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1 Introduction 

This documentation is submitted as part of a Part 8 planning application to Fingal County Council for a 

site of approx. 9.47 hectares. The documentation pertains to a proposed linear park which forms part of 

a proposed residential development. The documentation should be read in conjunction with other 

complementary documentation related specifically to the proposed linear park, as submitted by Dermot 

Foley Landscape Architects, Punch Consulting Engineers, Fallon Design, Faith Wilson Ecologist, 

Archaeology Plan and The Tree File. The documentation should also be read in conjunction with 

documentation submitted by the residential design team, which is led by Walsh Associates Architects, 

and which includes information related to landscape and open space issued by BSM as well as engineering 

proposals and other associated documentation. The proposed linear park is one a of a number of open 

spaces included in the residential development. The other open spaces are designed by BSM. It is 

intended that the proposed linear park will ultimately to be extended to form a larger contiguous park 

of c. 11.8 hectares, stretching from Church Road in the east to the Pinkeen River in the west. A sketch 

plan for the overall park is included in the Design Rationale, as submitted by Dermot Foley Landscape 

Architects. 

The site is located at Church Fields Linear Park, Dublin 15. The site location is shown in Figure 1-1 and 

Figure 1-2 below.  

This report deals specifically with the existing surface water drainage and proposed design, while also 

looking at existing foul water drainage and watermain infrastructure for this application. This report has 

been prepared with reference to the “Greater Dublin Regional Code of Practice for Drainage Works”, 

and the “Irish Water Code of Practice for Wastewater Infrastructure”. 

 

 

Figure 1-1: Site Location of the Proposed Development (Ref. Google Maps) 

Site Location 
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Figure 1-2: Site Location of the Proposed Development (Ref. Google Maps)  

 

1.1 Proposed Development 

Fingal County Council (FCC) propose to develop park lands in Tyrrelstown townland to the north of 

Mulhuddart village in west Dublin. The site is bounded by industrial buildings fronting onto Damastown 

Way and Damastown Court to the west, Damastown Avenue to the north, Church Road to the east and 

by the Avondale Park and Wellview Green developments to the south. It is located within the southern 

part of Tyrrelstown townland. The Pinkeen River, a tributary of the Tolka River, runs from north to south 

through the Study Area to the west. 

Proposed works to include all ancillary site development and landscaping works, including public lighting, 

play equipment, furniture and sports equipment, cycle parking, seating, pathways, planting, surface 

water drainage and boundaries. 

The proposed works are outlined in a series of landscape architectural drawings prepared by Dermot 

Foley Landscape Architects and engineering drawings prepared by PUNCH Consulting Engineers and 

supplied as part of the planning documentation. 

  

Site Location 
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2 Surface Water Drainage  

2.1 Existing Surface Water Drainage 

2.1.1 Existing Surface Water Drainage - Public records 

Based on existing Irish Water records the following surface water sewerage system, described with 

respect to a central site reference is as follows: 

• 300mm diameter ductile iron public surface water sewer from 2007 is located to the west of 

the site boundary and is running in a south-westerly direction from Church Road to the west of 

the site. 

• Four uPVC public surface water sewers of 100mm diameter of unknown age are located just south 

of the site boundary and flow in a southernly direction. 

Please refer to Appendix A for Irish Water Record drawings illustrating the existing drainage arrangement. 

An extract is shown in Figure 2-1 below. Please also refer to associated PUNCH drainage drawings for 

further details. 

 

Figure 2-1: Existing surface water drainage surrounding the site (Extract from Irish Water records)  

 

 

 

 

Site Location 
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2.2 Proposed Surface Water Drainage 

2.2.1 General 

The proposed surface water drainage system has been designed using Causeway Flow software with 

reference to the Department of Environment and Local Government’s guidance document 

“Recommendations for Site Development Works for Housing Areas”, with guidance taken from the 

“Greater Dublin Strategic Drainage Study” (GDSDS) and the FCC’s Development Plan, FCC Strategic Flood 

Risk Assessment, and CIRIA Publications C644 – “Building Greener”. 

A new surface water sewer network shall be provided for the proposed development. All surface water 

run-off from hardstanding areas is designed to be collected by a gravity pipe network.  

The site falls from east to west. Run-off from hardstanding areas will be collected and attenuated.  

No buildings or covered areas are proposed within this scheme.  

The proposed network will discharge to the proposed housing estate drainage network being designed by 

Waterman Moylan Consulting Engineers to the north of the park. To attenuate the linear park network, 

4 no. swales are proposed.  

Please refer to section 2.3 for proposed SUDS measures. 

The proposed stormwater sewers have been designed using Causeway Flow software.  Table 2-1 describes 

the stormwater drainage design parameters used and detailed calculations are enclosed in Appendix B. 

Table 2-1: Stormwater Drainage Design Summary 

 

 

  

Description Value  

Site area 2 ha 

Return period target Pipe Design 1 in 5 year. 

Network Design 1 in 30 year + CC. 

Check 1 in 100 year + CC for 

flooding. 

Climate Change 20% 

M5-60 16.2 

Ratio R 0.274 

SAAR 819mm 

Flow reduction parameter Refer housing scheme design 

Infiltration Rate N/A 



   

Part XI Church Fields Housing and Eastern Linear Park Development 

Engineering Planning Report 

202203-PUNCH-XX-XX-RP-C-001 Page 5 December 2021 

2.2.2 Causeway Flow Modelling – General  

The proposed surface water drainage system has been designed using Causeway Flow software in 

accordance with the Department of Environment and Local Government’s guidance document 

“Recommendations for Site Development Works for Housing Areas”, with guidance taken from the 

“Greater Dublin Strategic Drainage Study” (GDSDS) and the FCC Development Plan. 

The model has analysed a range of storms at the 1% AEP (1 in 100-year return period storm), with a 20% 

additional rainfall to allow for climate change. 

Four swales have been incorporated into the design. These have been modelled as pipes within Causeway 

Flow at their respective positions. 

Depths of water in the network model (including pipework, manholes and the swales) have been assessed 

for surcharging and flood risk. The model is established such that a flood risk is identified in the model 

results if the water rises to within 300mm of the cover level. If the water level rises to a level below 

this, it is identified as a surcharge within the model results.  It is important to note that this warning is 

given related to proposed ground level at the node (not adjacent floor level).   

Causeway includes a design setting called “additional storage”. This is included in the software to 

account for storage volume in the network provided by secondary drainage including access junctions, 

inspection chambers, service connections etc. This provides additional storage in the network above the 

storage provided within the swales and primary drainage network. 20m3/ha is the standard allowance 

provided for in Causeway Flow and was utilised for this design. 

Please refer to detailed Causeway calculations (inputs and outputs) enclosed in Appendix B for details. 

 

2.2.3 Causeway Flow - Area Contribution 

Causeway flow does not allow for different surfaces to contribute to the drainage network at different 

runoff rates. For this design all the impervious areas have been assumed for at full runoff rate.  

 

Figure 2-2: SUDs Layout extract with finish types (202203-PUNCH-XX-XX-DR-C-0150) 
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2.2.4 Rainfall Data 

A value for the SAAR for the site has been obtained from the Met Éireann website. The SAAR value used 

was 819mm 

The following rainfall parameters have been utilised in the Causeway Flow model: M5-60 of 16.2mm and 

a Ratio (R) of 0.274.  These figures have been taken from Met Éireann Rainfall Data, refer to Appendix C 

for rainfall data sheet.   

 

2.2.5 Qbar Calculation 

Drainage design has been provided for Linear Park only and this connects to housing scheme drainage 

design undertaken by Waterman Moylan. Please refer to the housing scheme drainage design for Qbar 

and attenuation calculation.  
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2.3  SUDs Proposals 

The proposed development has been assessed in relation to Sustainable Urban Drainage Systems (SuDS).   

A variety of SuDS measures may be adopted to comply with Council recommendations. All SuDS measures 

are to be implemented with reference to the UK Suds Manual and FCC drainage requirements.  

Relatively small volumes of rainwater collected on the respective SuDS devices will enter the public 

sewer network during typical low intensity storms. This is because the proposed SuDS measures will retain 

rainwater until it is either used via evapotranspiration in the green areas.  

The SuDS processes decrease the impact of the development on the receiving environment by providing 

amenity and biodiversity in many cases.  Regular maintenance of the SuDS proposals is required to ensure 

they are operating to their optimal level throughout their design life. 

The specific measures adopted for the proposed development have been agreed in principle with FCC 

and comprise the following: 

 

2.3.1 Permeable Pavements 

A proportion of the areas of pedestrian walkways on site are proposed as permeable pavements.   

The treatment processes that occurs within permeable pavements include: 

I. Filtration of silt and the attached pollutants – the majority of silt is trapped within the top 30mm 

of the jointing material between the blocks 

II. Biodegradation of organic pollutants, such as petrol and diesel within the pavement construction 

III. Adsorption of pollutants (pollutants attach or bind to surfaces within the construction) which 

depends on factors such as texture, aggregate structure and moisture content 

IV. Settlement and retention of solids. 

CIRIA C753 (The SuDS Manual) notes that regarding interception design of pervious pavements, studies 

have shown that runoff typically does not occur from pervious pavements for rainfall events up to 5 mm. 

Permeable pavements are proposed to be sealed below sue to the impervious nature of the existing soil. 

 

2.3.2 Engineered Swales 

A proportion of impervious pavement are to drain to proposed swales.  The swales will provide treatment 

via evapotranspiration within the topsoil layers. Infiltration into the ground below will not be significant 

due to the highly impermeable clay layers below. The swales will comprise high permeability soils with 

a filter drain at low level to drain waterlogged conditions.  

The proposed swales are to include shallow depth high permeability soil with low grass and planting.  A 

perforated surface water filter drain is to be provided at a low level to drain any excess surface water.  

Any water that drains through the above-mentioned perforated drainage pipe will subsequently discharge 

to the main stormwater drainage system. 

CIRIA C753 (The SuDS Manual) Table 24.6 notes that regarding interception design of swales, pavements 

drained by swales can be considered to provide interception, i.e. it can be assumed that there will be 

zero runoff from the first 5 mm rainfall for 80% of events during the summer and 50% in winter.  

The detail of swales are to be as per the landscape architects’ drawings. 
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3 Foul Water Drainage 

All existing foul water sewers within the vicinity of the site will be retained. 

3.1 Existing Foul Water Drainage 

3.1.1 Existing Foul Water Drainage - Public records 

Based on existing Irish Water records the following surface water sewerage system, described with 

respect to a central site reference of is as follows: 

• Two 225mm diameter public foul water sewers of unknown material and age start south of the 

site boundary and flow in a southernly direction. 

• 375mm diameter public foul sewer of unknown material and age runs in a south-westerly 

direction along the eastern site boundary. 

 

Figure 3-1: Existing foul water drainage surrounding the site (Extract from Irish Water records)  

There is provisions made in the drainage design for the potential future development of a café on the 

site. 

4 Watermain Design 

There is a watermain connected to the north of the site to supply the potential development of a café 

within the area as well as water fountains.  

All existing watermains within the vicinity of the site will be retained.  

The full record drawings can be seen in Appendix A 

Site Location 
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Figure 4-1: Irish Water Public Records, Northern site boundary 

 

  

Site Location 
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5 Roads and Access 

This proposal only involves pedestrian route development. Vehicle access to the site will not be 

permitted during everyday operation.  

5.1 Pedestrian Access 

The proposed landscape design of the linear park includes for a number of pedestrian walkways. Please 

refer to the Architects drawings for further details. 

5.2 Proposed Roads & Access 

The park development provides only for maintenance vehicle access.  Refer to autotrack diagrams for 

proposed vehicle access routes. 
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
100
20
Scotland and Ireland
16.200
0.274
0.750
4.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Future_SMH 1.0
Future_SMH 1.1
Future_SMH 1.2
Future_SMH 1.3
SMH 1.0
SMH 1.1
SMH 1.2
SMH 1.3
SMH 1.4
Headwall 2
Headwall 1
SMH 1.5
SMH 1.6_Ouƞall
SMH 2.0
SMH 2.1
SMH 3.0
SMH 3.1
SMH 2.2
SMH 2.3
SMH 2.4
SMH 2.5_Ouƞall
SMH 4.0
SMH 4.1
SMH 4.2
Headwall 3
SMH 5.0
Headwall 4
Swale
Headwall 5
SMH 4.3
SMH 4.4_Ouƞall

0.178
0.010
0.004

0.059
0.009
0.017
0.030

0.012

0.018
0.005
0.010
0.015
0.013
0.013

0.005
0.036
0.013

0.031

4.00
4.00
4.00

4.00
4.00
4.00
4.00

4.00

4.00
4.00
4.00
4.00
4.00
4.00
4.00

4.00
4.00
4.00

4.00

83.350
83.400
82.720
82.000
82.750
82.720
81.900
80.000
79.850
79.500
77.000
76.700
77.400
75.550
74.500
73.500
73.700
73.650
73.360
73.000
72.500
76.200
76.450
76.300
76.280
75.720
75.800
75.890
75.700
75.600
75.500

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

707011.628
707009.561
706962.485
706921.671
706963.566
706960.827
706916.469
706879.190
706872.846
706869.099
706830.189
706825.398
706828.195
706767.935
706699.314
706681.752
706685.484
706683.645
706682.396
706669.201
706671.549
706805.243
706814.585
706815.371
706811.665
706778.401
706784.078
706784.790
706777.382
706773.302
706763.142

741270.374
741274.861
741287.695
741298.006
741272.024
741280.424
741291.338
741330.091
741328.043
741328.778
741338.665
741340.303
741351.172
741338.808
741354.864
741328.077
741343.347
741355.895
741364.489
741367.917
741376.859
741297.994
741333.600
741342.460
741343.408
741326.161
741347.240
741350.849
741352.891
741353.850
741352.916

1.500
1.580
1.713
2.396
1.500
1.530
2.578
2.471
2.543
2.320
1.827
1.696
2.442
1.500
1.860
1.500
1.962
2.123
1.978
1.845
1.500
1.100
1.501
1.388
1.384
1.100
1.270
1.376
1.218
1.136
1.078
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

Future_S1.000 Future_SMH 1.0 Future_SMH 1.1 4.940 0.600 81.850 81.820 0.030 164.7 300 4.07 50.0

Future_S1.000 1.222 86.4 28.9 1.200 1.280 0.178 0.0 119 1.104

Future_S1.001 Future_SMH 1.1 Future_SMH 1.2 48.794 0.600 81.820 81.007 0.813 60.0 300 4.47 50.0

Future_S1.001 2.033 143.7 30.6 1.280 1.413 0.188 0.0 93 1.625

Future_S1.002 Future_SMH 1.2 Future_SMH 1.3 42.096 0.600 81.007 79.604 1.403 30.0 300 4.71 50.0

Future_S1.002 2.881 203.6 31.2 1.413 2.096 0.192 0.0 79 2.103

Future_S1.005 Future_SMH 1.3 SMH 1.2 8.457 0.600 79.604 79.322 0.282 30.0 300 4.76 50.0

Future_S1.005 2.881 203.6 31.2 2.096 2.278 0.192 0.0 79 2.103

S1.000 SMH 1.0 SMH 1.1 8.835 0.600 81.250 81.190 0.060 147.3 300 4.11 50.0

S1.000 1.293 91.4 9.6 1.200 1.230 0.059 0.0 65 0.847

S1.001 SMH 1.1 SMH 1.2 45.681 0.600 81.190 80.276 0.914 50.0 300 4.46 50.0

S1.001 2.228 157.5 11.1 1.230 1.324 0.068 0.0 54 1.304

S1.003 SMH 1.2 SMH 1.3 53.793 0.600 79.322 77.529 1.793 30.0 300 5.07 50.0

S1.003 2.881 203.6 45.0 2.278 2.171 0.277 0.0 95 2.327

S1.004 SMH 1.3 SMH 1.4 6.674 0.600 77.529 77.307 0.222 30.0 300 5.11 50.0

S1.004 2.881 203.6 49.9 2.171 2.243 0.307 0.0 100 2.392

S1.005 SMH 1.4 Headwall 2 3.821 0.600 77.307 77.180 0.127 30.0 300 5.13 50.0

S1.005 2.881 203.6 49.9 2.243 2.020 0.307 0.0 100 2.392

Swale 3 Headwall 2 Headwall 1 40.149 0.600 77.180 75.173 2.007 20.0 300 5.32 50.0

Swale 3 3.531 249.6 49.9 2.020 1.527 0.307 0.0 91 2.778

S1.006 Headwall 1 SMH 1.5 5.074 0.600 75.173 75.004 0.169 30.0 300 5.35 50.0

S1.006 2.881 203.6 49.9 1.527 1.396 0.307 0.0 100 2.392

S1.007 SMH 1.5 SMH 1.6_Ouƞall 11.226 0.600 75.004 74.958 0.046 244.0 300 5.54 50.0

S1.007 1.002 70.8 51.9 1.396 2.142 0.319 0.0 191 1.091

S2.000 SMH 2.0 SMH 2.1 70.477 0.600 74.050 72.640 1.410 50.0 300 4.53 50.0

S2.000 2.228 157.5 0.0 1.200 1.560 0.000 0.0 0 0.000

S2.001 SMH 2.1 SMH 2.2 15.703 0.600 72.640 72.117 0.523 30.0 300 4.62 50.0

S2.001 2.881 203.6 2.9 1.560 1.233 0.018 0.0 25 1.047

S3.000 SMH 3.0 SMH 3.1 15.719 0.600 72.000 71.738 0.262 60.0 300 4.13 50.0

S3.000 2.033 143.7 0.8 1.200 1.662 0.005 0.0 16 0.552

S3.001 SMH 3.1 SMH 2.2 12.682 0.600 71.738 71.527 0.211 60.0 300 4.23 50.0

S3.001 2.033 143.7 2.4 1.662 1.823 0.015 0.0 27 0.781

S2.002 SMH 2.2 SMH 2.3 8.684 0.600 71.527 71.382 0.145 60.0 300 4.69 50.0

S2.002 2.033 143.7 7.8 1.823 1.678 0.048 0.0 47 1.101

S2.003 SMH 2.3 SMH 2.4 13.633 0.600 71.382 71.155 0.227 60.0 300 4.80 50.0

S2.003 2.033 143.7 9.9 1.678 1.545 0.061 0.0 53 1.181

S2.004 SMH 2.4 SMH 2.5_Ouƞall 9.245 0.600 71.155 71.000 0.155 59.5 300 4.88 50.0

S2.004 2.042 144.3 12.0 1.545 1.200 0.074 0.0 58 1.255

S4.000 SMH 4.0 SMH 4.1 36.829 0.600 75.100 74.949 0.151 243.9 300 4.61 50.0

S4.000 1.002 70.8 0.8 0.800 1.201 0.005 0.0 23 0.337

S4.001 SMH 4.1 SMH 4.2 8.961 0.600 74.949 74.912 0.037 242.2 300 4.76 50.0

S4.001 1.006 71.1 6.7 1.201 1.088 0.041 0.0 62 0.637

S4.002 SMH 4.2 Headwall 3 3.829 0.600 74.912 74.896 0.016 239.3 300 4.82 50.0

S4.002 1.012 71.5 8.8 1.088 1.084 0.054 0.0 71 0.692

Swale 4 Headwall 3 Swale 27.889 0.600 74.896 74.782 0.114 244.6 300 5.29 50.0

Swale 4 1.001 70.7 8.8 1.084 0.808 0.054 0.0 71 0.688

S5.000 SMH 5.0 Headwall 4 21.864 0.600 74.620 74.530 0.090 242.9 300 4.36 50.0

S5.000 1.004 71.0 5.0 0.800 0.970 0.031 0.0 54 0.585
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

Swale 5 Headwall 4 Swale 3.679 0.600 74.530 74.514 0.016 229.9 300 4.42 50.0

Swale 5 1.032 73.0 5.0 0.970 1.076 0.031 0.0 53 0.598

S4.003 Swale Headwall 5 7.684 0.600 74.514 74.482 0.032 240.1 300 5.42 50.0

S4.003 1.010 71.4 13.8 1.076 0.918 0.085 0.0 89 0.787

S4.004 Headwall 5 SMH 4.3 4.192 0.600 74.482 74.464 0.018 232.9 300 5.48 50.0

S4.004 1.026 72.5 13.8 0.918 0.836 0.085 0.0 88 0.794

S4.005 SMH 4.3 SMH 4.4_Ouƞall 10.206 0.600 74.464 74.422 0.042 243.0 300 5.65 50.0

S4.005 1.004 71.0 13.8 0.836 0.778 0.085 0.0 89 0.783

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

Future_S1.000 4.940 164.7 300 Circular 83.350 81.850 1.200 83.400 81.820 1.280

Future_S1.000 Future_SMH 1.0 1200 Manhole Adoptable Future_SMH 1.1 1200 Manhole Adoptable

Future_S1.001 48.794 60.0 300 Circular 83.400 81.820 1.280 82.720 81.007 1.413

Future_S1.001 Future_SMH 1.1 1200 Manhole Adoptable Future_SMH 1.2 1200 Manhole Adoptable

Future_S1.002 42.096 30.0 300 Circular 82.720 81.007 1.413 82.000 79.604 2.096

Future_S1.002 Future_SMH 1.2 1200 Manhole Adoptable Future_SMH 1.3 1200 Manhole Adoptable

Future_S1.005 8.457 30.0 300 Circular 82.000 79.604 2.096 81.900 79.322 2.278

Future_S1.005 Future_SMH 1.3 1200 Manhole Adoptable SMH 1.2 1200 Manhole Adoptable

S1.000 8.835 147.3 300 Circular 82.750 81.250 1.200 82.720 81.190 1.230

S1.000 SMH 1.0 1200 Manhole Adoptable SMH 1.1 1200 Manhole Adoptable

S1.001 45.681 50.0 300 Circular 82.720 81.190 1.230 81.900 80.276 1.324

S1.001 SMH 1.1 1200 Manhole Adoptable SMH 1.2 1200 Manhole Adoptable

S1.003 53.793 30.0 300 Circular 81.900 79.322 2.278 80.000 77.529 2.171

S1.003 SMH 1.2 1200 Manhole Adoptable SMH 1.3 1200 Manhole Adoptable

S1.004 6.674 30.0 300 Circular 80.000 77.529 2.171 79.850 77.307 2.243

S1.004 SMH 1.3 1200 Manhole Adoptable SMH 1.4 1200 Manhole Adoptable

S1.005 3.821 30.0 300 Circular 79.850 77.307 2.243 79.500 77.180 2.020

S1.005 SMH 1.4 1200 Manhole Adoptable Headwall 2 1200 Manhole Adoptable

Swale 3 40.149 20.0 300 Circular 79.500 77.180 2.020 77.000 75.173 1.527

Swale 3 Headwall 2 1200 Manhole Adoptable Headwall 1 1200 Manhole Adoptable

S1.006 5.074 30.0 300 Circular 77.000 75.173 1.527 76.700 75.004 1.396

S1.006 Headwall 1 1200 Manhole Adoptable SMH 1.5 1200 Manhole Adoptable

S1.007 11.226 244.0 300 Circular 76.700 75.004 1.396 77.400 74.958 2.142

S1.007 SMH 1.5 1200 Manhole Adoptable SMH 1.6_Ouƞall 1200 Manhole Adoptable

S2.000 70.477 50.0 300 Circular 75.550 74.050 1.200 74.500 72.640 1.560

S2.000 SMH 2.0 1200 Manhole Adoptable SMH 2.1 1200 Manhole Adoptable

S2.001 15.703 30.0 300 Circular 74.500 72.640 1.560 73.650 72.117 1.233

S2.001 SMH 2.1 1200 Manhole Adoptable SMH 2.2 1200 Manhole Adoptable

S3.000 15.719 60.0 300 Circular 73.500 72.000 1.200 73.700 71.738 1.662

S3.000 SMH 3.0 1200 Manhole Adoptable SMH 3.1 1200 Manhole Adoptable

S3.001 12.682 60.0 300 Circular 73.700 71.738 1.662 73.650 71.527 1.823

S3.001 SMH 3.1 1200 Manhole Adoptable SMH 2.2 1200 Manhole Adoptable
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

S2.002 8.684 60.0 300 Circular 73.650 71.527 1.823 73.360 71.382 1.678

S2.002 SMH 2.2 1200 Manhole Adoptable SMH 2.3 1200 Manhole Adoptable

S2.003 13.633 60.0 300 Circular 73.360 71.382 1.678 73.000 71.155 1.545

S2.003 SMH 2.3 1200 Manhole Adoptable SMH 2.4 1200 Manhole Adoptable

S2.004 9.245 59.5 300 Circular 73.000 71.155 1.545 72.500 71.000 1.200

S2.004 SMH 2.4 1200 Manhole Adoptable SMH 2.5_Ouƞall 1200 Manhole Adoptable

S4.000 36.829 243.9 300 Circular 76.200 75.100 0.800 76.450 74.949 1.201

S4.000 SMH 4.0 1200 Manhole Adoptable SMH 4.1 1200 Manhole Adoptable

S4.001 8.961 242.2 300 Circular 76.450 74.949 1.201 76.300 74.912 1.088

S4.001 SMH 4.1 1200 Manhole Adoptable SMH 4.2 1200 Manhole Adoptable

S4.002 3.829 239.3 300 Circular 76.300 74.912 1.088 76.280 74.896 1.084

S4.002 SMH 4.2 1200 Manhole Adoptable Headwall 3 1200 Manhole Adoptable

Swale 4 27.889 244.6 300 Circular 76.280 74.896 1.084 75.890 74.782 0.808

Swale 4 Headwall 3 1200 Manhole Adoptable Swale 1200 Manhole Adoptable

S5.000 21.864 242.9 300 Circular 75.720 74.620 0.800 75.800 74.530 0.970

S5.000 SMH 5.0 1200 Manhole Adoptable Headwall 4 1200 Manhole Adoptable

Swale 5 3.679 229.9 300 Circular 75.800 74.530 0.970 75.890 74.514 1.076

Swale 5 Headwall 4 1200 Manhole Adoptable Swale 1200 Manhole Adoptable

S4.003 7.684 240.1 300 Circular 75.890 74.514 1.076 75.700 74.482 0.918

S4.003 Swale 1200 Manhole Adoptable Headwall 5 1200 Manhole Adoptable

S4.004 4.192 232.9 300 Circular 75.700 74.482 0.918 75.600 74.464 0.836

S4.004 Headwall 5 1200 Manhole Adoptable SMH 4.3 1200 Manhole Adoptable

S4.005 10.206 243.0 300 Circular 75.600 74.464 0.836 75.500 74.422 0.778

S4.005 SMH 4.3 1200 Manhole Adoptable SMH 4.4_Ouƞall 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

Future_SMH 1.0

Future_SMH 1.1

Future_SMH 1.2

Future_SMH 1.3

SMH 1.0

707011.628

707009.561

706962.485

706921.671

706963.566

741270.374

741274.861

741287.695

741298.006

741272.024

83.350

83.400

82.720

82.000

82.750

1.500

1.580

1.713

2.396

1.500

1200

1200

1200

1200

1200

0

1

0

1

0

1

0

0

0
1

0
1

0
1

0

0

Future_S1.000
Future_S1.000

Future_S1.001
Future_S1.001

Future_S1.002
Future_S1.002

Future_S1.005

S1.000

81.850
81.820

81.820
81.007

81.007
79.604

79.604

81.250

300
300

300
300

300
300

300

300
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SMH 1.1

SMH 1.2

SMH 1.3

SMH 1.4

Headwall 2

Headwall 1

SMH 1.5

SMH 1.6_Ouƞall

SMH 2.0

SMH 2.1

SMH 3.0

SMH 3.1

SMH 2.2

706960.827

706916.469

706879.190

706872.846

706869.099

706830.189

706825.398

706828.195

706767.935

706699.314

706681.752

706685.484

706683.645

741280.424

741291.338

741330.091

741328.043

741328.778

741338.665

741340.303

741351.172

741338.808

741354.864

741328.077

741343.347

741355.895

82.720

81.900

80.000

79.850

79.500

77.000

76.700

77.400

75.550

74.500

73.500

73.700

73.650

1.530

2.578

2.471

2.543

2.320

1.827

1.696

2.442

1.500

1.860

1.500

1.962

2.123

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1

0

1

20

10

10

1

0

1

0

1

0

1

0

1
0

0

1

0

1

2

0

1

0
1
2

0
1

0
1

0
1

0
1

0
1

0
1

0
1

0

0
1

0
1
2

0

S1.000

S1.001
S1.001
Future_S1.005

S1.003
S1.003

S1.004
S1.004

S1.005
S1.005

Swale 3
Swale 3

S1.006
S1.006

S1.007
S1.007

S2.000
S2.000

S2.001

S3.000
S3.000

S3.001
S3.001
S2.001

S2.002

81.190

81.190
80.276
79.322

79.322
77.529

77.529
77.307

77.307
77.180

77.180
75.173

75.173
75.004

75.004
74.958

74.050
72.640

72.640

72.000
71.738

71.738
71.527
72.117

71.527

300

300
300
300

300
300

300
300

300
300

300
300

300
300

300
300

300
300

300

300
300

300
300
300

300
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SMH 2.3

SMH 2.4

SMH 2.5_Ouƞall

SMH 4.0

SMH 4.1

SMH 4.2

Headwall 3

SMH 5.0

Headwall 4

Swale

Headwall 5

SMH 4.3

SMH 4.4_Ouƞall

706682.396

706669.201

706671.549

706805.243

706814.585

706815.371

706811.665

706778.401

706784.078

706784.790

706777.382

706773.302

706763.142

741364.489

741367.917

741376.859

741297.994

741333.600

741342.460

741343.408

741326.161

741347.240

741350.849

741352.891

741353.850

741352.916

73.360

73.000

72.500

76.200

76.450

76.300

76.280

75.720

75.800

75.890

75.700

75.600

75.500

1.978

1.845

1.500

1.100

1.501

1.388

1.384

1.100

1.270

1.376

1.218

1.136

1.078

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1

0

1

0

1

0

1

0

1

0

1

0

0

1

0

1

2

0

1

0

10

1

1

0
1

0
1

0
1

0
1

0
1

0

0
1

0
1
2

0
1

0
1

0
1

S2.002

S2.003
S2.003

S2.004
S2.004

S4.000
S4.000

S4.001
S4.001

S4.002
S4.002

Swale 4

S5.000
S5.000

Swale 5
Swale 5
Swale 4

S4.003
S4.003

S4.004
S4.004

S4.005
S4.005

71.382

71.382
71.155

71.155
71.000

75.100
74.949

74.949
74.912

74.912
74.896

74.896

74.620
74.530

74.530
74.514
74.782

74.514
74.482

74.482
74.464

74.464
74.422

300

300
300

300
300

300
300

300
300

300
300

300

300
300

300
300
300

300
300

300
300

300
300
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
Scotland and Ireland
16.200
0.274
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 20 0 0
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer Future_SMH 1.0 10 82.069 0.219 72.5 0.7659 0.0000 OK

15 minute summer Future_SMH 1.0 Future_S1.000 Future_SMH 1.1 72.5 1.521 0.839 0.2346

15 minute summer Future_SMH 1.1 10 81.986 0.166 76.6 0.2088 0.0000 OK

15 minute summer Future_SMH 1.1 Future_S1.001 Future_SMH 1.2 76.7 2.220 0.534 1.6864

15 minute summer Future_SMH 1.2 10 81.137 0.130 78.3 0.1527 0.0000 OK

15 minute summer Future_SMH 1.2 Future_S1.002 Future_SMH 1.3 78.5 2.431 0.386 1.3605

15 minute summer Future_SMH 1.3 10 79.755 0.151 78.5 0.1707 0.0000 OK

15 minute summer Future_SMH 1.3 Future_S1.005 SMH 1.2 78.3 2.149 0.384 0.3081

15 minute winter SMH 1.0 10 81.362 0.112 24.0 0.2139 0.0000 OK

15 minute winter SMH 1.0 S1.000 SMH 1.1 24.0 1.193 0.263 0.1793

15 minute winter SMH 1.1 10 81.276 0.086 27.7 0.1079 0.0000 OK

15 minute winter SMH 1.1 S1.001 SMH 1.2 27.6 1.675 0.175 0.7529

15 minute winter SMH 1.2 10 79.479 0.157 112.8 0.1987 0.0000 OK

15 minute winter SMH 1.2 S1.003 SMH 1.3 112.1 2.382 0.550 2.5153

15 minute winter SMH 1.3 10 77.752 0.223 124.3 0.3062 0.0000 OK

15 minute winter SMH 1.3 S1.004 SMH 1.4 122.0 2.133 0.599 0.3821

15 minute winter SMH 1.4 11 77.539 0.232 122.0 0.2622 0.0000 OK

15 minute winter SMH 1.4 S1.005 Headwall 2 122.2 2.606 0.600 0.1772

15 minute winter Headwall 2 11 77.327 0.147 122.2 0.1664 0.0000 OK

15 minute winter Headwall 2 Swale 3 Headwall 1 122.7 2.330 0.492 2.1032

15 minute winter Headwall 1 11 75.607 0.434 122.7 0.4909 0.0000 SURCHARGED

15 minute winter Headwall 1 S1.006 SMH 1.5 122.7 1.743 0.603 0.3573

15 minute winter SMH 1.5 11 75.465 0.461 126.9 0.5863 0.0000 SURCHARGED

15 minute winter SMH 1.5 S1.007 SMH 1.6_Ouƞall 126.9 1.804 1.792 0.7691 56.7

15 minute winter SMH 1.6_Ouƞall 11 75.227 0.269 126.9 0.0000 0.0000 OK
15 minute summer SMH 2.0 1 74.050 0.000 0.0 0.0000 0.0000 OK

15 minute summer SMH 2.0 S2.000 SMH 2.1 0.0 0.000 0.000 0.1925

15 minute winter SMH 2.1 10 72.680 0.040 7.3 0.0524 0.0000 OK

15 minute winter SMH 2.1 S2.001 SMH 2.2 7.2 1.350 0.036 0.0843

15 minute winter SMH 3.0 10 72.025 0.025 2.0 0.0296 0.0000 OK

15 minute winter SMH 3.0 S3.000 SMH 3.1 2.0 0.472 0.014 0.0682

15 minute winter SMH 3.1 10 71.780 0.042 6.1 0.0516 0.0000 OK

15 minute winter SMH 3.1 S3.001 SMH 2.2 6.1 0.594 0.042 0.1336

15 minute winter SMH 2.2 10 71.607 0.080 19.4 0.1021 0.0000 OK

15 minute winter SMH 2.2 S2.002 SMH 2.3 19.4 1.201 0.135 0.1404

15 minute winter SMH 2.3 10 71.470 0.088 24.7 0.1111 0.0000 OK

15 minute winter SMH 2.3 S2.003 SMH 2.4 24.7 1.285 0.172 0.2620

15 minute winter SMH 2.4 10 71.257 0.102 30.0 0.1302 0.0000 OK

15 minute winter SMH 2.4 S2.004 SMH 2.5_Ouƞall 29.9 1.516 0.207 0.1826 13.1

15 minute winter SMH 2.5_Ouƞall 10 71.092 0.092 29.9 0.0000 0.0000 OK
15 minute winter SMH 4.0 10 75.134 0.034 2.0 0.0414 0.0000 OK

15 minute winter SMH 4.0 S4.000 SMH 4.1 1.9 0.145 0.027 0.5270

15 minute winter SMH 4.1 10 75.062 0.113 16.6 0.1821 0.0000 OK

15 minute winter SMH 4.1 S4.001 SMH 4.2 16.2 0.614 0.228 0.2370

15 minute winter SMH 4.2 10 75.040 0.128 21.5 0.1685 0.0000 OK

15 minute winter SMH 4.2 S4.002 Headwall 3 21.3 0.802 0.298 0.1024

15 minute winter Headwall 3 11 75.011 0.115 21.3 0.1302 0.0000 OK

15 minute winter Headwall 3 Swale 4 Swale 21.0 0.870 0.297 0.6741
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter SMH 5.0 10 74.705 0.085 12.6 0.1433 0.0000 OK

15 minute winter SMH 5.0 S5.000 Headwall 4 12.6 0.552 0.177 0.5715

15 minute winter Headwall 4 11 74.687 0.157 12.6 0.1773 0.0000 OK

15 minute winter Headwall 4 Swale 5 Swale 11.6 0.411 0.158 0.1445

15 minute winter Swale 11 74.684 0.170 32.6 0.1927 0.0000 OK

15 minute winter Swale S4.003 Headwall 5 32.7 0.797 0.458 0.3158

15 minute winter Headwall 5 11 74.651 0.169 32.7 0.1912 0.0000 OK

15 minute winter Headwall 5 S4.004 SMH 4.3 32.8 0.844 0.452 0.1628

15 minute winter SMH 4.3 11 74.619 0.155 32.8 0.1755 0.0000 OK

15 minute winter SMH 4.3 S4.005 SMH 4.4_Ouƞall 32.8 0.955 0.462 0.3507 15.1

15 minute winter SMH 4.4_Ouƞall 11 74.561 0.139 32.8 0.0000 0.0000 OK
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Appendix C Met Eireann Rainfall Data 



                                            Met Eireann
                          Return Period Rainfall Depths for sliding Durations
                           Irish Grid:  Easting: 306873, Northing: 241348,

               Interval     |                                     Years
DURATION   6months, 1year,  |      2,     3,     4,     5,    10,    20,    30,    50,    75,   100,   150,   200,   250,   500, 
  5 mins       2.6,   3.6,  |    4.2,   5.0,   5.6,   6.0,   7.5,   9.1,  10.2,  11.7,  13.1,  14.2,  15.8,  17.1,  18.1,  N/A ,
 10 mins       3.6,   5.0,  |    5.8,   7.0,   7.8,   8.4,  10.4,  12.7,  14.2,  16.4,  18.3,  19.7,  22.0,  23.8,  25.2,  N/A ,
 15 mins       4.2,   5.9,  |    6.8,   8.2,   9.2,   9.9,  12.3,  15.0,  16.8,  19.3,  21.5,  23.2,  25.9,  28.0,  29.7,  N/A ,
 30 mins       5.6,   7.7,  |    8.9,  10.6,  11.8,  12.6,  15.6,  18.8,  21.0,  24.0,  26.7,  28.7,  31.9,  34.3,  36.3,  N/A ,
 1 hours       7.3,  10.1,  |   11.5,  13.6,  15.1,  16.2,  19.7,  23.7,  26.3,  29.9,  33.1,  35.5,  39.2,  42.1,  44.5,  N/A ,
 2 hours       9.7,  13.1,  |   14.9,  17.6,  19.3,  20.7,  25.0,  29.8,  32.9,  37.2,  41.0,  43.9,  48.3,  51.7,  54.5,  N/A ,
 3 hours      11.4,  15.3,  |   17.4,  20.4,  22.3,  23.9,  28.7,  34.1,  37.5,  42.3,  46.5,  49.7,  54.5,  58.3,  61.3,  N/A ,
 4 hours      12.8,  17.1,  |   19.4,  22.6,  24.8,  26.4,  31.7,  37.5,  41.2,  46.3,  50.8,  54.3,  59.5,  63.4,  66.7,  N/A ,
 6 hours      15.1,  20.0,  |   22.5,  26.2,  28.6,  30.5,  36.4,  42.8,  47.0,  52.7,  57.6,  61.4,  67.2,  71.5,  75.1,  N/A ,
 9 hours      17.8,  23.4,  |   26.2,  30.4,  33.1,  35.2,  41.8,  49.0,  53.6,  59.9,  65.4,  69.5,  75.8,  80.6,  84.6,  N/A ,
12 hours      20.0,  26.1,  |   29.2,  33.8,  36.7,  39.0,  46.1,  53.9,  58.8,  65.6,  71.5,  75.9,  82.7,  87.8,  92.0,  N/A ,
18 hours      23.5,  30.5,  |   34.0,  39.1,  42.5,  45.0,  53.0,  61.6,  67.1,  74.6,  81.1,  86.0,  93.4,  99.0, 103.5,  N/A ,
24 hours      26.4,  34.0,  |   37.9,  43.5,  47.1,  49.8,  58.5,  67.8,  73.7,  81.7,  88.6,  93.9, 101.8, 107.8, 112.6, 129.2,
  2 days      32.8,  41.5,  |   45.9,  52.1,  56.1,  59.1,  68.5,  78.5,  84.9,  93.4, 100.7, 106.2, 114.4, 120.7, 125.7, 142.7,
  3 days      38.0,  47.6,  |   52.3,  59.0,  63.3,  66.6,  76.7,  87.3,  94.0, 103.0, 110.7, 116.4, 125.0, 131.5, 136.7, 154.3,
  4 days      42.6,  52.8,  |   57.9,  65.1,  69.7,  73.1,  83.8,  95.0, 102.0, 111.4, 119.4, 125.4, 134.3, 141.0, 146.5, 164.6,
  6 days      50.5,  62.1,  |   67.7,  75.6,  80.7,  84.5,  96.1, 108.3, 115.9, 126.0, 134.6, 141.0, 150.5, 157.6, 163.4, 182.5,
  8 days      57.6,  70.2,  |   76.3,  84.9,  90.4,  94.4, 107.0, 120.0, 128.0, 138.7, 147.8, 154.6, 164.6, 172.1, 178.1, 198.2,
 10 days      64.1,  77.6,  |   84.2,  93.3,  99.1, 103.5, 116.8, 130.5, 139.0, 150.3, 159.8, 166.8, 177.3, 185.1, 191.4, 212.3,
 12 days      70.1,  84.6,  |   91.5, 101.2, 107.3, 111.9, 125.8, 140.2, 149.1, 160.9, 170.8, 178.2, 189.1, 197.2, 203.7, 225.3,
 16 days      81.4,  97.3,  |  105.0, 115.6, 122.3, 127.3, 142.5, 158.1, 167.7, 180.3, 191.0, 198.9, 210.5, 219.1, 226.0, 249.0,
 20 days      91.8, 109.1,  |  117.4, 128.9, 136.1, 141.4, 157.7, 174.4, 184.5, 198.0, 209.3, 217.6, 229.9, 239.0, 246.3, 270.4,
 25 days     104.0, 122.9,  |  131.9, 144.3, 152.1, 157.9, 175.3, 193.2, 204.0, 218.4, 230.4, 239.2, 252.2, 261.9, 269.6, 295.0,
NOTES:
N/A Data not available
These values are derived from a Depth Duration Frequency (DDF) Model
For details refer to:
’Fitzgerald D. L. (2007), Estimates of Point Rainfall Frequencies, Technical Note No. 61, Met Eireann, Dublin’,
 Available for download at www.met.ie/climate/dataproducts/Estimation-of-Point-Rainfall-Frequencies_TN61.pdf
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