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1.0 INTRODUCTION 

1.1 APPOINTMENT 

TOBIN Consulting Engineers have been appointed by Greener Ideas Ltd to provide Civil 
Consultancy Services for a proposed 110kV Substation development in Profile Park Business 
Campus in Kilcarbery, Dublin 22. 

1.2 ADMINISTRATIVE JURISDICTION 

The site is located within the administrative jurisdiction of South Dublin County Council, whose 
offices are located at County Hall Tallaght, Dublin 24. 

 
Figure 1-1: Site Location Map of Proposed Development (indicated by red line) and adjacent 

land in the Ownership of the Applicant (indicated in blue) 

1.3 PROPOSED DEVELOPMENT 

The proposed development will consist of a 110kV Substation and associated grid connection, 
with associated control room buildings, underground cabling, TRAFO, diesel generator car 
parking, access roads and security fencing. The substation is required to service the gas powered 
power plant, here after referred to as Power Plant, located on the eastern boundary of the site. 
The planning application number for the power plant is SD21A/0167. Planning permission for 
the Power Plant was granted in August 2022. 
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Figure 1-2: Proposed Site Layout, Drawing  

1.4 SITE LOCATION 

The proposed development site is located at Profile Park Business Campus in the Kilcarbery 
area of Dublin 22. It is proposed to provide access to the site through the adjacent lands to the 
east of the site which relates to a recently permitted gas fired power plant (SDCC Reg. REF. 
SD21A/0167) To the west and south the site is bounded by Greenfield lands and to the north by 
Falcon Avenue access road. 

Profile Park comprises a 100 acre (40.5 Ha) fully enclosed, private business park strategically 
located on the outskirts of Dublin City. The Park is easily accessible from the major arterial roads 
in the City including the M50, M7 and M4, and is served by public transport links. 

Profile Park is noted for the very heart of what is rapidly becoming “Ireland’s Data Centre 
Cluster” with Google, Microsoft, Digital Realty Trust and Telecity all located in the immediate 
vicinity. 

The subject site is approximately 3 acres (1.2 Ha) in area, which comprises of the grid connection 
as well as the substation lands.  
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1.5 PURPOSE OF REPORT 

The purpose of this report is to address the proposed service infrastructural requirements for 
the development. In the coming sections the Potable Water, Wastewater and Surface Water 
proposals will be detailed with the designed layouts showcased. 

The design principles adopted will be those of best engineering practices and the standards used 
will be from the most recent applicable publications. 
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2.0 SITE INVESTIGATION 

Ground Investigations Ireland (GII) were commissioned to carry out Site Investigative works for 
both the neighbouring power plant and substation site. The investigative works consisted of the 
following (refer to Appendix E for the SI results): 

• 6 No. Trial Pits, 
• 2 No. Soakaway Tests to BRE Digest 365, 
• 8 No. Percussive Boreholes, 
• 8 No. Rotary Core Boreholes, 
• 6 No. TRL Dynamic cone penetrometer Tests, 
• 8 No. Groundwater Monitoring Wells, 
• 6 No. Samples from existing Stockpile on site, 
• Geotechnical & Environmental Testing. 

The trial holes and boreholes revealed: 

Topsoil was encountered at several exploratory holes and was present to a maximum depth of 
0.20m BGL. 

Made Ground deposits were encountered from ground level or beneath the Topsoil at most 
locations and were present to a depth of between 0.40m and 2.30m BGL. These deposits were 
described generally as brown/grey slightly sandy slightly gravelly Clay with occasional cobbles 
and boulders and contained occasional fragments of concrete, granular fill, red brick, glass, and 
plastic. A large stockpile was also present on the site which consisted generally of a dark grey 
sandy gravelly Clay with some cobbles and boulders and variable amounts of anthropogenic 
material. 

Cohesive deposits were encountered from ground level (where the topsoil had presumably 
been stripped prior to this site investigation) or beneath the Topsoil and/or Made Ground and 
were described typically as brown mottled grey slightly sandy slightly gravelly CLAY with 
occasional cobbles and boulders overlying a stiff dark grey/black slightly sandy slightly gravelly 
CLAY with occasional cobbles and boulders. The secondary sand and gravel constituents varied 
across the site and with depth, with granular lenses occasionally present in the glacial till matrix. 
The strength of the cohesive deposits typically increased with depth and was firm or stiff below 
1.00m BGL in the majority of the borehole locations. These deposits had occasional (<5%), some 
(5%-20%) or many (20%-50%) cobble and boulder content, where noted on the exploratory hole 
logs. 

In the majority of exploratory holes weathered rock was encountered which was diggable with 
the large excavator to a depth of up to 0.70m below the top of the stratum. The trial pits were 
terminated upon encountering the more competent bedrock, in which further excavation 
became more difficult. This material was recovered typically as angular gravel and cobbles of 
argillaceous Limestone and Mudstone however there was some variability in the fracture 
spacing and the ease at which the excavator could progress. Some clay and sand were also 
present with the rock mass either from weathering or as infilling to fractures which were opened 
upon excavation. 

The rotary core boreholes recovered interbedded medium strong to strong thinly bedded dark 
grey fine grained argillaceous LIMESTONE and very weak to medium strong thinly laminated 
black calcareous MUDSTONE. This is typical of the Lucan Formation, which is noted on the 
Geological Survey of Ireland’s (GSI) geological mapping of the site. The degree of weathering 
ranged from unweathered to distinctly weathered, while the Mudstone was occasionally 
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recorded as residual. Rare calcite veins and visible pyrite lenses were noted during logging 
which are typically present within the Lucan Formation. The depth to rock varies from 1.40m 
BGL in BH-RC06 to a maximum of 3.60m BGL in BH-RC08. The total core recovery is good, 
typically 100% with some of the uppermost runs dropping to 80 or 90%. The SCR and RQD both 
are relatively poor in the upper weathered zone, often recovered as non-intact, however both 
indices show an increase with depth in each of the boreholes. 

Groundwater strikes were encountered in a number of exploratory holes, for this reason 
standpipes were installed, the groundwater monitoring results is contained in the below table. 

Table 2-1: Groundwater Monitoring Results 

BOREHOLE 
DATE 

INSPECTED 

GROUNDWATER 
LEVEL 

(mBGL) 

BH-01 
25/07/2022 

 
03/08/2022 

3.05 
 

2.86 

BH-02 
25/07/2022 

 
03/08/2022 

3.05 
 

2.84 

BH-03 
25/07/2022 

 
03/08/2022 

2.20 
 

2.14 

BH-04 
25/07/2022 

 
03/08/2022 

1.17 
 

1.12 

BH-05 
25/07/2022 

 
03/08/2022 

1.53 
 

1.48 

BH-06 
25/07/2022 

 
03/08/2022 

1.72 
 

1.71 

BH-07 
25/07/2022 

 
03/08/2022 

0.84 
 

0.65 

BH-08 
25/07/2022 

 
03/08/2022 

2.63 
 

2.55 

At both soakaway test locations, SA01A and SA02, the water level dropped too slowly to allow 
calculation of ‘f’ the soil infiltration rate.
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3.0 WASTEWATER INFRASTRUCTURE 

3.1 INTRODUCTION 

As build records from the Profile Park Campus indicate there is an existing Foul Pipe North of 
the site within the access road.  

 
Figure 3-1: Existing Services Layout, Drawing 11069-2203 

On Greener Ideas Ltd neighbouring permitted gas powered Power Plant site, it is proposed to 
install wastewater infrastructure, which will discharge to the existing foul pipe in the access 
road. The proposed infrastructure for the Power Plant can be seen in Figure 3-2 below.  
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Figure 3-2: Drainage Construction Drawing for Neighbouring Permitted Power Plant Site, Ref. 

SD21A/0167 

3.2 PROPOSAL 

It is proposed to discharge wastewater generated on the site into the permitted new 
infrastructure on the neighbouring Power Plant site, reducing the number of connections 
required into the existing network within the Profile Park Campus Falcon Avenue access road.  

The wastewater layout has been designed in accordance with Irish Water’s latest standard 
details and code of practice. 

Wastewater on site will be generated from a welfare facility, consisting of a sink and toilet for 
operatives use when on site. Wastewater will be discharged from the site through the use of 
gravity.  
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Figure 3-3: Proposed Drainage Layout, Drawing 11069-2210 
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4.0 SURFACE WATER INFRASTRUCTURE 

4.1 INTRODUCTION 

As build records from the Profile Park Campus indicate there is an existing Surface Water Pipe 
North of the site within the access road. There is also a stream located along the Southern 
boundary of the neighbouring Power Plant site, which has no impact on the proposed 
development surface water management strategy. 

 
Figure 4-1: Existing Services Layout, Drawing 11069-2203 

On Greener Ideas Ltd neighbouring Power Plant site, it is proposed to install new surface water 
infrastructure, which will discharge to stream located to the south of the power plant site. The 
proposed infrastructure can be seen in figure 4-2 below. The infrastructure includes a pond, 
detention basin, soakaway beneath the car parking, and a petrol interceptor before discharge.  
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Figure 4-2: Drainage Construction Drawing for Power Plant Site 

4.2 DESIGN PRINCIPLES 

The design and management of the Surface Water for the proposed development will comply 
with the policies and guidelines outlined in the following. 

• The Greater Dublin Strategic Drainage Study (GDSDS). 
• South Dublin County Council’s Development Plan, 2022-2028 
• South Dublin County Council’s SuDs Explanatory Design & Evaluation Guide 
• Recommendations for Site Development Works for Housing Areas published by the 

Department of the Environment. 
• Greater Dublin Regional Code of Practice for Drainage Works. 
• The SuDs Manual (2015). 

The key design principles of the Surface Water drainage are as follows. 

1. The flow from the development to the existing Surface Water Infrastructure is designed 
to equal the natural greenfield runoff in accordance with the GDSDS and sustainable 
drainage best practice. 

2. There are no additional or increased flows for the developed site compared to the 
existing greenfield condition. 

3. The site will have an Attenuation Area designed to store volumes from the 30 year and 
100-year storm events on site in accordance with SuDs best practise. 

4. The design of the attenuation system includes an allowance for 20% climate change. 
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4.3 PROPOSAL 

It is proposed to discharge surface water generated on the site into a Soakaway located beneath 
the proposed car parking area. Due to the poor infiltration rate of the site it is proposed to 
provide an overflow pipe within the soakaway to discharge surface water into the new 
infrastructure on the neighbouring power plant site. Surface water discharge rate will be 
maintained by a flow control device, limiting discharge rate from the site to 2l/s. 

Surface water drainage for the proposed development is designed using the recommendations 
of the GDSDS, EN752 and BS8301:1985, with the following parameters applied:  

• Return period for pipe network 2 years,  
• Time of entry 4 minutes  
• Pipe Friction (Ks) 0.6 mm  
• Minimum Velocity 0.75 m/s  
• M5 – 2D = 62.1 
• M5-60 = 16.9 mm  
• Ratio r (M5-60/M5-2D) = 0.272 
• Climate Change 20% for rainfall intensities.  

The surface water drainage network has been designed and simulated for a range of storm 
events (including 1 in 5, 1 in 30 and 1 in 100-year storm events) using the Source Control module 
of MicroDrainage. Refer to Appendix A for simulation results. 

 
Figure 4-3: Proposed Drainage Layout, Drawing 11069-2210 
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4.3.1 Surface Water Storage 

Surface water storage volumes have been calculated using the software Microdrainage. The 
total volume of storage required to store runoff from a 1%AEP storm event has been calculated 
as 37.5cu.m, refer to Appendix A for results. 

4.3.1 SuDs (Sustainable Urban Drainage Systems) 

A number of SuDs features have been proposed into the surface water drainage system in 
accordance with the GDSDs. SuDs are incorporated to attenuate runoff and volumes; reduce 
pollutant concentrations in surface water and to replicate the natural characteristics of surface 
water run off for the site in its pre-developed state.  

The following SuDs features are proposed:  

4.3.1.1 Hydrobrake 

The rate of discharge from the proposed development will be controlled using a Hydrobrake. 
The total rate of discharged was determined using the QBAR greenfield run off method. The 
total rate of discharge was calculated at 2.00l/s. 

4.3.1.2 Soakaway 

It is proposed to install a soakaway beneath the parking area. The water, once discharged to the 
soakaway, will be allowed to infiltrate into the groundwater. Groundwater in the area was 
recorded at approximately 71.8mOD from the standpipe results. When the rate of water being 
collected by the underground pipes exceeds the infiltration rate into the ground, the collected 
water will be directed to an overflow pipe. The overflow pipe will discharge the excess water 
into the surface water infrastructure in the neighbouring Power Plant Site. Please refer to 
Appendix C for Soakaway Design. 
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Figure 4-4: Typical Cross Section of a Soakaway (Extract from CIRA SuDs Manual) 

4.3.1.3 Petrol Interceptor 

It is proposed to discharge all the surface water to the soakaway but when the flow of water 
within the pipe exceeds the infiltration rate, excess water will be directed to the existing surface 
water infrastructure on the power plant site. Further treatment will be provided through the 
detention basin under the car parking and a petrol interceptor before discharging to the stream. 

 

4.3.2 Treatment Train 

Through the SuDs measures described above, the surface water management (treatment train) 
approach has been incorporated into the development in accordance with the GDSDS. This will 
assure the surface water runoff quantity and quality issues are addressed. 

In accordance with the GDSDS, the following four objectives of the treatment train provide an 
integrated and balanced approach to help mitigate the changes in surface water runoff flows 
that occur as land is urbanised and to help mitigate the impacts of surface water quality on 
receiving systems: 

1. Pollution Prevention: spill prevention (protection provided by soakaway), recycling, 
public awareness, and participation. 

2. Source Control: conveyance and infiltration of runoff (provided by the proposed surface 
water network, Detention Basin, Dry Swale, Hydrobrake, Petrol Interceptor and 
Permeable Paving). 
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3. Site Control: reduction in volume and rate of surface water runoff, with some additional 
treatment provided (provided by Detention Basin, Hydrobrake, Petrol Interceptor and 
Permeable Paving). 

4. Regional Control: Interception of runoff downstream of all source and on-site controls 
to provide follow-up flow management and water quality treatment (provided by the 
Existing Surface Water infrastructure). 

The above measures ensure a suitable treatment train is provided in accordance with GDSDS 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2018 Innovyze

Pipe Sizes GDSDS Manhole Sizes IW Foul

FSR Rainfall Model - Scotland and Ireland

Return Period (years) 5 PIMP (%) 100

M5-60 (mm) 16.900 Add Flow / Climate Change (%) 20

Ratio R 0.272 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter

(mm)
PN

Pipes In
Invert

Level (m)
Diameter

(mm)
Backdrop

(mm)

1 74.800 1.050 Open Manhole 1200 1.000 73.750 300

2 74.800 1.319 Open Manhole 1200 1.001 73.481 300 1.000 73.481 300

4 74.800 1.449 Open Manhole 1200 1.002 73.351 300 1.001 73.351 300

4 74.800 0.975 Open Manhole 1200 2.000 73.825 225

5 74.800 1.026 Open Manhole 1200 2.001 73.774 225 2.000 73.774 225

6 74.800 1.104 Open Manhole 1200 2.002 73.696 225 2.001 73.696 225

7 74.800 1.231 Open Manhole 1200 2.003 73.569 225 2.002 73.569 225

7 74.800 1.473 Open Manhole 1200 1.003 73.327 300 1.002 73.327 300

2.003 73.402 225

8 74.800 1.558 Open Manhole 1350 1.004 73.242 375 1.003 73.317 300

8 74.800 1.814 Open Manhole 1350 1.005 72.986 450 1.004 73.061 375

9 74.800 1.841 Open Manhole 1350 1.006 72.959 450 1.005 72.959 450

10 74.800 1.956 Open Manhole 1350 1.007 72.844 450 1.006 72.844 450

11 74.800 1.982 Open Manhole 1350 1.008 72.818 450 1.007 72.818 450

12 74.810 2.016 Open Manhole 1350 1.009 72.794 450 1.008 72.794 450
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter

(mm)
PN

Pipes In
Invert

Level (m)
Diameter

(mm)
Backdrop

(mm)

13 75.000 2.345 Open Manhole 1350 1.010 72.655 450 1.009 72.655 450

14 75.000 2.368 Open Manhole 1350 1.011 72.632 450 1.010 72.632 450

74.800 2.190 Open Manhole 0 OUTFALL 1.011 72.610 450
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Upstream Manhole
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# - Indicates pipe length does not match coordinates

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 300 1 74.800 73.750 0.750 Open Manhole 1200

1.001 o 300 2 74.800 73.481 1.019 Open Manhole 1200

1.002 o 300 4 74.800 73.351 1.149 Open Manhole 1200

2.000 o 225 4 74.800 73.825 0.750 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 80.839 300.5 2 74.800 73.481 1.019 Open Manhole 1200

1.001 39.096 300.0 4 74.800 73.351 1.149 Open Manhole 1200

1.002 7.098 295.8 7 74.800 73.327 1.173 Open Manhole 1200

2.000 10.232 200.0 5 74.800 73.774 0.801 Open Manhole 1200



TOBIN Consulting Engineers Page 5

Block 10-3

Blanchardstown Corporate Park

Dublin 15

Date 19/05/2022 16:09 Designed by patrick.fanning

File 11069_DrainageModel.MDX Checked by

Micro Drainage Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2018 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

2.001 o 225 5 74.800 73.774 0.801 Open Manhole 1200

2.002 o 225 6 74.800 73.696 0.879 Open Manhole 1200

2.003 o 225 7 74.800 73.569 1.006 Open Manhole 1200

1.003 o 300 7 74.800 73.327 1.173 Open Manhole 1200

1.004 o 375 8 74.800 73.242 1.183 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

2.001 15.627 200.0 6 74.800 73.696 0.879 Open Manhole 1200

2.002 25.252 200.0 7 74.800 73.569 1.006 Open Manhole 1200

2.003 0.500# 3.0 7 74.800 73.402 1.173 Open Manhole 1200

1.003 0.500# 50.0 8 74.800 73.317 1.183 Open Manhole 1350

1.004 54.319 300.0 8 74.800 73.061 1.364 Open Manhole 1350
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.005 o 450 8 74.800 72.986 1.364 Open Manhole 1350

1.006 o 450 9 74.800 72.959 1.391 Open Manhole 1350

1.007 o 450 10 74.800 72.844 1.506 Open Manhole 1350

1.008 o 450 11 74.800 72.818 1.532 Open Manhole 1350

1.009 o 450 12 74.810 72.794 1.566 Open Manhole 1350

1.010 o 450 13 75.000 72.655 1.895 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.005 8.066 300.0 9 74.800 72.959 1.391 Open Manhole 1350

1.006 34.508 300.0 10 74.800 72.844 1.506 Open Manhole 1350

1.007 10.425 400.0 11 74.800 72.818 1.532 Open Manhole 1350

1.008 9.542 400.0 12 74.810 72.794 1.566 Open Manhole 1350

1.009 0.500# 3.6 13 75.000 72.655 1.895 Open Manhole 1350

1.010 9.112 396.2 14 75.000 72.632 1.918 Open Manhole 1350
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PN Hyd
Sect

Diam
(mm)
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Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.011 o 450 14 75.000 72.632 1.918 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.011 8.957 407.1 74.800 72.610 1.740 Open Manhole 0
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 90 0.078 0.070 0.070

User  - 90 0.085 0.076 0.147

User  - 60 0.022 0.013 0.160

User  - 60 0.083 0.050 0.209

User  - 90 0.008 0.008 0.217

1.001 User  - 100 0.005 0.005 0.005

User  - 75 0.034 0.026 0.031

User  - 100 0.002 0.002 0.033

User  - 100 0.010 0.010 0.044

User  - 90 0.051 0.046 0.089

User  - 60 0.080 0.048 0.137

User  - 60 0.017 0.010 0.147

User  - 80 0.002 0.001 0.149

1.002 User  - 75 0.006 0.005 0.005

2.000  -  - 100 0.000 0.000 0.000

2.001 User  - 100 0.002 0.002 0.002

2.002 User  - 60 0.011 0.007 0.007

User  - 100 0.002 0.002 0.009

User  - 75 0.017 0.013 0.022

2.003 User  - 75 0.174 0.131 0.131

User  - 100 0.026 0.026 0.157
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1.003 User  - 75 0.009 0.007 0.007

User  - 100 0.010 0.010 0.016

User  - 100 0.005 0.005 0.022

User  - 75 0.026 0.019 0.041

1.004 User  - 60 0.036 0.021 0.021

User  - 100 0.006 0.006 0.027

1.005 User  - 75 0.009 0.007 0.007

User  - 80 0.011 0.009 0.016

User  - 100 0.003 0.003 0.018

User  - 60 0.123 0.074 0.092

1.006 User  - 90 0.024 0.022 0.022

User  - 100 0.004 0.004 0.026

User  - 100 0.007 0.007 0.033

User  - 90 0.018 0.016 0.050

1.007 User  - 90 0.103 0.092 0.092

1.008 User  - 90 0.025 0.022 0.022

User  - 75 0.021 0.015 0.037

User  - 60 0.001 0.001 0.038

1.009 User  - 60 0.033 0.020 0.020

User  - 90 0.027 0.025 0.044

1.010  -  - 100 0.000 0.000 0.000

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)
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1.011  -  - 100 0.000 0.000 0.000

Total Total Total

1.216 0.936 0.936

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.011 74.800 72.610 72.500 0 0
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800

Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 60

Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 1 Number of Storage Structures 3 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.900 Cv (Summer) 0.750

Return Period (years) 5 Ratio R 0.272 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 30
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Hydro-Brake® Optimum Manhole: 14, DS/PN: 1.011, Volume (m³): 4.6

Unit Reference MD-SHE-0085-3800-1495-3800 Sump Available Yes

Design Head (m) 1.495 Diameter (mm) 85

Design Flow (l/s) 3.8 Invert Level (m) 72.632

Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 100

Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.495 3.8 Kick-Flo® 0.761 2.8

Flush-Flo™ 0.375 3.5 Mean Flow over Head Range - 3.1

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.

Should another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will

be invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.6 0.300 3.4 0.500 3.4 0.800 2.8 1.200 3.4 1.600 3.9

0.200 3.2 0.400 3.5 0.600 3.3 1.000 3.2 1.400 3.7 1.800 4.1
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Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

2.000 4.3 2.600 4.9 4.000 6.0 5.500 7.0 7.000 7.8 8.500 8.6

2.200 4.5 3.000 5.2 4.500 6.3 6.000 7.3 7.500 8.1 9.000 8.8

2.400 4.7 3.500 5.6 5.000 6.7 6.500 7.5 8.000 8.3 9.500 9.0
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Tank or Pond Manhole: 7, DS/PN: 1.003

Invert Level (m) 73.327

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 228.1 0.800 228.1 0.801 0.0

Tank or Pond Manhole: 9, DS/PN: 1.006

Invert Level (m) 72.959

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 91.7 1.532 91.7 1.533 0.0

Tank or Pond Manhole: 13, DS/PN: 1.010

Invert Level (m) 72.655
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Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 175.0 1.000 175.0 1.001 0.0

Manhole Headloss for Storm

PN US/MH
Name

US/MH
Headloss

1.000 1 0.500

1.001 2 0.500

1.002 4 0.500

2.000 4 0.500

2.001 5 0.500

2.002 6 0.500

2.003 7 0.500

1.003 7 0.500

1.004 8 0.500

1.005 8 0.500

1.006 9 0.500

1.007 10 0.500

1.008 11 0.500

1.009 12 0.500

1.010 13 0.500
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1.011 14 0.500

PN US/MH
Name

US/MH
Headloss
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Additional Flow - % of Total Flow 20.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 1 Number of Storage Structures 3 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.900 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.272 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
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Climate Change (%) 0, 0, 0

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s)

1.000 1 15 Winter 100 +0% 30/15 Summer 74.681 0.631 0.000 1.10 67.4

1.001 2 1440 Winter 100 +0% 30/15 Summer 74.589 0.808 0.000 0.16 9.3

1.002 4 1440 Winter 100 +0% 30/15 Summer 74.587 0.936 0.000 0.19 9.1

2.000 4 1440 Winter 100 +0% 100/360 Winter 74.586 0.536 0.000 0.01 0.5

2.001 5 1440 Winter 100 +0% 100/360 Winter 74.586 0.587 0.000 0.02 0.8

2.002 6 1440 Winter 100 +0% 100/240 Winter 74.586 0.665 0.000 0.03 0.8

2.003 7 1440 Winter 100 +0% 30/480 Winter 74.586 0.791 0.000 0.08 4.7

1.003 7 1440 Winter 100 +0% 30/240 Winter 74.586 0.959 0.000 0.23 13.4

1.004 8 1440 Winter 100 +0% 30/180 Winter 74.586 0.969 0.000 0.13 13.6

1.005 8 1440 Winter 100 +0% 30/60 Winter 74.583 1.148 0.000 0.12 14.5

1.006 9 1440 Winter 100 +0% 30/60 Winter 74.582 1.174 0.000 0.32 51.8

1.007 10 1440 Winter 100 +0% 1/360 Winter 74.581 1.287 0.000 0.43 42.4

1.008 11 960 Winter 100 +0% 1/360 Winter 74.606 1.338 0.000 0.37 35.0

1.009 12 960 Winter 100 +0% 1/240 Winter 74.628 1.384 0.000 0.12 25.8

1.010 13 960 Winter 100 +0% 1/120 Winter 74.635 1.530 0.000 0.12 11.2

1.011 14 960 Winter 100 +0% 1/120 Summer 74.636 1.554 0.000 0.05 4.3
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PN
US/MH
Name Status

Level
Exceeded

1.000 1 FLOOD RISK

1.001 2 FLOOD RISK

1.002 4 FLOOD RISK

2.000 4 FLOOD RISK

2.001 5 FLOOD RISK

2.002 6 FLOOD RISK

2.003 7 FLOOD RISK

1.003 7 FLOOD RISK

1.004 8 FLOOD RISK

1.005 8 FLOOD RISK

1.006 9 FLOOD RISK

1.007 10 FLOOD RISK

1.008 11 FLOOD RISK

1.009 12 FLOOD RISK

1.010 13 SURCHARGED

1.011 14 SURCHARGED



 
 

 

  

 

Appendix B – Power Plant Neighbouring Site Drainage Layout, Ref 
SD21A/0167 
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Appendix C – Soakaway Design 

 

 

 

 

  

 
 

 
 

 

 



  

 

 

Soakaway Design: 

Infiltration rate calculated as 0.00162 mm/sec from Site Investigation Report. 

Soakaway measurements:  

• Width 5m 
• Depth 2.5m 
• Length 10m 

HARDSTANDING AREA BREAKDOWN 

Drainage Area Sq.m 
Co-

Efficient 
Sq.m 

Road 157 0.9 141.3 

Roof 126 0.9 113.4 

Rock Fill 723 0.6 433.8 

Permeable Car 
Parking 

50 0.6 30 

Concrete Platform 259 0.9 233.1 

Footway 44 0.9 39.6 

Total:     991.2 

MET EIREANN RAINFALL DATA 
30yr Return Period 
360min Storm Duration (worst case scenario) 
Rainfall Depth = 55.5mm 

INFLOW (I): 

I = A x R 

• A ; impermeable Ara to be drained to soakaway (sq.m) 
• R: Total rainfall in design (m) 

991.2sq.m x 0.0555 = 55.0cu.m = I 

 

➢ As50 : Internal Surface area of Soakaway pit to 50% effective depth (excluding base) 
➢ F : Soil Infiltration Rate 
➢ D : Storm Duration 

Soakaway Outflow (O):  

 O = As50 x F x D 

[(10x2.5)+(5x2.5)x2] x 0.00162 x [(360 x 60)/1000] = 2.62cu.m 

Storage (S) = I – O  

55 – 2.62 = 52.37cu.m 



  

 

SOAKAWAY VOLUME REQUIRED 

Void Ratio = 0.3                              Volume = 52.37/0.3 = 174.58cu.m. 

Soakaway size beneath car park = 5 x 10 x 2.5 x 0.3 = 37.5cu.m. 

Due to the Soakaway volume being smaller than the required volume an overflow is being provided into the 
neighbouring power plant site. The Discharge will be maintained at 2.0l/s. 



  

 

  

 

Appendix D – QBar Calculation 

 

 

 

 

  

 
 

 
 

 

 



  

 

 

It is proposed to attenuated runoff from the proposed development to Greenfield Runoff or Qbar as per the 
recommendations of the GDSDS. Qbar is estimated at 5.1l/s using the Institute of Hydrology equation.  

𝑄𝑏𝑎𝑟[𝑟𝑢𝑟𝑎𝑙] = 0.00108 𝑥 𝐴𝑅𝐸𝐴0.89𝑥𝑆𝐴𝐴𝑅1.17𝑥 𝑆𝑃𝑅 2.17 

Were. 

𝑄𝑏𝑎𝑟[𝑟𝑢𝑟𝑎𝑙] = is the mean annual flood flow from a rural catchment 

𝐴𝑅𝐸𝐴 = the area of the catchment in ha. = 50ha 

𝑆𝐴𝐴𝑅 = is the standard average annual rainfall = 780  

𝑆𝑃𝑅 = Standard Percentage Runoff coefficient for the soil category, where SPR values for the 5 soil types are as 
follows; Soil 1 = 0.1; Soil 2 = 0.3; Soil 3 =0.37; Soil 4 = 0.47; Soil 5 = 0.53 

A SPR value of 0.3 (Soil Type 2) has been applied for the subject site.  

𝑄𝑏𝑎𝑟[𝑟𝑢𝑟𝑎𝑙] = 0.00108 𝑥 500.89𝑥7801.17𝑥 0.32.17 

𝑄𝑏𝑎𝑟[𝑟𝑢𝑟𝑎𝑙] = 103.42𝑙/𝑠 𝑓𝑜𝑟 50ℎ𝑎 𝑜𝑟  0.34𝑙/𝑠 𝑓𝑜𝑟 𝑎𝑛 𝑎𝑟𝑒𝑎 𝑜𝑓 0.162ℎ𝑎 

Proposed discharge rate of 2.0l/s as per Greater Dublin Regional Code of Practice.



  

 

  

 

Appendix E – Site Investigation Results 
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