway. Vehicular traffic lanes have been designed
to a standard width of 3m in each direction as per the standards set out in the Design Manual

for Urban Roads and Streets for “Arterial and Link streets”.

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
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2.2.3  Potential Future Permeability & Linkages

The proposed site layout facilitates potential future permeability and linkage for pedestrians and
cyclists to existing residential settlements to the north of the site. In addition, pedestrian, cycle
and vehicle connections have been designed up to the eastern site boundary to facilitate
connectivity with future development on lands which fall within the Eastern Node of the Southern

Environs of Tullamore to the east and south of the site.

Potential permeability and linkage for pedestrians, cyclists and vehicles are identified on DBFL
Drawing 180002-DBFL-RD-SP-DR-C-1017.

2.3 Street Layout Design

The site’s street layout is shown on DBFL Drawing Nos. 180002-2000, 180002-2001 and
180002-2002.

The proposed residential scheme’s internal road hierarchy comprises of a Link Street (6.5m
wide), Local Streets (5.5m wide) and some shared surface Local Streets (4.8m wide with

adjacent 1.2m wide walkway).

Shared surface Local Streets are used in limited circumstances to serve a limited number of
houses.

The roads hierarchy as outlined above is shown on DBFL Drawing 180002-DBFL-RD-SP-DR-
C-1017 (pedestrian linkages to, through and within the proposed development are also indicated

on this drawing).
DMURS Street Design guidelines incorporated in the site’s road layout including the following:
e Link Street — 6.5m wide
e Local Streets —5.5m wide
e Local Streets (Shared Surface) — 4.8m wide with adjacent 1.2m wide walkway
e Footpaths — 2.0m wide
e Corner Radii at junctions within the site — Typically 3.0m

A design speed limit of 30 km/hour has been applied throughout the development in accordance
with the Design Manual for Urban Roads and Streets (pedestrian priority, function — local road,

context — neighbourhood).

Infrastructure Design Report
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2.4 Access Driveways
Access driveways are set to accommodate targeted gradients of 1:40 to 1:80.

The design allows for dropped kerbs and an increased concrete pavement thickness of 150mm

where access driveways cross footpaths.

Access driveways (outside road and footpath areas to be taken in charge by Offaly County

Council) are designed as permeable type pavements.

2.5 Pavement Design Standards

Local Streets within the site are designed in accordance with the Department of the Environment
Recommendations for Site Development Works, the Design Manual for Urban Roads and
Streets (DMURS) and Local Authority requirements.

Proposed road construction materials and thicknesses are based on an existing minimum

subsoil CBR of 2.0% at road formation level.

Actual CBR values and ground conditions are to be confirmed by site specific investigations

prior to road construction.

2.6 Traffic & Transportation

A separate Traffic and Transportation Assessment has been prepared as part of this planning
application (refer to DBFL Report No. 180002-DBFL-XX-XX-RP-C-1001).

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
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3.0 SURFACE WATER DRAINAGE

3.1 Existing Surface Water

As noted in Section 1.4, Topography and Site Characteristics, the site generally falls from south-
west towards north-east at gradients ranging from 1:20 (adjacent to the southern boundary) to

1:80 (typical surface gradient over the majority of the site).

The site currently drains via a network of open drains which ultimately discharge to an open
drain located adjacent to the northern portion of the site (along the Dublin to Galway railway

line). Refer to Figure 3.1 below and Irish Water’s Network Plan as included in Appendix A of

this report.

A topographic survey was carried out in May 2020 to confirm the existing surface water outfall
route beyond the northern boundary. There are a number of culverts beneath the railway line
which direct flow from network of open drains within the site to an existing open drain on the
northern side of the railway. This open drain then directs flows towards an existing 375mm

diameter surface water drain at Chancery Lane. Refer to Figure 3.2 below.

It is proposed to discharge attenuated surface water flows from the proposed development to
the existing network of open drains described above. Refer to DBFL Drawings 180002-3001
and 180002-3002.

I}aihage-
v Proposed
o Outfall Drain

. Existing Surface =
* Water Networde ~

Clonminch

Road . Proposed Development Ste

Figure 3.1 Extract from Irish Water Network Plan (Site Boundary Indicative)
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3.2 Basis of Design
3.2.1  General Description of Surface Water Design

The surface water drainage strategy, as outlined below, has been discussed with Offaly County

Council Water Services Section.

The proposed developments surface water drainage network is shown on DBFL Drawings
180002-3001 and 180002-3002.

It is proposed to discharge attenuated surface water flows from the proposed development to

the existing network of open drains described in Section 3.1 of this report.

Four surface water catchments are proposed within the development (refer to DBFL Drawing
180002-3004 for the locations of the surface water catchments). All catchments discharge to an

existing open drain located along the site’s northern boundary.

Above ground detention basins are sized to attenuate up to a 1 in 100 year storm event. Surface
water discharge rates from the proposed surface water drainage network will be controlled by a
vortex flow control device (Hydrobrake or equivalent) and associated above ground attenuation.
Surface water discharge will also pass via a full retention fuel / oil separator (sized in accordance

with permitted discharge from the site).

The proposed surface water drainage network will collect surface water runoff from the site via
a piped network prior to discharging off site via flow control device, attenuation and separator

arrangement as noted above.

Surface water runoff from the site’s road network will be directed to tree pits via conventional
road gullies (with high level overflow to the piped surface water network). Surface water runoff

from driveways will be captured by permeable paving.

Surface water runoff from house roofs will be routed to the proposed surface water pipe network
via the porous aggregates beneath permeable paved driveways (providing an additional element
of attenuation). Surface water runoff from apartments, the neighbourhood centre and creche
will be captured by green roofs (sedum blanket) prior to being routed to the piped surface water

drainage network.

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
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3.2.2

Compliance with Surface Water Policy

The site’s surface water management infrastructure has been designed in accordance with the
Greater Dublin Strategic Drainage Study (GDSDS).

The GDSDS (Vol. 2, Chapter 6.3.4) requires that the following design criteria are applied to all

sites:

Criterion 1:

River Water Quality Protection — satisfied by providing interception storage and
treatment of run-off by SUDS features such as permeable paving of driveways, tree
pits, green roofs, detention basins and full retention fuel/oil interceptors at surface

water discharge points.
Criterion 2:

River Regime Protection — satisfied by attenuating run-off with flow control devices prior

to discharge to the outfall.
Criterion 3:

Level of Service (flooding) for the site — satisfied by the Site being outside the 1000
year coastal and fluvial flood levels and extents. Pluvial flood risk addressed by
development designed to accommodate surface water runoff from a 100-year period
storm (1& AEP) plus climate change (20%) as per the recommendations of the GDSDS.
Planned flood routing for storms greater than 100-year return period level considered

in design and development run-off contained within site.
Criterion 4:

River flood protection — Satisfied by attenuating surface water discharge to allowable
greenfield runoff rates, addressing pluvial flood risk associated with the 1 in 100 year

storm and avoiding development in flood plains.

Infrastructure Design Report
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3.2.3  Design Standards

Proposed surface water drains have been designed in accordance with the Greater Dublin

Strategic Drainage Study (GDSDS), the Department of the Environment’s Recommendations for

Site Development Works for Housing Areas, the Department of the Environment’s Building

Regulations “Technical Guidance Document Part H Drainage and Waste Water Disposal” and BS

EN 752: 2008 Drain and Sewer Systems Outside Buildings.

Design Criteria:

o Return period for pipe work design

o Return period for attenuation design

. Allowable Outflow

o Standard Average Annual Rainfall

o Time of entry

. M5 - 60

o Ratio “r”

. Pipe Friction (Ks)

o Minimum Velocity (based on pipe flowing full)
. Rainfall Runoff from Roofs

. Rainfall Runoff from House Roofs (draining via porous aggregates

beneath permeable driveways)

o Rainfall Runoff from Apartments, Neighbourhood Centres and Creche
(via green roof)

. Rainfall Runoff from Driveways (draining via porous aggregates

beneath permeable driveways)

. Rainfall Runoff from Roads and Footpaths

. Rainfall Runoff from Roads and Footpaths (via tree pits)
. Rainfall Runoff from Soft Landscaped / Grassed Areas

. Rainfall Depth Factored for Climate Change

(in accordance with GDSDS Volume 2, Chapter 6,
Table 6.2 — see below)

5 years

100 years

2.38 I/sec/ha

876 mm
4 minutes
14.7 mm
0.281

0.6 mm
1.0 m/s
95%

70%

70%

50%

95%

80%

10%

20%
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Refer to Appendix B for attenuation design calculations and Appendix C for Surface Water

Network Design calculations which have been carried out using Microdrainage WinDes

analysis software.

Climate Change Category Characteristics

River flows

20% increase in flows for all return periods up
to 100 years

Sea level

400+mm rise (see Climate Change policy
document for sea levels as a function of return
period)

Rainfall

10% increase in depth (factor all intensities by
1.1)

Modify time series rainfall in accordance with
the GDSDS climate change policy document

Table 6.2

Climate Change Factors to be Applied fo Drainage Design

3.2.4  SuDS, Proposed Runoff Coefficients & Factored Impermeable Areas

Noted below is a summary of the methodologies are being implemented as part of a SuDS

treatment train approach and associated reduction factors / runoff coefficients. Factored

impermeable areas are calculated and summarised in Table 3.1.

House Roofs Draining via SuDS (permeable paving) — Runoff Coefficient 0.7

Reduction of velocity as the aggregate/filter material used in the SuDS feature
(permeable paving) slows the run-off at source ultimately reduce the peak inflow for
attenuation calculations. Note, this detail does not rely on infiltration (although some
degree if infiltration will occur), the stone reservoir is intended to provide an
additional element of attenuation storage.

Apartments — Green Roof — Runoff Coefficient 0.7

The proposed build-up will be an extensive type with 200mm minimum construction
depth and sedum planting (refer to DBFL Drawing 180002-3012). The soil build-up
will partially absorb some of the initial run-off and once saturated will reduce flow
rates through the green roof medium to the outlets and final attenuation storage

location.
Impermeable Roads / Footpaths Drained via Tree Pits — Runoff Coefficient 0.80

Typically, road gullies discharge to tree pits (with high level overflow to the piped
surface water network). Also takes account of run-off stored within the micro and

macro texture of the surfacing (i.e. runoff not collected by piped network).

Infrastructure Design Report
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Impermeable Areas— Runoff Coefficient 0.95

A 5% reduction of the surface area is applied to take account of run-off not collected

and stored within the micro and macro texture of the surfacing

Permeable Paved Areas Draining via SUDS — Runoff Coefficient 0.5

Reduction of velocity as the aggregateffilter material used in the SuDS feature

(permeable paving) slows the run-off at source ultimately reduce the peak inflow for

attenuation calculations.

Soft Landscaped / Grassed Areas — Runoff Coefficient 0.10

Grassed / Landscaped areas slows the run-off at source ultimately reduce the peak

inflow for attenuation calculations.

Attenuation of the 100 year storm events in over ground detention basins (see Section

3.2.7 for Attenuation Calculations). As noted in Section 1.5, infiltration test results

indicate low permeability soils above rock level and as such infiltration has not been

allowed for in surface water / attenuation design calculations for the proposed

development.

Installation of a vortex flow control device (Hydrobrake or equivalent), limiting surface

water discharge from the site to 2.38 I/sec/ha (see Section 3.2.6 for calculation of
Allowable Green Field Runoff Rate).

(sized in accordance with permitted discharge from the site).

Surface water discharge will also pass via a Class 1 full retention fuel / oil separator

Catchment A Catchment B Catchment C Catchment D Total
Runoff Gross Area | Factored | Gross | Factored | Gross |Factored | Gross |Factored| Gross |[Factored
Coefficients (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz) Area (mz)
0.95 983 934 57.6 54.72 2346 2228.7 0 (0] 3,387 3,217
Roof
Roof Draining Via
SUDs 0.7 2,384 1,669 3,976 2,783 3,604 2,523 0 0 9,963 6,974
Apartment -Green
Roof 0.7 1,740 1,218 1,200 840 3,816 2,671 0 (0] 6,757 4,730
Driveways -
. 0.5 1,397 699 3,031 1,516 2,542 1,271 0 (0] 6,970 3,485
Permeable Paving
Paved Areas draining 0.8 5,350 4,280 1,120 896 7,478 5,982 0 0 13,948 11,158
via Tree pits/SUDs
Road & Footpaths
draining via 0.95 2,830 2,688 4,585 4,355 7,040 6,688 0 0 14,454 13,732
conventional gullies
Soft Landscaping 0.1 15,052 1,505 15,665 1,567 21,104 2,110 0 0 51,821 5,182
29,736 12,993 29,634 12,011 47,930 23,475 0 o[ 107,300 45,261

Table 3.1 Proposed Runoff Coefficients and Factored Impermeable Areas
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3.25

Allowable Greenfield Runoff Rate
Qbar has been assessed based on GDSDS requirements.
i.e. Qbar(m3/s)=0.00108x(Area)0.89(SAAR)1.17(SOIL)2.17
SAAR - 876mm (based on local information from Met Eireann)
SOIL — Sail Type 2

Area Catchment A-B-C-D

Approx.10.73 Ha

Qbar = 25.5 I/sec (equivalent to 2.38 I/sec/Ha)

Assessment of Soil Type (see Table 3.2)

e Drainage Group 1 (rarely waterlogged within 60cm at any time)
o Depth to Impermeable Layer 2 (40-80cm)

e Permeability Group 3 (Slow)

e Slope 2 (0-2deg)

Drainage Depth Slope classes

to

impermeable Q) - 2’) I 2-8° I
W? layer {cm) e —

Permeability rates above impermeable layers

W2 (3} (1
Medium | Slow Rapid

Slow

<D,

| |»]w

3 [ww] | A

Table 3.2 Classification of Soils Type (Soil index /SPR value calculated from Flood Studies

Report, The Classification of Soils from Winter Rainfall Acceptance Rate ,Table 4.5).
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3.2.6 Attenuation Calculation

Attenuation volumes have been calculated based on an allowable outflow / greenfield runoff

rate outlined above.

Run-off from the proposed development will be controlled / attenuated using vortex type flow

control devices (Hydrobrake or equivalent).

The resultant storage system, discharge limits and storage volumes for each catchment are
detailed in Table 3.3. The locations of the proposed attenuation systems are shown on DBFL
Drawings 180002-3001 and 180002-3002.

We note that the M5-60 and “r value” (as noted in Section 3.2.3 above) are sourced from Met
Eireann. The inflow hydrograph for each storm is then calculated using Microdrainage software
using the Flood Studies Report Method as recommended by Section 6.4 of the GDSDS.

Refer to Appendix B for Attenuation Design Calculations.

Catchment/ | Catchment | Impermeable | Allowable | Storage Volume Storage Volume
Attenuation | Area Catchment Outflow required Provided
Area (Total) Area (Total) | (Max.) (100 Yr.) (Detention Basin)
A 2.974 Ha | 1.299 Ha 6.01/s 699.3 m?3 980m3
B 2.963 Ha | 1.201 Ha 20.01/s 340.0 m3 350m?3
C 4,793 Ha | 2.352 Ha 26 /s 1418.0 m3 1650 m3
D 0 0 25.6 I/s 55.3m3 173 m3
TOTAL 10.73 Ha | 4.852 Ha 2512.6 m® 3153 m?®

Table 3.3 — Surface Water Attenuation Storage and Discharge Limits

Catchment A and B cascade into Catchment C which cascades into Catchment D. Catchment D

discharges to an existing open drain located along the site’s northern boundary at an allowable
outflow of 25.5 I/sec (or 2.38 I/sec/Ha).

In total, 2,512.6m? of attenuated storage is required with 3,153m? proposed.
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3.2.7 Interception Volume

The GDSDS (Vol. 2, Table 6.3) requires interception storage to be incorporated into surface
water drainage design in order to limit discharge of sediment and pollutants into the

downstream surface water drainage network and receiving water courses.

This interception storage is designed to capture surface water run-off from rainfall depths of

5mm (and up to 10mm if possible).

The SuDS features included in the development (refer to Section 3.2.4) will provide the
necessary interception volume required by the GDSDS (within stone reservoirs beneath

permeable paved driveways, tree pits and detention basins).

3.3 Flood Risk

A separate Site-Specific Flood Risk Assessment (SSFRA) has been prepared as part of this
planning application (refer to DBFL Report No. 180002-rep-002).

This flood risk assessment has been undertaken by reviewing information from the Office of
Public Works (OPW) National Flood Hazard Mapping (www.floodmaps.ie) and the Eastern
CFRAM Study and has been carried out in accordance with the OPW'’s Guidelines for Planning

Authorities — The Planning System and Flood Risk Management (November 2009).

The SSFRA concluded that the proposed residential development is suitably located in Flood
Zone C and is considered to have the required level of flood protection up to and including the
1% AEP flood event.

3.4 Surface Water Quality Impact
Run-off rates from the site are controlled by flow control devices.

Surface water management proposals for the development also incorporate the following impact

reduction measures;

e Surface water network designed in accordance with GDSDS requirements

e Incorporates SUDS features e.g. green roofs, tree pits and permeable paving in the
higher risk parking areas at the front of houses (i.e. treatment / filtration provided
within the stone reservoir beneath permeable paved driveways)

e Surface water attenuation (i.e. treatment / filtration provided within the landscaped
areas in the detention basins) in conjunction with a final Class 1 fuel / oil separator prior

to discharge to the downstream surface water network.
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4.0 Foul Drainage
4.1 Existing Foul Drainage

An existing 225mm diameter public foul sewer is located west of the site along the Clonminch
Road which discharges northwards towards Church Road Pump Station (refer to Figures 4.1 and

4.2 and the Irish Water records drawings in Appendix A).

As the site generally falls from south-west to north-east, a foul pumping station will be required
to service the development. Refer to DBFL Drawings 180002-3001 and 180002-3002 for the
location of the existing foul drainage infrastructure noted above and the proposed foul drainage

discharge arrangement.

" Existing 225mm 2
Public Foul Sewer

Clonminch —
Road

Figure 4.1 Extract from Irish Water Network Plan (Site Boundary Indicative)

Infrastructure Design Report
Residential Development at Clonminch, Tullamore, Co. Offaly
23



DBFL Consulting Engineers
180002-Rep-001 September 2021

PROPOSED
/_ DEVELOPMENT
SITE

EXG. 225MM |-
FOUL SEWER

Figure 4.2 Extract from Irish Water Network Plan — Existing Foul Sewer, Clonminch Road

4.2 Design Strategy

As noted previously, the site generally falls from south-west to north-east at gradients ranging
from 1/20 to 1/80.

The proposed foul discharge point is located along the western boundary and is somewhat
elevated above the north-east of the site, therefore, a strategic pumping station and associated

rising main will be required to service the development.

The proposed strategic foul pumping station is to be located in the north-east corner of the site
(adjacent to the railway line). As such, this pump station has potential to also serve other lands
within the Eastern Node of the Southern Environs of Tullamore where a gravity drainage

connection to the existing foul drainage infrastructure in Clonminch Road cannot be achieved.

The proposed foul drainage network within the development has been designed in compliance
with Irish Water’s Code of Practice for Wastewater Infrastructure and comprises of a series of

225mm diameter pipes, discharging to the strategic pumping station described above.
Individual dwellings will be serviced by an individual 100mm diameter connections.

Refer to DBFL Drawing No.’s 180002-3001 and 180002-3002 for the proposed foul drainage

layout.
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4.3 Engagement with Irish Water

Confirmation of feasibility was received from Irish Water on 15t September 2021 (included in

Appendix D). Irish Water have advised as follows:

There is sufficient capacity available at the Tullamore Wastewater Treatment Plant to
facilitate your proposed development.

The proposed connection to the existing wastewater network is feasible subject to
upgrades. The Southern Interceptor Sewer (SIS) project is currently being progressed by
Irish Water and will be delivered by Irish Water in conjunction with Offaly County Council
along with specific road projects in this area of Tullamore. The SIS will provide the long-
term wastewater solution for the proposed development. The SIS project is not likely to be
completed prior to the proposed development and as such interim upgrade works are
required.

Options for delivery of interim upgrade works include surface water separation works within
St. Columbas Place and / or along Clonminch Road (R443), which would remove sufficient
volumes of surface water from the combined sewer system to free up capacity for the
expected wastewater loading from the proposed development. Irish Water also note that
“ It [s envisaged the extent of the surface water separation works would be within the public
road’.

The applicant is advised to agree the exact scope of surface water separation works and
storage requirements in conjunction with any future Connection Application for the

proposed development
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4.4 Surface Water Separation Works — St Columba’s Place

An area has been identified to the west of the site, within St. Columba’s Place, where road

gullies currently discharge to an existing combined sewer network, with the combined sewer

outfalling directly to St. Columba’s Pump Station (refer to Figure 4.3 below).

ST COLUMBA'S
PUMP STATION

PROPOSED DISCHARGE
POINT FOR SURFACE
WATER SEPARATION
WORKS TO EXISTING
OPEN DRAIN

o T

AREA WITHIN ST. COLUMBA'S
PLACE WITH ROAD GULLIES
DISCHARGING TO COMBINES
SEWERS / COMBINED SEWERS
DIRECTED TO PUMP STATION

Figure 4.3 Extract from Irish Water Network Plan — St Columba’s Park
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Separation Strategy for area identified within St Columba’s Place:

Construct surface water outfall to existing open drain running along the eastern side of
St.Columba’s Place, see Figure 4.3 (taking flows from road gullies away from the
combined sewer discharging to St. Columba’s Pump Station).

The existing open drain running along the eastern side of St.Columba’s Place (as noted
above) discharges to an open drain running along the Dublin to Galway railway line).
Similar to comments in Section 3.1 of this report, there are a number of culverts beneath
the railway line which direct flow from the open drain along the railway line towards the
existing 375mm diameter surface water drain at Chancery Lane, see Figure 4.4
Attenuate flows from road areas highlighted in Figure 4.3 to 2.0 I/sec (30 year storm
event). Attenuated flows to discharge via a hydrocarbon interceptor.

Potential surface water flow removal from combined sewer (5 year storm event) —
approx. 38.5 I/sec

Foul Drainage Flow from Subject Application at Clonminch, Peak Discharge (6DWF),
10.8 I/sec

Taking 38.5 I/sec of surface water flow away from St. Columba’s Pump Station when
compared to the peak foul discharge from the subject application (10.8 I/sec) results in
a potential reduction in hydraulic loading by a factor of 3.5 on the waste water network

during problematic rainfall events.

Additional areas have also been identified by Irish Water on Clonminch Road where possible

separation works may also be considered.

As per Irish Water’s Confirmation of Feasibility (September 2021), the applicant shall agree the

exact scope of surface water separation works and storage requirements in conjunction with

any future Connection Application for the proposed development
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EXISTING 375 MM y . e e LY .
DIA. SURFACE . a T

ot X
WATER DRAIN ' g CHANCERY LANE i
n y - N ”

EXISTING OPEN DRAIN
NORTH OF RAILWAY

OPEN DRAIN
ADJACENT TO
RAILWAY LINE

EXISTING 600MM
WIDE CULVERTS
UNDER RAILWAY

PROPOSED
DISCHARGE POINT
FOR SURFACE 4
WATER SEPARATION :
WORKS TO EXISTING P Lot anbbud
OPEN DRAIN ‘] .

\

= ’S :
'- EXISTING OPEN DRAIN
. SOUTH OF RAILWAY |

Figure 4.4 Outfall from Surface Water Separation Works at St. Columba’s Place

4.5 Storage at Strategic Pump Station

It is noted that there is an alternative interim measure that could be considered as well as that
described by Irish Water in the confirmation of feasibility letter. The principal of storage at the
subject lands strategic pump station during critical rainfall events is also seen as a workable

solution that could be developed further at connection application stage.

Telemetry could be installed at the developments foul pumping station linking to the problematic
Church Road Pump Station in the town centre which could allow the developments foul storage
tank to be activated and store flows generated by the development should the network in the

town centre become inundated.

The developments foul storage tank could be utilised to store development discharge during
surcharge events in the town centre and therefore allow the proposed development to proceed
on a phased basis in advance of any network upgrades (subject to Connection Agreement with
Irish Water). Such optimisation / balancing of pump stations within existing foul drainage

networks is a commonly used methodology to maximise network capacity.
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4.6 Design Calculations

The foul drainage network for the proposed development has been designed in accordance with
the following guidelines:

e Irish Water Code of Practice for Wastewater Infrastructure

e Department of the Environment’s Recommendations for Site Development Works for
Housing Areas

e Department of the Environment’s Building Regulations “Technical Guidance Document
Part H Drainage and Waste Water Disposal”

e BS EN 752: 2008 Drain and Sewer Systems Outside Buildings

e IS EN 12056: Part 2 (2000) Gravity Drainage Systems Inside Buildings

Foul drainage network design has been carried out using Microstation WinDes analysis software

(refer to Appendix E for foul drainage network calculation).

Design Criteria:

Demand 446 |/dwelling/day

Discharge units 14 units per house (as BS8301)

Pipe Friction (Ks) 1.5 mm

Minimum Velocity 0.75 m/s (self-cleansing velocity)
Maximum Velocity 3.0 m/s (1:18 maximum pipe gradient)
Frequency Factor 0.5 for domestic use

Manhole Depths < 4.0m

4.7 Foul Drainage — Environmental Impacts
Wastewater Discharge Calculation

(as outlined in Irish Water’s Pre-Connection Enquiry Application Form)

No. of Housing Units 349

Post Development Average Discharge (DWF) 1.8 I/sec

Post Development Peak Discharge (6DWF) 10.8 I/sec

Daily Foul Discharge Volume (446l per dwelling) 155,654 | (156m3)
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5.0 WATER SUPPLY AND DISTRIBUTION
5.1 Existing Public Water Mains

An existing 12" asbestos watermain, 9” asbestos watermain and 6" cast iron watermain are

located to the west of the site along the Clonminch Road.

Refer to the Irish Water’s Network Plan included in Appendix A for the location of the existing

public watermains described above (extract also shown in Figure 5.1).

Existing 9"and 12"
Asbestos
s Watermain

Existing 9"and 12"

Asbestos Proposed Site

Watermain

Figure 5.1 Extract from Irish Water Network Plan (Site Boundary Indicative)

5.2 Irish Water Pre-Connection Feedback

Pre-connection enquiry feedback has been received from Irish Water in September 2021
(included in Appendix D). Irish Water have advised that provision of a water connection is

“feasible without infrastructure upgrade”.
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5.3 Proposed Water Main Layout
The site’s proposed water main layout is shown on DBFL Drawing 180002-3003.

It is proposed to connect to the existing 300mm diameter watermain on the Clonminch Road to
service the proposed development (as advised by Irish Water in the Confirmation of Feasibility).
A 200mm diameter spine water main will be provided along the development’s arterial roads

with a number of 150mm / 100mm diameter looped branch mains provided elsewhere.

The proposed water main layout has been designed in accordance with Irish Water Standard
Detail STD-W-02 including provision of a bulk flow meter at the connection point to the existing

water supply network on Clonminch Road.

Sluice Valves have been arranged in accordance with Irish Water Standard Detail STD-W-02,
Note 6 (“valves shall be arranged in such a manner to allow the network to be managed to

ensure that no more than 40 properties lose water from a burst on the system, at any one time”).

Individual houses will have their own connections (25mm O.D. PE pipe) to distribution water
mains via service connections and boundary boxes. Individual connections are to be installed
in accordance with Irish Water Standard Detail STD-W-03.

5.4 Hydrants

The proposed water main layout is arranged such that all buildings are a maximum of 46.0m
from a hydrant in accordance with the Department of the Environment’s Building Regulations

“Technical Guidance Document Part B Fire Safety”.

Hydrants shall comply with the requirements of BS 750:2012 and shall be installed in
accordance with Irish Water’'s Code of Practice and Standard Details.

5.5 Materials

Proposed water mains and connections to individual houses are to be PE100 SDR17.
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5.6 Water Demand

Water Demand has been calculated in accordance with the guidelines outlined in Irish Water’s

Pre-Connection Enquiry Application Form:

No. of Housing Units

Average Occupancy Ration (Persons Per Dwelling)
Per-Capita Consumption (I/person/day)

Average Domestic Daily Demand (I/sec)

Post Development Average Hour Water Demand (l/sec)
(1.25 x Average Domestic Daily Demand)

Post Development Peak Hour Water Demand (I/sec)

(5.0 x Post Development Average Hour Water Demand)

349

2.7

150

1.64

2.05

10.25
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APPENDIX A — IRISH WATER NETWORK PLANS
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APPENDIX B — ATTENUATION CALCULATIONS
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APPENDIX C — SURFACE WATER DRAINAGE CALCULATIONS
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APPENDIX D — CORRESPONDANCE WITH IRISH WATER
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APPENDIX E — FOUL DRAINAGE CALCULATION
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APPENDIX F — EXTRACTS FROM SITE INVESTIGATION REPORT
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