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1.01.01.01.0    IntroductionIntroductionIntroductionIntroduction    

1.1 This document relates to the Drainage & Water Infrastructure design, 
including the Storm Water Impact Assessment, for a proposed mixed 
residential/commercial development located on lands at Wayside, 
Enniskerry Road, Kilternan, Dublin 18. 

1.2 We, Roger Mullarkey & Associates, were appointed by Liscove Ltd. to 
carry out the drainage and water supply infrastructure report to 
accompany the suite of other drawings and documentation relating to a 
proposed residential and commercial development at the above noted 
address. 

1.3 The site development area is c.10.8Ha, is currently predominately 
greenfield and includes a derelict house & outbuildings.  

 
1.4 The development will principally consist of a mixed-use development 

consisting of 383 No. residential units and a Neighbourhood Centre (NC) 
incorporating a creche/office/medical/retail/community use. Please 
refer to Thornton O’Connor Planning Consultants for a full development 
description. 

 

2222.0.0.0.0    Key Objectives Key Objectives Key Objectives Key Objectives     

2.1 This document relates to the Drainage and Water Infrastructure 
engineering that incorporates the design, background, and detail of the 
following aspects; 

• Road & Block Levels  
• Sustainable Drainage Systems (SuDS) 
• Storm Water Impact Assessment 
• Attenuation  
• Foul Water 
• Potable Drinking Water Infrastructure  

2.2 Aspects relating to the Flood Risk Assessment are detailed in a separate 
document entitled the Site-Specific Flood Risk Assessment and the 
reader is referred to that report for further information in that regards. 

2.3 Roads access and traffic/transportation assessments are contained in the 
separate submission documentation by Atkins Consulting Engineers 
included in the overall planning submission.  

2.4  Reference should be made to all drainage drawings and designs included 
in the appendix of this report and all other consultant’s reports and 
drawings as part of the overall application documentation. 
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3.03.03.03.0    Site Site Site Site LocationLocationLocationLocation    & & & & TTTToooopographypographypographypography    

3.1 The lands are located just east of the Enniskerry Road and south of the 
Glenamuck Road in Kilternan, Dublin18. 

 

Fig. 1 – Site Location 

3.2 The site development area is c.10.8Ha, is currently predominately 
greenfield and includes a derelict house & outbuildings. It is noted that 
the surface water drained area is c.9.92Ha and is used for the Qbar and 
drainage calculations.  

3.3 The topography is generally a gradually increasing slope downwards from 
the Enniskerry Road (western boundary) in a North-easterly direction and 
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then falls off sharply (c 1/10 gradient) towards the eastern boundary. A 
site survey drawing is included in the application and can be viewed as 
background on the drawing RMA Dwg.No.2104/01 & 02. 

 

Fig.2 - Topography 
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3.4 The site is bounded by a c.1.2m high existing stone wall to the west 
(Enniskerry Rd), by hedgerows/trees to the northwest and north, by the 
Glenamuck Road to the far north, by an existing stone wall onto the 
Rockville development (Reg.Ref.D17A/0793 & D18A/0566 & D20A/0015) 
to the northeast, by open green field and the future Glenamuck Link 
Distributor Road (GLDR) as part of the Glenamuck District Roads Scheme 
(GDRS) to the east and by hedgerow and a petrol station and detached 
house rear gardens along the southern boundary. 

3.5 The GLDR as part of the GDRS will bound the subject lands to the east 
and along the upgraded Glenamuck Road to the north of the site. 

3.6 Consultations between the applicants and their agents with the Dun 
Laoghaire Rathdown County Councils (DLRCC) GDRS project team have 
taken place over several years. The interface between the GDRS and the 
proposed Kilternan Village development has been identified on the 
application drawings and land transfers between the applicant and 
DLRCC have been agreed to facilitate the GDRS project. 

3.7 Road access from the Kilternan Village land and the GLDR has been 
facilitated in the contract documents of the GDRS, the detail of which is 
the included in this planning application and is subject to a successful 
grant of planning under the SHD process. Refer to the MCORM Architects 
and Atkins Ireland Traffic & Transportation consultants’ drawings and 
documentation included in this application for more detail.  

3.8 Drainage and water supply infrastructure included in the GDRS project 
have been designed by DLRCC to facilitate future connections to the 
subject Kilternan Village lands subject to a successful grant of planning 
for this subject sites proposed development.     

3.9 A Road & Block levels drawing has been prepared as part of this 
application and reference should be made to Dwg.No.2014/01 & 02 in 
this regards. Generally, the proposed road levels and house levels follow 
the existing contours of the site topography.  

3.10 Proposed road gradients vary between 1/120 (0.83%) and 1/20 (5.0%) 
which are in accordance with the DOELG Recommendations for Site 
Development Works for Housing Areas and the Dept. Of Transport’s 
Design Manual for Urban Roads and Streets (DMURS) documentation. 

3.11 Private house surface water drainage is limited to 8No.units per pipe run 
and is to be in accordance with the DOELG Recommendations for Site 
Development Works for Housing Areas.  
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3.12 Private foul water drainage is to be in accordance with the Irish Water 
Code of Practice for wastewater Infrastructure 2020 which requires 
individual house connections to each dwelling. 

3.13 The site zoning is classified as Zoning Objective NC (Mixed 
Use/Neighbourhood Centre) along the Enniskerry frontage and as Zoning 
Objective A (Residential Protect/Improve) on the remainder of the 
lands. 

4.04.04.04.0    Existing Drainage & Water ServicesExisting Drainage & Water ServicesExisting Drainage & Water ServicesExisting Drainage & Water Services    

 

4.1 Records drawings were obtained from Irish Water(IW)/DLRCC in 
preparation for this planning application and are included in the 
appendix of this document.  

4.2 There are no known public drainage services on the subject lands. There 
are 2No.derlicit/unused old septic tanks on the site to be removed. 

4.3 The proposed development will have 2No.surface water and 2No.foul 
water connection outfall points. 

4.4 Approximately 9.63 Ha of the proposed developments drained S/W 
drainage will outfall the attenuated flow into the existing piped 
infrastructure constructed as part of the existing Rockville development 
(D17A/0793) to the NE of the subject site. This connection point of the 
attenuated flow will be downstream of the existing Rockville attenuation 
system into the existing 300mm S/W pipe. This existing pipe currently 
outfalls into the Glenamuck Road roadside watercourse. Refer to 
Dwg.2104/05 for further detail. 

4.5 Located in the north corner of the subject site (apartment Blocks C & D), 
approximately 0.29Ha of the proposed developments drained S/W area 
will outfall the localised attenuated flow into the S/W drainage 
infrastructure to be provided as part of the GDRS project in Glenamuck 
road. The S/W drainage connection spur into the GDRS infrastructure has 
been agreed with the DLRCC GDRS project office and is incorporated 
into that road project. Refer to Dwg.2104/03 for further detail. 

4.6 The main (324No.units and the NC) proposed foul outfall from of the 
subject site will be via the existing piped foul drainage system 
constructed as part of the Rockville schemes (D17A/0793 and 
D18A/0566). This existing infrastructure in turn outfalls downstream into 
the existing Irish Water owned 300mm foul drainage piped infrastructure 
on Glenamuck Road. Refer to Dwg.2104/07 for further detail. As this 
connection portion of the existing foul sewer is not yet in the charge of 
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Irish Water, a letter of consent for the connection has been provided and 
is included in the appendix of this report.  

4.7 Located in the north corner of the subject site, 59No.units (apartment 
Blocks C & D) of the proposed development will outfall the localised foul 
flow into the foul drainage infrastructure to be provided as part of the 
GDRS project in Glenamuck Road. The foul drainage connection spur 
from the GDRS infrastructure has been agreed with the DLRCC GDRS 
project office and is incorporated into that road project. Connection 
into the spur is subject to a successful planning permission and has been 
agreed with Irish Water. Refer to Dwg.2104/07 for further detail. 

4.8 The proposed developments potable drinking water supply connections 
will be into the existing 300mm Irish Water watermain in Enniskerry 
Road fronting the site and the existing 250mm watermain in the 
Glenamuck Road as requested by Irish Water. Refer to Dwg.2104/09 & 10 
for further detail.   

5555.0.0.0.0    Key Design Key Design Key Design Key Design ReferReferReferRefereeeence nce nce nce DDDDocumentsocumentsocumentsocuments    

5.1 As part of the design of the storm water network and SuDS components, 
the following documentation were the principal references; 

• Dun Laoghaire Rathdown County Development Plan 2022 – 2028 
• Kilternan/Glenamuck Local Area Plan 2013 
• CIRIA Report c753 “The SuDS Manual” 2015 
• Greater Dublin Strategic Drainage Study (GDSDS) 2005 
• DLRCC Stormwater management Policy 
• The Greater Dublin Regional Code of Practice for Drainage Works 
• DOELG Recommendations for Site Development Works for Housing 

Areas. 
• DLRCC Drainage Records maps 
• Available OPW flood maps and reports (from floodmaps.ie) 
• DLRCC Carrickmines/Shanganagh River Catchment Study 
• OPW Eastern CFRAM study 
• OPW PFRM mapping 
• Geological Survey of Ireland (GSI) website  
• Teagasc soils data sets 
• Ordnance Survey mapping 
• Topographical survey  
• Site Investigation reports 
• Site walkover visits  
• Discussions with DLRCC Drainage Department 

 



2104 Kilternan Village – Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES            

____________________________________________________________________

             11 
 
 

6666.0.0.0.0    STORMSTORMSTORMSTORMWATER IMPACT AWATER IMPACT AWATER IMPACT AWATER IMPACT ASSESSMENT SSESSMENT SSESSMENT SSESSMENT     

6.1 The design of the storm water network has been carried out in 
accordance with and in conjunction with the requirements of Dun 
Laoghaire Rathdown County Councils Drainage Department as were 
ascertained in meetings, phone calls and email communications as part 
of the pre-planning process. During the Pre-App Stage 2 process, a full 
set of RMA documentation and drawings were submitted to the Drainage 
Department of DLRCC for their review. The Stage 2 pre-application 
review carried out by the DLRCC Drainage Department noted their  
observations as published in Appendix B (dated 07/12/21) of the DLRCC 
“Report of Chief Executive Strategic Housing Development” submission 
to  An Bord Pleanala. The following is a summary of the observations and 
response to same; 

 
Drainage Planning Report 

Surface Water Drainage 

 
1 .There are significant areas of the site that do not undergo any level of 

interception/treatment via SuDS measures at source. There is an overreliance on 

gullies, pipes and cellular storage. Given the size of this site, there is ample 

opportunity to provide soft SuDS measures. The applicant should note that over-

provision in one location does not compensate for under provision elsewhere and 

that attenuation systems and bypass interceptors are not considered SuDS features. 

The applicant is requested to revisit their SuDS proposals and maximise the use of 

SuDS across the site, utilising the existing vegetated areas in their design and 

incorporating more significant SuDS features than those currently proposed. The 

applicant must show the options being proposed for interception and treatment with 

contributing areas on a drawing together with the accompanying text and tabular 

submission to demonstrate that the entire site is in compliance with GDSDS 

requirements. 

 
      Applicants Response 

      The quantity of the SuDS elements have been increased significantly and 
are highlighted on Dwg.No.2104/14 included in the submission.  In summary 
there are 41No.tree pit elements, 29No.swales, 4No.bio-retention areas, 
2,703m2 of Extensive Green Roof, 2,849m2 of Intensive Green Roof, 
c.1,136m of filter drains,c.10,900m2 of permeable paving and  172No.200l 
rainwater butts. Sections/Details of these SuDS elements are illustrated on 
Dwg.2104/14 and the design of same is included in the appendix of this 
report. Interception volumes greater than that required in accordance with 
the GDSDS have been achieved and are identified/summarised on 
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Dwg.No.2104/13. Interception to the overall drained area catchment and 
sub-catchment areas are identified on that drawing and typical calculations 
for same are included in the appendix of this report.      

 
2. It should be noted that Microdrainage has default Cv values of 0.84 for Winter and 

0.75 for Summer. These should be amended to a value of 1.0, particularly where 

applicants are proposing reduced PIMP (%) values. Maintaining the default Cv 

values reduces run-off in simulations of rainfall events, giving inaccurate simulation 

results which may lead to under sizing of the drainage system and attenuation 

storage. The applicant is requested to resub it their Microdrainage results with Cv 

values set to 1.0. The applicant shall confirm the suitability of the proposed reduced 

run-off rates (PIMP values) and SAAR prior to submission. The applicant shall also 

identify in the Microdrainage report where the outflow values from upstream 

catchments input into the downstream attenuation storage volume calculations. 

 
      Applicants Response 

      The Cv values are set to 1.0 in Microdrainage and are visible in the 
calculations included in the appendix of this report, as per below; 

 

 

 

 
3. The applicant is requested to confirm if bypass separators are required, as 

interception/treatment should be provided via SuDS across the site prior to 

discharge to attenuation systems. If they are deemed necessary, they should be 

provided prior to the attenuation system. 
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      Applicants Response 

      Notwithstanding the inclusion of the substantial quantity of the SuDS 
features in the design (Section 7 of this report), it is considered infeasible 
to capture 100% of every surface runoff prior to entering the final 
attenuation system on the site. Consequently, it is proposed to include a 
bypass separator upstream of SMh25 & SMh87 as a prudent measure to 
capture any possible deleterious elements prior to outfall from the site. 
This is a somewhat conservative effort and is the interests of safe best 
practice.       

 
4. The applicant is dependant on a lengthy connection through third party lands to 

connect their outfall to the watercourse. The applicant will need to prove that this 

connection is technically feasible. The applicant will also be required to submit a 

draft wayleave agreement in favour of Dun Laoghaire-Rathdown County Council for 

any section of the proposed public surface water infrastructure that is to be located 

in lands not to be taken in charge or not in the applicants’ ownership. Any such 

proposed wayleave agreement should be accompanied by a supporting drawing 

showing the dimensioned route of the sewer, which shall not be less than 6.0m in 

width. 

 
Applicants Response 

The main S/W outfall route proposed to the NE of the site is 216m long 
containing 6No. offsite manholes and is detailed on dwg.2104/05. 
Longitudinal sections of same are shown on Dwg.2104/23 with gradients 
ranging between 1/20 – 1/60. There will be a limited attenuated flowrate 
of 42.4l/s into this 300mm diameter outfall pipe. Standard hydraulic tables 
note the capacity of a 300mm diameter pipe to be c.150l/s at a gradient of 
1/60 and therefore the limited maximum flowrate of 42.4l/s is less than 
30% of the pipe capacity. Approximately 203m (or 94%) of this S/W outfall 
pipe is contained within lands in the ownership of the applicant and c.13m 
(c.6%) and 1No.Mh are in lands outside the applicant’s ownership. Letters 
of consent/wayleave from the current owner of the land in which the 13m 
section of pipe is to be laid are included in the appendix of this report.  

The existing 300mm diameter pipe is the main S/W outfall for the existing 
and permitted Rockville schemes. The capacity of this existing 300mm 
diameter pipe is primarily governed by the gradient at which it is laid and it 
can be seen from the as-constructed level survey (refer to Dwg.2104/05) 
that the existing pipe gradients are generally 1/40 and 1/60 but with one 
portion near the end of the pipe into the public road (Glenamuck Rd.) at a 
gradient of 1/300.The capacity of the pipe @ 1/60 gradient is c.150l/s and 
@ 1/300 is c.60l/s.  
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This existing 300mm diameter S/W outfall pipe from Rockville Ph1 currently 
drains the already attenuated flows from the substantially completed 
Rockville 1 & Rockville 2 (Reg.Ref. D18A/0566) projects at a total 
restricted flowrate of c.4.5 l/s. There is also a permitted Rockville 
apartment development (Reg.Ref.D20A/0015), which is in the ownership of 
the Applicant, yet to be commenced that has an additional attenuated 
flowrate of c.2.5 l/s to be drained into the existing 300mm pipe. 
Therefore, there is an already allowed maximum c.7l/s flowrate into this 
existing 300mm outfall pipe. 

Upon completion of all development serviced by this pipe, the maximum 
possible flowrate from the Kilternan Village site plus the existing 
/permitted Rockville sites will be 42.4+7= 49.4l/s which is less than the 
localised c.60l/s capacity.  

It is important to note that this existing 300mm S/W pipe flows through 
open parkland that is to become part of the approved DLRCC Glenamuck 
Park Part 8 scheme which incorporates the GLDR/GDRS regional 
attenuation pond and does include the diverting of the existing S/W pipe 
into that pond as part of that project. This will remove both the 1/60 and 
the 1/300 gradient sections of the existing pipe therefore leaving the 
existing 1/40 gradient as the predominant capacity governor. Using 
standard hydraulic tables, a 300mm diameter S/W pipe at a gradient 1/40 
has a capacity of c.180l/s which is far greater than the 49.4l/s  maximum 
possible flow coming from all the upstream fully developed sites, including 
the subject application lands. 

For clarity the applicant has full rights of access over/under this strip of 
land and can confirm that should a planning permission be granted the 
Applicant has the ability to deliver the services and ancillary works 
required to implement the designed scheme in full.  Letters of consent 
relating to connection to services and crossing lands not in the Applicants 
ownership are included in the Appendix 12.15 of this report. 

5. The applicant is requested to submit the complete Site Investigation Report and 

results, including Infiltration tests, and a plan showing the trial pits/soakaway test 

locations across the site. The report should address instances where ground water, if 

any, were encountered during testing and its impact. 

 
     Applicants Response 

      SI reports are included in the appendix of this report and include locations 
of the trial pits/soakaway testing. No ground water above c.2.5m was 
encountered during the testing which was carried out in different time 
periods. 
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6. As standard, the applicant is requested to provide details of maintenance access to 

the green roofs and should note that, it the absence of a stairwell type access to the 

roof, provision should be made for alternative maintenance and access arrangements 

such as external mobile access that will be centrally managed. A detailed cross 

section of the proposed build-up of the green roof should be provided, including 

dimensions. The applicant should comment on the compatibility of the green roof 

with PV panels if they are to be incorporated into the design. 

 
      Applicants response 

      Access for maintenance of the green roofs will be via the internal building 

stairwells and a roof hatch over. Detailed cross sections of the proposed 

roof build-up are included in the main body and the appendix of this report 

as well as shown on Dwg.No.2104/14 included in the submission. PV panels 

do not form part of this application. 

 
7. As standard, the applicant is requested to provide a penstock in each flow control 

device chamber. 

 
      Applicants Response 

      A penstock is provided in each flow control device chamber as   detailed on 

Dwg.No.’s 2104/14 & 20. 

 

8. As standard, the applicant is requested to submit supporting standard details 

including cross-sections and long-sections, and commentary that demonstrates that 

all proposed SuDS measures have been designed in accordance with the 

recommendations of CIRIA 753 (The SuDS manual), specifically Section 36 

regarding Health and Safety. 

 
      Applicants Response 

      A full suite of sections/details of the SuDS components in accordance with 

the SuDS manual are included in the man body of this report and on 

Dwg.2104/14. Calculations for same are included in Appendix 12.3 of this 

report. Longitudinal sections of the S/W infrastructure are shown on 

Dwg.No.’s 2104/23-26. 
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9. If the applicant proposes SuDS measures that incorporate the use of infiltration, the 

applicant is requested to provide details of each SuDS measure and confirm weather 

it will be lined/tanked or not. If lined/tanked systems are to be used, the applicant 

will be requested to explain the rationale behind this. If unlined systems are to be 

used then the applicant is requested to demonstrate on a drawing that all infiltration 

SuDS proposals, including the attenuation systems have a 5m separation distance 

from building foundations and 3m separation from site boundaries. 

 
     Applicants Response 

      The SuDS measures proposed do not rely on infiltration due to the 

unsuitable infiltration results obtained from the soakaway tests. Separation 

above noted separations distances of 3 and 5m respectively are achieved 

and are demonstrated on Dwg.No.’s 2104/03 & 04. 

10. As standard, the applicant is requested to confirm that a utilities clash check has 

been carried out ensuring all utilities’ vertical and horizontal separation distances 

can be provided throughout the scheme. The applicant should demonstrate this with 

cross-sections at critical locations such as junctions, site thresholds and connection 

points to public utilities. Minimum separation distances shall be in accordance with 

applicable Code of Practice. 

 
     Applicants Response 

      Cross sections of the proposed utilities are shown on Dwg.No.2104/16 & 17 

and crossing separation distances have been achieved as demonstrated on 

Dwg.No.’s 2104/23-30 inclusive. 

11. A Stormwater Audit will be requested for this application. In accordance with the 

Stormwater Audit policy, the audit shall be forwarded to DLRCC prior to lodging the 

planning application. All recommendations shall be complied with, unless agreed in 

writing otherwise with DLRCC. 

     Applicants Response 

      In advance of submission of the main planning application and in 

accordance with the requirements of the Stormwater Management Policy of 

the DLRCC County Development Plan 2022-2028, a Stormwater Audit has 

been carried out by Punch Consulting Engineers for the proposed 

development, was submitted to DLRCC Drainage Department and is 

included in Appendix 12.6 of this report. 

 



2104 Kilternan Village – Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES            

____________________________________________________________________

             17 
 
 

Site Specific Flood Risk Assessment 

1. The applicant has submitted a drawing identifying overland flow routes both within 

and without the site. The applicant is requested to provide further detail on this 

drawing of any drop kerbs/ramps/boundary treatments required at significant 

locations and should detail how properties, both within the development and on 

adjacent lands, will be protected in the event of excessive overland flows. 
 

          Applicants Response 

 Details relating to excessive overland flows are shown on drawing 
No.2104/12 including details of dropped kerbs as requested. All house floor 
levels on the site are greater than 500mm above the top water flood levels 
for the 100 year plus 20% climate event in compliance with the GDSDS. 

 

 

 

6.2 The existing site topography generally slopes from the Southwest 
towards the Northeast. That is, the ground falls away from the 
Enniskerry Road towards the Glenamuck Road South. There is an existing 
open roadside ditch along the northern edge of Glenamuck Road. 

6.3 There is a drop in level across the land by c.10.2m from the highest 
point on the site (143.07mOD) to the lowest (c.132.85mOD).  

6.4 The general topography outside the application site and the surrounding 
lands is downwards towards the Glenamuck Road and the adjacent 
roadside ditch.  

 
6.5 Replicating the natural characteristics and providing 

amenity/biodiversity has been achieved in the SuDS elements included in 
this application. A full SuDS treatment train approach has been 
implemented in accordance with the CIRIA SuDS Manual as described in 
detail in Chapter 7 of this report, summarised as follows; 

 
• Filter drains to the rear of the housing (c.1,135m )  

• Permeable paving to all parking spaces (c.10,900m2) 

• Rainwater butts (200l) to the rear downpipes (172No.) 

• Swales adjacent to roadways where practically feasible (29No.) 

• Tree pits where practically feasible (41No.) 

• Extensive Green Roof (2,703m2) 
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• Intensive Green Roof (2,849m2) 

• Bio-Retention area (4No.) 

• Silt-trap/catchpit manholes (6No.) 

• Hydrobrakes limiting flow to the drained area Qbar greenfield 

rate  

• Petrol interceptor upstream of SMh25 & Smh87 

• Stone lined voided arch retention storage devices   

6.6 Due to the site topography on the site there are 2No.seperate surface 
water outfalls proposed for the development, namely 1 and 2. Outfall 1 
flows into the existing piped infrastructure constructed as part of the 
recent Rockville development (D17A/0793) to the NE of the subject site. 
Outfall 2 (Phase 3 of the proposed development) is located in the north 
corner of the subject site towards the  Glenamuck Road into the S/W 
drainage infrastructure to be provided as part of the GDRS project in 
Glenamuck Road. Subject to a successful planning application, the S/W 
drainage connection spur into the GDRS infrastructure has been agreed 
with the DLRCC GDRS project office and is incorporated into that road 
project.  

6.7 The Outfall 1 pipe will pass through the adjacent lands to the northeast, 
the vast majority of which (203m of 216m) is in the ownership of the 
applicant. The final 13m of Outfall 1 lies outside the applicants 
ownership but consent from the current landowner has been obtained 
and letters of consent to connect into the infrastructure and cross over 
the lands are  included in Appendix 12.15 of this report. For clarity the 
Applicant has full rights of access over/under this strip of land and can 
confirm that should a planning permission be granted the Applicant has 
the ability to deliver the services and ancillary works required to 
implement the designed scheme in full.  Letters of consent relating to 
connection to services and crossing these lands are included in the 
Appendix 12.15 of this report. 

6.8 This connection point of the attenuated flow will be downstream of the 
existing Rockville attenuation system into the existing 300mm S/W pipe. 
This existing pipe currently outfalls into the Glenamuck Road roadside 
watercourse and is to be diverted into the regional attenuation pond 
located beside the Glenamuck Road/GDRS junction as part of the DLRCC 
GLDR/GDRS roads project and will in effect be in the ownership of 
DLRCC. Refer to Dwg.2104/05 for layout of the 300mm Outfall 1 pipe 
and longitudinal sections of same on Dwg.2104/23 for further detail. 
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6.9 Outfall 1 caters for the vast majority, 9.63Ha of the total 9.92Ha of the 
developments drained area, while Outfall 2  caters for 0.29Ha of the 
drained area. 

6.10 There have been pre-planning consultations with DLRCC in relation to 
the GDRS project as well as meetings/discussions with the GRDS 
consultant engineers (DBFL) to discuss any interface between the roads 
project and this subject application, with specific attention to drainage 
services and access arrangements.  

 
6.11 It was confirmed by DLRCC consultants that GDRS infrastructure has 

been designed to cater for the attenuated run-off from the Kilternan 
Village lands and that the regional pond in that project has capacity to 
intercept and store the S/W outfall from the subject site. All drainage 
connections to the upcoming GDRS project are subject to a successful 
grant of this subject planning application.  

 
6.12 Correspondence relating to the above interface is included in Appendix 

12.17 of this report.   

6.13 The surface water drainage design has been carried out in accordance 
with the Greater Dublin Regional Code of Practice, the GDSDS and the 
CIRIA Report c753 “The SuDS Manual” 2015. A SuDS treatment train and 
attenuation are included in the design. A Stage 1 SuDS audit has been 
completed by Punch Consulting Engineers and submitted to DLRCC 
Drainage Department in accordance with the Stormwater Management 
Policy. The audit also included the Surface Cover Type table from 
Section 7.1.5 of the DLRCC County Development Plan 2022-2028. Refer 
to Appendix 12.6 for the SuDS audit report. 

6.14 As is recommended in the DLRCC Stormwater Management Policy, the HR 
Wallingford UKSuDS Greenfield runoff rate estimation tool was used to 
calculate the Qbar for the site. The overall S/W outfall rate from the 
proposed development has been calculated using the drained site area of 
9.92Ha (not the application “redline” area). Qbar was determined to be 
= 44.2l/s . The HR Wallingford Qbar calculations are included in 
Appendix 12.5 of this report. The soil type used in the calculation has 
been determined to be Type 3 as is discussed in detail in Chapter 8 of 
this report. Refer to Appendix 12.5 for a copy of the Qbar calculation. 
Refer also to Dwg.2104/13 for a summary of the catchment and drained 
paved areas.    

6.15 The surface water drainage infrastructure for the development will 
collect the rainfall on the site and convey the storm water run-off via 
roadside swales, rear garden filter drains, tree pits, bio retention areas, 
gullies, underground pipes, manholes, silt -traps and direct the flows via 
void arched attenuation systems and a petrol interceptor towards vortex 
flow restricting devices, Hydrobrake or similar.   
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6.16  As outlined above, the S/W infrastructure has been divided into 2 
catchment areas, namely 1 & 2. Catchment 1 is large (c.9.63Ha drained 
area) draining to Outfall 1 and Catchment 2 is small (c.0.29Ha drained 
area) draining to Outfall 2. Refer to Dwg.No.2104/13 for further detail 
and to Fig.3 below for an extract of same; 

 

Fig.3 – Catchment Locations – ex.Dwg.2104/13 

6.17 The larger Catchment 1 contains 5No.sub-catchments (A/B/C/D/E) each 
with an attenuation tank that connect in series, each of which has the 
flowrates restricted as shown in Table 2 before discharging to Outfall 1 
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in Rockville. The smaller Catchment 2 contains 1No.privately maintained 
attenuation tank upstream of outfalling into the Glenamuck Road 
upgraded S/W system as part of the GDRS project. The total site Qbar is 
divided between the 2No. site outfalls as per Table 1 below. The 
attenuated outfall rates from the sub-catchments A to E are divided to 
suit the drainage design and available space for attenuation tanks and 
separate the larger Catchment 1 into manageable interception zones. 

  

CATCHMENT 1 & 2 SUMMARY 

 GROSS SITE 
AREA (Ha) 

Catchment 
No. 

DRAINED 
AREA (Ha) 

Outfall rate 
Applied (l/s) 

10.8 1 9.63 42.4 
2 0.29 1.8 

TOTALS 10.8 Ha  9.92 Ha 44.2 l/s 

Table 1 – Catchment Summary 

 

SUB-CATCHMENTS OF 1 

Sub-
Catchment  

DRAINED 
AREA (Ha) 

Outfall rate 
Applied (l/s) 

Main Outfall 
A 

4.20 42.4 

B 2.16 3 
C 2.07 19 
D 0.80 4 
E 0.4 2 

TOTALS 9.63  

Table 2 – Sub-Catchments Summary 

 

6.18 Catchment 1 has 5No. attenuation tanks in total arranged as follows; 

Tanks 4 & 3 are connected in series and in turn drain down to the main 
tank No.1. 

Tanks 5 & 2 are connected in series and in turn drain down to the main 
tank No.1. 

Attenuated flow from Tank 1 drains through the applicants lands and 
then outfalls into the into the existing Rockville Ph1 
(Reg.Ref.D17A/0793) 300mm diameter outfall pipe across parkland. 
Noting that the existing S/W pipe is to be diverted into the regional 
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attenuation pond as part of the GRDS project. This area is under the 
approved DLRCC Part 8 scheme known as as Glenamuck Park. 

6.19 The outfall pipe from Catchment 1 proposed to the Northeast of the site 
is 216m long containing 6No. offsite manholes and is detailed on 
Dwg.2104/05. Longitudinal sections of same are shown on Dwg.2104/23 
with gradients ranging between 1/20 – 1/60. There will be a limited 
attenuated flowrate of 42.4l/s into this 300mm diameter outfall pipe. 
Standard hydraulic tables note the capacity of a 300mm diameter pipe 
to be c.150l/s at a gradient of 1/60 and therefore the limited maximum 
flowrate of 42.4l/s is less than 30% of the pipe capacity.  

6.20 Approximately 203m (or 94%) of this S/W outfall pipe is contained within 
lands in the ownership of the applicant and c.13m (c.6%) and 1No.Mh are 
in lands outside the applicants ownership. A wayleave agreement is in 
place between the Applicant and the current owner of the land in which 
the 13m section of pipe is to be laid and copies of the letters of consent 
are included in the appendix of this report. It is important to note that 
this existing 300mm S/W pipe flows through open parkland that is to 
become part of the approved DLRCC Part 8 Glenamuck Park and the 
GLDR/GDRS open space, will be in the ownership of DLRCC, and is to be 
diverted into the regional attenuation pond as part of that project. 
Discussions with DLRCC’s consultant engineers for the GDRS have 
confirmed that capacity to drain the Kilternan Village lands have been 
included in regional ponds. 

6.21 This existing 300mm diameter S/W outfall pipe from Rockville Ph1 
currently drains the already attenuated flows from the substantially 
completed Rockville 1 & Rockville 2 (Reg.Ref. D18A/0566) projects at a 
total restricted flowrate of c.4.5 l/s. There is also a permitted Rockville 
apartment development (Reg.Ref.D20A/0015 in the ownership of the 
Applicant) yet to be commenced that has will have additional 
attenuated flowrate of c.2.5 l/s to be drained into the existing 300mm 
pipe. Therefore, there is an already allowed maximum c.7l/s flowrate 
into this existing 300mm outfall pipe.  

6.22 The proposed Kilternan Village Catchment 1 maximum outfall is 
proposed at 42.4 l/s. Upon completion of all development serviced by 
the existing Rockville 300mm pipe, the maximum possible flowrate from 
the Kilternan Village site plus the existing /permitted Rockville sites will 
be 42.4+7= 49.4l/s. 

6.23 The capacity of the existing Rockville outfall 300mm diameter pipe is 
primarily governed by the gradient at which it is laid and it can be seen 
from the as-constructed level survey (refer to Dwg.2104/05) that the 
existing pipe gradients are generally 1/40 and 1/60 but with one portion 
near the end of the pipe into the public road (Glenamuck Rd.) at a 
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gradient of 1/300.The capacity of the pipe @ 1/60 gradient is c.150l/s 
and @ 1/300 is c.60l/s.  

6.24 Therefore, the maximum flowrate from the Kilternan Village site and the 
existing/permitted Rockville sites of 49.4l/s is less than the localised 
c.60l/s capacity. 

6.25 It is relevant to note that this existing 300mm S/W pipe flows through 
open parkland that is to become part of the GLDR/GDRS open space 
(DLRCC Glenamuck Park Part 8), in the ownership of DLRCC, and is to be 
diverted into the regional attenuation pond as part of that project. This 
will remove both the 1/60 and the 1/300 gradient sections of the 
existing pipe therefore leaving the existing 1/40 gradient as the 
predominant capacity governor. Using standard hydraulic tables, a 
300mm diameter S/W pipe at a gradient 1/40 has a capacity of c.180l/s 
which is far greater than the 49.4l/s  maximum possible flow coming 
from all the upstream fully developed sites, including the subject 
application lands.  

6.26 Catchment 2 for the proposed Kilternan Village site has a drained area of 
0.29Ha and is contained within the apartment Blocks C & D bounding 
onto the Glenamuck Road to the north of the proposed development. 
Flowrate from this catchment is to be attenuated and outfall into the 
new S/W infrastructure to be constructed as part of the GDRS.  A spur 
connection from the GDRS S/W drainage is to be provided by DLRCC to 
facilitate Phase 3 of this application of these Kilternan Village lands and 
connection into same is subject to a successful planning permission. 
Refer to Appendix 12.15 for letters of consent relating to lands not in 
the Applicants ownership.   

 
6.27 Correspondence relating to the above interface is included in Appendix 

12.17 of this report.   
 
6.28 The proposed development is to be phased as 1, 2, 2A, 3, 4 & 5. The 

extent of each phase and the main water/drainage infrastructure 
associated with each phase is identified on Dwg.No.2104/18. All main 
drainage/water services necessary to serve each phase are to be 
completed in full in each area from the head of the system to outfall.    

6.29 The SuDS management train approach to designing the storm water 
network has been applied for this development and is specifically 
discussed in Chapter 7.  

6.30 Downstream of the SuDS elements, the retained storm water flows will 
be stored in a combination of an underground systems, such as the 
StormTech MC4500 system. As part of the pre-planning process, these 
proposals have been discussed and submitted to DLRCC Drainage 
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Department and have been agreed with in principle. Refer to Dwg.No.’s 
2104/14 & 15 for SuDS and attenuation Storage details.  

6.31 The MicroDrainage software was used to generate drainage simulation 
models for storm events for 1 year, 30 year and 100 year return events 
over multiple time periods. In accordance with the DLRCC Stormwater 
management Policy, an allowance for an increased rainfall due to 
climate change of 20% was applied in the drainage design model. 
Furthermore, the Cv values are set to 1.0 in Microdrainage software 
model and are visible in the calculations included in Appendix 12.1 of 
this report. 

6.32 As part of the assessment for blockages in the system, the MicroDrainage 
design model was run on the basis that there was a near 100% blockage 
of the outfall vortex control devices for a 30 minute period. Therefore, 
the model was run with a reduction in the outfall rates from each of the 
6No. Hydrobrakes down to 0.1 l/s for a 30min duration in the Q100 + 20% 
event. These resulting volumes and top water level are contained 
beneath the ground level and no flooding was noted. Refer to Appendix 
12.1 for these calculation results. 

6.33 As noted in the DLRCC Stormwater Management Policy document, an 
allowance for 10% Urban Creep is required in the drainage calculations. 
This allowance has been applied in the model by increasing the drained 
paved area to the rear of the houses by more than 20% of the roof area 
draining to the rear of the houses. This additional area has been applied 
across all houses in the scheme to take account for possible house 
extensions in the future. Refer to Dwg.No.2104/13 for details of same. 

6.34 In accordance with the Greater Dublin Regional Code of Practice for 
Drainage Works (GDSDS) and in consultation with DLRCC drainage 
Department and in accordance with the DLRCC Stormwater Management 
Policy, the surface water drainage infrastructure was designed to the 
parameters as outlined in Table 3 below; 
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Time of entry 4mins 

Return periods for pipework 2 years- no surcharge 
 Q30 15min no flooding  
 Q100 15min – storage in designated areas only  
Climate Change 20%   
Allowance for Urban Creep 10% 
Min.velocity 0.75m/s 
Max.velocity 3m/s 
Min.sewer size for TIC 225mm diameter 
Pipe friction (Ks) 0.6mm 
Minimum pipe depth 1.2m below roads 

0.9m in open/grassed spaces 
Standard Annual Average 
Rainfall (SAAR) 

1003mm (Met Eireann data) 

M5-60 18mm 
Ratio r (M5-60/M5-2Day) 0.271 
SPR Value 0.37 
Total Site Outfall Rate Qbar = 44.2 l/s (based on HR Wallingford Qbar – refer 

Chapter 8) and split between Outfall 1 = 42.4 l/s & Outfall 2 = 
1.8 l/s 

Attenuation storage Q30 – no flooding on site 

Q100 – flooding on site, 500mm freeboard to FFLs of houses, 
flood routing plan.        

Paved Area Runoff percentage 100% from roofs to drains 

95% from roads and paths not drained to SuDS features 

92% from Extensive Green Roofs 

85% from Intensive Green roofs 

71% from roads and paths drained to SuDS filter swales 

70% roof runoff and private path drained via rear garden filter 
drains  

60% parking permeable paving areas and locally drained paths 

37% grassland    

Table 3 – S/W Design Parameters 

6.35 In accordance with best practice, the internal drainage system has been 
designed as a completely separate foul and surface water system. 
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6.36 The freeboard between each separate storage tank top water level 
(TWL) and the lowest level house floor slab draining to that tank is 
greater than the GDSDS minimum of 0.5m. A summary of the freeboards 
is given in Table 4 below; 

 

FREEBOARD SUMMARY 
Tank No. TWL (mOD) FFL (mOD) Freeboard 

(m) 
Pass/Fail 

1 133.44 134.25 0.81 PASS 
2 136.47 139.35 2.88 PASS 
3 140.48 142.25 1.77 PASS 
4 141.60 142.45 0.85 PASS 
5 141.06 141.75 0.69 PASS 
6 133.13 136.00 2.87 PASS 

Table  4 - Freeboard Summary 

6.37 In accordance with the GDSDS, the four principal design criteria as set 
out in section 6.3.4 of Volume 2 are summarized as follows; 

o Criterion 1 - River water quality protection 
o Criterion 2 – River regime protection 
o Criterion 3 – Level of service (flooding) for the site 
o Criterion 4 – River Flood protection 

6.38 Criterion 1 has been complied with by inclusion of Interception of at 
least 5mm of rainfall to prevent runoff to the receiving water. 
Interception has been calculated for each sub-catchment A-E of 
Catchment 1 as well as Catchment 2. As per the GDSDS guidelines, the 
interception is to capture the first 5mm of rainfall from 80% of Paved 
Drained Area. 

6.39   Interception will achieved be within the voids of the stone base of the 
permeable paving, in the stone below the filter drain pipework, in the 
tree pits, swales, bio-retention areas, in the green roof systems and in 
the stone base of the attenuation storage. As per the parameters laid 
out in the GDSDS the interception volume was calculated and is 
summarised in the following tables 5 & 6. Refer to Appendix 12.2 for 
detailed calculations. 
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Table 5 – Sub-Catchment Interception Summary 

 

Table 6 – Main Catchment Interception Summary 

6.40 Criterion 2 is complied with in applying the total Qbar outfall rate of 
44.2 l /s and providing more than the required volume of attenuation 
storage (Q100+20% = 3,973m3) in the MC4500 StormTech systems. 

6.41 Criterion 3 is satisfied with as each of the 4No.sub-criterion design 
objectives have been met as per Table 7 the below; 

 

 Sub-
criterion 

Design objective Satisfied 

3.1 No flooding on site for the Q30 except where 
specifically planned 

OK 

3.2 No internal property flooding for site critical 
duration storm event. 

OK 

3.3 No internal property flooding satisfied as 500mm 
freeboard to house FFL’s is achieved. 

OK 

3.4 No flooding of adjacent areas unless specific 
routing planned for the Q100 + 20% climate 
change 

OK 

Refer to the MicroDrainage surface water model results ( Q1-Q100+20%) 
included in the appendix of this report for further detail 

Table 7 – Sub-criterion   

6.42 Criterion 4 River flood protection is satisfied under sub-criterion 4.3 in 
accordance with the application of the maximum Qbar (44.2 l/s) and 
therefore long-term storage is not required.  
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6.43 An exceedance flow routing plan can be viewed on Dwg.No.2104/12 
included with this submission. 

 
6.44  Based on the drained area Qbar and the paved area factors identified in 

Table 3 above and using the MicroDrainage software, a drainage model 
was generated for multiple storm events and return periods of 2, 30 and 
100 years were simulated. The attenuated storage provided is a 
combination of the interception volume provided below each tank plus 
the tank volume itself. Full model simulation results for the network and 
storage units are included in Appendix 12.1 of this report but are 
summarised in Table 8 below;  

 

ATTENUATION STORAGE SUMMARY 
 Flow 

control 
limit 
(l/s) 

Volume Required 
(m3) 

Volume Provided (m3) and Top 
Water Level 

Catchment 1 
  Q30 Q100 

+20% 
CC 

Tank Storage 
Volume 

Provided 
(m3) 

TWL 

Tank 1 (Outfall) 42.4 1,263 1,629 1638 133.45mOD 
Tank 2 3.0 878 1,110 1122 136.49mOD 
Tank 3 19.0 444 591 611 140.53mOD 
Tank 4 4.0 308 399 406 141.60mOD 
Tank 5 2.0 88 116 118 141.06mOD 
  

Catchment 2 
Tank 6 (Outfall) 1.8 97 127 129 133.15mOD 
      
TotalMax.Storage Required 3,078m3 3,972m3  

Total Storage PROVIDED 4,024m3 
The total storage provided > required  

Table 8 – Storage Volume Summary 
 

  
6.45 It is noted that there is additional interception storage volume of 

c.1,406-304= 1,102m3 (refer to Table 6 above) that has not been 
subtracted from the required attenuation volume nor has it been added 
to the available storage volume and is therefore considered to be a safer 
and more conservative approach to attenuation storage estimation. 

 
6.46 Refer to Dwg.No.’s 2104/03 & 04 for layout of the attenuation systems 

and to Dwg.No.2104/15 for details of same.  
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6.47 In accordance with the requirements of the DLRCC Stormwater 
Management Policy, a Stage 1 SuDS audit has been completed by Punch 
Consulting Engineers and submitted to DLRCC Drainage Department. The 
audit also included the Surface Cover Type table from Section 7.1.5 of 
the DLRCC County Development Plan 2022-2028. Refer to Appendix 12.6 
for details of the SuDS audit. 

6.48 A Hydrological and Hydrological Risk Assessment report prepared by 
Enviroguide Consulting has been completed and is included with the 
planning application – refer to that report for further detail. 
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7.07.07.07.0    SSSSuuuustainastainastainastainableblebleble    DDDDrainage rainage rainage rainage Systems Systems Systems Systems ----    SuDSSuDSSuDSSuDS    

7.0.1 SuDS addresses the water quality, water quantity, amenity, and 
biodiversity by the management of surface water run off in a sequence 
of treatment processes along the drainage infrastructure network.   

7.0.2 The SuDS philosophy is illustrated in the GDSDS Volume 3 Section 6.3 as 
the “SuDS triangle”, shown below. The principle is to reduce the storm 
water run-off through managed processes, improve the quality of the 
run-off and to replicate the natural characteristics of the rainfall run 
off. 

 

Fig.4 – The SuDS Triangle 

 
7.0.3 Replicating the natural characteristics and providing 

amenity/biodiversity has been achieved in the SuDS elements included in 
this application. A full SuDS treatment train approach has been 
implemented in accordance with the CIRIA SuDS Manual, summarised as 
follows; 

 
• Filter drains to the rear of the housing (c.1,135m )  

• Permeable paving to all parking spaces (c.10,900m2) 

• Rainwater butts (200l) to the rear downpipes (172No.) 

• Swales adjacent to roadways where practically feasible (29No.) 

• Tree pits where practically feasible (41No.) 

• Extensive Green Roof (2,703m2) 

• Intensive Green Roof (2,849m2) 

• Bio-Retention area (4No.) 

• Silt-trap/catchpit manholes (6No.) 
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• Hydrobrakes limiting flow to the drained area Qbar greenfield 

rate  

• Petrol interceptor upstream of SMh25 & Smh87 

• Stone lined voided arch retention storage devices   

With the inclusion of these measures, it is proposed that the SuDS 
treatment of the run-off has been adequately addressed. 

7.0.4 The SuDS management train approach to designing the storm water 
network has been applied in this proposed developments design, similar 
in principle to Fig.5 below 

 

 

Fig.5 – Treatment Train 

7.1 Source control 

7.1.1 Source Control aims to detain or infiltrate runoff as close as possible to 
the point of origin. 

7.1.2 The site investigation results (see appendix) suggest that there is some, 
but limited, (9.32x10-6 m/s) scope for infiltration of surface water flows. 
Even if the infiltration is limited there is still scope to provide some 
level of storage, time delay and treatment as the surface water flows 
through the stone medium.   

7.1.3 It is proposed to use filter drains in the rear gardens of the house to 
cater for run off from the rear roofs and patios. The use of these filter 
drains will encourage run off to infiltrate directly to ground and will also 
provide interception storage in the c.40% voids ratio stone below the 
high-level drain. Any run-off that cannot infiltrate to ground will 
overflow to the high-level drain and connect to the main drainage 
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system. The surface water runoff rate is also attenuated using these 
filter drains. A PAF of 0.70 (70%) will apply to these areas as was agreed 
in principle with the DLRCC Water Services Department as part of the 
pre-planning discussions. A silt-trap inspection chamber is included 
downstream of each filter drain. Refer to Dwg.2104/14 for further 
detail. 

 

Fig.6 – Filter Drain 

 

7.1.4 It is proposed to use tree pits (41No.) and a bio-retention (4No.) areas 
where possible to collect run-off from the cambered road surface. The 
use of these tree pits will provide treatment of the run-off, will 
encourage run off to infiltrate directly to ground and will also provide 
interception storage below the high-level connection to the main S/W 
drainage. Any run-off that cannot infiltrate to ground will overflow to 
the high-level drain and connect to the main drainage system. The 
surface water runoff rate is also attenuated using these tree pits. 

7.1.5 The road cambers roads are to be constructed to drain flow into these 
tree pits and bio retention areas to maximize the drained area into SuDS 
treatment & interception. The road cambers are shown on Dwg.No.’s 
2104/01 & 02 and further illustrated on Dwg.No.2104/13. 
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Fig.7 – Tree Pit (ex. SuDS Manual fig.19.3) 

 

 

Fig.8 – Bio-Retention (ex.Dwg.2104/14) 

 
7.1.6 A PAF of 0.71 (71%) will apply to areas or paths/roads draining to these 

tree pits and bio-retention areas as was agreed in principle with the 
DLRCC Water Services Department as part of the pre-planning 
discussions. Refer Dwg.No.’s 2104/03 & 04 for location and to 
Dwg.No.2104/14 for details. 

7.1.7 It is proposed to use permeable paving surfacing to the private 
driveways of the houses and in the car parking spaces of the duplex units 
and the road/paths remaining in control of a management company 
around/west of the Neighbourhood Centre.  This allows for the rainfall 
to percolate through open joints in the pavement and be strained 
through the unwoven geo-textile membrane beneath the paved surface. 
This method of surface water collection will improve water quality and 
prevent excessive sedimentation. There is a natural interception, 
attenuation and storage of surface waters flowing through the 
permeable paving system and an outfall pipe is provided 150mm above 
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the bottom of the system to drain the overflow filtered/attenuated run 
off into the main drainage system. 

 

Fig.9 – Permeable Paving 

 

7.1.8 In providing permeable paving systems on the site, a run-off rate of 60% 
(0.60 paved area factor applied) has been applied in the surface water 
calculations. Refer to Dwg.No.2104/14 for details. 

7.1.9 In accordance with the CIRIA SuDS Manual 2015, green roofs can be used 
to treat and attenuate runoff in their substrate and support root uptake 
of water with appropriate planting and are an integral part of source 
control on a site. Green roofs can increase the indigenous biodiversity 
and is an encouraging environmentally design strategy, which is in 
accordance with the objectives as specified in the Greater Dublin 
Strategic Drainage Strategy (GDSDS) and in Appendix 7.2 of the DLRCC 
County Development Plan 2022-2028. 
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Fig.10 – Intensive & Extensive Green Roof (ex.Dwg.2104/14) 

 
7.1.10 Both Intensive and extensive Green roofs are proposed to Apartment 

Block C/D and the Neighbourhood Centre (NC). Duplex Block D1 is to 
have Intensive Green Roof only. The minimum percentage coverage 
required in Appendix 7.2 of the DLRCC County Development Plan is 50% 
if extensive and 70% if intensive. Each green roof proposed passes the 
DLRCC minimum requirement % and is summarised in Table 9 below; 
plan.  

GREEN ROOF COVERAGE SUMMARY 

BLOCK 
REFERENCE 

Extensive Intensive Total Building 
Footprint 

% 
Coverage 
of Green 

Roof 

Min.% 
Reqd. 

Pass/Fail 
DLRCC 
Min. % 

NC 1,568 1,390 2958 4,089 72% 60%* PASS 

Duplex D1  664 664 996 66% 50% PASS 

Apt.Block C/D 1,135 795 1,930 2266 85% 60%* PASS 

        

*The 60% coverage is an average between the Min.50% if Intensive and 70% if Extensive. 
Each of the NC and Apt. Blk C/D contain both Intensive & Extensive Green Roofs and 
therefore the average is taken as the minimum percentage requirement.  

Table 9 – Green Roof Coverage Summary 
 

7.1.11 In providing the green roof system, a run-off rate of 85% (0.85 paved 
area factor applied) has been applied in the surface water calculations 
for the intensive Green Roof area and 92% for the Extensive Green Roof 
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area in accordance with appendix 7.2 Green Roof Policy of the DLRCC 
County Development Plan 2022-2028.  

7.1.12 Access for maintenance of the green roofs will be via the internal 
building stairwells and a roof hatch over or using a cherry picker where 
stairs access is not feasible. Detailed cross sections of the proposed roof 
build-up are shown on Dwg.No.2104/14 included in the submission. PV 
panels to these roofs of the do not form part of this application. 

7.1.13 The use of rainwater butts is another source control method in the SuDS 
treatment train process. It is proposed to provide c.172No. 200l 
rainwater butts to collect rainwater from the house roofs for use as 
garden irrigation, therefore reducing drinking water demand and 
decreasing run-off from the site.  

 

Fig 11 – Rainwater Butt 

7.1.14 Bypass oil separators are important SuDS  devices that significantly 
reduce any potential hydrocarbons and suspended solids from surface 
water run-off. and are included upstream of each of the 2No. S/W 
outfalls from the site. Sizing of the interceptors are based on the 
Microdrainage calculated flowrates and manufacturers details tables and 
can be viewed in Appendix 12.6 of this report as part of the SuDS audit 
procedure.  
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Fig 12 – Bypass Separator 

7.1.15 An important aspect of Source Control is reducing pollution by 
prevention of chemicals and other pollutants from coming into contact 
with rainfall runoff. In this respect, it is proposed that the homeowner 
will be provided with information regarding the appropriate usage of the 
proposed drainage system.  

 

7.2 Site Control  

7.2.1 Site control in the treatment train process involves the reduction in 
volume and rate of surface runoff run off and provide some treatment of 
the runoff.  

7.2.2 Roadside filter swales are a method of site control that reduces harmful 
chemical pollutants and sediment reaching the piped network. These 
pollutants are trapped in the grassed areas leading to the filter strip. 
Filter swales reduce the surface water runoff rate and attenuate flows 
locally, therefore reducing stress on downstream facilities. Filter swales 
also facilitate interception of the “first flush” of rainfall. Fig.13 below 
from the CIRIA SuDS Manual illustrates the principle. 
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Fig.13 – Filter Swale 

7.2.3 As part of the site control it is proposed to construct 29 No. filter swales 
along the site roads at specified locations which will allow surface water 
runoff from roads to be intercepted and infiltrate to ground.  In the 
event the ground is saturated, there are also positive drainage 
connections from the filter swales into the piped network. Refer to 
Dwg.No.’s 2104/03 & 04 for proposed locations of the filter swales and 
to Dwg.2104/14 for details of this proposal.  

 

7.2.4 In providing the filter swales, a run-off rate of 71% (0.71 paved area 
factor applied) has been applied in the surface water calculations as was 
agreed in principle with the DLRCC Drainage Department as part of the 
pre-planning discussions. Typical calculations for these SuDS features are 
included in Appendix 12.2 of this report. 

7.2.5 The road cambers roads are to be constructed to drain flow into these 
filter swales where appropriate to maximize the drained area into SuDS 
treatment & interception. The road cambers are shown on Dwg.No.’s 
2104/01 & 02 and further illustrated on Dwg.No.2104/13. 

7.2.6 A key landscape/bio-diversity feature of the proposed development is 
the embankment of existing trees forming the open space to the centre 
of the site. These trees provide an important role of intercepting rainfall 
run-off and managing same through evapotranspiration as well as 
infiltration to roots. The addition of landscaping and planting throughout 
the development is also an important aspect of site control in providing 
biodiversity, run-off reduction, interception, infiltration, and amenity. 
The project Arborist specialist has advised of the critical root zone 
constraints relating to this tree belt and as a result excavation withing 
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the to the root zone prohibited. Refer to the landscape architects and 
arborist drawings/reports for more information.  Refer also to the SuDS 
audit report (Appendix 12.6) relating to an illustration of tree root 
protection zone. 

7.2.7 Silt-trap/catchpit manholes are provided upstream of the underground 
attenuation storage systems which will remove sediments and silts and 
forms part of the site control methodology used in the proposed 
development. Furthermore, silt-trap inspection chambers are included 
downstream of each filter drain and swale as recommended in the SuDS 
audit. Refer to Dwg.2104/14 for further detail. 

7.3 Regional Control  

7.3.1 Regional control comprises of treatment facilities to reduce pollutants 
from runoff and control the surface water runoff rate to pre-
development rates. 

7.3.2 As part of the overall regional control for the site it is proposed to use a 
6No.void arched attenuation systems, such as the StormTech MC4500 
system (Fig.14).  

 

Fig.14 – StormTech Attenuation System 

7.3.3 The flow rate of the run-off outfalling from the attenuation systems is to 
be controlled using vortex control devices such as Hydrobrake vortex 
control devices.  
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7.3.4 Interception of the “first flush” of rainfall is captured upstream of the 
outfalls and can infiltrate to ground where possible.  The interception 
storage will be within the stone base of the permeable paving, in the 
stone below the filter drain pipework and swales, in the sub-strata of 
the green roof systems and in the stone base of the attenuation storage 
areas. As per the parameters laid out in the GDSDS the interception 
volume was calculated for the total site as per Tables 4 & 5. 

7.3.5 A class 1 petrol interceptor (PI) is to be provided upstream of inlets to 
attenuation Tanks 1 & 6. These PI’s will further remove any pollutants 
not already captured in the above noted interception and treatment 
train elements. Sizing of the interceptors are based on the Microdrainage 
calculated flowrates and manufacturers details tables and can be viewed 
in Appendix 12.6 of this report as part of the SuDS audit procedure.  

7.3.6 Prevention of pollutants and sediments entering the receiving 
watercourse has been achieved in providing Interception Storage 
throughout the proposed development. The interception will take place 
from the head of the catchment right down to the Hydrobrake manhole 
on the application lands. Refer to paragraphs 6.37 & 6.38 above and to 
Dwg.2104/13 & 15 for further detail. 

7.4 SuDS Summary   

7.4.1 Interception will achieved be within the voids of the stone base of the 
permeable paving, in the stone below the filter drain pipework, in the 
tree pits, swales, bio-retention areas, in the green roof systems and in 
the stone base of the attenuation storage. As per the parameters laid 
out in the GDSDS the interception volume was calculated and is 
summarised in the Tables 4 & 5. Refer to Appendix 12.2 for detailed 
calculations. 

7.4.2 Replicating the natural characteristics and providing 
amenity/biodiversity will be encouraged by creating the roadside 
grassed swales, tree pits, bio-retention areas, green roofs, and filter 
drains. 

7.4.3 The overall site surface water runoff rate has been restricted to the 
greenfield runoff rate, Qbar (44.2 l/s) and the DLRCC recommended HR 
Wallingford UK SuDS calculations for same can be viewed in Appendix 
12.5 of this report. Refer also to Chapter 8 for background on the 
determination of the soil type used in the Qbar calculation.  

7.4.4 Refer to the appendix and to Dwg. No’s 2104/03-05 and 13-14   for the 
drainage layout and SuDS features details. 

7.4.5 In providing the above noted rear garden filter drains, roadside filter 
swales, house rainwater butts, permeable paving systems, catchpits,  
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tree pits, bio-retention areas, green roofs, attenuation storage, 
greenfield run off vortex control and petrol interceptors it is proposed 
that the SuDS treatment of the run-off has been adequately addressed. 
The above noted proposals have been discussed and agreed in principle 
with DLRCC Drainage Department as during the pre-planning application 
meetings. 

 

7.4.6 In advance of submission of the main planning application and in 

accordance with the requirements of the Stormwater Management Policy 

of the DLRCC County Development Plan 2022-2028, a Stormwater Audit 

has been carried out by Punch Consulting Engineers for the proposed 

development, was submitted to DLRCC Drainage Department and is 

included in Appendix 12.6 of this report. 
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8.08.08.08.0    Determination Determination Determination Determination of Qbarof Qbarof Qbarof Qbar 

8.1 The allowable surface water outfall rate Qbar is based on the greenfield 
run off rate of the drained site area, as specified in the GDSDS section 
6.6.1.2. As recommended in the DLRCC Stormwater Management Policy 
document, the Wallingford UKSuDS Greenfield runoff rate estimation 
tool was used to calculate the Qbar for the site, refer to Appendix 12.5. 

8.2 While the development area of the site is c.10.8Ha in this application,  
the actual positive drained area is c.9.92Ha. This is the area used in the 
calculation of Qbar. 

8.3 The Standard Annual Average Rainfall for the Kilternan Site is 1003mm as 
determined from Met Eireann 1km2 grid dataset. Refer to Appendix 12.14 
for the Met Eireann data.  

8.4 The value for SOIL used in the IH 124 Qbar formula noted above is 
derived from the pervious surface runoff factor (SPR) using the formula  

 
SOIL = (0.1S1 + 0.3S2 + 0.4S3 + 0.45S4 + 0.5S5) 

S1 + S2 + S3 + S4 + S5 
Where the soil type S1-S5 is determined in accordance with the following 
paragraphs. 

8.5 In determination of the SOIL value for this Kilternan site, a number of 
different sources of data were reviewed such as the site specific site 
investigation trial holes, the soakaway tests, the Winter Rainfall 
Acceptance Potential (WRAP) – the Wallingford Procedure Volume 3 
Maps, the Flood Studies Report (FSR - NERC, 1975), Transport 
Infrastructure Ireland (TII, formerly NRA) – Drainage of Runoff from 
Natural Catchments 2015, HR Wallingford website, the site specific 
topographical survey as well as site visits  by the design engineer. The 
following paragraphs provide context and detail behind the choosing of 
the SOIL Type 3 for the Qbar calculation.  

8.6 As part of the preparation for the planning application, research into the 
existing site ground conditions were undertaken. Furthermore, a 
Hydrological and Hydrological Risk Assessment report prepared by 
Enviroguide Consulting has been completed and is included with the 
planning application – refer to that report for further detail. 

8.7 Site investigations were undertaken including trial hole opening and 
soakaway testing. Refer to Appendix 12.8 of this report for the SI 
results. 

8.8 In total 6No. soakaway tests were carried out in accordance with BRE 
Digest 365 and the results indicated infiltration rates varied between 
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unobtainable f values up to 9.3x10-6 m/s. These results indicate limited 
but some availability for infiltration across the site. Refer to the 
soakaway test results in Appendix 12.8 of this report for further 
information. 

8.9 The sub-soil conditions as determined by trial hole opening noted topsoil 
over cohesive clay overlying silt above broken granite. 

8.10 A review of the Geological Survey of Ireland website http://www.gsi.ie 
and that of the Teagasc sub specific http://gis.teagasc.ie/soils/map.php 
websites both of which provide publicly available soils and bedrock 
datasets. 

8.11 The soil association composition as determined from the Teagasc data is 
noted as Carrigvahanagh peat over lithoskeletal acid igneous rock on 
most of the site. Refer Fig.15 below and to Appendix 12.7 of this report 
for the summary extracts from the GSI/Teagasc datasets. 

 

 

Fig.15 – GSI/Teagasc Soil Data 
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8.12 SOIL indices (1 to 5) are defined in the Flood Studies Report (NERC, 
1975). The index broadly describes the maximum runoff potential and 
was derived by a consideration of soil permeability and topographic 
slope, see Table 10 below; 

FSR Soil Indices 

Soil 
Type 1 

Well drained permeable sandy or loamy soils and shallower 

analogues over highly permeable limestone, chalk, sandstone, and 

related drifts. 

Earth peat soils drained by dykes and pumps 

Less permeable loamy over clayey soils on plateaux adjacent to 

very permeable soils in valleys 

Soil 
Type 2 

Very permeable soils with shallow ground water 

Permeable soils over rock or fragipan, commonly on slopes in 

western Britain associated with smaller areas of less permeable 

wet soils. 

Moderately permeable soils, some with slowly permeable sub-soils 

Soil 
Type 3 

Relatively impermeable soils in boulder and sedimentary clays, and 

in alluvium. 

Permeable soils with shallow ground water in low lying areas. 

Mixed areas of impermeable and permeable soils in approximately 

equal proportions. 

Soil 
Type 4 

Clayey, or loamy over clayey soils with an impermeable layer at 

shallow depth. 

Soil 
Type 5 

Soils of wet uplands with peaty or humose surface horizons and 

impermeable layers at shallow depth  

Deep raw peat associated with gentle upland slopes or basin sites  

Bare rock cliffs and screes (iv) shallow, permeable rocky soils on 

steep slopes. 

 

Based on the above definitions a SOIL Type 3 or 4 could be chosen for the 

Kilternan Village site 

Table 10 – FSR Soil Indices 
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8.13 The WRAP map gives a broad-spectrum overview of the soil type location 

across the entire country as per Fig.16 below;  
 

 

Fig.16 – WRAP Map - Full 
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8.14 At an expanded scale and overlaid with the Kilternan site specific 
location the WRAP map and Soil index is as Fig.17 below; 
 

 

Fig.17 – WRAP Map - Local 

 
8.15 Based on the WRAP map a SOIL value of 5 could be interpreted but is 

not applied for this site. It is noted that SOIL type 5 is rarely applied and 
is more associated with exposed rock or peat wetlands. 

 
8.16 From the FSR table, reproduced in in Fig.18 below, showing the noted 

drainage and slope classes, the Soil type could be interpolated 
between a type 4 and a type 3. 

 

Fig.18 – Soil Type Table 



2104 Kilternan Village – Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES            

____________________________________________________________________

             47 
 
 

8.17 Reference to the Transport Infrastructure Ireland -TII (formerly the 
National Roads Authority – NRA) publication Drainage of Runoff from 
Natural Catchments 2015, Volume 4 Sections 2 of the Design Manual for 
Roads and Bridges (DMRB) the following table was noted (Fig.19); 

 

 

Fig.19 – TII Soil Class 

 
8.18 Using the results of the site investigation trial holes as well as the 

Teagasc data sets noted previously, a Soil class of S4 could be 
interpolated from the TII Fig.16 above but is not applied for this 
Kilternan Village site. 

 
8.19 In reference to the HR Wallingford online design tool, it is noted that a 

SOIL type 5 was the default value given for the input site coordinates. 
but is not applied for this site. It is noted that SOIL type 5 is rarely 
applied and is more associated with exposed rock or peat wetlands.  

 
8.20 The site is generally flat in the western side and is more steeply sloped 

on the eastern side but the underlying soil type evidenced from the trial 
hole logs is consistent in that the strata are topsoil over clays over silts 
over broken granite. Refer to Appendix 12.8 for the trial hole and 
soakaway test results. 

 
8.21 Based on interpretation of each of the above data sets a Soil Type 3 or 4 

could be reasonably be interpreted. As part of the pre-planning 
consultations, agreement in principle was reached with the DLRCC 
Drainage Department and a Type 3 soil was chosen as appropriate for 
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this site. The decision to choose a type 3 is deemed as conservative and 
yields a lower outfall rate than of a soil type 4.    

 
8.22 From the GDSDS Table 6.7, shown in Fig.20 below, using a Soil value of 3 

equates to an SPR value of 0.37. The SPR value of 0.37 was used in the 
HR Wallingford Qbar calculator to override the default higher SPR value 
of 0.53. 

 

 

Fig.20 – GDSDS SPR Values 

8.23 Using the DLRCC recommended HR Wallingford UK SuDS calculation tool 
the resultant Qbar = 44.2 l/s. Refer to Appendix 12.5 for the calculation 
sheet. 
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9.9.9.9.0000    S/W DesS/W DesS/W DesS/W Design ign ign ign CoCoCoConclnclnclnclusionusionusionusion    

9.1 The S/W outfalls are described in detail in Section 6 of this report. 

9.2 Full SuDS treatment train approach has been implemented in 
accordance with the CIRIA SuDS Manual as described in Section 7 above. 

9.3 A thorough examination of the site characteristics were undertaken in 
determination of the soil type and greenfield run off rate as described 
in Section 8 above.   

9.4 The drainage design and attenuation storage volumes have been 
determined using an industry standard computer modelling software 
program MicroDrainage, for designing drainage networks as described in 
Section 6 above and are included in Appendix 12.1 of this report. 
Climate change of 20% and Urban Creep of 10% has been applied in the 
design and is detailed in Section 6 above. 

9.5 A Site-Specific Flood Risk Assessment was completed and is included in 
the application as a separate report. 

9.6 A Hydrological and Hydrological Risk Assessment report prepared by 
Enviroguide Consulting has been completed and is included with the 
planning application – refer to that report for further detail. 

9.7 Pre-planning consultations were held with the DLRCC Drainage 
Department and their requirements were ascertained and complied 
with in this document and the accompanying drawings. 

9.8 In accordance with the requirements of the Stormwater Management 
Policy of the DLRCC County Development Plan 2022-2028, in advance of 
submission of the main planning application, a Storm Water Audit has 
been carried out for the proposed development, submitted to the 
Drainage Department of DLRCC and is included in Appendix 12.6 of this 
report. 

9.9 Should planning permission be granted the Applicant has the ability to 
deliver the services and ancillary works required to implement the 
designed scheme in full.  Letters of consent relating to connection to 
services and crossing lands not in the Applicants ownership are included 
in the Appendix 12.15 of this report. 
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11110000.0.0.0.0            WasWasWasWastewatertewatertewatertewater    InfrastructureInfrastructureInfrastructureInfrastructure    

10.1 Foul drainage records drawings were obtained from Irish Water/DLRCC in 
preparation for this planning application and are included in Appendix 
12.11 of this document.  

10.2 A Pre-Connection Enquiry Form application (PCEA) was submitted to Irish 
Water (IW) and a Confirmation of Feasibility (CoF) was received from IW 
(ref.CDS21006509) noting that a foul connection is  “feasible without 
infrastructure upgrade”. A copy of the IW Confirmation of Feasibility 
letter can be viewed in the appendix of this report. Further to the CoF 
from IW, a full design submission was made for the wastewater 
infrastructure. Subsequently IW have issued the Statement of Design 
acceptance letter (Ref.CDS20006509) issued on 01/06/22.  A copy of the 
IW design acceptance letter and correspondence can be viewed in 
Appendix 12.16 of this report. 

10.3 The minimum public sewer diameter is to be 225mm and the foul 
drains/sewer are to be in accordance with the Irish Water Code of 
Practice for Wastewater Infrastructure 2020. 

 

Foul Sewer Design Criteria 

Min.velocity 0.75m/s 
Max.velocity 3m/s 
Min.sewer size for TIC 225mm diameter 
Pipe friction (Ks) 1.5mm 
Minimum pipe depth 1.2m below roads 

0.9m in open/grassed spaces 
Ave.Occupancy  2.7 persons/unit 
Residential loading/person/day 150 l/day 
Commercial loading/person/day 50 l/d 

Table 11 – Foul Sewer Design Criteria 

10.4 Each individual house is to be connected to the main public foul sewer 
using a 100mm diameter drain with a minimum gradient of 1/60 in any 
one drainage connection. 

10.5 The proposed foul outfall from c.10.5 Ha the subject site will be via the 
existing piped foul drainage system constructed as part of the Rockville 
schemes (D17A/0793 and D18A/0566). This existing infrastructure in turn 
outfalls downstream into the existing Irish Water owned 300mm foul 
drainage piped infrastructure on Glenamuck Road. Refer to Dwg.2104/07 
for further detail. The existing foul sewer has been submitted by the 
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Rockville developer for taking-in-charge by Irish Water and a letter of 
consent for the connection into this foul pipe has been provided the 
sewer owner and is included in Appendix 12.15 of this report.  

10.6 Located in the north corner of the subject site, apartment Blocks C & D 
(59No. units) will outfall the localised foul flow from into the foul 
drainage infrastructure to be provided as part of the GDRS project in 
Glenamuck road. The foul drainage connection spur from the GDRS 
infrastructure has been agreed with the DLRCC GDRS project office and 
is incorporated into that road project. Connection into same is subject 
to a successful planning permission and agreement with Irish Water. 
Refer to Dwg.2104/07 & 30 and Appendix 12.17 for further detail. 

 
10.7 Refer to Dwg.No.2104/06 & 07 for the alignment and levels of the 

proposed foul network.  
 
10.8 The proposed development is to be phased as 1, 2, 2A, 3, 4 & 5. The 

extent of each phase and the main wastewater drainage infrastructure 
associated with each phase is identified on Dwg.No.2104/18. All main 
wastewater services necessary to serve each phase are to be completed 
in full in each area from the head of the system to outfall. Final 
connection dates to be agreed with IW at connection application stage 
subject to a successful planning approval.    

 
10.9 Design estimates for the foul water loading are as per Table’s 12 and 13 

below and refer to Appendix 12.18 for more calculations; 
Foul Wastewater Calculations for TOTAL SITE 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 383 Units 2.7No./Unit 1034 150 155,100 
      

Total = 155,100 l/day 

 
Flowrate per day (l/s)  1.80l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.18 

Dry Weather Flow PG + I 1.97 
l/s 

Peaking Factor (PfDom) 3  
Design Foul Flow (l/s) PfDom 

x PG 
5.91 
l/s 

Misconnection Allowance (SW) 1.5% 0.09l/s 
Design Flow (l/s)  6.00 

l/s 

 
Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

Table 12 – Residential Wastewater Calculations  
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New Network - COMMERCIAL Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Retail/Comm 2,975m2 1per 5m2 595 50 29,750 
Crèche 439m2 1child/8m2 + 

Staff (20%) + 
support 

accommodation 

65 50 3,250 

      
      

Total = 33,000 l/day 

 
Flowrate per 12hr day (l/s)  0.76l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.08 

Dry Weather Flow PG + 
I 

0.83 
l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom 

x PG 
5.02 
l/s 

Misconnection Allowance (SW) 1.5% 0.08l/s 
Design Flow (l/s)  5.1 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

 
Table 13 – Commercial Wastewater Calculations 
 
10.10 As the development of the site is to be phased, calculations for the 

phased wastewater flows are included in Appendix 12.18 of this report. 
A summary of the phasing wastewater calculations are shown in Table 14 
below and Final connection dates to be agreed with IW at connection 
application stage subject to a successful planning approval; 

 
Usage Residential 

Design Flow (l/s) 
Commercial 

Design Flow (l/s) 

Phase 1 2.8  
Phase 2 2.3  
Phase 2A 0.9 3.8 
Phase 3 1.8  
Phase 4 3.1  
Phase 5 0.3 1.4 
 
Table 14 – Wastewater Phased Flowrates 

10.11 Details of manholes are to be as per Dwg.No.2104/20 and in accordance 
with the Irish Water Code of Practice for Wastewater Infrastructure 
2020. 
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11111111.0.0.0.0            Site Site Site Site Potable Potable Potable Potable WatermWatermWatermWatermain ain ain ain     

11.1 Water infrastructure records drawings were obtained from Irish 
Water/DLRCC in preparation for this planning application and are 
included in Appendix 12.11 of this document.  

 
11.2 A Pre-Connection Enquiry Form application (PCEA) was submitted to Irish 

Water and a confirmation of available service was received from IW 
(ref.CDS21006509) noting that the water connection was “feasible 
without infrastructure upgrade”. A copy of the IW Confirmation of 
Feasibility (CoF) letter can be viewed in Appendix 12.16 of this report.  

 
11.3 Further to the CoF from IW, a full design submission was made for the 

water infrastructure. Subsequently IW have issued the Statement of 
Design acceptance letter (Ref.CDS20006509) issued on 01/06/22.  A copy 
of the IW design acceptance letter can be viewed in Appendix 12.16 of 
this report. 

 
11.4 There is an existing 300mmØ diameter water supply main located along 

the Enniskerry Road passing in front of the proposed development and 
likewise a 250mm diameter main along Glenamuck Road. It is proposed 
to make a new connections into these watermains main to supply the 
development as confirmed by the IW CoF and Statement of Design 
Acceptance letters. 

 
11.5 The applicant has enclosed (Appendix 12.5) copies of letters of consent 

from Ken Fennell (Statutory Receiver) over the portion of lands that sits 
outside the applicants ownership on the Glenamuck Rd. For clarity the 
applicant has full rights of access over/under this strip of land and can 
confirm that should a planning permission be granted the Applicant has 
the ability to deliver the services and ancillary works required to 
implement the designed scheme in full.   

 

11.6 Refer to Dwg.No.’s 2104/09-11 for the watermain layout. 
 
11.7 The proposed development is to be phased as 1, 2, 2A, 3, 4 & 5. The 

extent of each phase and the main water infrastructure associated with 
each phase is identified on Dwg.No.2104/18. All main water services 
necessary to serve each phase are to be completed in full in each area 
from the head of the system to outfall. Final connection dates to be 
agreed with IW at connection application stage subject to a successful 
planning approval.     

 
11.8 Each individual residential dwelling within the development is to be 

provided with a boundary box for a separate domestic water meter. The 
type and configuration of the water meter is to be agreed with Irish 
Water in advance of construction commencing at the development.  
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11.9 Each dwelling will be fitted with a cold-water storage tank to provide 24 
hours of supply. 

11.10 In accordance with best practice, the use of water conservation 
appliances in the buildings are to be employed as part of this scheme to 
reduce the water demand. Although the consumption of treated water 
depends a lot on the behaviour of consumers, demand on the network is 
limited in the scheme by incorporating water saving tap valves, eco-flush 
toilet system and water saving appliances. 

11.11 As a further measure of demand reduction, it is proposed to provide 
c.172No. 200l rainwater butts to the rear of each gabling property. This 
will collect rainwater from the house roofs for use in garden irrigation, 
therefore reducing drinking water demand and decreasing run-off from 
the site. Refer to Appendix 12.5 for more information. 

11.12 All watermain layout and details are to be in accordance with the Irish 
Water Code of Practice for Water Infrastructure 2020 and the Water 
Infrastructure Standard details 2020. 

11.13 Estimates of the water demand for the site were carried out using the 
guidelines in accordance with the IW COP for Water Infrastructure 2020 
publication and are shown in Table’s 15 and 16 below and in Appendix 
12.18; 

Water Demand Calculations for TOTAL SITE 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 383 
Units 

2.7  
No./Unit 

1034 150 
 

155,115 1.80 2.24 11.2 l/s 

Peak Hour Water Demand (Domestic)  11.2 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 

 
Table 15 – Residential Water Demand Calculations  
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New Network – COMMERCIAL Water Demand 

Usage Quantity Occupancy Population Consumption 
(l//h/day) 

Ave. Daily 
Domestic 
Demand 
(l/day) 

Ave. 
Daily(12hr) 
Domestic 
Demand 

(l/s) 

Ave. 
Day/Peak 

Week 
(l/s) 

Peak 
Hour 
Water 

Demand 
(l/s) 

Retail/
Comm 

2,975m2 1per 5m2 595 50 29,750 0.69 0.86 4.3 

Crèche 439m2 1child/8m2 
+ Staff 
(20%) + 
support 
accommoda
tion 

66 50 3,293 0.08 0.09 0.47 

Peak Hour Water Demand (Commercial)  4.8l/s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 

 

Table 16 – Commercial Water Demand Calculations 

11.14 As the development of the site is to be phased, calculations for the 
phased water demand are included in the appendix of this report. A 
summary of the phasing wastewater calculations are shown in Table 17 
below; 

 
Usage Residential 

Design Flow (l/s) 
Commercial 

Design Flow (l/s) 
Phase 1 2.7  
Phase 2 2.1  
Phase 2A 1.6 2.4 
Phase 3 1.7  
Phase 4 2.8  
Phase 5 0.3 1.5 
 
Table 17 – Commercial Water Demand Calculations 
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11112222.0.0.0.0    APPENDIXAPPENDIXAPPENDIXAPPENDIX        

 
12.1 MicroDrainage Drainage Calculations 

12.2 Interception and Sample Swale Calculations 

12.3 StormTech System Calculations & Details 

12.4 OPW PFRA Map No.2019/MAP/221/A 

12.5 HR Wallingford/UK SuDS Report 

12.6 SuDS Audit Report 

12.7 GSI Data  

12.8 Site Investigations Reports 

12.9 DLRCC Flood Zone Map No.9 

12.10 DLRCC Local Area Plan Map.NoPL-13-402  

12.11 IW/DLRCC Records Drawings 

12.12 OPW Flood Hazard Mapping Report 

12.13 Green Roof Information 

12.14 Met Eireann Data Sheet 

12.15 Letters of Consent  

12.16 Irish Water CoF/Design Acceptance Letters 

12.17 DLRCC GDRS Project Correspondence 

12.18 Water and Wastewater Calculations 
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Micro Drainage Calculations 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.271 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 90 Maximum Backdrop Height (m) 3.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.500

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 0.75
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 180

Designed with Level Soffits

Time Area Diagram for Storm at outfall SExisting Mh (pipe S1.018)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.836 4-8 4.416 8-12 1.025 12-16 0.000

Total Area Contributing (ha) = 6.276

Total Pipe Volume (m³) = 268.031

Time Area Diagram at outfall SGlenamuck Rd (pipe S17.004)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.195 4-8 0.023

Total Area Contributing (ha) = 0.218

Total Pipe Volume (m³) = 5.187

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 40.678 0.423 96.2 0.097 4.00 0.0 0.600 o 300 Pipe/Conduit
S1.001 43.770 0.362 120.9 0.121 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.002 55.734 1.922 29.0 0.125 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.003 22.349 0.757 29.5 0.100 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 56.10 4.42 140.910 0.097 0.0 0.0 0.0 1.60 113.3 19.6
S1.001 53.97 4.93 140.487 0.218 0.0 0.0 0.0 1.43 101.0 42.4
S1.002 52.74 5.25 140.125 0.342 0.0 0.0 0.0 2.93 207.2 65.2
S1.003 52.27 5.38 138.201 0.442 0.0 0.0 0.0 2.90 205.3 83.4
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S2.000 43.680 0.771 56.7 0.080 4.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 30.954 0.729 42.5 0.086 0.00 0.0 0.600 o 300 Pipe/Conduit
S2.002 55.087 0.551 100.0 0.121 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.004 31.603 0.781 40.5 0.063 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.005 31.723 1.035 30.7 0.115 0.00 0.0 0.600 o 375 Pipe/Conduit

S3.000 38.235 0.283 135.0 0.034 4.00 0.0 0.600 o 300 Pipe/Conduit
S3.001 12.862 0.086 149.6 0.007 0.00 0.0 0.600 o 300 Pipe/Conduit
S3.002 22.723 0.151 150.5 0.114 0.00 0.0 0.600 o 300 Pipe/Conduit
S3.003 31.593 0.211 149.7 0.065 0.00 0.0 0.600 o 375 Pipe/Conduit
S3.004 21.926 0.119 184.3 0.080 0.00 0.0 0.600 o 375 Pipe/Conduit
S3.005 15.359 0.119 129.1 0.001 0.00 0.0 0.600 o 375 Pipe/Conduit

S1.006 20.829 0.150 138.9 0.027 0.00 0.0 0.600 o 600 Pipe/Conduit
S1.007 19.092 0.133 144.0 0.038 0.00 0.0 0.600 o 600 Pipe/Conduit
S1.008 63.723 0.394 161.7 0.189 0.00 0.0 0.600 o 600 Pipe/Conduit

S4.000 34.163 1.708 20.0 0.036 4.00 0.0 0.600 o 225 Pipe/Conduit

S1.009 42.021 0.276 152.3 0.190 0.00 0.0 0.600 o 600 Pipe/Conduit

S5.000 44.747 1.217 36.8 0.119 4.00 0.0 0.600 o 225 Pipe/Conduit
S5.001 17.701 0.754 23.5 0.042 0.00 0.0 0.600 o 225 Pipe/Conduit
S5.002 28.564 0.712 40.1 0.062 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.010 8.793 0.516 17.0 0.102 0.00 0.0 0.600 o 600 Pipe/Conduit
S1.011 23.747 0.118 201.2 0.021 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S2.000 56.12 4.42 139.210 0.080 0.0 0.0 0.0 1.74 69.2 16.2
S2.001 55.21 4.63 138.380 0.166 0.0 0.0 0.0 2.42 171.0 33.1
S2.002 52.88 5.22 137.500 0.287 0.0 0.0 0.0 1.57 111.2 54.8

S1.004 51.60 5.56 136.700 0.792 0.0 0.0 0.0 2.86 315.4 147.5
S1.005 51.04 5.72 135.900 0.907 0.0 0.0 0.0 3.28 362.6 167.1

S3.000 55.89 4.47 135.080 0.034 0.0 0.0 0.0 1.35 95.5 7.0
S3.001 55.17 4.64 134.790 0.041 0.0 0.0 0.0 1.28 90.7 8.2
S3.002 53.96 4.93 134.700 0.155 0.0 0.0 0.0 1.28 90.4 30.2
S3.003 52.59 5.29 134.480 0.220 0.0 0.0 0.0 1.48 163.3 41.7
S3.004 51.59 5.57 134.250 0.299 0.0 0.0 0.0 1.33 147.1 55.8
S3.005 51.03 5.73 134.131 0.301 0.0 0.0 0.0 1.59 176.0 55.8

S1.006 50.46 5.89 133.950 1.234 0.0 0.0 0.0 2.06 583.8 224.9
S1.007 49.94 6.05 133.800 1.272 0.0 0.0 0.0 2.03 573.2 229.4
S1.008 48.20 6.61 133.650 1.461 0.0 0.0 0.0 1.91 540.7 254.3

S4.000 57.13 4.19 136.100 0.036 0.0 0.0 0.0 2.94 116.9 7.5

S1.009 47.17 6.96 133.260 1.688 0.0 0.0 0.0 1.97 557.4 287.4

S5.000 56.45 4.34 139.100 0.119 0.0 0.0 0.0 2.16 86.1 24.2
S5.001 55.97 4.45 136.850 0.161 0.0 0.0 0.0 2.71 107.8 32.6
S5.002 55.15 4.64 136.021 0.224 0.0 0.0 0.0 2.49 176.0 44.5

S1.010 47.10 6.99 132.980 2.013 0.0 0.0 0.0 5.92 1673.1 342.4
S1.011 46.46 7.22 132.250 2.034 0.0 0.0 0.0 1.71 484.3 342.4
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S6.000 51.580 0.572 90.2 0.127 4.00 0.0 0.600 o 300 Pipe/Conduit

S7.000 20.919 0.139 150.0 0.079 6.00 0.0 0.600 o 300 Pipe/Conduit
S7.001 56.030 0.467 120.0 0.068 0.00 0.0 0.600 o 300 Pipe/Conduit

S8.000 35.234 0.294 119.8 0.079 6.00 0.0 0.600 o 300 Pipe/Conduit
S8.001 12.620 0.105 120.0 0.011 0.00 0.0 0.600 o 300 Pipe/Conduit

S6.001 50.405 0.421 119.7 0.142 0.00 0.0 0.600 o 450 Pipe/Conduit
S6.002 37.839 0.315 120.1 0.397 0.00 0.0 0.600 o 450 Pipe/Conduit
S6.003 15.215 0.127 119.8 0.063 0.00 0.0 0.600 o 450 Pipe/Conduit
S6.004 37.471 0.134 279.6 0.013 0.00 0.0 0.600 o 450 Pipe/Conduit

S9.000 25.127 0.251 100.1 0.053 4.00 0.0 0.600 o 300 Pipe/Conduit
S9.001 11.348 0.174 65.2 0.015 0.00 0.0 0.600 o 300 Pipe/Conduit
S9.002 7.707 0.053 145.4 0.095 0.00 0.0 0.600 o 450 Pipe/Conduit

S10.000 36.604 0.366 100.0 0.119 4.00 0.0 0.600 o 300 Pipe/Conduit
S10.001 21.049 0.191 110.2 0.159 0.00 0.0 0.600 o 300 Pipe/Conduit
S10.002 22.929 0.124 184.9 0.086 0.00 0.0 0.600 o 450 Pipe/Conduit

S11.000 31.625 0.316 100.0 0.071 4.00 0.0 0.600 o 225 Pipe/Conduit
S11.001 7.621 0.072 105.8 0.052 0.00 0.0 0.600 o 300 Pipe/Conduit
S11.002 5.767 0.029 198.9 0.005 0.00 0.0 0.600 o 450 Pipe/Conduit

S9.003 15.123 0.105 144.0 0.002 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.004 54.407 0.448 121.4 0.131 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S6.000 55.68 4.52 140.700 0.127 0.0 0.0 0.0 1.66 117.1 25.4

S7.000 49.23 6.27 140.800 0.079 0.0 0.0 0.0 1.28 90.6 14.0
S7.001 47.28 6.92 140.650 0.147 0.0 0.0 0.0 1.43 101.4 25.1

S8.000 48.80 6.41 140.580 0.079 0.0 0.0 0.0 1.44 101.4 14.0
S8.001 48.35 6.56 140.286 0.090 0.0 0.0 0.0 1.43 101.4 15.7

S6.001 46.03 7.38 140.036 0.505 0.0 0.0 0.0 1.86 295.3 84.0
S6.002 45.15 7.72 139.615 0.903 0.0 0.0 0.0 1.85 294.9 147.1
S6.003 44.80 7.85 139.300 0.965 0.0 0.0 0.0 1.86 295.2 156.1
S6.004 43.56 8.37 138.870 0.978 0.0 0.0 0.0 1.21 192.6 156.1

S9.000 56.80 4.27 140.650 0.053 0.0 0.0 0.0 1.57 111.1 10.9
S9.001 56.36 4.36 140.399 0.068 0.0 0.0 0.0 1.95 137.8 13.8
S9.002 56.03 4.44 140.000 0.163 0.0 0.0 0.0 1.68 267.8 33.0

S10.000 56.25 4.39 141.500 0.119 0.0 0.0 0.0 1.57 111.1 24.3
S10.001 55.24 4.62 141.134 0.279 0.0 0.0 0.0 1.50 105.8 55.6
S10.002 54.19 4.88 140.060 0.365 0.0 0.0 0.0 1.49 237.3 71.4

S11.000 56.19 4.40 141.130 0.071 0.0 0.0 0.0 1.31 52.0 14.5
S11.001 55.82 4.49 140.700 0.124 0.0 0.0 0.0 1.53 108.0 24.9
S11.002 55.54 4.55 140.100 0.129 0.0 0.0 0.0 1.44 228.7 25.8

S9.003 53.28 5.11 139.900 0.659 0.0 0.0 0.0 1.09 43.2« 126.7
S9.004 50.96 5.75 139.790 0.790 0.0 0.0 0.0 1.43 100.8« 145.3
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S9.005 50.995 0.336 151.8 0.071 0.00 0.0 0.600 o 450 Pipe/Conduit
S9.006 47.205 0.219 215.7 0.078 0.00 0.0 0.600 o 450 Pipe/Conduit

S6.005 16.306 0.119 137.0 0.072 0.00 0.0 0.600 o 225 Pipe/Conduit
S6.006 26.450 0.185 143.0 0.079 0.00 0.0 0.600 o 225 Pipe/Conduit
S6.007 51.993 0.732 71.0 0.110 0.00 0.0 0.600 o 225 Pipe/Conduit
S6.008 22.172 1.109 20.0 0.098 0.00 0.0 0.600 o 225 Pipe/Conduit
S6.009 10.726 0.505 21.2 0.021 0.00 0.0 0.600 o 225 Pipe/Conduit

S12.000 38.228 0.405 94.4 0.105 4.00 0.0 0.600 o 300 Pipe/Conduit
S12.001 14.710 0.184 79.9 0.024 0.00 0.0 0.600 o 300 Pipe/Conduit
S12.002 9.963 0.077 129.4 0.046 0.00 0.0 0.600 o 300 Pipe/Conduit
S12.003 17.943 0.122 147.1 0.004 0.00 0.0 0.600 o 450 Pipe/Conduit
S12.004 7.788 0.060 129.8 0.034 0.00 0.0 0.600 o 225 Pipe/Conduit

S13.000 54.291 0.804 67.5 0.158 4.00 0.0 0.600 o 225 Pipe/Conduit

S12.005 23.014 0.239 96.3 0.062 0.00 0.0 0.600 o 300 Pipe/Conduit
S12.006 35.596 0.357 99.7 0.048 0.00 0.0 0.600 o 300 Pipe/Conduit
S12.007 35.464 0.358 99.1 0.142 0.00 0.0 0.600 o 375 Pipe/Conduit

S14.000 34.562 1.069 32.3 0.114 4.00 0.0 0.600 o 225 Pipe/Conduit

S12.008 41.437 0.505 82.1 0.181 0.00 0.0 0.600 o 375 Pipe/Conduit
S12.009 39.425 0.826 47.7 0.149 0.00 0.0 0.600 o 375 Pipe/Conduit
S12.010 30.682 0.822 37.3 0.045 0.00 0.0 0.600 o 375 Pipe/Conduit
S12.011 86.979 0.256 339.9 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S9.005 49.26 6.26 139.280 0.860 0.0 0.0 0.0 1.65 262.1 153.0
S9.006 47.54 6.83 138.927 0.938 0.0 0.0 0.0 1.38 219.5 161.0

S6.005 43.01 8.61 138.708 1.988 0.0 0.0 0.0 1.12 44.3« 308.8
S6.006 42.12 9.02 138.590 2.068 0.0 0.0 0.0 1.09 43.4« 314.5
S6.007 40.98 9.57 138.405 2.177 0.0 0.0 0.0 1.55 61.8« 322.2
S6.008 40.73 9.70 137.670 2.275 0.0 0.0 0.0 2.94 116.9« 334.6
S6.009 40.61 9.76 136.258 2.296 0.0 0.0 0.0 2.85 113.4« 336.7

S12.000 56.23 4.39 140.320 0.105 0.0 0.0 0.0 1.62 114.4 21.4
S12.001 55.62 4.53 139.915 0.129 0.0 0.0 0.0 1.76 124.4 25.9
S12.002 55.11 4.65 139.731 0.175 0.0 0.0 0.0 1.38 97.6 34.9
S12.003 54.38 4.83 139.650 0.180 0.0 0.0 0.0 1.67 266.3 35.3
S12.004 53.92 4.95 139.532 0.213 0.0 0.0 0.0 1.15 45.6 41.5

S13.000 55.47 4.57 141.000 0.158 0.0 0.0 0.0 1.59 63.4 31.7

S12.005 52.99 5.18 139.397 0.434 0.0 0.0 0.0 1.60 113.3 83.0
S12.006 51.61 5.56 139.158 0.482 0.0 0.0 0.0 1.57 111.3 89.9
S12.007 50.49 5.89 138.726 0.625 0.0 0.0 0.0 1.82 201.1 113.9

S14.000 56.87 4.25 140.030 0.114 0.0 0.0 0.0 2.31 91.8 23.3

S12.008 49.36 6.23 138.368 0.919 0.0 0.0 0.0 2.00 221.1 163.9
S12.009 48.58 6.48 137.863 1.068 0.0 0.0 0.0 2.63 290.3 187.4
S12.010 48.06 6.65 137.037 1.113 0.0 0.0 0.0 2.97 328.5 193.2
S12.011 44.50 7.97 135.230 1.113 0.0 0.0 0.0 1.10 174.5« 193.2
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S15.000 27.335 0.273 100.0 0.124 4.00 0.0 0.600 o 225 Pipe/Conduit
S15.001 41.735 1.225 34.1 0.130 0.00 0.0 0.600 o 300 Pipe/Conduit
S15.002 26.771 0.942 28.4 0.109 0.00 0.0 0.600 o 300 Pipe/Conduit
S15.003 38.123 1.315 29.0 0.091 0.00 0.0 0.600 o 300 Pipe/Conduit
S15.004 53.574 0.257 208.5 0.110 0.00 0.0 0.600 o 450 Pipe/Conduit

S12.012 16.181 0.167 96.9 0.051 0.00 0.0 0.600 o 225 Pipe/Conduit

S6.010 18.505 0.171 108.2 0.018 0.00 0.0 0.600 o 300 Pipe/Conduit
S6.011 56.227 0.187 300.7 0.043 0.00 0.0 0.600 o 450 Pipe/Conduit

S16.000 49.592 0.331 149.8 0.094 4.00 0.0 0.600 o 450 Pipe/Conduit
S16.001 12.266 0.119 103.1 0.026 0.00 0.0 0.600 o 450 Pipe/Conduit

S1.012 21.327 1.066 20.0 0.037 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.013 42.270 1.431 29.5 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.014 42.351 2.241 18.9 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.015 24.294 0.759 32.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.016 53.448 2.672 20.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.017 22.677 0.344 66.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.018 8.163 0.053 154.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S17.000 25.190 0.420 60.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit
S17.001 35.233 0.573 61.5 0.002 0.00 0.0 0.600 o 225 Pipe/Conduit
S17.002 10.401 0.059 176.3 0.174 0.00 0.0 0.600 o 300 Pipe/Conduit
S17.003 8.526 0.057 150.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S18.000 26.725 0.178 150.1 0.031 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S15.000 56.43 4.35 141.050 0.124 0.0 0.0 0.0 1.31 52.0 25.2
S15.001 55.31 4.61 140.702 0.254 0.0 0.0 0.0 2.70 191.0 50.7
S15.002 54.68 4.76 139.477 0.363 0.0 0.0 0.0 2.96 209.3 71.6
S15.003 53.81 4.97 138.535 0.453 0.0 0.0 0.0 2.93 207.2 88.1
S15.004 51.44 5.61 135.160 0.564 0.0 0.0 0.0 1.40 223.3 104.7

S12.012 44.01 8.18 134.897 1.728 0.0 0.0 0.0 1.33 52.8« 274.6

S6.010 40.21 9.97 134.780 4.042 0.0 0.0 0.0 1.51 106.8« 586.9
S6.011 38.76 10.77 132.500 4.085 0.0 0.0 0.0 1.17 185.6« 586.9

S16.000 55.77 4.50 133.050 0.094 0.0 0.0 0.0 1.66 263.8 18.9
S16.001 55.34 4.60 132.719 0.120 0.0 0.0 0.0 2.00 318.5 23.9

S1.012 38.59 10.87 131.600 6.276 0.0 0.0 0.0 3.53 249.6« 874.6
S1.013 38.18 11.11 130.530 6.276 0.0 0.0 0.0 2.90 205.2« 874.6
S1.014 37.86 11.31 128.400 6.276 0.0 0.0 0.0 3.63 256.8« 874.6
S1.015 37.62 11.45 126.150 6.276 0.0 0.0 0.0 2.79 197.2« 874.6
S1.016 37.23 11.70 125.390 6.276 0.0 0.0 0.0 3.53 249.6« 874.6
S1.017 36.92 11.90 122.710 6.276 0.0 0.0 0.0 1.94 137.0« 874.6
S1.018 36.76 12.01 122.320 6.276 0.0 0.0 0.0 1.26 89.4« 874.6

S17.000 56.88 4.25 135.250 0.000 0.0 0.0 0.0 1.69 67.3 0.0
S17.001 55.34 4.60 134.830 0.002 0.0 0.0 0.0 1.67 66.4 0.4
S17.002 54.73 4.75 132.100 0.176 0.0 0.0 0.0 1.18 83.5 34.8
S17.003 54.27 4.86 131.500 0.176 0.0 0.0 0.0 1.28 90.6 34.8

S18.000 56.12 4.42 134.000 0.031 0.0 0.0 0.0 1.06 42.3 6.3
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S17.004 9.658 0.064 150.9 0.011 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S17.004 53.67 5.01 131.250 0.218 0.0 0.0 0.0 1.06 42.2 42.2



Roger Mullarkey & Associates Page 7
Duncreevan Kilternan Village
Kilcock Stage 3 Planning May'22
Co. Kildare,  Ireland
Date 14/06/2022 18:25 Designed by R.M.
File Kilternan Planning May 22.MDX Checked by
Innovyze Network 2020.1.3

Area Summary for Storm

©1982-2020 Innovyze

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 70 0.025 0.017 0.017
User  - 60 0.006 0.004 0.021
User  - 60 0.005 0.003 0.024
User  - 60 0.005 0.003 0.027
User  - 70 0.025 0.017 0.044
User  - 37 0.001 0.000 0.045
User  - 37 0.002 0.001 0.045
User  - 95 0.007 0.006 0.051
User  - 37 0.006 0.002 0.054
User  - 37 0.003 0.001 0.055
User  - 100 0.001 0.001 0.056
User  - 100 0.000 0.000 0.056
User  - 100 0.017 0.017 0.073
User  - 70 0.017 0.012 0.085
User  - 71 0.003 0.002 0.087
User  - 71 0.003 0.002 0.089
User  - 37 0.002 0.001 0.090
User  - 37 0.001 0.000 0.091
User  - 37 0.016 0.006 0.097

1.001 User  - 60 0.005 0.003 0.003
User  - 69 0.005 0.003 0.006
User  - 70 0.015 0.011 0.017
User  - 60 0.010 0.006 0.023
User  - 37 0.002 0.001 0.024
User  - 37 0.002 0.001 0.024
User  - 37 0.008 0.003 0.027
User  - 37 0.025 0.009 0.036
User  - 71 0.047 0.034 0.070
User  - 71 0.002 0.002 0.072
User  - 71 0.003 0.002 0.073
User  - 71 0.003 0.002 0.075
User  - 37 0.001 0.001 0.076
User  - 37 0.001 0.000 0.076
User  - 37 0.002 0.001 0.077
User  - 37 0.045 0.017 0.094
User  - 100 0.014 0.014 0.107
User  - 100 0.007 0.007 0.114
User  - 100 0.007 0.007 0.121

1.002 User  - 60 0.005 0.003 0.003
User  - 71 0.023 0.016 0.019
User  - 71 0.012 0.009 0.028
User  - 37 0.014 0.005 0.033
User  - 37 0.004 0.001 0.034
User  - 100 0.006 0.006 0.040
User  - 95 0.000 0.000 0.041
User  - 95 0.000 0.000 0.041
User  - 37 0.001 0.000 0.041
User  - 37 0.011 0.004 0.045
User  - 71 0.004 0.003 0.048
User  - 95 0.029 0.028 0.076
User  - 60 0.005 0.003 0.079
User  - 60 0.005 0.003 0.082
User  - 37 0.001 0.000 0.082
User  - 37 0.006 0.002 0.084
User  - 37 0.003 0.001 0.085
User  - 37 0.002 0.001 0.086
User  - 37 0.002 0.001 0.087
User  - 37 0.013 0.005 0.091
User  - 100 0.015 0.015 0.107
User  - 70 0.026 0.018 0.125

1.003 User  - 37 0.010 0.004 0.004
User  - 71 0.011 0.008 0.012
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User  - 37 0.006 0.002 0.014
User  - 71 0.023 0.016 0.030
User  - 71 0.011 0.007 0.037
User  - 71 0.018 0.013 0.050
User  - 37 0.033 0.012 0.062
User  - 71 0.002 0.002 0.064
User  - 60 0.005 0.003 0.067
User  - 60 0.003 0.002 0.069
User  - 37 0.001 0.000 0.069
User  - 100 0.010 0.010 0.079
User  - 70 0.015 0.011 0.090
User  - 37 0.027 0.010 0.100

2.000 User  - 69 0.003 0.002 0.002
User  - 69 0.005 0.004 0.005
User  - 69 0.002 0.002 0.007
User  - 69 0.005 0.003 0.010
User  - 37 0.001 0.000 0.011
User  - 37 0.000 0.000 0.011
User  - 37 0.002 0.001 0.012
User  - 95 0.026 0.025 0.037
User  - 37 0.038 0.014 0.051
User  - 71 0.011 0.007 0.058
User  - 37 0.039 0.015 0.073
User  - 95 0.002 0.002 0.075
User  - 95 0.003 0.003 0.078
User  - 37 0.001 0.001 0.078
User  - 95 0.002 0.002 0.080

2.001 User  - 37 0.001 0.000 0.000
User  - 95 0.028 0.026 0.026
User  - 37 0.039 0.015 0.041
User  - 37 0.050 0.018 0.059
User  - 71 0.025 0.018 0.077
User  - 37 0.001 0.000 0.077
User  - 37 0.002 0.001 0.078
User  - 37 0.001 0.000 0.079
User  - 37 0.005 0.002 0.080
User  - 60 0.002 0.001 0.082
User  - 60 0.002 0.001 0.083
User  - 60 0.003 0.002 0.085
User  - 95 0.001 0.001 0.086

2.002 User  - 37 0.001 0.000 0.000
User  - 37 0.000 0.000 0.001
User  - 71 0.017 0.012 0.012
User  - 37 0.030 0.011 0.023
User  - 37 0.006 0.002 0.026
User  - 37 0.001 0.000 0.026
User  - 37 0.001 0.000 0.026
User  - 60 0.003 0.002 0.028
User  - 60 0.002 0.001 0.029
User  - 60 0.002 0.001 0.031
User  - 60 0.003 0.002 0.032
User  - 60 0.001 0.001 0.033
User  - 60 0.001 0.001 0.034
User  - 60 0.004 0.002 0.036
User  - 60 0.005 0.003 0.039
User  - 60 0.005 0.003 0.042
User  - 60 0.005 0.003 0.045
User  - 95 0.038 0.036 0.081
User  - 95 0.007 0.007 0.088
User  - 100 0.014 0.014 0.102
User  - 100 0.008 0.008 0.110
User  - 71 0.009 0.006 0.116

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)
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User  - 95 0.001 0.001 0.117
User  - 95 0.001 0.001 0.118
User  - 95 0.001 0.001 0.119
User  - 71 0.002 0.002 0.121
User  - 37 0.001 0.000 0.121
User  - 37 0.000 0.000 0.121

1.004 User  - 60 0.013 0.008 0.008
User  - 37 0.001 0.000 0.008
User  - 37 0.001 0.000 0.008
User  - 37 0.001 0.000 0.009
User  - 95 0.001 0.001 0.009
User  - 37 0.013 0.005 0.014
User  - 37 0.006 0.002 0.016
User  - 37 0.001 0.000 0.017
User  - 37 0.001 0.000 0.017
User  - 95 0.001 0.001 0.018
User  - 95 0.002 0.001 0.020
User  - 100 0.014 0.014 0.033
User  - 95 0.005 0.005 0.038
User  - 37 0.006 0.002 0.040
User  - 95 0.024 0.022 0.063

1.005 User  - 60 0.005 0.003 0.003
User  - 37 0.001 0.000 0.003
User  - 37 0.001 0.000 0.004
User  - 95 0.044 0.042 0.045
User  - 37 0.001 0.000 0.046
User  - 37 0.001 0.000 0.046
User  - 37 0.001 0.000 0.047
User  - 37 0.001 0.000 0.047
User  - 95 0.006 0.005 0.052
User  - 100 0.013 0.013 0.066
User  - 70 0.023 0.016 0.082
User  - 70 0.023 0.016 0.098
User  - 37 0.017 0.006 0.104
User  - 95 0.002 0.001 0.105
User  - 95 0.005 0.005 0.110
User  - 95 0.005 0.005 0.115
User  - 95 0.001 0.001 0.115

3.000 User  - 71 0.003 0.002 0.002
User  - 37 0.007 0.002 0.005
User  - 37 0.015 0.006 0.010
User  - 37 0.012 0.004 0.014
User  - 71 0.028 0.020 0.034

3.001 User  - 71 0.007 0.005 0.005
User  - 37 0.001 0.001 0.006
User  - 37 0.004 0.001 0.007

3.002 User  - 100 0.041 0.041 0.041
User  - 60 0.005 0.003 0.044
User  - 60 0.007 0.004 0.049
User  - 37 0.001 0.000 0.049
User  - 71 0.032 0.022 0.072
User  - 37 0.007 0.003 0.074
User  - 71 0.006 0.004 0.079
User  - 71 0.003 0.002 0.081
User  - 60 0.010 0.006 0.087
User  - 37 0.001 0.000 0.087
User  - 37 0.015 0.005 0.093
User  - 95 0.022 0.021 0.114

3.003 User  - 37 0.001 0.000 0.000
User  - 100 0.050 0.050 0.051
User  - 60 0.006 0.004 0.054
User  - 37 0.001 0.000 0.054

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)
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User  - 37 0.001 0.000 0.055
User  - 71 0.004 0.003 0.058
User  - 60 0.008 0.005 0.062
User  - 37 0.004 0.001 0.064
User  - 37 0.002 0.001 0.065

3.004 User  - 37 0.001 0.000 0.000
User  - 37 0.003 0.001 0.001
User  - 60 0.006 0.004 0.005
User  - 60 0.003 0.002 0.007
User  - 71 0.007 0.005 0.011
User  - 71 0.024 0.017 0.029
User  - 71 0.007 0.005 0.033
User  - 60 0.007 0.004 0.038
User  - 37 0.008 0.003 0.041
User  - 92 0.015 0.014 0.055
User  - 92 0.012 0.011 0.066
User  - 100 0.005 0.005 0.071
User  - 100 0.009 0.009 0.080

3.005 User  - 37 0.004 0.001 0.001
1.006 User  - 60 0.002 0.001 0.001

User  - 37 0.001 0.000 0.002
User  - 37 0.001 0.000 0.002
User  - 37 0.011 0.004 0.006
User  - 71 0.014 0.010 0.016
User  - 37 0.003 0.001 0.017
User  - 71 0.000 0.000 0.018
User  - 71 0.008 0.005 0.023
User  - 71 0.005 0.004 0.027

1.007 User  - 71 0.015 0.011 0.011
User  - 37 0.005 0.002 0.012
User  - 37 0.017 0.006 0.019
User  - 71 0.013 0.009 0.028
User  - 71 0.001 0.000 0.028
User  - 37 0.010 0.004 0.032
User  - 71 0.009 0.006 0.038

1.008 User  - 60 0.003 0.002 0.002
User  - 60 0.007 0.004 0.006
User  - 60 0.005 0.003 0.009
User  - 60 0.009 0.006 0.015
User  - 37 0.000 0.000 0.015
User  - 37 0.001 0.000 0.015
User  - 37 0.000 0.000 0.015
User  - 37 0.000 0.000 0.015
User  - 71 0.030 0.021 0.036
User  - 37 0.002 0.001 0.037
User  - 37 0.002 0.001 0.038
User  - 37 0.000 0.000 0.038
User  - 37 0.001 0.001 0.039
User  - 37 0.001 0.000 0.039
User  - 95 0.004 0.004 0.042
User  - 95 0.004 0.004 0.047
User  - 100 0.014 0.014 0.060
User  - 100 0.010 0.010 0.071
User  - 70 0.022 0.015 0.086
User  - 70 0.018 0.012 0.099
User  - 37 0.018 0.007 0.105
User  - 37 0.015 0.005 0.111
User  - 37 0.018 0.007 0.117
User  - 37 0.011 0.004 0.121
User  - 70 0.022 0.015 0.136
User  - 70 0.015 0.011 0.147
User  - 71 0.004 0.003 0.150

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)
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User  - 71 0.002 0.001 0.151
User  - 37 0.001 0.000 0.152
User  - 95 0.001 0.000 0.152
User  - 60 0.003 0.002 0.154
User  - 60 0.003 0.002 0.155
User  - 60 0.002 0.001 0.157
User  - 60 0.002 0.001 0.158
User  - 60 0.002 0.001 0.160
User  - 71 0.003 0.002 0.162
User  - 37 0.014 0.005 0.167
User  - 70 0.024 0.017 0.184
User  - 37 0.005 0.002 0.186
User  - 71 0.004 0.003 0.189
User  - 37 0.001 0.000 0.189

4.000 User  - 71 0.017 0.012 0.012
User  - 70 0.024 0.017 0.029
User  - 70 0.001 0.001 0.029
User  - 37 0.013 0.005 0.034
User  - 37 0.003 0.001 0.035
User  - 37 0.000 0.000 0.035
User  - 37 0.001 0.000 0.035
User  - 71 0.000 0.000 0.036
User  - 71 0.000 0.000 0.036
User  - 37 0.000 0.000 0.036
User  - 37 0.001 0.000 0.036
User  - 37 0.000 0.000 0.036

1.009 User  - 60 0.005 0.003 0.003
User  - 60 0.002 0.001 0.004
User  - 37 0.001 0.000 0.005
User  - 95 0.031 0.030 0.035
User  - 71 0.058 0.041 0.076
User  - 37 0.001 0.000 0.076
User  - 37 0.000 0.000 0.077
User  - 37 0.001 0.001 0.077
User  - 95 0.000 0.000 0.078
User  - 95 0.002 0.002 0.080
User  - 100 0.010 0.010 0.090
User  - 70 0.018 0.012 0.102
User  - 37 0.017 0.006 0.109
User  - 70 0.000 0.000 0.109
User  - 60 0.002 0.001 0.110
User  - 95 0.013 0.013 0.123
User  - 37 0.001 0.000 0.123
User  - 37 0.002 0.001 0.124
User  - 37 0.008 0.003 0.127
User  - 70 0.015 0.011 0.138
User  - 100 0.008 0.008 0.145
User  - 37 0.023 0.009 0.154
User  - 95 0.020 0.019 0.173
User  - 37 0.000 0.000 0.173
User  - 37 0.000 0.000 0.173
User  - 95 0.001 0.001 0.174
User  - 95 0.001 0.001 0.175
User  - 95 0.005 0.004 0.180
User  - 95 0.005 0.004 0.184
User  - 95 0.007 0.007 0.190

5.000 User  - 60 0.005 0.003 0.003
User  - 71 0.024 0.017 0.020
User  - 71 0.015 0.011 0.031
User  - 37 0.062 0.023 0.054
User  - 37 0.038 0.014 0.068
User  - 71 0.012 0.008 0.076
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User  - 37 0.031 0.012 0.088
User  - 95 0.014 0.013 0.101
User  - 95 0.005 0.005 0.106
User  - 71 0.007 0.005 0.111
User  - 60 0.002 0.001 0.112
User  - 71 0.002 0.002 0.114
User  - 71 0.001 0.000 0.114
User  - 71 0.001 0.001 0.115
User  - 37 0.006 0.002 0.117
User  - 37 0.002 0.001 0.118
User  - 37 0.002 0.001 0.119

5.001 User  - 71 0.014 0.010 0.010
User  - 71 0.019 0.014 0.024
User  - 71 0.010 0.007 0.031
User  - 37 0.030 0.011 0.042
User  - 37 0.001 0.000 0.042

5.002 User  - 37 0.001 0.000 0.000
User  - 37 0.000 0.000 0.000
User  - 37 0.045 0.017 0.017
User  - 60 0.002 0.001 0.018
User  - 60 0.002 0.001 0.020
User  - 71 0.002 0.002 0.022
User  - 71 0.000 0.000 0.022
User  - 71 0.000 0.000 0.022
User  - 37 0.003 0.001 0.023
User  - 37 0.001 0.000 0.023
User  - 37 0.001 0.000 0.024
User  - 70 0.023 0.016 0.040
User  - 70 0.018 0.013 0.053
User  - 100 0.010 0.010 0.062

1.010 User  - 60 0.002 0.001 0.001
User  - 60 0.002 0.001 0.003
User  - 37 0.001 0.000 0.003
User  - 37 0.000 0.000 0.003
User  - 37 0.001 0.000 0.004
User  - 37 0.001 0.000 0.004
User  - 70 0.025 0.017 0.021
User  - 60 0.002 0.001 0.023
User  - 60 0.002 0.001 0.024
User  - 37 0.000 0.000 0.024
User  - 71 0.010 0.007 0.031
User  - 71 0.001 0.000 0.032
User  - 95 0.001 0.001 0.033
User  - 95 0.003 0.002 0.036
User  - 37 0.001 0.000 0.036
User  - 37 0.001 0.000 0.036
User  - 37 0.001 0.000 0.036
User  - 70 0.022 0.015 0.052
User  - 100 0.013 0.013 0.065
User  - 70 0.013 0.009 0.074
User  - 37 0.031 0.011 0.086
User  - 37 0.019 0.007 0.093
User  - 37 0.019 0.007 0.100
User  - 71 0.003 0.002 0.102
User  - 37 0.001 0.000 0.102

1.011 User  - 37 0.010 0.004 0.004
User  - 37 0.001 0.000 0.004
User  - 60 0.008 0.005 0.009
User  - 60 0.006 0.004 0.012
User  - 71 0.011 0.008 0.020
User  - 71 0.001 0.001 0.021

6.000 User  - 95 0.008 0.008 0.008
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User  - 60 0.035 0.021 0.029
User  - 71 0.002 0.002 0.031
User  - 71 0.003 0.002 0.033
User  - 60 0.010 0.006 0.039
User  - 60 0.005 0.003 0.042
User  - 60 0.005 0.003 0.045
User  - 60 0.005 0.003 0.048
User  - 37 0.001 0.000 0.048
User  - 37 0.001 0.000 0.049
User  - 37 0.001 0.000 0.049
User  - 37 0.002 0.001 0.050
User  - 37 0.006 0.002 0.052
User  - 37 0.002 0.001 0.053
User  - 37 0.003 0.001 0.054
User  - 37 0.001 0.000 0.054
User  - 70 0.014 0.010 0.064
User  - 70 0.017 0.012 0.076
User  - 100 0.015 0.015 0.090
User  - 100 0.006 0.006 0.096
User  - 37 0.010 0.004 0.100
User  - 37 0.025 0.009 0.109
User  - 95 0.003 0.003 0.112
User  - 95 0.001 0.001 0.113
User  - 37 0.021 0.008 0.120
User  - 37 0.003 0.001 0.122
User  - 37 0.001 0.000 0.122
User  - 95 0.005 0.004 0.127

7.000 User  - 71 0.021 0.015 0.015
User  - 60 0.046 0.027 0.042
User  - 60 0.038 0.023 0.065
User  - 37 0.006 0.002 0.068
User  - 37 0.003 0.001 0.069
User  - 37 0.015 0.005 0.074
User  - 60 0.004 0.002 0.077
User  - 100 0.002 0.002 0.079

7.001 User  - 60 0.008 0.005 0.005
User  - 60 0.007 0.004 0.009
User  - 37 0.006 0.002 0.012
User  - 37 0.001 0.001 0.012
User  - 37 0.003 0.001 0.013
User  - 37 0.001 0.000 0.014
User  - 37 0.007 0.003 0.016
User  - 60 0.018 0.011 0.027
User  - 60 0.016 0.009 0.036
User  - 60 0.030 0.018 0.054
User  - 37 0.004 0.001 0.056
User  - 60 0.017 0.010 0.066
User  - 71 0.003 0.002 0.068

8.000 User  - 60 0.031 0.019 0.019
User  - 37 0.042 0.015 0.034
User  - 37 0.122 0.045 0.079

8.001 User  - 37 0.030 0.011 0.011
6.001 User  - 95 0.027 0.026 0.026

User  - 71 0.018 0.013 0.038
User  - 71 0.002 0.002 0.040
User  - 60 0.005 0.003 0.043
User  - 60 0.004 0.002 0.045
User  - 60 0.008 0.005 0.050
User  - 37 0.004 0.001 0.051
User  - 37 0.002 0.001 0.052
User  - 37 0.001 0.000 0.052
User  - 100 0.002 0.002 0.054
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User  - 95 0.001 0.001 0.055
User  - 70 0.038 0.027 0.081
User  - 100 0.012 0.012 0.093
User  - 100 0.006 0.006 0.100
User  - 37 0.012 0.004 0.104
User  - 37 0.013 0.005 0.109
User  - 95 0.001 0.001 0.110
User  - 37 0.001 0.000 0.110
User  - 37 0.001 0.000 0.111
User  - 60 0.004 0.003 0.114
User  - 37 0.001 0.001 0.114
User  - 37 0.001 0.000 0.115
User  - 71 0.037 0.026 0.141
User  - 37 0.001 0.001 0.142

6.002 User  - 37 0.002 0.001 0.001
User  - 95 0.012 0.011 0.012
User  - 71 0.010 0.007 0.019
User  - 100 0.001 0.001 0.019
User  - 37 0.004 0.001 0.021
User  - 37 0.004 0.001 0.022
User  - 95 0.001 0.001 0.023
User  - 100 0.008 0.008 0.031
User  - 37 0.001 0.000 0.031
User  - 71 0.005 0.004 0.035
User  - 71 0.002 0.001 0.036
User  - 71 0.001 0.001 0.037
User  - 60 0.007 0.004 0.041
User  - 60 0.002 0.001 0.042
User  - 71 0.010 0.007 0.049
User  - 37 0.001 0.000 0.049
User  - 92 0.047 0.043 0.092
User  - 92 0.036 0.033 0.125
User  - 92 0.021 0.019 0.144
User  - 92 0.004 0.004 0.148
User  - 92 0.011 0.011 0.159
User  - 92 0.032 0.029 0.188
User  - 92 0.008 0.007 0.196
User  - 100 0.021 0.021 0.217
User  - 100 0.043 0.043 0.260
User  - 100 0.000 0.000 0.261
User  - 100 0.000 0.000 0.261
User  - 85 0.141 0.120 0.381
User  - 100 0.016 0.016 0.397

6.003 User  - 37 0.009 0.003 0.003
User  - 37 0.002 0.001 0.004
User  - 37 0.001 0.001 0.005
User  - 71 0.001 0.001 0.005
User  - 71 0.001 0.001 0.006
User  - 60 0.002 0.001 0.007
User  - 60 0.003 0.002 0.009
User  - 37 0.010 0.004 0.013
User  - 60 0.003 0.002 0.015
User  - 95 0.005 0.005 0.020
User  - 71 0.023 0.016 0.036
User  - 60 0.002 0.001 0.037
User  - 71 0.001 0.001 0.038
User  - 37 0.011 0.004 0.042
User  - 100 0.011 0.011 0.053
User  - 100 0.002 0.002 0.055
User  - 100 0.001 0.001 0.057
User  - 100 0.006 0.006 0.063

6.004 User  - 71 0.004 0.003 0.003
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User  - 71 0.008 0.006 0.009
User  - 60 0.005 0.003 0.012
User  - 37 0.003 0.001 0.013

9.000 User  - 37 0.014 0.005 0.005
User  - 37 0.003 0.001 0.006
User  - 37 0.004 0.002 0.008
User  - 95 0.000 0.000 0.008
User  - 95 0.028 0.026 0.034
User  - 37 0.001 0.000 0.035
User  - 100 0.008 0.008 0.043
User  - 70 0.014 0.010 0.053
User  - 95 0.001 0.001 0.053

9.001 User  - 37 0.003 0.001 0.001
User  - 95 0.014 0.014 0.015

9.002 User  - 60 0.005 0.003 0.003
User  - 70 0.028 0.019 0.022
User  - 37 0.001 0.000 0.023
User  - 37 0.001 0.001 0.023
User  - 60 0.005 0.003 0.026
User  - 95 0.006 0.005 0.032
User  - 37 0.002 0.001 0.032
User  - 37 0.001 0.000 0.033
User  - 37 0.002 0.001 0.033
User  - 71 0.003 0.002 0.036
User  - 71 0.001 0.001 0.036
User  - 100 0.021 0.021 0.058
User  - 37 0.020 0.007 0.065
User  - 70 0.005 0.003 0.068
User  - 95 0.009 0.009 0.077
User  - 100 0.016 0.016 0.093
User  - 100 0.002 0.002 0.095

10.000 User  - 70 0.015 0.010 0.010
User  - 70 0.031 0.022 0.032
User  - 37 0.001 0.000 0.033
User  - 37 0.002 0.001 0.033
User  - 37 0.002 0.001 0.034
User  - 37 0.009 0.003 0.038
User  - 100 0.008 0.008 0.046
User  - 95 0.002 0.002 0.048
User  - 37 0.002 0.001 0.048
User  - 95 0.001 0.001 0.049
User  - 37 0.007 0.003 0.052
User  - 37 0.001 0.000 0.052
User  - 71 0.021 0.015 0.066
User  - 60 0.009 0.005 0.072
User  - 71 0.002 0.001 0.073
User  - 100 0.006 0.006 0.079
User  - 100 0.007 0.007 0.087
User  - 37 0.016 0.006 0.092
User  - 37 0.002 0.001 0.093
User  - 37 0.003 0.001 0.094
User  - 37 0.001 0.001 0.095
User  - 37 0.001 0.000 0.095
User  - 37 0.001 0.001 0.096
User  - 37 0.007 0.003 0.098
User  - 70 0.013 0.009 0.107
User  - 70 0.000 0.000 0.107
User  - 100 0.008 0.008 0.115
User  - 71 0.002 0.001 0.116
User  - 95 0.000 0.000 0.117
User  - 95 0.003 0.003 0.119

10.001 User  - 100 0.009 0.009 0.009
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User  - 100 0.010 0.010 0.019
User  - 70 0.001 0.001 0.020
User  - 70 0.005 0.004 0.023
User  - 60 0.006 0.003 0.027
User  - 60 0.010 0.006 0.033
User  - 95 0.032 0.031 0.064
User  - 37 0.000 0.000 0.064
User  - 71 0.011 0.007 0.071
User  - 37 0.001 0.001 0.072
User  - 37 0.002 0.001 0.072
User  - 37 0.013 0.005 0.077
User  - 37 0.015 0.006 0.083
User  - 100 0.005 0.005 0.088
User  - 37 0.001 0.000 0.088
User  - 70 0.026 0.018 0.106
User  - 70 0.016 0.011 0.117
User  - 100 0.009 0.009 0.127
User  - 100 0.012 0.012 0.139
User  - 95 0.002 0.002 0.141
User  - 95 0.001 0.001 0.142
User  - 100 0.017 0.017 0.159

10.002 User  - 71 0.020 0.014 0.014
User  - 37 0.001 0.000 0.014
User  - 100 0.007 0.007 0.022
User  - 37 0.003 0.001 0.023
User  - 37 0.002 0.001 0.023
User  - 70 0.021 0.015 0.038
User  - 100 0.014 0.014 0.052
User  - 95 0.003 0.003 0.055
User  - 95 0.002 0.002 0.057
User  - 37 0.001 0.000 0.058
User  - 100 0.029 0.029 0.086

11.000 User  - 37 0.003 0.001 0.001
User  - 37 0.001 0.000 0.002
User  - 37 0.014 0.005 0.007
User  - 37 0.002 0.001 0.007
User  - 60 0.003 0.002 0.009
User  - 60 0.002 0.001 0.010
User  - 95 0.021 0.020 0.030
User  - 71 0.012 0.008 0.038
User  - 70 0.013 0.009 0.047
User  - 100 0.008 0.008 0.055
User  - 37 0.013 0.005 0.060
User  - 71 0.005 0.003 0.064
User  - 60 0.001 0.001 0.064
User  - 60 0.011 0.007 0.071
User  - 37 0.001 0.000 0.071

11.001 User  - 37 0.002 0.001 0.001
User  - 60 0.005 0.003 0.004
User  - 95 0.007 0.007 0.011
User  - 71 0.003 0.002 0.013
User  - 100 0.005 0.005 0.018
User  - 37 0.001 0.000 0.018
User  - 37 0.000 0.000 0.018
User  - 70 0.014 0.010 0.028
User  - 100 0.012 0.012 0.040
User  - 37 0.007 0.003 0.042
User  - 71 0.003 0.002 0.044
User  - 71 0.004 0.003 0.047
User  - 60 0.001 0.001 0.048
User  - 60 0.007 0.004 0.052
User  - 37 0.001 0.000 0.052
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11.002 User  - 37 0.007 0.002 0.002
User  - 37 0.003 0.001 0.004
User  - 37 0.000 0.000 0.004
User  - 100 0.002 0.002 0.005

9.003 User  - 95 0.002 0.002 0.002
9.004 User  - 60 0.005 0.003 0.003

User  - 37 0.008 0.003 0.006
User  - 37 0.002 0.001 0.006
User  - 37 0.003 0.001 0.008
User  - 71 0.010 0.007 0.014
User  - 71 0.017 0.012 0.027
User  - 71 0.011 0.008 0.034
User  - 60 0.013 0.008 0.042
User  - 37 0.007 0.002 0.044
User  - 37 0.002 0.001 0.045
User  - 100 0.007 0.007 0.052
User  - 70 0.029 0.020 0.072
User  - 37 0.010 0.004 0.076
User  - 37 0.004 0.001 0.077
User  - 37 0.002 0.001 0.078
User  - 37 0.003 0.001 0.079
User  - 37 0.001 0.000 0.079
User  - 71 0.004 0.003 0.082
User  - 71 0.001 0.001 0.083
User  - 71 0.001 0.001 0.084
User  - 71 0.006 0.004 0.088
User  - 100 0.043 0.043 0.131

9.005 User  - 60 0.009 0.006 0.006
User  - 60 0.009 0.005 0.011
User  - 71 0.023 0.016 0.027
User  - 71 0.003 0.002 0.029
User  - 37 0.001 0.000 0.029
User  - 37 0.006 0.002 0.031
User  - 100 0.010 0.010 0.042
User  - 37 0.025 0.009 0.051
User  - 37 0.002 0.001 0.052
User  - 37 0.002 0.001 0.053
User  - 37 0.003 0.001 0.054
User  - 37 0.001 0.001 0.054
User  - 71 0.014 0.010 0.064
User  - 100 0.004 0.004 0.068
User  - 37 0.006 0.002 0.071

9.006 User  - 37 0.014 0.005 0.005
User  - 100 0.073 0.073 0.078

6.005 User  - 71 0.010 0.007 0.007
User  - 71 0.016 0.011 0.018
User  - 37 0.006 0.002 0.021
User  - 37 0.041 0.015 0.036
User  - 60 0.010 0.006 0.042
User  - 71 0.026 0.019 0.060
User  - 60 0.006 0.004 0.064
User  - 60 0.010 0.006 0.070
User  - 37 0.001 0.000 0.070
User  - 37 0.004 0.001 0.072

6.006 User  - 60 0.021 0.013 0.013
User  - 71 0.016 0.012 0.024
User  - 37 0.006 0.002 0.027
User  - 37 0.007 0.002 0.029
User  - 71 0.014 0.010 0.039
User  - 71 0.057 0.041 0.079

6.007 User  - 60 0.008 0.005 0.005
User  - 37 0.006 0.002 0.007
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User  - 37 0.004 0.001 0.008
User  - 37 0.002 0.001 0.009
User  - 37 0.001 0.000 0.009
User  - 37 0.002 0.001 0.010
User  - 100 0.059 0.059 0.069
User  - 71 0.005 0.004 0.073
User  - 71 0.013 0.009 0.082
User  - 71 0.005 0.004 0.085
User  - 71 0.008 0.005 0.091
User  - 37 0.052 0.019 0.110

6.008 User  - 60 0.005 0.003 0.003
User  - 37 0.005 0.002 0.005
User  - 37 0.008 0.003 0.008
User  - 37 0.006 0.002 0.010
User  - 100 0.069 0.069 0.079
User  - 71 0.006 0.005 0.084
User  - 37 0.037 0.014 0.098

6.009 User  - 37 0.004 0.001 0.001
User  - 60 0.005 0.003 0.004
User  - 37 0.002 0.001 0.005
User  - 37 0.004 0.001 0.007
User  - 71 0.017 0.012 0.018
User  - 37 0.007 0.003 0.021

12.000 User  - 95 0.025 0.023 0.023
User  - 71 0.016 0.012 0.035
User  - 37 0.007 0.003 0.038
User  - 37 0.009 0.003 0.041
User  - 60 0.005 0.003 0.044
User  - 60 0.008 0.005 0.049
User  - 37 0.022 0.008 0.057
User  - 92 0.014 0.013 0.069
User  - 92 0.039 0.036 0.105

12.001 User  - 71 0.017 0.012 0.012
User  - 37 0.007 0.003 0.015
User  - 37 0.007 0.003 0.017
User  - 37 0.002 0.001 0.018
User  - 71 0.008 0.006 0.024

12.002 User  - 95 0.007 0.007 0.007
User  - 71 0.010 0.007 0.014
User  - 95 0.004 0.003 0.017
User  - 37 0.008 0.003 0.020
User  - 37 0.012 0.004 0.024
User  - 60 0.005 0.003 0.027
User  - 37 0.003 0.001 0.028
User  - 100 0.017 0.017 0.045
User  - 100 0.002 0.002 0.046

12.003 User  - 60 0.007 0.004 0.004
12.004 User  - 95 0.018 0.017 0.017

User  - 60 0.008 0.005 0.022
User  - 60 0.009 0.005 0.027
User  - 37 0.019 0.007 0.034

13.000 User  - 37 0.001 0.000 0.000
User  - 37 0.002 0.001 0.001
User  - 60 0.005 0.003 0.004
User  - 60 0.005 0.003 0.007
User  - 60 0.002 0.001 0.009
User  - 60 0.033 0.020 0.029
User  - 95 0.010 0.010 0.038
User  - 37 0.010 0.004 0.042
User  - 71 0.009 0.006 0.048
User  - 100 0.008 0.008 0.056
User  - 100 0.017 0.017 0.073
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User  - 70 0.015 0.011 0.084
User  - 70 0.016 0.011 0.095
User  - 70 0.028 0.019 0.114
User  - 37 0.015 0.006 0.120
User  - 37 0.001 0.001 0.120
User  - 37 0.001 0.001 0.121
User  - 37 0.013 0.005 0.126
User  - 37 0.011 0.004 0.130
User  - 37 0.000 0.000 0.130
User  - 92 0.014 0.013 0.142
User  - 100 0.012 0.012 0.155
User  - 100 0.002 0.002 0.156
User  - 100 0.002 0.002 0.158

12.005 User  - 37 0.003 0.001 0.001
User  - 60 0.010 0.006 0.007
User  - 37 0.000 0.000 0.007
User  - 37 0.001 0.000 0.008
User  - 71 0.034 0.024 0.031
User  - 71 0.007 0.005 0.036
User  - 100 0.008 0.008 0.044
User  - 70 0.015 0.010 0.054
User  - 37 0.021 0.008 0.062

12.006 User  - 37 0.002 0.001 0.001
User  - 60 0.005 0.003 0.004
User  - 37 0.016 0.006 0.010
User  - 71 0.044 0.031 0.041
User  - 37 0.010 0.004 0.045
User  - 37 0.009 0.004 0.048

12.007 User  - 71 0.024 0.017 0.017
User  - 100 0.008 0.008 0.025
User  - 70 0.015 0.010 0.036
User  - 37 0.010 0.004 0.039
User  - 37 0.007 0.003 0.042
User  - 37 0.045 0.017 0.058
User  - 100 0.025 0.025 0.083
User  - 70 0.047 0.033 0.116
User  - 60 0.010 0.006 0.122
User  - 60 0.010 0.006 0.128
User  - 37 0.005 0.002 0.130
User  - 37 0.002 0.001 0.130
User  - 37 0.001 0.000 0.131
User  - 37 0.001 0.000 0.131
User  - 37 0.001 0.000 0.131
User  - 71 0.002 0.001 0.133
User  - 71 0.003 0.002 0.135
User  - 71 0.004 0.003 0.138
User  - 71 0.003 0.002 0.140
User  - 71 0.004 0.003 0.142

14.000 User  - 71 0.037 0.026 0.026
User  - 71 0.002 0.002 0.028
User  - 71 0.003 0.002 0.030
User  - 100 0.017 0.017 0.047
User  - 70 0.053 0.037 0.084
User  - 37 0.002 0.001 0.084
User  - 37 0.002 0.001 0.085
User  - 37 0.019 0.007 0.092
User  - 60 0.003 0.002 0.094
User  - 60 0.002 0.001 0.095
User  - 60 0.002 0.001 0.096
User  - 60 0.005 0.003 0.099
User  - 60 0.002 0.001 0.101
User  - 60 0.010 0.006 0.107
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User  - 37 0.001 0.000 0.107
User  - 37 0.000 0.000 0.107
User  - 71 0.002 0.001 0.109
User  - 71 0.001 0.001 0.110
User  - 37 0.001 0.001 0.110
User  - 37 0.000 0.000 0.110
User  - 37 0.004 0.001 0.112
User  - 37 0.005 0.002 0.113
User  - 37 0.001 0.000 0.114

12.008 User  - 71 0.036 0.025 0.025
User  - 37 0.011 0.004 0.029
User  - 60 0.005 0.003 0.032
User  - 71 0.038 0.027 0.059
User  - 71 0.001 0.001 0.060
User  - 71 0.006 0.004 0.064
User  - 60 0.002 0.001 0.065
User  - 60 0.007 0.004 0.070
User  - 100 0.014 0.014 0.083
User  - 70 0.023 0.016 0.099
User  - 37 0.001 0.000 0.099
User  - 37 0.001 0.000 0.100
User  - 37 0.001 0.000 0.100
User  - 37 0.000 0.000 0.100
User  - 37 0.001 0.001 0.101
User  - 37 0.001 0.000 0.101
User  - 37 0.019 0.007 0.108
User  - 37 0.032 0.012 0.120
User  - 100 0.015 0.015 0.135
User  - 70 0.045 0.032 0.167
User  - 60 0.010 0.006 0.173
User  - 37 0.002 0.001 0.174
User  - 37 0.003 0.001 0.175
User  - 37 0.001 0.000 0.175
User  - 37 0.001 0.000 0.176
User  - 37 0.001 0.000 0.176
User  - 71 0.004 0.003 0.179
User  - 71 0.003 0.002 0.181

12.009 User  - 71 0.001 0.001 0.001
User  - 71 0.005 0.004 0.004
User  - 71 0.002 0.001 0.006
User  - 60 0.015 0.009 0.014
User  - 100 0.014 0.014 0.028
User  - 70 0.023 0.016 0.044
User  - 37 0.001 0.001 0.045
User  - 37 0.000 0.000 0.045
User  - 37 0.001 0.000 0.046
User  - 37 0.002 0.001 0.046
User  - 37 0.029 0.011 0.057
User  - 37 0.021 0.008 0.065
User  - 100 0.015 0.015 0.080
User  - 100 0.017 0.017 0.097
User  - 70 0.045 0.031 0.128
User  - 60 0.015 0.009 0.137
User  - 37 0.002 0.001 0.138
User  - 37 0.002 0.001 0.139
User  - 37 0.002 0.001 0.139
User  - 37 0.008 0.003 0.142
User  - 37 0.001 0.000 0.143
User  - 37 0.001 0.000 0.143
User  - 37 0.001 0.000 0.143
User  - 71 0.003 0.002 0.145
User  - 71 0.003 0.002 0.147
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User  - 71 0.002 0.001 0.149
12.010 User  - 71 0.009 0.006 0.006

User  - 71 0.019 0.014 0.020
User  - 100 0.008 0.008 0.028
User  - 70 0.016 0.011 0.039
User  - 37 0.001 0.000 0.039
User  - 37 0.004 0.001 0.041
User  - 37 0.003 0.001 0.042
User  - 37 0.010 0.004 0.045

12.011  -  - 100 0.000 0.000 0.000
15.000 User  - 60 0.078 0.047 0.047

User  - 71 0.009 0.007 0.054
User  - 71 0.006 0.004 0.058
User  - 100 0.008 0.008 0.066
User  - 100 0.008 0.008 0.074
User  - 70 0.015 0.011 0.085
User  - 37 0.030 0.011 0.096
User  - 37 0.008 0.003 0.098
User  - 37 0.007 0.003 0.101
User  - 60 0.005 0.003 0.104
User  - 60 0.008 0.005 0.109
User  - 60 0.005 0.003 0.112
User  - 37 0.001 0.000 0.112
User  - 37 0.003 0.001 0.113
User  - 37 0.009 0.004 0.117
User  - 71 0.010 0.007 0.124

15.001 User  - 71 0.025 0.018 0.018
User  - 71 0.004 0.003 0.021
User  - 71 0.002 0.001 0.022
User  - 71 0.007 0.005 0.026
User  - 100 0.013 0.013 0.040
User  - 70 0.013 0.009 0.049
User  - 37 0.001 0.001 0.050
User  - 37 0.000 0.000 0.050
User  - 37 0.001 0.000 0.050
User  - 37 0.016 0.006 0.056
User  - 60 0.003 0.002 0.057
User  - 60 0.003 0.002 0.059
User  - 60 0.002 0.001 0.060
User  - 60 0.002 0.001 0.062
User  - 71 0.001 0.001 0.062
User  - 100 0.013 0.013 0.076
User  - 70 0.024 0.017 0.092
User  - 37 0.003 0.001 0.093
User  - 37 0.007 0.002 0.096
User  - 37 0.002 0.001 0.097
User  - 37 0.003 0.001 0.098
User  - 37 0.002 0.001 0.098
User  - 100 0.031 0.031 0.129
User  - 71 0.001 0.001 0.130

15.002 User  - 71 0.029 0.021 0.021
User  - 71 0.003 0.002 0.023
User  - 60 0.003 0.002 0.024
User  - 60 0.008 0.005 0.029
User  - 100 0.017 0.017 0.046
User  - 70 0.028 0.019 0.065
User  - 37 0.017 0.006 0.071
User  - 37 0.000 0.000 0.072
User  - 37 0.001 0.000 0.072
User  - 37 0.012 0.005 0.077
User  - 37 0.010 0.004 0.080
User  - 37 0.002 0.001 0.081
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User  - 100 0.012 0.012 0.092
User  - 37 0.005 0.002 0.094
User  - 37 0.004 0.001 0.096
User  - 37 0.001 0.000 0.096
User  - 37 0.002 0.001 0.097
User  - 71 0.012 0.008 0.105
User  - 71 0.005 0.004 0.109

15.003 User  - 71 0.021 0.015 0.015
User  - 71 0.007 0.005 0.020
User  - 71 0.010 0.007 0.027
User  - 71 0.003 0.002 0.029
User  - 60 0.003 0.002 0.031
User  - 60 0.002 0.001 0.032
User  - 60 0.005 0.003 0.035
User  - 100 0.008 0.008 0.043
User  - 70 0.014 0.010 0.053
User  - 37 0.004 0.001 0.055
User  - 37 0.002 0.001 0.055
User  - 37 0.001 0.000 0.056
User  - 37 0.001 0.000 0.056
User  - 37 0.001 0.000 0.056
User  - 37 0.001 0.000 0.057
User  - 37 0.001 0.000 0.057
User  - 37 0.021 0.008 0.065
User  - 37 0.013 0.005 0.070
User  - 37 0.002 0.001 0.070
User  - 37 0.004 0.002 0.072
User  - 37 0.015 0.006 0.077
User  - 37 0.005 0.002 0.079
User  - 71 0.016 0.011 0.091

15.004 User  - 71 0.020 0.014 0.014
User  - 71 0.008 0.005 0.020
User  - 37 0.006 0.002 0.022
User  - 37 0.044 0.016 0.038
User  - 37 0.001 0.000 0.039
User  - 37 0.023 0.008 0.047
User  - 71 0.015 0.010 0.058
User  - 60 0.007 0.004 0.062
User  - 60 0.004 0.002 0.064
User  - 60 0.005 0.003 0.067
User  - 37 0.004 0.001 0.068
User  - 37 0.008 0.003 0.071
User  - 37 0.001 0.000 0.071
User  - 37 0.001 0.000 0.072
User  - 100 0.032 0.032 0.103
User  - 71 0.007 0.005 0.108
User  - 71 0.003 0.002 0.110

12.012 User  - 71 0.033 0.023 0.023
User  - 37 0.011 0.004 0.028
User  - 71 0.017 0.012 0.040
User  - 60 0.011 0.006 0.046
User  - 37 0.001 0.000 0.047
User  - 95 0.005 0.004 0.051

6.010 User  - 71 0.019 0.014 0.014
User  - 37 0.011 0.004 0.018

6.011 User  - 71 0.007 0.005 0.005
User  - 71 0.007 0.005 0.010
User  - 71 0.006 0.005 0.015
User  - 37 0.023 0.009 0.024
User  - 37 0.053 0.020 0.043

16.000 User  - 100 0.063 0.063 0.063
User  - 95 0.012 0.011 0.075

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)



Roger Mullarkey & Associates Page 23
Duncreevan Kilternan Village
Kilcock Stage 3 Planning May'22
Co. Kildare,  Ireland
Date 14/06/2022 18:25 Designed by R.M.
File Kilternan Planning May 22.MDX Checked by
Innovyze Network 2020.1.3

Area Summary for Storm

©1982-2020 Innovyze

User  - 95 0.005 0.005 0.079
User  - 37 0.009 0.003 0.083
User  - 37 0.019 0.007 0.090
User  - 37 0.007 0.002 0.092
User  - 37 0.001 0.000 0.093
User  - 37 0.000 0.000 0.093
User  - 37 0.002 0.001 0.094

16.001 User  - 100 0.012 0.012 0.012
User  - 95 0.004 0.004 0.015
User  - 95 0.002 0.001 0.017
User  - 95 0.004 0.003 0.020
User  - 37 0.000 0.000 0.020
User  - 37 0.005 0.002 0.022
User  - 37 0.011 0.004 0.026

1.012 User  - 37 0.053 0.019 0.019
User  - 37 0.014 0.005 0.025
User  - 71 0.015 0.011 0.036
User  - 37 0.002 0.001 0.036
User  - 37 0.002 0.001 0.037

1.013  -  - 100 0.000 0.000 0.000
1.014  -  - 100 0.000 0.000 0.000
1.015  -  - 100 0.000 0.000 0.000
1.016  -  - 100 0.000 0.000 0.000
1.017  -  - 100 0.000 0.000 0.000
1.018  -  - 100 0.000 0.000 0.000
17.000  -  - 100 0.000 0.000 0.000
17.001 User  - 37 0.005 0.002 0.002
17.002 User  - 37 0.010 0.004 0.004

User  - 92 0.008 0.008 0.011
User  - 92 0.051 0.047 0.059
User  - 100 0.006 0.006 0.065
User  - 100 0.003 0.003 0.067
User  - 92 0.031 0.029 0.096
User  - 85 0.092 0.078 0.174

17.003  -  - 100 0.000 0.000 0.000
18.000 User  - 37 0.005 0.002 0.002

User  - 37 0.005 0.002 0.004
User  - 71 0.022 0.016 0.019
User  - 71 0.007 0.005 0.024
User  - 71 0.002 0.001 0.026
User  - 37 0.000 0.000 0.026
User  - 37 0.001 0.000 0.026
User  - 37 0.011 0.004 0.030
User  - 37 0.002 0.001 0.031

17.004 User  - 71 0.004 0.003 0.003
User  - 37 0.001 0.000 0.003
User  - 37 0.019 0.007 0.011

Total Total Total
9.895 6.494 6.494

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)

S1.018 SExisting Mh 123.210 122.267 122.180 1200 0
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S17.004 SGlenamuck Rd 132.800 131.186 130.150 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 2 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.271

Roger
Rectangle
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Hydro-Brake® Optimum Manhole: S44, DS/PN: S9.003, Volume (m³): 8.7

Unit Reference MD-SHE-0088-4000-1450-4000
Design Head (m) 1.450

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 88

Invert Level (m) 139.920
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.450 4.0 Kick-Flo® 0.786 3.0
Flush-Flo™ 0.385 3.8 Mean Flow over Head Range - 3.4

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)

0.100 2.7 0.800 3.0 2.000 4.6 4.000 6.4 7.000 8.4
0.200 3.5 1.000 3.4 2.200 4.9 4.500 6.8 7.500 8.6
0.300 3.7 1.200 3.7 2.400 5.1 5.000 7.1 8.000 8.9
0.400 3.8 1.400 3.9 2.600 5.2 5.500 7.5 8.500 9.2
0.500 3.7 1.600 4.2 3.000 5.6 6.000 7.8 9.000 9.4
0.600 3.6 1.800 4.4 3.500 6.0 6.500 8.1 9.500 9.7

Hydro-Brake® Optimum Manhole: S48, DS/PN: S6.005, Volume (m³): 17.9

Unit Reference MD-SHE-0207-2500-1850-2500
Design Head (m) 1.850

Design Flow (l/s) 25.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 207

Invert Level (m) 138.708
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1800

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

Design Point (Calculated) 1.850 25.0 Kick-Flo® 1.178 20.2
Flush-Flo™ 0.546 25.0 Mean Flow over Head Range - 21.7

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)

0.100 7.1 0.800 24.4 2.000 25.9 4.000 36.2 7.000 47.4
0.200 19.8 1.000 23.0 2.200 27.1 4.500 38.3 7.500 49.0
0.300 23.5 1.200 20.3 2.400 28.3 5.000 40.3 8.000 50.6
0.400 24.6 1.400 21.9 2.600 29.4 5.500 42.2 8.500 52.1
0.500 25.0 1.600 23.3 3.000 31.5 6.000 44.0 9.000 53.5
0.600 25.0 1.800 24.7 3.500 33.9 6.500 45.7 9.500 55.0



Roger Mullarkey & Associates Page 26
Duncreevan Kilternan Village
Kilcock Stage 3 Planning May'22
Co. Kildare,  Ireland
Date 14/06/2022 18:25 Designed by R.M.
File Kilternan Planning May 22.MDX Checked by
Innovyze Network 2020.1.3

Hydro-Brake® Optimum Manhole: S57, DS/PN: S12.004, Volume (m³): 5.8
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Unit Reference MD-SHE-0058-2000-1850-2000
Design Head (m) 1.850

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 58

Invert Level (m) 139.532
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 2.0 Kick-Flo® 0.519 1.1
Flush-Flo™ 0.255 1.4 Mean Flow over Head Range - 1.5

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)

0.100 1.2 0.800 1.4 2.000 2.1 4.000 2.8 7.000 3.7
0.200 1.4 1.000 1.5 2.200 2.2 4.500 3.0 7.500 3.8
0.300 1.4 1.200 1.6 2.400 2.3 5.000 3.2 8.000 3.9
0.400 1.3 1.400 1.8 2.600 2.3 5.500 3.3 8.500 4.1
0.500 1.2 1.600 1.9 3.000 2.5 6.000 3.4 9.000 4.2
0.600 1.2 1.800 2.0 3.500 2.7 6.500 3.6 9.500 4.3

Hydro-Brake® Optimum Manhole: S72, DS/PN: S12.012, Volume (m³): 26.0

Unit Reference MD-SHE-0072-3000-1850-3000
Design Head (m) 1.850

Design Flow (l/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 72

Invert Level (m) 134.897
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 3.0 Kick-Flo® 0.637 1.8
Flush-Flo™ 0.312 2.3 Mean Flow over Head Range - 2.3

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)

0.100 1.9 0.800 2.0 2.000 3.1 4.000 4.3 7.000 5.6
0.200 2.2 1.000 2.3 2.200 3.2 4.500 4.5 7.500 5.8
0.300 2.3 1.200 2.5 2.400 3.4 5.000 4.8 8.000 5.9
0.400 2.3 1.400 2.6 2.600 3.5 5.500 5.0 8.500 6.1
0.500 2.2 1.600 2.8 3.000 3.7 6.000 5.2 9.000 6.3
0.600 2.0 1.800 3.0 3.500 4.0 6.500 5.4 9.500 6.4
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Unit Reference MD-SHE-0263-4240-1850-4240
Design Head (m) 1.850

Design Flow (l/s) 42.4
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 263

Invert Level (m) 131.650
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 2100

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

Design Point (Calculated) 1.850 42.2 Kick-Flo® 1.233 34.8
Flush-Flo™ 0.564 42.2 Mean Flow over Head Range - 36.3

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)

0.100 8.4 0.800 41.4 2.000 43.9 4.000 61.3 7.000 80.4
0.200 27.1 1.000 39.8 2.200 45.9 4.500 64.9 7.500 83.2
0.300 39.5 1.200 35.9 2.400 47.9 5.000 68.3 8.000 85.9
0.400 41.4 1.400 37.0 2.600 49.8 5.500 71.5 8.500 88.4
0.500 42.1 1.600 39.4 3.000 53.3 6.000 74.6 9.000 90.9
0.600 42.2 1.800 41.7 3.500 57.5 6.500 77.6 9.500 93.4

Hydro-Brake® Optimum Manhole: S89, DS/PN: S17.004, Volume (m³): 5.5

Unit Reference MD-SHE-0055-1800-1850-1800
Design Head (m) 1.850

Design Flow (l/s) 1.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 55

Invert Level (m) 131.350
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 1.8 Kick-Flo® 0.489 1.0
Flush-Flo™ 0.238 1.2 Mean Flow over Head Range - 1.3

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)

0.100 1.1 0.800 1.2 2.000 1.9 4.000 2.6 7.000 3.3
0.200 1.2 1.000 1.4 2.200 1.9 4.500 2.7 7.500 3.4
0.300 1.2 1.200 1.5 2.400 2.0 5.000 2.8 8.000 3.5
0.400 1.1 1.400 1.6 2.600 2.1 5.500 3.0 8.500 3.6
0.500 1.0 1.600 1.7 3.000 2.2 6.000 3.1 9.000 3.7
0.600 1.1 1.800 1.8 3.500 2.4 6.500 3.2 9.500 3.8
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Cellular Storage Manhole: S44, DS/PN: S9.003

Invert Level (m) 139.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 250.0 0.0 1.850 250.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S48, DS/PN: S6.005

Invert Level (m) 138.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 350.0 0.0 1.850 350.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S57, DS/PN: S12.004

Invert Level (m) 139.600 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 80.0 0.0 1.850 80.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S72, DS/PN: S12.012

Invert Level (m) 134.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 750.0 0.0 1.850 750.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S77, DS/PN: S1.012

Invert Level (m) 131.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 1000.0 0.0 1.850 1000.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S89, DS/PN: S17.004

Invert Level (m) 131.500 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 72.0 0.0 1.850 72.0 0.0 1.851 0.0 0.0
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.271 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S1.000 S1 15 minute 2 year Summer I+20% 142.350 141.007 0.23 0.105 24.2 OK
S1.001 S2 15 minute 2 year Summer I+20% 142.020 140.638 0.49 0.396 46.2 OK
S1.002 S3 15 minute 2 year Summer I+20% 141.630 140.249 0.35 0.313 69.3 OK
S1.003 S4 15 minute 2 year Summer I+20% 139.700 138.349 0.48 0.227 87.5 OK
S2.000 S5 15 minute 2 year Summer I+20% 140.710 139.295 0.30 0.090 20.0 OK
S2.001 S6 15 minute 2 year Summer I+20% 139.880 138.478 0.23 0.110 36.4 OK
S2.002 S7 15 minute 2 year Summer I+20% 139.160 137.662 0.56 0.181 59.2 OK
S1.004 S8 15 minute 2 year Summer I+20% 138.950 136.903 0.57 0.283 158.3 OK
S1.005 S9 15 minute 2 year Summer I+20% 137.580 136.100 0.56 0.430 179.0 OK
S3.000 S10 15 minute 2 year Summer I+20% 136.510 135.143 0.10 0.065 8.6 OK
S3.001 S11 15 minute 2 year Summer I+20% 137.730 134.867 0.13 0.149 9.8 OK
S3.002 S12 15 minute 2 year Summer I+20% 137.800 134.831 0.39 0.330 31.0 OK
S3.003 S13 15 minute 2 year Summer I+20% 137.330 134.620 0.30 0.281 43.1 OK
S3.004 S14 15 minute 2 year Summer I+20% 136.650 134.428 0.46 0.695 57.1 OK
S3.005 S15 15 minute 2 year Summer I+20% 136.500 134.326 0.43 0.998 57.8 OK
S1.006 S16 15 minute 2 year Summer I+20% 136.880 134.294 0.61 1.511 237.3 OK
S1.007 S17 15 minute 2 year Summer I+20% 136.650 134.164 0.67 3.186 246.1 OK
S1.008 S18 15 minute 2 year Summer I+20% 136.530 133.976 0.56 2.405 271.1 OK
S4.000 S19 15 minute 2 year Summer I+20% 138.100 136.143 0.08 0.043 9.2 OK
S1.009 S20 15 minute 2 year Summer I+20% 135.920 133.610 0.63 4.771 302.7 OK
S5.000 S21 15 minute 2 year Summer I+20% 140.610 139.194 0.37 0.101 30.0 OK
S5.001 S22 15 minute 2 year Summer I+20% 139.230 136.948 0.40 0.105 38.1 OK
S5.002 S23 15 minute 2 year Summer I+20% 137.520 136.137 0.31 0.128 50.0 OK
S1.010 S24 30 minute 2 year Summer I+20% 136.850 133.278 0.49 2.960 352.4 OK
S1.011 S25 30 minute 2 year Summer I+20% 136.550 132.851 1.02 1.500 354.1 SURCHARGED
S6.000 S26 15 minute 2 year Summer I+20% 142.240 140.810 0.28 0.150 31.5 OK
S7.000 S27 30 minute 2 year Summer I+20% 142.000 140.891 0.20 0.097 15.8 OK
S7.001 S28 15 minute 2 year Summer I+20% 142.350 140.762 0.29 0.276 28.1 OK
S8.000 S29 30 minute 2 year Summer I+20% 142.000 140.663 0.17 0.088 15.8 OK
S8.001 S30 30 minute 2 year Summer I+20% 142.500 140.381 0.22 0.192 17.8 OK
S6.001 S31 15 minute 2 year Summer I+20% 142.810 140.230 0.38 0.390 101.8 OK
S6.002 S32 15 minute 2 year Summer I+20% 142.810 139.886 0.67 1.746 173.3 OK
S6.003 S33 15 minute 2 year Summer I+20% 142.500 139.639 0.91 2.687 182.5 OK
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S6.004 S34 240 minute 2 year Summer I+20% 142.400 139.452 0.46 1.846 78.0 SURCHARGED
S9.000 S35 15 minute 2 year Summer I+20% 141.960 140.723 0.14 0.077 13.5 OK
S9.001 S36 360 minute 2 year Winter I+20% 142.200 140.622 0.03 0.771 2.8 OK
S9.002 S37 360 minute 2 year Winter I+20% 142.390 140.622 0.04 1.555 6.5 SURCHARGED
S10.000 S38 15 minute 2 year Summer I+20% 143.000 141.611 0.29 0.120 30.0 OK
S10.001 S39 15 minute 2 year Summer I+20% 142.730 141.311 0.64 0.525 59.4 OK
S10.002 S40 360 minute 2 year Winter I+20% 142.750 140.623 0.08 0.798 14.8 SURCHARGED
S11.000 S41 15 minute 2 year Summer I+20% 142.630 141.224 0.37 0.101 18.0 OK
S11.001 S42 15 minute 2 year Summer I+20% 142.380 140.835 0.42 0.162 28.0 OK
S11.002 S43 360 minute 2 year Winter I+20% 142.600 140.622 0.04 0.746 5.2 SURCHARGED
S9.003 S44 360 minute 2 year Winter I+20% 142.350 140.622 0.10 165.745 3.8 SURCHARGED
S9.004 S45 15 minute 2 year Summer I+20% 141.940 139.901 0.29 0.220 27.3 OK
S9.005 S46 30 minute 2 year Summer I+20% 141.350 139.404 0.17 0.221 40.2 OK
S9.006 S47 240 minute 2 year Summer I+20% 142.000 139.380 0.12 5.300 23.5 SURCHARGED
S6.005 S48 240 minute 2 year Summer I+20% 142.100 139.376 0.63 221.946 24.9 SURCHARGED
S6.006 S49 60 minute 2 year Summer I+20% 142.030 138.749 0.84 0.428 33.6 OK
S6.007 S50 30 minute 2 year Summer I+20% 141.290 138.564 0.83 0.480 49.5 OK
S6.008 S51 30 minute 2 year Summer I+20% 139.150 137.799 0.62 0.232 65.6 OK
S6.009 S52 30 minute 2 year Summer I+20% 138.060 136.402 0.73 0.157 69.2 OK
S12.000 S53 15 minute 2 year Summer I+20% 141.650 140.422 0.25 0.109 26.4 OK
S12.001 S54 360 minute 2 year Winter I+20% 141.640 140.162 0.05 0.916 5.3 OK
S12.002 S55 360 minute 2 year Winter I+20% 142.080 140.162 0.10 1.406 6.9 SURCHARGED
S12.003 S56 360 minute 2 year Winter I+20% 142.110 140.161 0.03 1.338 6.8 SURCHARGED
S12.004 S57 360 minute 2 year Winter I+20% 141.750 140.161 0.04 46.141 1.4 SURCHARGED
S13.000 S58 15 minute 2 year Summer I+20% 142.650 141.133 0.66 0.145 40.0 OK
S12.005 S59 15 minute 2 year Summer I+20% 141.700 139.553 0.53 0.226 52.8 OK
S12.006 S60 15 minute 2 year Summer I+20% 141.500 139.327 0.60 0.574 61.6 OK
S12.007 S61 15 minute 2 year Summer I+20% 141.000 138.911 0.48 0.431 87.3 OK
S14.000 S62 15 minute 2 year Summer I+20% 141.530 140.119 0.33 0.095 28.7 OK
S12.008 S63 15 minute 2 year Summer I+20% 140.500 138.607 0.72 1.154 145.1 OK
S12.009 S64 15 minute 2 year Summer I+20% 139.520 138.084 0.65 0.886 170.9 OK
S12.010 S65 15 minute 2 year Summer I+20% 138.600 137.252 0.61 0.639 177.3 OK
S12.011 S66 15 minute 2 year Summer I+20% 138.250 135.710 1.05 0.839 172.9 SURCHARGED
S15.000 S67 15 minute 2 year Summer I+20% 142.680 141.182 0.65 0.144 31.2 OK
S15.001 S68 15 minute 2 year Summer I+20% 142.440 140.817 0.31 0.139 55.4 OK
S15.002 S69 15 minute 2 year Summer I+20% 141.180 139.610 0.40 0.207 75.6 OK
S15.003 S70 15 minute 2 year Summer I+20% 140.230 138.683 0.48 0.228 92.3 OK
S15.004 S71 360 minute 2 year Winter I+20% 138.780 135.640 0.11 0.680 23.1 SURCHARGED
S12.012 S72 360 minute 2 year Winter I+20% 137.250 135.640 0.05 514.777 2.3 SURCHARGED
S6.010 S73 30 minute 2 year Summer I+20% 137.750 134.985 0.80 0.704 73.9 OK
S6.011 S74 30 minute 2 year Summer I+20% 136.750 132.719 0.48 0.307 81.0 OK
S16.000 S75 15 minute 2 year Summer I+20% 134.250 133.144 0.10 0.128 23.3 OK
S16.001 S76 15 minute 2 year Summer I+20% 134.250 132.833 0.14 0.376 27.8 OK
S1.012 S77 360 minute 2 year Winter I+20% 134.500 132.428 0.19 648.539 41.8 SURCHARGED
S1.013 S78 240 minute 2 year Summer I+20% 132.500 130.625 0.22 0.114 41.8 OK
S1.014 S79 240 minute 2 year Summer I+20% 130.850 128.484 0.17 0.089 41.8 OK
S1.015 S80 240 minute 2 year Winter I+20% 127.750 126.249 0.24 0.118 41.8 OK
S1.016 S81 240 minute 2 year Winter I+20% 127.000 125.475 0.18 0.110 41.8 OK
S1.017 S82 240 minute 2 year Winter I+20% 125.700 122.831 0.35 0.156 41.8 OK
S1.018 S83 240 minute 2 year Summer I+20% 123.500 122.502 0.68 0.318 41.8 OK
S17.000 S84 15 minute 2 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 15 minute 2 year Summer I+20% 136.750 134.837 0.01 0.002 0.4 OK
S17.002 S86 15 minute 2 year Summer I+20% 135.750 132.259 0.55 0.174 33.5 OK
S17.003 S87 360 minute 2 year Winter I+20% 134.750 132.221 0.12 1.120 7.1 SURCHARGED
S18.000 S88 15 minute 2 year Summer I+20% 135.500 134.068 0.20 0.071 7.8 OK
S17.004 S89 360 minute 2 year Winter I+20% 134.750 132.221 0.04 50.896 1.3 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.271 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S1.000 S1 15 minute 30 year Summer I+20% 142.350 141.047 0.42 0.149 44.7 OK
S1.001 S2 15 minute 30 year Summer I+20% 142.020 140.787 1.00 1.294 94.2 OK
S1.002 S3 15 minute 30 year Summer I+20% 141.630 140.324 0.75 0.710 146.6 OK
S1.003 S4 15 minute 30 year Summer I+20% 139.700 138.578 1.05 0.861 189.3 SURCHARGED
S2.000 S5 15 minute 30 year Summer I+20% 140.710 139.331 0.56 0.131 36.9 OK
S2.001 S6 15 minute 30 year Summer I+20% 139.880 138.529 0.49 0.205 76.9 OK
S2.002 S7 15 minute 30 year Summer I+20% 139.160 138.102 1.11 1.528 117.0 SURCHARGED
S1.004 S8 15 minute 30 year Summer I+20% 138.950 137.497 1.13 3.853 317.9 SURCHARGED
S1.005 S9 15 minute 30 year Summer I+20% 137.580 136.483 1.09 2.413 352.5 SURCHARGED
S3.000 S10 15 minute 30 year Summer I+20% 136.510 135.221 0.18 0.154 15.9 OK
S3.001 S11 15 minute 30 year Summer I+20% 137.730 135.209 0.28 2.632 20.3 SURCHARGED
S3.002 S12 15 minute 30 year Summer I+20% 137.800 135.195 0.76 1.378 60.7 SURCHARGED
S3.003 S13 15 minute 30 year Summer I+20% 137.330 135.083 0.55 2.371 79.8 SURCHARGED
S3.004 S14 15 minute 30 year Summer I+20% 136.650 134.967 0.78 4.359 97.2 SURCHARGED
S3.005 S15 15 minute 30 year Summer I+20% 136.500 134.867 0.72 3.320 97.6 SURCHARGED
S1.006 S16 15 minute 30 year Summer I+20% 136.880 134.773 1.14 2.984 444.3 SURCHARGED
S1.007 S17 15 minute 30 year Summer I+20% 136.650 134.577 1.25 6.822 454.6 SURCHARGED
S1.008 S18 15 minute 30 year Summer I+20% 136.530 134.370 1.03 6.213 501.0 SURCHARGED
S4.000 S19 15 minute 30 year Summer I+20% 138.100 136.158 0.15 0.061 16.9 OK
S1.009 S20 15 minute 30 year Summer I+20% 135.920 133.926 1.15 15.118 547.7 SURCHARGED
S5.000 S21 15 minute 30 year Summer I+20% 140.610 139.236 0.67 0.148 55.4 OK
S5.001 S22 15 minute 30 year Summer I+20% 139.230 137.000 0.78 0.164 75.2 OK
S5.002 S23 15 minute 30 year Summer I+20% 137.520 136.200 0.66 0.217 104.3 OK
S1.010 S24 30 minute 30 year Summer I+20% 136.850 133.498 0.87 8.266 625.6 OK
S1.011 S25 30 minute 30 year Summer I+20% 136.550 133.103 1.82 2.798 632.4 SURCHARGED
S6.000 S26 15 minute 30 year Summer I+20% 142.240 140.856 0.53 0.216 58.1 OK
S7.000 S27 30 minute 30 year Summer I+20% 142.000 140.926 0.37 0.137 29.0 OK
S7.001 S28 15 minute 30 year Summer I+20% 142.350 140.824 0.60 0.630 58.0 OK
S8.000 S29 15 minute 30 year Summer I+20% 142.000 140.742 0.31 0.177 28.8 OK
S8.001 S30 15 minute 30 year Summer I+20% 142.500 140.703 0.60 2.443 48.8 SURCHARGED
S6.001 S31 15 minute 30 year Summer I+20% 142.810 140.635 0.65 6.298 175.5 SURCHARGED
S6.002 S32 15 minute 30 year Summer I+20% 142.810 140.477 1.18 9.006 306.2 SURCHARGED
S6.003 S33 360 minute 30 year Summer I+20% 142.500 140.192 0.50 7.073 99.5 SURCHARGED
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S6.004 S34 360 minute 30 year Summer I+20% 142.400 140.103 0.58 3.963 98.4 SURCHARGED
S9.000 S35 360 minute 30 year Winter I+20% 141.960 141.218 0.04 0.636 3.7 SURCHARGED
S9.001 S36 360 minute 30 year Winter I+20% 142.200 141.218 0.04 2.611 4.3 SURCHARGED
S9.002 S37 360 minute 30 year Winter I+20% 142.390 141.217 0.06 2.447 10.3 SURCHARGED
S10.000 S38 15 minute 30 year Summer I+20% 143.000 141.681 0.53 0.199 54.8 OK
S10.001 S39 15 minute 30 year Summer I+20% 142.730 141.578 1.33 2.408 122.9 SURCHARGED
S10.002 S40 360 minute 30 year Winter I+20% 142.750 141.218 0.13 2.498 25.0 SURCHARGED
S11.000 S41 15 minute 30 year Summer I+20% 142.630 141.267 0.68 0.149 33.0 OK
S11.001 S42 360 minute 30 year Winter I+20% 142.380 141.218 0.13 1.620 8.6 SURCHARGED
S11.002 S43 360 minute 30 year Winter I+20% 142.600 141.217 0.07 2.041 8.8 SURCHARGED
S9.003 S44 360 minute 30 year Winter I+20% 142.350 141.217 0.10 307.958 3.8 SURCHARGED
S9.004 S45 360 minute 30 year Summer I+20% 141.940 140.058 0.18 0.776 17.6 OK
S9.005 S46 360 minute 30 year Summer I+20% 141.350 140.050 0.10 4.804 24.1 SURCHARGED
S9.006 S47 360 minute 30 year Summer I+20% 142.000 140.046 0.14 9.490 28.5 SURCHARGED
S6.005 S48 360 minute 30 year Summer I+20% 142.100 140.042 0.63 444.649 25.0 SURCHARGED
S6.006 S49 15 minute 30 year Summer I+20% 142.030 139.128 0.92 1.202 37.0 SURCHARGED
S6.007 S50 15 minute 30 year Summer I+20% 141.290 139.058 1.20 1.737 71.5 SURCHARGED
S6.008 S51 15 minute 30 year Summer I+20% 139.150 137.954 1.03 0.768 109.7 SURCHARGED
S6.009 S52 15 minute 30 year Summer I+20% 138.060 136.740 1.23 0.592 117.7 SURCHARGED
S12.000 S53 360 minute 30 year Winter I+20% 141.650 140.702 0.07 0.427 7.3 SURCHARGED
S12.001 S54 360 minute 30 year Winter I+20% 141.640 140.701 0.08 3.501 8.8 SURCHARGED
S12.002 S55 360 minute 30 year Winter I+20% 142.080 140.700 0.17 2.046 12.0 SURCHARGED
S12.003 S56 360 minute 30 year Winter I+20% 142.110 140.699 0.06 2.109 12.3 SURCHARGED
S12.004 S57 360 minute 30 year Winter I+20% 141.750 140.699 0.05 87.817 1.6 SURCHARGED
S13.000 S58 15 minute 30 year Summer I+20% 142.650 141.459 1.13 0.514 68.8 SURCHARGED
S12.005 S59 15 minute 30 year Summer I+20% 141.700 140.018 0.88 0.956 88.7 SURCHARGED
S12.006 S60 15 minute 30 year Summer I+20% 141.500 139.832 1.00 2.714 102.6 SURCHARGED
S12.007 S61 15 minute 30 year Summer I+20% 141.000 139.480 0.84 3.731 151.9 SURCHARGED
S14.000 S62 15 minute 30 year Summer I+20% 141.530 140.157 0.61 0.138 53.0 OK
S12.008 S63 15 minute 30 year Summer I+20% 140.500 139.241 1.23 5.485 247.8 SURCHARGED
S12.009 S64 15 minute 30 year Summer I+20% 139.520 138.470 1.10 4.610 289.5 SURCHARGED
S12.010 S65 15 minute 30 year Summer I+20% 138.600 137.460 1.03 1.909 300.8 SURCHARGED
S12.011 S66 15 minute 30 year Summer I+20% 138.250 136.260 1.78 1.838 293.1 SURCHARGED
S15.000 S67 15 minute 30 year Summer I+20% 142.680 141.376 1.14 0.363 55.2 SURCHARGED
S15.001 S68 15 minute 30 year Summer I+20% 142.440 140.880 0.64 0.281 114.1 OK
S15.002 S69 15 minute 30 year Summer I+20% 141.180 139.699 0.87 0.426 163.4 OK
S15.003 S70 15 minute 30 year Summer I+20% 140.230 138.972 1.05 1.031 200.4 SURCHARGED
S15.004 S71 360 minute 30 year Winter I+20% 138.780 136.149 0.19 1.408 38.9 SURCHARGED
S12.012 S72 360 minute 30 year Winter I+20% 137.250 136.149 0.05 878.371 2.5 SURCHARGED
S6.010 S73 15 minute 30 year Summer I+20% 137.750 135.204 1.34 1.120 123.0 SURCHARGED
S6.011 S74 360 minute 30 year Winter I+20% 136.750 133.155 0.31 0.931 52.7 SURCHARGED
S16.000 S75 15 minute 30 year Summer I+20% 134.250 133.179 0.18 0.178 43.1 OK
S16.001 S76 360 minute 30 year Winter I+20% 134.250 133.060 0.04 3.306 8.3 OK
S1.012 S77 360 minute 30 year Winter I+20% 134.500 133.060 0.19 1263.359 41.8 SURCHARGED
S1.013 S78 30 minute 30 year Summer I+20% 132.500 130.625 0.22 0.114 41.8 OK
S1.014 S79 30 minute 30 year Summer I+20% 130.850 128.484 0.17 0.089 41.8 OK
S1.015 S80 30 minute 30 year Summer I+20% 127.750 126.249 0.24 0.118 41.8 OK
S1.016 S81 30 minute 30 year Winter I+20% 127.000 125.475 0.18 0.110 41.8 OK
S1.017 S82 30 minute 30 year Winter I+20% 125.700 122.831 0.35 0.156 41.8 OK
S1.018 S83 30 minute 30 year Winter I+20% 123.500 122.502 0.68 0.318 41.8 OK
S17.000 S84 15 minute 30 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 15 minute 30 year Summer I+20% 136.750 134.846 0.01 0.016 0.9 OK
S17.002 S86 360 minute 30 year Winter I+20% 135.750 132.884 0.19 0.881 12.0 SURCHARGED
S17.003 S87 360 minute 30 year Winter I+20% 134.750 132.883 0.18 2.209 11.3 SURCHARGED
S18.000 S88 15 minute 30 year Summer I+20% 135.500 134.094 0.37 0.101 14.5 OK
S17.004 S89 360 minute 30 year Winter I+20% 134.750 132.882 0.05 96.911 1.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.271 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S1.000 S1 15 minute 100 year Summer I+20% 142.350 141.120 0.54 0.232 57.0 OK
S1.001 S2 15 minute 100 year Summer I+20% 142.020 141.006 1.24 2.903 116.8 SURCHARGED
S1.002 S3 15 minute 100 year Summer I+20% 141.630 140.479 0.88 2.040 172.1 SURCHARGED
S1.003 S4 15 minute 100 year Summer I+20% 139.700 139.118 1.18 2.559 213.3 SURCHARGED
S2.000 S5 15 minute 100 year Summer I+20% 140.710 139.354 0.73 0.157 48.0 OK
S2.001 S6 15 minute 100 year Summer I+20% 139.880 139.059 0.59 1.864 91.8 SURCHARGED
S2.002 S7 15 minute 100 year Summer I+20% 139.160 138.878 1.22 3.656 128.7 SURCHARGED
S1.004 S8 15 minute 100 year Summer I+20% 138.950 138.120 1.26 6.853 353.9 SURCHARGED
S1.005 S9 15 minute 100 year Summer I+20% 137.580 136.894 1.21 4.580 389.3 SURCHARGED
S3.000 S10 15 minute 100 year Summer I+20% 136.510 135.897 0.21 0.919 18.7 SURCHARGED
S3.001 S11 15 minute 100 year Summer I+20% 137.730 135.878 0.44 3.843 32.0 SURCHARGED
S3.002 S12 15 minute 100 year Summer I+20% 137.800 135.864 0.86 2.135 69.0 SURCHARGED
S3.003 S13 30 minute 100 year Summer I+20% 137.330 135.733 0.54 3.303 78.9 SURCHARGED
S3.004 S14 30 minute 100 year Summer I+20% 136.650 135.623 0.83 5.299 103.8 SURCHARGED
S3.005 S15 30 minute 100 year Summer I+20% 136.500 135.524 0.82 4.259 110.8 SURCHARGED
S1.006 S16 30 minute 100 year Summer I+20% 136.880 135.413 1.28 5.267 496.7 SURCHARGED
S1.007 S17 30 minute 100 year Summer I+20% 136.650 135.181 1.40 7.897 510.5 SURCHARGED
S1.008 S18 30 minute 100 year Summer I+20% 136.530 134.938 1.16 7.241 563.7 SURCHARGED
S4.000 S19 15 minute 100 year Summer I+20% 138.100 136.168 0.20 0.071 21.9 OK
S1.009 S20 15 minute 100 year Summer I+20% 135.920 134.423 1.32 19.651 631.3 SURCHARGED
S5.000 S21 15 minute 100 year Summer I+20% 140.610 139.263 0.88 0.179 72.0 OK
S5.001 S22 15 minute 100 year Summer I+20% 139.230 137.087 1.01 0.262 97.3 SURCHARGED
S5.002 S23 15 minute 100 year Summer I+20% 137.520 136.235 0.84 0.269 134.4 OK
S1.010 S24 15 minute 100 year Summer I+20% 136.850 133.916 1.06 13.103 763.7 SURCHARGED
S1.011 S25 360 minute 100 year Winter I+20% 136.550 133.447 0.51 4.121 177.5 SURCHARGED
S6.000 S26 15 minute 100 year Summer I+20% 142.240 141.449 0.61 1.066 67.3 SURCHARGED
S7.000 S27 15 minute 100 year Summer I+20% 142.000 141.551 0.53 0.844 41.7 SURCHARGED
S7.001 S28 15 minute 100 year Summer I+20% 142.350 141.476 0.70 2.564 66.8 SURCHARGED
S8.000 S29 15 minute 100 year Summer I+20% 142.000 141.515 0.47 1.051 44.2 SURCHARGED
S8.001 S30 15 minute 100 year Summer I+20% 142.500 141.428 0.64 3.691 52.1 SURCHARGED
S6.001 S31 15 minute 100 year Summer I+20% 142.810 141.319 0.81 10.047 216.5 SURCHARGED
S6.002 S32 15 minute 100 year Summer I+20% 142.810 141.087 1.40 9.901 365.1 SURCHARGED
S6.003 S33 360 minute 100 year Winter I+20% 142.500 140.632 0.39 7.703 77.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S6.004 S34 360 minute 100 year Winter I+20% 142.400 140.552 0.46 4.605 78.1 SURCHARGED
S9.000 S35 360 minute 100 year Winter I+20% 141.960 141.599 0.04 1.068 4.4 SURCHARGED
S9.001 S36 360 minute 100 year Winter I+20% 142.200 141.599 0.05 3.043 5.0 SURCHARGED
S9.002 S37 360 minute 100 year Winter I+20% 142.390 141.599 0.07 2.993 12.6 SURCHARGED
S10.000 S38 15 minute 100 year Summer I+20% 143.000 141.969 0.65 0.524 66.6 SURCHARGED
S10.001 S39 15 minute 100 year Summer I+20% 142.730 141.802 1.68 3.241 155.8 SURCHARGED
S10.002 S40 360 minute 100 year Winter I+20% 142.750 141.599 0.16 3.594 31.5 SURCHARGED
S11.000 S41 360 minute 100 year Winter I+20% 142.630 141.600 0.13 0.526 6.2 SURCHARGED
S11.001 S42 360 minute 100 year Winter I+20% 142.380 141.599 0.16 2.221 10.8 SURCHARGED
S11.002 S43 360 minute 100 year Winter I+20% 142.600 141.599 0.08 2.587 10.6 SURCHARGED
S9.003 S44 360 minute 100 year Winter I+20% 142.350 141.599 0.11 399.096 4.1 SURCHARGED
S9.004 S45 360 minute 100 year Summer I+20% 141.940 140.498 0.22 1.346 20.9 SURCHARGED
S9.005 S46 360 minute 100 year Summer I+20% 141.350 140.489 0.11 5.479 26.4 SURCHARGED
S9.006 S47 360 minute 100 year Summer I+20% 142.000 140.486 0.18 10.119 35.8 SURCHARGED
S6.005 S48 360 minute 100 year Summer I+20% 142.100 140.481 0.63 591.253 25.0 SURCHARGED
S6.006 S49 15 minute 100 year Summer I+20% 142.030 139.600 0.97 1.735 38.9 SURCHARGED
S6.007 S50 15 minute 100 year Summer I+20% 141.290 139.557 1.30 2.302 76.8 SURCHARGED
S6.008 S51 15 minute 100 year Summer I+20% 139.150 138.353 1.12 2.323 120.1 SURCHARGED
S6.009 S52 15 minute 100 year Summer I+20% 138.060 136.920 1.36 0.924 129.4 SURCHARGED
S12.000 S53 360 minute 100 year Winter I+20% 141.650 141.061 0.09 0.833 9.1 SURCHARGED
S12.001 S54 360 minute 100 year Winter I+20% 141.640 141.060 0.09 3.907 9.8 SURCHARGED
S12.002 S55 360 minute 100 year Winter I+20% 142.080 141.059 0.19 2.451 13.5 SURCHARGED
S12.003 S56 360 minute 100 year Winter I+20% 142.110 141.058 0.07 2.622 13.7 SURCHARGED
S12.004 S57 360 minute 100 year Winter I+20% 141.750 141.057 0.05 115.573 1.8 SURCHARGED
S13.000 S58 15 minute 100 year Summer I+20% 142.650 142.073 1.31 1.208 79.6 SURCHARGED
S12.005 S59 15 minute 100 year Summer I+20% 141.700 140.933 0.97 3.619 97.1 SURCHARGED
S12.006 S60 15 minute 100 year Summer I+20% 141.500 140.747 1.17 4.330 120.1 SURCHARGED
S12.007 S61 15 minute 100 year Summer I+20% 141.000 140.397 0.91 5.353 165.3 SURCHARGED
S14.000 S62 15 minute 100 year Summer I+20% 141.530 140.415 0.76 0.430 66.1 SURCHARGED
S12.008 S63 15 minute 100 year Summer I+20% 140.500 140.122 1.37 8.094 276.2 SURCHARGED
S12.009 S64 15 minute 100 year Summer I+20% 139.520 139.163 1.27 6.700 334.3 SURCHARGED
S12.010 S65 15 minute 100 year Summer I+20% 138.600 137.783 1.21 4.115 350.6 SURCHARGED
S12.011 S66 15 minute 100 year Summer I+20% 138.250 136.549 2.05 2.925 337.1 SURCHARGED
S15.000 S67 15 minute 100 year Summer I+20% 142.680 141.630 1.46 0.650 70.6 SURCHARGED
S15.001 S68 15 minute 100 year Summer I+20% 142.440 141.022 0.80 0.842 141.6 SURCHARGED
S15.002 S69 15 minute 100 year Summer I+20% 141.180 140.340 0.99 2.629 186.4 SURCHARGED
S15.003 S70 15 minute 100 year Summer I+20% 140.230 139.415 1.19 2.384 228.3 SURCHARGED
S15.004 S71 360 minute 100 year Winter I+20% 138.780 136.474 0.24 1.873 49.0 SURCHARGED
S12.012 S72 360 minute 100 year Winter I+20% 137.250 136.474 0.06 1110.237 2.8 SURCHARGED
S6.010 S73 15 minute 100 year Summer I+20% 137.750 135.277 1.47 1.203 135.8 SURCHARGED
S6.011 S74 360 minute 100 year Winter I+20% 136.750 133.547 0.35 1.492 59.2 SURCHARGED
S16.000 S75 360 minute 100 year Winter I+20% 134.250 133.444 0.03 0.557 8.2 OK
S16.001 S76 360 minute 100 year Winter I+20% 134.250 133.444 0.05 8.627 10.5 SURCHARGED
S1.012 S77 360 minute 100 year Winter I+20% 134.500 133.444 0.19 1629.210 41.8 SURCHARGED
S1.013 S78 360 minute 100 year Winter I+20% 132.500 130.625 0.22 0.114 41.8 OK
S1.014 S79 360 minute 100 year Winter I+20% 130.850 128.484 0.17 0.089 41.8 OK
S1.015 S80 360 minute 100 year Summer I+20% 127.750 126.249 0.24 0.118 41.8 OK
S1.016 S81 240 minute 100 year Winter I+20% 127.000 125.475 0.18 0.110 41.8 OK
S1.017 S82 180 minute 100 year Winter I+20% 125.700 122.831 0.35 0.156 41.8 OK
S1.018 S83 360 minute 100 year Winter I+20% 123.500 122.502 0.68 0.317 41.8 OK
S17.000 S84 15 minute 100 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 15 minute 100 year Summer I+20% 136.750 134.850 0.02 0.023 1.2 OK
S17.002 S86 360 minute 100 year Winter I+20% 135.750 133.315 0.25 1.369 15.2 SURCHARGED
S17.003 S87 360 minute 100 year Winter I+20% 134.750 133.314 0.24 2.696 14.7 SURCHARGED
S18.000 S88 15 minute 100 year Summer I+20% 135.500 134.110 0.48 0.118 18.8 OK
S17.004 S89 360 minute 100 year Winter I+20% 134.750 133.313 0.05 126.864 1.8 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.271 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 90 Maximum Backdrop Height (m) 3.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.500

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 0.75
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 180

Designed with Level Soffits

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)

S1.018 SExisting Mh 123.210 122.267 122.180 1200 0

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)

S17.004 SGlenamuck Rd 132.800 131.186 130.150 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.271

Roger
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: S44, DS/PN: S9.003, Volume (m³): 8.7

Unit Reference MD-SHE-0012-1000-1450-1000
Design Head (m) 1.450

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 12

Invert Level (m) 139.920
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.450 0.1 Kick-Flo® 0.110 0.0
Flush-Flo™ 0.048 0.0 Mean Flow over Head Range - 0.1

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)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.2 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.2 7.500 0.2
0.300 0.1 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2

Hydro-Brake® Optimum Manhole: S48, DS/PN: S6.005, Volume (m³): 17.9

Unit Reference MD-SHE-0012-1000-1850-1000
Design Head (m) 1.850

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 12

Invert Level (m) 138.708
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 0.1 Kick-Flo® 0.105 0.0
Flush-Flo™ 0.040 0.0 Mean Flow over Head Range - 0.1

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)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2
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Hydro-Brake® Optimum Manhole: S57, DS/PN: S12.004, Volume (m³): 5.8
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Unit Reference MD-SHE-0012-1000-1850-1000
Design Head (m) 1.850

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 12

Invert Level (m) 139.532
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 0.1 Kick-Flo® 0.105 0.0
Flush-Flo™ 0.040 0.0 Mean Flow over Head Range - 0.1

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)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2

Hydro-Brake® Optimum Manhole: S72, DS/PN: S12.012, Volume (m³): 26.0

Unit Reference MD-SHE-0012-1000-1850-1000
Design Head (m) 1.850

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 12

Invert Level (m) 134.897
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 0.1 Kick-Flo® 0.105 0.0
Flush-Flo™ 0.040 0.0 Mean Flow over Head Range - 0.1

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)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2
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Hydro-Brake® Optimum Manhole: S77, DS/PN: S1.012, Volume (m³): 21.9
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Unit Reference MD-SHE-0012-1000-1850-1000
Design Head (m) 1.850

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 12

Invert Level (m) 131.650
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 0.1 Kick-Flo® 0.105 0.0
Flush-Flo™ 0.040 0.0 Mean Flow over Head Range - 0.1

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)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2

Hydro-Brake® Optimum Manhole: S89, DS/PN: S17.004, Volume (m³): 5.5

Unit Reference MD-SHE-0012-1000-1850-1000
Design Head (m) 1.850

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 12

Invert Level (m) 131.350
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.850 0.1 Kick-Flo® 0.105 0.0
Flush-Flo™ 0.040 0.0 Mean Flow over Head Range - 0.1

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)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2
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Cellular Storage Manhole: S44, DS/PN: S9.003

Invert Level (m) 139.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 250.0 0.0 1.850 250.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S48, DS/PN: S6.005

Invert Level (m) 138.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 350.0 0.0 1.850 350.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S57, DS/PN: S12.004

Invert Level (m) 139.600 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 80.0 0.0 1.850 80.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S72, DS/PN: S12.012

Invert Level (m) 134.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 750.0 0.0 1.850 750.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S77, DS/PN: S1.012

Invert Level (m) 131.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 1000.0 0.0 1.850 1000.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S89, DS/PN: S17.004

Invert Level (m) 131.500 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 72.0 0.0 1.850 72.0 0.0 1.851 0.0 0.0
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.271 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 30

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S1.000 S1 30 minute 2 year Summer I+20% 142.350 141.003 0.21 0.100 21.7 OK
S1.001 S2 30 minute 2 year Summer I+20% 142.020 140.632 0.46 0.368 43.8 OK
S1.002 S3 30 minute 2 year Summer I+20% 141.630 140.246 0.34 0.300 66.5 OK
S1.003 S4 30 minute 2 year Summer I+20% 139.700 138.347 0.47 0.222 84.8 OK
S2.000 S5 30 minute 2 year Summer I+20% 140.710 139.291 0.27 0.086 17.9 OK
S2.001 S6 30 minute 2 year Summer I+20% 139.880 138.475 0.22 0.106 34.2 OK
S2.002 S7 30 minute 2 year Summer I+20% 139.160 137.657 0.54 0.175 56.5 OK
S1.004 S8 30 minute 2 year Summer I+20% 138.950 136.899 0.55 0.278 153.0 OK
S1.005 S9 30 minute 2 year Summer I+20% 137.580 136.098 0.54 0.423 174.2 OK
S3.000 S10 30 minute 2 year Summer I+20% 136.510 135.141 0.09 0.063 7.7 OK
S3.001 S11 30 minute 2 year Summer I+20% 137.730 134.863 0.12 0.141 9.1 OK
S3.002 S12 30 minute 2 year Summer I+20% 137.800 134.828 0.38 0.316 30.1 OK
S3.003 S13 30 minute 2 year Summer I+20% 137.330 134.618 0.29 0.272 41.9 OK
S3.004 S14 30 minute 2 year Summer I+20% 136.650 134.427 0.45 0.688 56.4 OK
S3.005 S15 30 minute 2 year Summer I+20% 136.500 134.321 0.42 0.957 56.4 OK
S1.006 S16 30 minute 2 year Summer I+20% 136.880 134.287 0.61 1.466 234.9 OK
S1.007 S17 30 minute 2 year Summer I+20% 136.650 134.158 0.66 3.110 239.6 OK
S1.008 S18 30 minute 2 year Summer I+20% 136.530 133.974 0.56 2.378 270.8 OK
S4.000 S19 30 minute 2 year Summer I+20% 138.100 136.141 0.08 0.041 8.3 OK
S1.009 S20 30 minute 2 year Summer I+20% 135.920 133.609 0.63 4.766 302.5 OK
S5.000 S21 30 minute 2 year Summer I+20% 140.610 139.190 0.33 0.096 26.8 OK
S5.001 S22 30 minute 2 year Summer I+20% 139.230 136.944 0.36 0.101 34.9 OK
S5.002 S23 30 minute 2 year Summer I+20% 137.520 136.132 0.29 0.122 46.9 OK
S1.010 S24 30 minute 2 year Summer I+20% 136.850 133.278 0.49 2.960 352.4 OK
S1.011 S25 30 minute 2 year Summer I+20% 136.550 132.851 1.02 1.500 354.1 SURCHARGED
S6.000 S26 30 minute 2 year Summer I+20% 142.240 140.805 0.26 0.143 28.4 OK
S7.000 S27 30 minute 2 year Summer I+20% 142.000 140.891 0.20 0.097 15.8 OK
S7.001 S28 30 minute 2 year Summer I+20% 142.350 140.762 0.29 0.274 28.1 OK
S8.000 S29 30 minute 2 year Summer I+20% 142.000 140.663 0.17 0.088 15.8 OK
S8.001 S30 30 minute 2 year Summer I+20% 142.500 140.381 0.22 0.192 17.8 OK
S6.001 S31 30 minute 2 year Summer I+20% 142.810 140.226 0.37 0.378 98.4 OK
S6.002 S32 30 minute 2 year Summer I+20% 142.810 139.883 0.66 1.717 170.9 OK
S6.003 S33 30 minute 2 year Summer I+20% 142.500 139.634 0.90 2.609 180.9 OK
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S6.004 S34 30 minute 2 year Summer I+20% 142.400 139.321 1.07 0.955 181.4 SURCHARGED
S9.000 S35 30 minute 2 year Summer I+20% 141.960 140.720 0.12 0.074 12.1 OK
S9.001 S36 30 minute 2 year Summer I+20% 142.200 140.474 0.14 0.137 14.8 OK
S9.002 S37 30 minute 2 year Winter I+20% 142.390 140.302 0.16 0.449 26.4 OK
S10.000 S38 30 minute 2 year Summer I+20% 143.000 141.606 0.26 0.114 26.8 OK
S10.001 S39 30 minute 2 year Summer I+20% 142.730 141.304 0.61 0.490 56.9 OK
S10.002 S40 30 minute 2 year Winter I+20% 142.750 140.302 0.31 0.339 60.1 OK
S11.000 S41 30 minute 2 year Summer I+20% 142.630 141.220 0.33 0.096 16.1 OK
S11.001 S42 30 minute 2 year Summer I+20% 142.380 140.830 0.39 0.153 26.1 OK
S11.002 S43 30 minute 2 year Winter I+20% 142.600 140.302 0.16 0.282 21.9 OK
S9.003 S44 30 minute 2 year Winter I+20% 142.350 140.302 0.00 87.566 0.1 SURCHARGED
S9.004 S45 30 minute 2 year Summer I+20% 141.940 139.893 0.25 0.193 24.0 OK
S9.005 S46 30 minute 2 year Summer I+20% 141.350 139.399 0.15 0.201 36.9 OK
S9.006 S47 30 minute 2 year Winter I+20% 142.000 139.242 0.22 2.540 43.3 OK
S6.005 S48 30 minute 2 year Winter I+20% 142.100 139.242 0.00 176.518 0.1 SURCHARGED
S6.006 S49 30 minute 2 year Summer I+20% 142.030 138.685 0.37 0.185 14.8 OK
S6.007 S50 30 minute 2 year Summer I+20% 141.290 138.531 0.59 0.313 34.8 OK
S6.008 S51 30 minute 2 year Summer I+20% 139.150 137.783 0.49 0.183 52.5 OK
S6.009 S52 30 minute 2 year Summer I+20% 138.060 136.384 0.59 0.136 56.4 OK
S12.000 S53 30 minute 2 year Summer I+20% 141.650 140.417 0.22 0.104 23.6 OK
S12.001 S54 30 minute 2 year Summer I+20% 141.640 140.022 0.27 0.199 28.3 OK
S12.002 S55 30 minute 2 year Winter I+20% 142.080 139.923 0.43 0.500 29.8 OK
S12.003 S56 30 minute 2 year Winter I+20% 142.110 139.923 0.15 0.867 29.6 OK
S12.004 S57 30 minute 2 year Winter I+20% 141.750 139.923 0.00 27.183 0.1 SURCHARGED
S13.000 S58 30 minute 2 year Summer I+20% 142.650 141.126 0.59 0.137 36.1 OK
S12.005 S59 30 minute 2 year Summer I+20% 141.700 139.544 0.48 0.206 48.2 OK
S12.006 S60 30 minute 2 year Summer I+20% 141.500 139.318 0.55 0.526 56.0 OK
S12.007 S61 30 minute 2 year Summer I+20% 141.000 138.905 0.46 0.412 82.3 OK
S14.000 S62 30 minute 2 year Summer I+20% 141.530 140.115 0.30 0.090 26.0 OK
S12.008 S63 30 minute 2 year Summer I+20% 140.500 138.600 0.69 1.086 138.7 OK
S12.009 S64 30 minute 2 year Summer I+20% 139.520 138.080 0.63 0.853 165.9 OK
S12.010 S65 30 minute 2 year Summer I+20% 138.600 137.246 0.60 0.612 173.9 OK
S12.011 S66 30 minute 2 year Summer I+20% 138.250 135.687 1.00 0.799 164.4 SURCHARGED
S15.000 S67 30 minute 2 year Summer I+20% 142.680 141.175 0.58 0.136 27.8 OK
S15.001 S68 30 minute 2 year Summer I+20% 142.440 140.813 0.29 0.129 52.4 OK
S15.002 S69 30 minute 2 year Summer I+20% 141.180 139.605 0.39 0.196 72.8 OK
S15.003 S70 30 minute 2 year Summer I+20% 140.230 138.679 0.47 0.218 89.5 OK
S15.004 S71 30 minute 2 year Summer I+20% 138.780 135.396 0.53 0.331 108.5 OK
S12.012 S72 30 minute 2 year Winter I+20% 137.250 135.227 0.00 204.912 0.1 SURCHARGED
S6.010 S73 30 minute 2 year Summer I+20% 137.750 134.957 0.65 0.608 59.8 OK
S6.011 S74 30 minute 2 year Summer I+20% 136.750 132.696 0.40 0.274 67.4 OK
S16.000 S75 30 minute 2 year Summer I+20% 134.250 133.141 0.09 0.123 21.1 OK
S16.001 S76 30 minute 2 year Summer I+20% 134.250 132.828 0.13 0.332 26.1 OK
S1.012 S77 30 minute 2 year Summer I+20% 134.500 132.114 0.00 346.826 0.1 SURCHARGED
S1.013 S78 30 minute 2 year Summer I+20% 132.500 130.530 0.00 0.000 0.1 OK
S1.014 S79 30 minute 2 year Summer I+20% 130.850 128.400 0.00 0.000 0.1 OK
S1.015 S80 30 minute 2 year Summer I+20% 127.750 126.150 0.00 0.000 0.1 OK
S1.016 S81 30 minute 2 year Summer I+20% 127.000 125.390 0.00 0.000 0.1 OK
S1.017 S82 30 minute 2 year Summer I+20% 125.700 122.711 0.00 0.000 0.1 OK
S1.018 S83 30 minute 2 year Summer I+20% 123.500 122.321 0.00 0.000 0.1 OK
S17.000 S84 30 minute 2 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 30 minute 2 year Summer I+20% 136.750 134.836 0.01 0.002 0.4 OK
S17.002 S86 30 minute 2 year Summer I+20% 135.750 132.257 0.54 0.172 33.0 OK
S17.003 S87 30 minute 2 year Winter I+20% 134.750 131.904 0.45 0.451 27.4 SURCHARGED
S18.000 S88 30 minute 2 year Summer I+20% 135.500 134.065 0.18 0.068 7.0 OK
S17.004 S89 30 minute 2 year Winter I+20% 134.750 131.904 0.00 28.879 0.1 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.271 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 30

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S1.000 S1 30 minute 30 year Summer I+20% 142.350 141.040 0.38 0.141 39.9 OK
S1.001 S2 30 minute 30 year Summer I+20% 142.020 140.722 0.95 0.847 89.7 OK
S1.002 S3 30 minute 30 year Summer I+20% 141.630 140.314 0.71 0.659 139.8 OK
S1.003 S4 30 minute 30 year Summer I+20% 139.700 138.441 0.99 0.449 179.8 OK
S2.000 S5 30 minute 30 year Summer I+20% 140.710 139.325 0.50 0.124 33.0 OK
S2.001 S6 30 minute 30 year Summer I+20% 139.880 138.521 0.44 0.189 68.6 OK
S2.002 S7 30 minute 30 year Summer I+20% 139.160 137.935 1.08 0.863 113.7 SURCHARGED
S1.004 S8 30 minute 30 year Summer I+20% 138.950 137.323 1.09 2.397 304.9 SURCHARGED
S1.005 S9 30 minute 30 year Summer I+20% 137.580 136.398 1.06 1.932 342.1 SURCHARGED
S3.000 S10 30 minute 30 year Summer I+20% 136.510 135.184 0.16 0.112 14.2 OK
S3.001 S11 30 minute 30 year Summer I+20% 137.730 135.172 0.31 2.352 22.8 SURCHARGED
S3.002 S12 30 minute 30 year Summer I+20% 137.800 135.163 0.77 1.342 61.2 SURCHARGED
S3.003 S13 30 minute 30 year Summer I+20% 137.330 135.062 0.52 2.341 75.3 SURCHARGED
S3.004 S14 30 minute 30 year Summer I+20% 136.650 134.939 0.83 4.319 103.6 SURCHARGED
S3.005 S15 30 minute 30 year Summer I+20% 136.500 134.831 0.80 3.267 107.5 SURCHARGED
S1.006 S16 30 minute 30 year Summer I+20% 136.880 134.718 1.12 2.888 433.5 SURCHARGED
S1.007 S17 30 minute 30 year Summer I+20% 136.650 134.536 1.21 6.736 441.3 SURCHARGED
S1.008 S18 30 minute 30 year Summer I+20% 136.530 134.342 1.01 6.104 492.1 SURCHARGED
S4.000 S19 30 minute 30 year Summer I+20% 138.100 136.156 0.14 0.058 15.3 OK
S1.009 S20 30 minute 30 year Summer I+20% 135.920 133.922 1.14 15.031 546.2 SURCHARGED
S5.000 S21 30 minute 30 year Summer I+20% 140.610 139.228 0.60 0.139 49.4 OK
S5.001 S22 30 minute 30 year Summer I+20% 139.230 136.991 0.69 0.154 66.9 OK
S5.002 S23 30 minute 30 year Summer I+20% 137.520 136.189 0.58 0.202 93.0 OK
S1.010 S24 30 minute 30 year Summer I+20% 136.850 133.498 0.87 8.266 625.6 OK
S1.011 S25 30 minute 30 year Summer I+20% 136.550 133.103 1.82 2.798 632.4 SURCHARGED
S6.000 S26 30 minute 30 year Summer I+20% 142.240 140.848 0.47 0.205 52.3 OK
S7.000 S27 30 minute 30 year Summer I+20% 142.000 140.926 0.37 0.137 29.0 OK
S7.001 S28 30 minute 30 year Summer I+20% 142.350 140.817 0.57 0.590 55.1 OK
S8.000 S29 30 minute 30 year Summer I+20% 142.000 140.701 0.31 0.131 28.9 OK
S8.001 S30 30 minute 30 year Summer I+20% 142.500 140.650 0.52 2.048 42.2 SURCHARGED
S6.001 S31 30 minute 30 year Summer I+20% 142.810 140.546 0.63 4.871 169.0 SURCHARGED
S6.002 S32 30 minute 30 year Summer I+20% 142.810 140.401 1.14 8.788 297.8 SURCHARGED
S6.003 S33 30 minute 30 year Summer I+20% 142.500 139.975 1.59 6.606 318.9 SURCHARGED
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S6.004 S34 30 minute 30 year Winter I+20% 142.400 139.736 1.66 3.412 282.4 SURCHARGED
S9.000 S35 30 minute 30 year Summer I+20% 141.960 140.747 0.22 0.104 22.3 OK
S9.001 S36 30 minute 30 year Winter I+20% 142.200 140.596 0.21 0.607 22.0 OK
S9.002 S37 30 minute 30 year Winter I+20% 142.390 140.596 0.30 1.491 50.8 SURCHARGED
S10.000 S38 30 minute 30 year Summer I+20% 143.000 141.649 0.48 0.163 49.4 OK
S10.001 S39 30 minute 30 year Summer I+20% 142.730 141.513 1.22 1.949 112.9 SURCHARGED
S10.002 S40 30 minute 30 year Winter I+20% 142.750 140.640 0.60 0.823 117.4 SURCHARGED
S11.000 S41 30 minute 30 year Summer I+20% 142.630 141.259 0.60 0.140 29.4 OK
S11.001 S42 30 minute 30 year Summer I+20% 142.380 140.901 0.76 0.268 51.2 OK
S11.002 S43 30 minute 30 year Summer I+20% 142.600 140.596 0.39 0.702 52.9 SURCHARGED
S9.003 S44 30 minute 30 year Winter I+20% 142.350 140.596 0.00 159.491 0.1 SURCHARGED
S9.004 S45 30 minute 30 year Summer I+20% 141.940 139.955 0.57 0.434 54.1 OK
S9.005 S46 30 minute 30 year Summer I+20% 141.350 139.649 0.34 1.809 82.0 OK
S9.006 S47 30 minute 30 year Summer I+20% 142.000 139.649 0.53 8.783 105.1 SURCHARGED
S6.005 S48 30 minute 30 year Summer I+20% 142.100 139.649 0.00 313.378 0.1 SURCHARGED
S6.006 S49 30 minute 30 year Summer I+20% 142.030 139.016 0.72 1.074 28.9 SURCHARGED
S6.007 S50 30 minute 30 year Summer I+20% 141.290 138.916 1.16 1.577 68.7 SURCHARGED
S6.008 S51 30 minute 30 year Summer I+20% 139.150 137.853 0.99 0.394 105.4 OK
S6.009 S52 30 minute 30 year Summer I+20% 138.060 136.693 1.19 0.514 113.1 SURCHARGED
S12.000 S53 30 minute 30 year Summer I+20% 141.650 140.456 0.41 0.148 43.5 OK
S12.001 S54 30 minute 30 year Winter I+20% 141.640 140.259 0.40 1.606 41.8 SURCHARGED
S12.002 S55 30 minute 30 year Winter I+20% 142.080 140.241 0.80 1.526 55.3 SURCHARGED
S12.003 S56 30 minute 30 year Summer I+20% 142.110 140.192 0.34 1.382 66.7 SURCHARGED
S12.004 S57 30 minute 30 year Winter I+20% 141.750 140.192 0.00 48.558 0.1 SURCHARGED
S13.000 S58 30 minute 30 year Summer I+20% 142.650 141.303 1.05 0.337 63.8 SURCHARGED
S12.005 S59 30 minute 30 year Summer I+20% 141.700 139.791 0.87 0.696 86.9 SURCHARGED
S12.006 S60 30 minute 30 year Summer I+20% 141.500 139.629 0.96 2.291 98.0 SURCHARGED
S12.007 S61 30 minute 30 year Summer I+20% 141.000 139.300 0.81 3.126 146.1 SURCHARGED
S14.000 S62 30 minute 30 year Summer I+20% 141.530 140.150 0.55 0.131 47.9 OK
S12.008 S63 30 minute 30 year Summer I+20% 140.500 139.104 1.19 5.094 239.4 SURCHARGED
S12.009 S64 30 minute 30 year Summer I+20% 139.520 138.387 1.08 3.796 285.1 SURCHARGED
S12.010 S65 30 minute 30 year Summer I+20% 138.600 137.428 1.02 1.692 295.4 SURCHARGED
S12.011 S66 30 minute 30 year Summer I+20% 138.250 136.225 1.76 1.750 289.5 SURCHARGED
S15.000 S67 30 minute 30 year Summer I+20% 142.680 141.308 1.06 0.286 51.1 SURCHARGED
S15.001 S68 30 minute 30 year Summer I+20% 142.440 140.869 0.59 0.256 104.2 OK
S15.002 S69 30 minute 30 year Summer I+20% 141.180 139.682 0.79 0.371 148.8 OK
S15.003 S70 30 minute 30 year Summer I+20% 140.230 138.773 0.97 0.438 186.3 OK
S15.004 S71 30 minute 30 year Summer I+20% 138.780 135.672 1.11 0.726 227.2 SURCHARGED
S12.012 S72 30 minute 30 year Winter I+20% 137.250 135.452 0.00 376.430 0.1 SURCHARGED
S6.010 S73 30 minute 30 year Summer I+20% 137.750 135.191 1.30 1.105 119.7 SURCHARGED
S6.011 S74 30 minute 30 year Summer I+20% 136.750 132.809 0.81 0.435 137.2 OK
S16.000 S75 30 minute 30 year Summer I+20% 134.250 133.173 0.16 0.168 38.8 OK
S16.001 S76 30 minute 30 year Summer I+20% 134.250 132.874 0.26 0.712 49.8 OK
S1.012 S77 30 minute 30 year Summer I+20% 134.500 132.418 0.00 638.117 0.1 SURCHARGED
S1.013 S78 30 minute 30 year Summer I+20% 132.500 130.531 0.00 0.000 0.1 OK
S1.014 S79 30 minute 30 year Summer I+20% 130.850 128.400 0.00 0.000 0.1 OK
S1.015 S80 30 minute 30 year Summer I+20% 127.750 126.151 0.00 0.000 0.1 OK
S1.016 S81 30 minute 30 year Summer I+20% 127.000 125.390 0.00 0.000 0.1 OK
S1.017 S82 30 minute 30 year Summer I+20% 125.700 122.711 0.00 0.000 0.1 OK
S1.018 S83 30 minute 30 year Summer I+20% 123.500 122.322 0.00 0.000 0.1 OK
S17.000 S84 30 minute 30 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 30 minute 30 year Summer I+20% 136.750 134.844 0.01 0.014 0.8 OK
S17.002 S86 30 minute 30 year Summer I+20% 135.750 132.416 1.21 0.351 74.3 SURCHARGED
S17.003 S87 30 minute 30 year Summer I+20% 134.750 132.245 1.18 1.209 72.5 SURCHARGED
S18.000 S88 30 minute 30 year Summer I+20% 135.500 134.090 0.33 0.096 12.9 OK
S17.004 S89 30 minute 30 year Winter I+20% 134.750 132.244 0.00 52.559 0.1 SURCHARGED
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Co. Kildare,  Ireland
Date 14/06/2022 18:16 Designed by R.M.
File Kilternan Planning BLOCKED Pla... Checked by
Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.271 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 30

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S1.000 S1 30 minute 100 year Summer I+20% 142.350 141.062 0.49 0.166 52.1 OK
S1.001 S2 30 minute 100 year Summer I+20% 142.020 140.929 1.17 2.370 110.8 SURCHARGED
S1.002 S3 30 minute 100 year Summer I+20% 141.630 140.357 0.87 0.974 171.0 OK
S1.003 S4 30 minute 100 year Summer I+20% 139.700 138.996 1.17 2.172 211.4 SURCHARGED
S2.000 S5 30 minute 100 year Summer I+20% 140.710 139.346 0.65 0.148 43.0 OK
S2.001 S6 30 minute 100 year Summer I+20% 139.880 138.889 0.57 1.299 88.9 SURCHARGED
S2.002 S7 30 minute 100 year Summer I+20% 139.160 138.686 1.17 3.426 123.0 SURCHARGED
S1.004 S8 30 minute 100 year Summer I+20% 138.950 138.020 1.25 6.515 348.8 SURCHARGED
S1.005 S9 30 minute 100 year Summer I+20% 137.580 136.854 1.19 4.420 384.9 SURCHARGED
S3.000 S10 30 minute 100 year Summer I+20% 136.510 135.885 0.20 0.904 17.4 SURCHARGED
S3.001 S11 30 minute 100 year Summer I+20% 137.730 135.865 0.47 3.829 34.4 SURCHARGED
S3.002 S12 30 minute 100 year Summer I+20% 137.800 135.849 0.83 2.119 66.0 SURCHARGED
S3.003 S13 30 minute 100 year Summer I+20% 137.330 135.733 0.54 3.303 78.9 SURCHARGED
S3.004 S14 30 minute 100 year Summer I+20% 136.650 135.623 0.83 5.299 103.8 SURCHARGED
S3.005 S15 30 minute 100 year Summer I+20% 136.500 135.524 0.82 4.259 110.8 SURCHARGED
S1.006 S16 30 minute 100 year Summer I+20% 136.880 135.413 1.28 5.267 496.7 SURCHARGED
S1.007 S17 30 minute 100 year Summer I+20% 136.650 135.181 1.40 7.897 510.5 SURCHARGED
S1.008 S18 30 minute 100 year Summer I+20% 136.530 134.938 1.16 7.241 563.7 SURCHARGED
S4.000 S19 30 minute 100 year Summer I+20% 138.100 136.165 0.18 0.068 20.0 OK
S1.009 S20 30 minute 100 year Summer I+20% 135.920 134.410 1.33 19.627 634.0 SURCHARGED
S5.000 S21 30 minute 100 year Summer I+20% 140.610 139.254 0.79 0.168 64.5 OK
S5.001 S22 30 minute 100 year Summer I+20% 139.230 137.021 0.90 0.188 87.3 OK
S5.002 S23 30 minute 100 year Summer I+20% 137.520 136.222 0.76 0.248 121.5 OK
S1.010 S24 30 minute 100 year Summer I+20% 136.850 133.908 1.06 13.088 759.4 SURCHARGED
S1.011 S25 30 minute 100 year Summer I+20% 136.550 133.311 2.23 3.690 774.2 SURCHARGED
S6.000 S26 30 minute 100 year Summer I+20% 142.240 141.357 0.59 0.934 64.8 SURCHARGED
S7.000 S27 30 minute 100 year Summer I+20% 142.000 141.478 0.46 0.761 36.8 SURCHARGED
S7.001 S28 30 minute 100 year Summer I+20% 142.350 141.398 0.64 2.452 61.4 SURCHARGED
S8.000 S29 30 minute 100 year Summer I+20% 142.000 141.457 0.41 0.986 37.9 SURCHARGED
S8.001 S30 30 minute 100 year Summer I+20% 142.500 141.348 0.55 3.601 44.8 SURCHARGED
S6.001 S31 30 minute 100 year Summer I+20% 142.810 141.231 0.73 9.921 197.1 SURCHARGED
S6.002 S32 30 minute 100 year Summer I+20% 142.810 141.008 1.36 9.789 353.4 SURCHARGED
S6.003 S33 30 minute 100 year Summer I+20% 142.500 140.434 1.89 7.419 378.8 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Flow /
Cap.

Maximum
Vol (m³)

Pipe
Flow
(l/s) Status

S6.004 S34 30 minute 100 year Winter I+20% 142.400 140.005 1.94 3.823 329.8 SURCHARGED
S9.000 S35 30 minute 100 year Summer I+20% 141.960 140.792 0.29 0.155 29.1 OK
S9.001 S36 30 minute 100 year Summer I+20% 142.200 140.792 0.35 1.855 36.7 SURCHARGED
S9.002 S37 30 minute 100 year Summer I+20% 142.390 140.792 0.50 1.839 84.1 SURCHARGED
S10.000 S38 30 minute 100 year Summer I+20% 143.000 141.838 0.61 0.377 62.1 SURCHARGED
S10.001 S39 30 minute 100 year Summer I+20% 142.730 141.699 1.56 3.007 144.4 SURCHARGED
S10.002 S40 30 minute 100 year Winter I+20% 142.750 140.847 0.76 1.119 148.6 SURCHARGED
S11.000 S41 30 minute 100 year Summer I+20% 142.630 141.285 0.79 0.170 38.4 OK
S11.001 S42 30 minute 100 year Summer I+20% 142.380 140.950 1.00 0.432 67.1 OK
S11.002 S43 30 minute 100 year Summer I+20% 142.600 140.792 0.50 1.160 68.0 SURCHARGED
S9.003 S44 30 minute 100 year Summer I+20% 142.350 140.792 0.00 206.389 0.1 SURCHARGED
S9.004 S45 30 minute 100 year Summer I+20% 141.940 139.987 0.74 0.560 70.5 OK
S9.005 S46 30 minute 100 year Winter I+20% 141.350 139.919 0.35 4.234 84.6 SURCHARGED
S9.006 S47 30 minute 100 year Winter I+20% 142.000 139.919 0.50 9.308 100.0 SURCHARGED
S6.005 S48 30 minute 100 year Winter I+20% 142.100 139.919 0.00 403.448 0.1 SURCHARGED
S6.006 S49 30 minute 100 year Summer I+20% 142.030 139.863 0.86 2.033 34.7 SURCHARGED
S6.007 S50 30 minute 100 year Summer I+20% 141.290 139.725 1.39 2.492 82.5 SURCHARGED
S6.008 S51 30 minute 100 year Summer I+20% 139.150 138.311 1.13 2.158 120.1 SURCHARGED
S6.009 S52 30 minute 100 year Summer I+20% 138.060 136.890 1.34 0.868 128.2 SURCHARGED
S12.000 S53 30 minute 100 year Winter I+20% 141.650 140.492 0.42 0.189 44.5 OK
S12.001 S54 30 minute 100 year Winter I+20% 141.640 140.455 0.48 2.918 50.4 SURCHARGED
S12.002 S55 30 minute 100 year Winter I+20% 142.080 140.427 0.92 1.736 64.2 SURCHARGED
S12.003 S56 30 minute 100 year Summer I+20% 142.110 140.374 0.41 1.643 81.6 SURCHARGED
S12.004 S57 30 minute 100 year Summer I+20% 141.750 140.374 0.00 62.633 0.1 SURCHARGED
S13.000 S58 30 minute 100 year Summer I+20% 142.650 141.846 1.27 0.951 77.4 SURCHARGED
S12.005 S59 30 minute 100 year Summer I+20% 141.700 140.837 0.94 3.258 94.4 SURCHARGED
S12.006 S60 30 minute 100 year Summer I+20% 141.500 140.643 1.13 4.147 116.0 SURCHARGED
S12.007 S61 30 minute 100 year Summer I+20% 141.000 140.264 0.90 5.119 162.8 SURCHARGED
S14.000 S62 30 minute 100 year Summer I+20% 141.530 140.270 0.72 0.265 62.5 SURCHARGED
S12.008 S63 30 minute 100 year Summer I+20% 140.500 139.989 1.35 7.727 272.2 SURCHARGED
S12.009 S64 30 minute 100 year Summer I+20% 139.520 139.065 1.26 6.526 331.0 SURCHARGED
S12.010 S65 30 minute 100 year Summer I+20% 138.600 137.753 1.19 3.910 346.7 SURCHARGED
S12.011 S66 30 minute 100 year Summer I+20% 138.250 136.526 2.04 2.807 336.2 SURCHARGED
S15.000 S67 30 minute 100 year Summer I+20% 142.680 141.521 1.37 0.527 66.3 SURCHARGED
S15.001 S68 30 minute 100 year Summer I+20% 142.440 140.901 0.76 0.329 135.4 OK
S15.002 S69 30 minute 100 year Summer I+20% 141.180 140.165 0.96 2.020 180.8 SURCHARGED
S15.003 S70 30 minute 100 year Summer I+20% 140.230 139.278 1.16 1.963 221.6 SURCHARGED
S15.004 S71 30 minute 100 year Summer I+20% 138.780 135.806 1.33 0.917 271.3 SURCHARGED
S12.012 S72 30 minute 100 year Winter I+20% 137.250 135.607 0.00 490.973 0.1 SURCHARGED
S6.010 S73 30 minute 100 year Summer I+20% 137.750 135.269 1.47 1.194 135.3 SURCHARGED
S6.011 S74 30 minute 100 year Summer I+20% 136.750 132.839 0.91 0.479 155.5 OK
S16.000 S75 30 minute 100 year Summer I+20% 134.250 133.192 0.21 0.196 50.6 OK
S16.001 S76 30 minute 100 year Summer I+20% 134.250 132.899 0.33 0.921 65.0 OK
S1.012 S77 30 minute 100 year Winter I+20% 134.500 132.615 0.00 832.259 0.1 SURCHARGED
S1.013 S78 30 minute 100 year Winter I+20% 132.500 130.531 0.00 0.000 0.1 OK
S1.014 S79 30 minute 100 year Winter I+20% 130.850 128.400 0.00 0.000 0.1 OK
S1.015 S80 30 minute 100 year Summer I+20% 127.750 126.151 0.00 0.000 0.1 OK
S1.016 S81 30 minute 100 year Summer I+20% 127.000 125.390 0.00 0.000 0.1 OK
S1.017 S82 30 minute 100 year Summer I+20% 125.700 122.711 0.00 0.000 0.1 OK
S1.018 S83 30 minute 100 year Summer I+20% 123.500 122.322 0.00 0.000 0.1 OK
S17.000 S84 30 minute 100 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 30 minute 100 year Summer I+20% 136.750 134.849 0.02 0.021 1.1 OK
S17.002 S86 30 minute 100 year Summer I+20% 135.750 132.480 1.58 0.424 96.7 SURCHARGED
S17.003 S87 30 minute 100 year Summer I+20% 134.750 132.468 1.52 1.739 93.1 SURCHARGED
S18.000 S88 30 minute 100 year Summer I+20% 135.500 134.104 0.43 0.112 16.8 OK
S17.004 S89 30 minute 100 year Winter I+20% 134.750 132.467 0.00 68.045 0.1 SURCHARGED
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Interception & Sample of Swale Calculations 
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Roger Mullarkey & Associates

Duncreevan

Kilcock

Co.Kildare

Project

Kilternan Vilage

Job Ref.

2104

Section

Swale 1

Sheet no./rev.

 1

Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 20 m

450
6

0

1
5

0
1725

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 1 hr

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 1.00

Rainfall for 1hr storm with 5 year return period; M5_1hri = Z1 × M5_60min × (1 + pclimate) = 21.6 mm

Factor Z2 (Wallingford procedure); Z2 = 1.92

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2 × M5_1hri = 41.4 mm

Design rainfall intensity; Imax = M100_1hr / D = 41.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 297 m2

Percentage of area that is impermeable; p = 80 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 2.7 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 60 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.038 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.836 m

Hydraulic radius; R = A / P = 0.046 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 2.8 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.071 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Section
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Sheet no./rev.

 2

Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.725 m
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Duncreevan

Kilcock

Co.Kildare

Project

Kilternan Vilage

Job Ref.

2104

Section

Swale 2

Sheet no./rev.

 1

Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 30 m

450
8

3

1
5

0
1862

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 1 hr

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 1.00

Rainfall for 1hr storm with 5 year return period; M5_1hri = Z1 × M5_60min × (1 + pclimate) = 21.6 mm

Factor Z2 (Wallingford procedure); Z2 = 1.92

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2 × M5_1hri = 41.4 mm

Design rainfall intensity; Imax = M100_1hr / D = 41.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 540 m2

Percentage of area that is impermeable; p = 80 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 5.0 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 83 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.058 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.980 m

Hydraulic radius; R = A / P = 0.059 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 5.0 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.085 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.862 m



Roger Mullarkey & Associates

Duncreevan

Kilcock

Co.Kildare

Project

Kilternan Vilage

Job Ref.

2104

Section

Swale 3

Sheet no./rev.

 1

Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.010

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 11 m

450
3

5

1
5

0
1570

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 1 hr

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 1.00

Rainfall for 1hr storm with 5 year return period; M5_1hri = Z1 × M5_60min × (1 + pclimate) = 21.6 mm

Factor Z2 (Wallingford procedure); Z2 = 0.84

Rainfall for 1hr storm with 2 year return period; M2_1hr = Z2 × M5_1hri = 18.1 mm

Design rainfall intensity; Imax = M2_1hr / D = 18.1 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 140 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 0.7 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 35 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.019 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.673 m

Hydraulic radius; R = A / P = 0.029 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 0.7 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.035 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.570 m
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Project
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Job Ref.

2104

Section

Swale 4

Sheet no./rev.

 1

Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.008

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 35 m

450
8

9

1
5

0
1896

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 493 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 3.6 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 89 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.064 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 1.015 m

Hydraulic radius; R = A / P = 0.063 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 3.6 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.056 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Chk'd by Date App'd by Date

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.896 m
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Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 26 m

450
5

7

1
5

0
1703

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 338 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 2.4 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 57 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.035 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.812 m

Hydraulic radius; R = A / P = 0.043 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 2.5 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.069 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Date
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Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.703 m
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Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 11 m

450
4

5

1
5

0
1631

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 220 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 1.6 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 45 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.026 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.736 m

Hydraulic radius; R = A / P = 0.036 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 1.6 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.061 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Date
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Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.631 m
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Calc. by
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Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.008

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 33 m

450
6

0

1
5

0
1726

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 240 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 1.7 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 60 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.038 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.836 m

Hydraulic radius; R = A / P = 0.046 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 1.8 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.045 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.726 m
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Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.016

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 19 m

450
3

7

1
5

0
1583

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 140 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 1.0 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 37 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.021 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.686 m

Hydraulic radius; R = A / P = 0.030 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 1.0 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.049 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.583 m
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Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.015

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 17 m

450
5

2

1
5

0
1675

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 250 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 1.8 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 52 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.032 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.782 m

Hydraulic radius; R = A / P = 0.040 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 1.8 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.057 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.675 m
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22/05/2022

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 21 m

450
3

8

1
5

0
1590

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 165 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 1.2 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 38 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.022 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.693 m

Hydraulic radius; R = A / P = 0.031 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 1.2 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.055 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.590 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.750 m

Longitudinal gradient of swale; S = 0.008

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 14 m

750
6

5

1
5

0
2051

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 500 m2

Percentage of area that is impermeable; p = 80 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 3.0 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 65 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.061 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 1.163 m

Hydraulic radius; R = A / P = 0.053 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 3.1 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.050 m/s
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PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 2.051 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.750 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 65 m

750
6

3

1
5

0
2040

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 750 m2

Percentage of area that is impermeable; p = 80 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 4.6 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 63 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.059 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 1.151 m

Hydraulic radius; R = A / P = 0.051 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 4.6 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.077 m/s
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PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 2.040 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.750 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 16 m

750

4
2

1
5

0

1911

1
3

Cross section of swale  

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 30 min

Return period; Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.271

5-year return period rainfall of 60 minutes duration; M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 0.76

Rainfall for 30min storm with 5 year return period; M5_30mini = Z1 × M5_60min × (1 + pclimate) = 16.4 mm

Factor Z2 (Wallingford procedure); Z2 = 0.83

Rainfall for 30min storm with 2 year return period; M2_30min = Z2 × M5_30mini = 13.7 mm

Design rainfall intensity; Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 365 m2

Percentage of area that is impermeable; p = 80 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 2.2 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 42 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.036 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 1.015 m

Hydraulic radius; R = A / P = 0.036 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 2.2 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.061 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)



Roger Mullarkey & Associates

Duncreevan

Kilcock

Co.Kildare

Project

Kilternan Vilage

Job Ref.

2104

Section

Swale 13

Sheet no./rev.

 2

Calc. by

RM

Date

22/05/2022

Chk'd by Date App'd by Date

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.911 m
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StormTech Calculations and Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The advanced design of StormTech’s chambers allows stormwater
professionals to create more profitable, environmentally sound
installations. Compared with other subsurface systems, StormTech’s
innovative chambers offer lower overall installed costs, superior
design flexibility and enhanced long-term performance.

StormTech® Subsurface Stormwater Management

L to R: SC-310 chamber and SC-740 chamber

Superior Design Flexibility
for Optimal Land Use
StormTech chambers are ideal for commercial, municipal and res-
idential applications. One of the key advantages of the StormTech
chamber system is design flexibility. StormTech chambers can be
configured into beds or trenches, in centralized or decentralized
layouts to fit on nearly any site.

FOR UNPAVED INSTALLATION WHERE RUTTING FROM VEHICLES 
MAY OCCUR, INCREASE COVER TO 24 INCHES (610 MM)

30" (762 MM) SC-740
16" (406 MM) SC-310

DEPTH OF STONE 
TO BE DETERMINED
BY DESIGN ENGINEER*

12" MIN. (305 MM) TYP.

6" (150 MM) MIN.

18" (457 MM) 
MIN.

96"
(2438 MM) 

MAX.

DESIGN ENGINEER IS RESPONSIBLE FOR 
ENSURING SUITABILITY OF SUBGRADE SOILS*

3/4 - 2-INCH (19-50 MM) WASHED, 
CRUSHED, ANGULAR STONE

AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

ALL AROUND STONE

STORMTECH CHAMBER

STORMTECH END CAP

6" (152 MM) MIN.

PAVEMENT

GRANULAR WELL GRADED SOIL/AGGREGATE MIXTURES,
<35% FINES. COMPACT IN 6" (152 MM) LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS
IN STORMTECH'S DESIGN MANUAL, INSTALLATION MANUAL, 
OR WWW.STORMTECH.COM.

Typical Cross Section Detail (not to scale)

Product Features and Benefits
The advanced features and innovative technology of StormTech
chambers streamline installations while lowering overall installed
costs. StormTech chambers offer these unique advantages:
• Lightweight, two people can install chambers quickly and 
easily, saving time and money

• Extensive product research & development and rigorous 
testing ensure long term reliability and performance

• Versatile product design accommodates a wide range of site
constraints with cost-effective system designs

• The chamber length can be cut in 6.5" (165 mm) increments –
reducing waste and optimizing the use of available space 

• Injection molded polypropylene ensures precise control of 
wall thickness and product consistency

• Isolator Row – a patent pending technique to inexpensively
enhance total suspended solids (TSS) removal and provide
easy access for inspection and maintenance

• Corrugated Arch Design – a proven geometry for structural
integrity under H-20 live loads and deep burial loads, also 
provides high storage capacity

2 Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com



90.7" (2304 MM)

34.0" (864 MM)

6"

(152 MM)

12" (305 MM)

DIA. MAX

85.4" (2169 MM) INSTALLED

ACCEPTS 4" (101 MM)

SCH 40 PIPE FOR OPTIONAL

INSPECTION PORT

16.0"

(406 MM)

90.7" (2304 MM)

51.0" (1295 MM)

85.4" (2169 MM) INSTALLED

ACCEPTS 4" (101 MM) 

SCH 40 PIPE FOR OPTIONAL

INSPECTION PORT

30.0"

(762 MM)

8"
(203 MM)

24" (610 MM) DIA. MAX

SC-310 end cap

SC-740 end cap

The StormTech SC-740 chamber optimizes storage volumes in relatively small footprints by providing 2.2 ft3/ft2 (0.67 m3/m2) (minimum) of
storage. This can decrease excavation, backfill and  associated costs. The StormTech SC-310 chamber is ideal for systems requiring low-rise
and wide-span solutions. The chamber allows the storage of large volumes, 1.3 ft3/ft2 (0.4 m3/m2) (minimum), at minimum depths.

StormTech SC-740 Chamber 
(not to scale)
Nominal Chamber
Specifications
Size (L x W x H)
85.4" x 51.0" x 30.0" 
(2169 x 1295 x 762 mm)
Chamber Storage
45.9 ft3 (1.30 m3)
Minimum Installed Storage*
74.9 ft3 (2.12 m3)
Weight
74.0 lbs (33.6 kg)
Shipping
30 chambers/pallet
60 end caps/pallet
12 pallets/truck

StormTech SC-310 Chamber
(not to scale)
Nominal Chamber
Specifications
Size (L x W x H)
85.4" x 34.0" x 16.0"
(2169 x 864 x 406 mm)
Chamber Storage
14.7 ft3 (0.42 m3)
Minimum Installed Storage*
31.0 ft3 (0.88 m3)
Weight
37.0 lbs (16.8 kg)
Shipping
41 chambers/pallet
108 end caps/pallet
18 pallets/truck

SC-740 chamber

SC-310 chamber

Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com 3

*This assumes a minimum of 6 inches (152 mm) of stone below, above and between chamber rows.

Detention-Retention-Recharge



Printed on recycled paperPrinted in U.S.A.  © Copyright. All rights reserved. StormTech LLC, 2005      S030205-4

Technical Assistance
StormTech’s technical support staff is available to provide assistance
to engineers, contractors and developers. Please contact one of our
engineers or product managers to discuss your particular applica-
tion. A wide variety of technical support material is available in print,
electronic media or from our website at www.stormtech.com. For
any questions, please call StormTech at 888-892-2694.

Advanced
Structural
Performance
for Greater
Long-Term
Reliability
StormTech developed a
state of the art chamber
design through:
• Collaboration with world-renowned experts of buried drainage
structures to develop and evaluate the structural testing program
and product design

• Designing chambers to exceed AASHTO LRFD design speci-
fications for HS-20 live loads and deep burial earth loads

• Subjecting the chambers to rigorous full scale
testing, under severe loading conditions to
verify the AASHTO safety factors for live load
and deep burial applications

StormTech continues 
to conduct research
and consult with 
outside experts to 
meet customer needs
for alternative back-
fill materials, designs
for special loadings 
and other technical
solutions.

20 Beaver Road, Suite 104     Wethersfield     Connecticut     06109    
860.529.8188     888.892.2694     fax 866.328.8401     www.stormtech.com         

Fabricated End Caps
Contact StormTech for details.
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OPW PFRA Map.No.2019/MAP/221/A 

(Not to scale at A3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



No Fluvial Data Available For Area

No Fluvial Data Available For Area

0.5 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50.25

Kilometers

¯

© Government of Ireland

Osi permit number EN-002-1011

Important User Note:

The flood extents shown on these maps are based on broad-
scale simple analysis and may not be accurate for a specific
location. Information on the purpose, development and
limitations of these maps is available in the relevant reports

(see www.cfram.ie). Users should seek professional advice if
they intend to rely on the maps in any way.

If you believe that the maps are inaccurate in some way please
forward full details by contacting the OPW (refer to PFRA
Information leaflets or ‘Have Your Say’ on www.cfram.ie).

1:50,000

MA

Figure By : 

Checked By : 

Plot Scale :  1:1 @ A3Drawing Scale :

Figure No. :

PJW

Project :

PRELIMINARY FLOOD RISK ASSESMENT (PFRA)

Map :

PFRA Indicative extents and outcomes
- Draft for Consultation

Legend:

Location Plan :

2019 / MAP / 

Date : 

Date : July 2011

July2011

Revision

0/ A221

Flood Extents

Fluvial - Indicative 1% AEP (100-yr) Event

Fluvial - Extreme Event

Coastal - Indicative 0.5% AEP (200-yr) Event

Coastal - Extreme Event

Pluvial - Indicative 1% AEP (100-yr) Event

Pluvial - Extreme Event

Lakes / Turloughs

Groundwater Flood Extents

PFRA Outcomes

kj Probable Area for Further Assesment

kj Possible Area for Further Assesment

Office of Public Works
Jonathon Swift Street

Trim
Co Meath
Ireland

Kilternan Village 

Site Location
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UK SuDS.com Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Print 
 Close Report

Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: Roger Mullarkey

Site name: Kilternan Village

Site Details

Latitude: 53.23799° N

Greenfield runoff rates Default Edited

Q  (l/s): 96.45 44.22

1 in 1 year (l/s): 81.98 37.59

1 in 30 years (l/s): 205.43 94.19

1 in 100 year (l/s): 251.73 115.41

Site location: Kilternan
Longitude: 6.19357° W

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria

in line with Environment Agency guidance “Rainfall runoff management for developments”,

SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS

(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for

the drainage of surface water runoff from sites.

Reference: 1600766165

Date: May 16 2022 12:42

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 9.92

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 5 3

HOST class: N/A N/A

SPR/SPRHOST: 0.53 0.37

Hydrological characteristics Default Edited

SAAR (mm): 1019 1019

Hydrological region: 12 12

Growth curve factor 1 year: 0.85 0.85

Growth curve factor 30 years: 2.13 2.13

Growth curve factor 100 years: 2.61 2.61

Growth curve factor 200 years: 2.86 2.86

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates are set

at 2.0 l/s/ha.
BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is

usually set at 5.0 l/s if blockage from vegetation and other

materials is possible.
Lower consent flow rates may be set

where the blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of

soakaways to avoid discharge offsite would normally be

preferred for disposal of surface water runoff.

BAR

1 in 200 years (l/s): 275.84 126.47

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com.
The use of

this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at
www.uksuds.com/terms-

and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates.
The use of these results is the responsibility of

the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,
CEH, Hydrosolutions or any other

organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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S/W Audit Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























































































13,870sqm

2,703sqm

2,849sqm

7,800sqm

6,870sqm

17,689sqm

1,238sqm

29,700sqm

6,072sqm

2,024sqm

7,200sqm

*includes 22,900sqm to SuDS features

*238+1,000m (Native Hedge)

*30% of flower rich perennuals

*30sqm per tree

*20sqm per tree
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Geological Survey of Ireland & Teagasc Datasets 
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Ground Investigations Soakaway Reports 
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Appendix 12.9 

 

DLRCC Flood Zone Map No.9 

(Not to scale at A4) 
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DLRCC LAP Map No.PL-13-402 

(Not to scale at A4) 
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IW/DLRCC Drainage Records drawings  
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OPW Flood Hazard Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary Local Area Report

Map Scale

This Flood Report has been downloaded from the Web site www.floodmaps.ie. The users should take account of the 
restrictions and limitations relating to the content and use of this Web site that are explained in the Disclaimer box when 
entering the site. It is a condition of use of the Web site that you accept the User Declaration and the Disclaimer.

7 Results

This Flood Report summarises all flood events within 2.5 kilometres of the map centre.

Map Legend

Flood Points

Multiple / Recurring 
Flood Points

Areas Flooded

Hydrometric Stations

Rivers

Lakes

River Catchment Areas

1:10,112

Land Commission *

Drainage Districts *

Benefiting Lands *

* Important: These maps do 
not indicate flood hazard or 
flood extent. Thier purpose 
and scope is explained in the 
Glossary.

Dublin

O 206 223

The map centre is in:

County:

NGR:

1. Shanganagh Carrickmines Nov 2002 26/Nov/2002Start Date:

County: Flood Quality Code:

Additional Information: Reports (1) More Mapped Information

Dublin 3

2. Shanganagh Carrickmines Dec 1997 18/Dec/1997Start Date:

County: Flood Quality Code:

Additional Information: Reports (1) More Mapped Information

Dublin 3

3. Shanganagh Carrickmines May 1993 26/May/1993Start Date:

County: Flood Quality Code:

Additional Information: Photos (3) Reports (4) More Mapped Information

Dublin 1

4. Shanganagh Carrickmines Nov 1982 06/Nov/1982Start Date:

County: Flood Quality Code:

Additional Information: Reports (3) More Mapped Information

Dublin 3

5. Kilternan Glencullen Road Nov 1982 05/Nov/1982Start Date:

County: Flood Quality Code:Dublin 3

Report Produced: 29-May-2018 17:19



Additional Information: Reports (1) More Mapped Information

6. Glenamuck Stream Glenamuck Road Recurring Start Date:

County: Flood Quality Code:

Additional Information: Reports (2) More Mapped Information

Dublin 4

7. Enniskerry Road Recurring Start Date:

County: Flood Quality Code:

Additional Information: Reports (2) More Mapped Information

Dublin 4

Report Produced: 29-May-2018 17:19
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Green Roofs Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













2104 Kilternan Village – Drainage Infrastructure Appendix         ROGER MULLARKEY & ASSOCIATES            

 

______________________________________________________________________________

              
  
 

 

Appendix 12.14 

 

Met Eireann Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





2104 Kilternan Village – Drainage Infrastructure Appendix         ROGER MULLARKEY & ASSOCIATES            

 

______________________________________________________________________________

              
  
 

 

Appendix 12.15 

 

Land Owner Agreements 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



















2104 Kilternan Village – Drainage Infrastructure Appendix         ROGER MULLARKEY & ASSOCIATES            

 

______________________________________________________________________________

              
  
 

 

Appendix 12.16 

 

Irish Water Confirmation Of Feasibility  (CoF) Letter 

& Statement of Design Acceptance 
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Glenamuck Distributor Road Scheme (GDRS) Correspondence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





























2104 Kilternan Village – Drainage Infrastructure Appendix         ROGER MULLARKEY & ASSOCIATES            

 

______________________________________________________________________________

              
  
 

 

Appendix 12.18 

 

Water and Wastewater Calculations 
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Foul Wastewater Calculations for TOTAL SITE 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 383 Units 2.7No./Unit 1034 150 155,100 
      

Total = 155,100 l/day 

 
Flowrate per day (l/s)  1.80l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.18 

Dry Weather Flow PG + I 1.97 l/s 

Peaking Factor (PfDom) 3  
Design Foul Flow (l/s) PfDom x 

PG 
5.91 l/s 

Misconnection Allowance (SW) 1.5% 0.09l/s 
Design Flow (l/s)  6.00 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

 
 
 

New Network - COMMERCIAL Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Retail/Comm 2,975m2 1per 5m2 595 50 29,750 
Crèche 439m2 1child/8m2 + 

Staff (20%) + 
support 

accommodation 

65 50 3,250 

      
      

Total = 33,000 l/day 

 
Flowrate per 12hr day (l/s)  0.76l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.08 

Dry Weather Flow PG + 
I 

0.83 
l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom 

x PG 
5.02 
l/s 

Misconnection Allowance (SW) 1.5% 0.08l/s 
Design Flow (l/s)  5.1 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 
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Foul Wastewater Calculations for PHASE 1 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 91 Units 2.7No./Unit 246 150 36,855 
      

Total = 36,855 l/day 

 
Flowrate per day (l/s)  0.43l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.04 

Dry Weather Flow PG + I 0.47 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
2.8 l/s 

Misconnection Allowance (SW) 1.5% 0.05l/s 
Design Flow (l/s)  2.84 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

 
 
Foul Wastewater Calculations for PHASE 2 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 73 Units 2.7No./Unit 197 150 29,565 
      

Total = 29,565 l/day 
 

Flowrate per day (l/s)  0.34l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.03 

Dry Weather Flow PG + I 0.37 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
2.25 l/s 

Misconnection Allowance (SW) 1.5% 0.07l/s 
Design Flow (l/s)  2.28 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 
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Foul Wastewater Calculations for PHASE 2A 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 53 Units 2.7No./Unit 80 150 11,925 
      

Total = 11,925 l/day 

 
Flowrate per day (l/s)  0.14l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.01 

Dry Weather Flow PG + I 0.15 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
0.92 l/s 

Misconnection Allowance (SW) 1.5% 0.07l/s 
Design Flow (l/s)  0.94 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

 
 

New Network - COMMERCIAL Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Retail/Comm 2,073m2 1per 5m2 415 50 20,750 
Crèche 439m2 1child/8m2 + 

Staff (20%) + 
support 

accommodation 

65 50 3,250 

      
      

Total = 24,000 l/day 

 
Flowrate per 12hr day (l/s)  0.56l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.06 

Dry Weather Flow PG + 
I 

0.62 
l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom 

x PG 
3.70 
l/s 

Misconnection Allowance (SW) 1.5% 0.06l/s 
Design Flow (l/s)  3.8 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 
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Foul Wastewater Calculations for PHASE 3 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 59 Units 2.7No./Unit 154 150 23,028 
      

Total = 23,028 l/day 

 
Flowrate per day (l/s)  0.27l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.03 

Dry Weather Flow PG + I 0.30 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
1.8 l/s 

Misconnection Allowance (SW) 1.5% 0.04l/s 
Design Flow (l/s)  1.81 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

 
 
Foul Wastewater Calculations for PHASE 4 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 97 Units 2.7No./Unit 262 150 39,285 
      

Total = 39,285 l/day 
 

Flowrate per day (l/s)  0.46l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.05 

Dry Weather Flow PG + I 0.51 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
3.03 l/s 

Misconnection Allowance (SW) 1.5% 0.04l/s 
Design Flow (l/s)  3.08 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 
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Foul Wastewater Calculations for PHASE 5 
 

New Network - DOMESTIC Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Residential 10 Units 2.7No./Unit 27 150 4,050 
      

Total = 4,050 l/day 

 
Flowrate per day (l/s)  0.05l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.01 

Dry Weather Flow PG + I 0.05 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
0.3 l/s 

Misconnection Allowance (SW) 1.5% 0.01l/s 
Design Flow (l/s)  0.31 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 

 

New Network - COMMERCIAL Wastewater Flows 

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day) 

Loading 
(PxG)(l/day) 

Retail/Comm 902m2 1per 5m2 180 50 9,020 
      

Total = 9,020 l/day 

 
Flowrate per 12hr day (l/s)  0.21l/s 

Growth Rate 1 1 
Infiltration (I) 10% 0.02 

Dry Weather Flow PG + I 0.23 l/s 

Peaking Factor (PfDom) 6  
Design Foul Flow (l/s) PfDom x 

PG 
1.38 l/s 

Misconnection Allowance (SW) 1.5% 0.02l/s 
Design Flow (l/s)  1.4 l/s 

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020) 
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Foul Wastewater Calculations -PHASING SUMMARY 
 

Usage Resedential 
Design Flow (l/s) 

Commercial 
Design Flow (l/s) 

Phase 1 2.8  
Phase 2 2.3  
Phase 2A 0.9 3.8 
Phase 3 1.8  
Phase 4 3.1  
Phase 5 0.3 1.4 
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Water Demand Calculations for TOTAL SITE 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 383 
Units 

2.7  
No./Unit 

1034 150 
 

155,115 1.80 2.24 11.2 l/s 

Peak Hour Water Demand (Domestic)  11.2 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
 
 
 
 

New Network – COMMERCIAL Water Demand 

Usage Quantity Occupancy Population Consumption 
(l//h/day) 

Ave. Daily 
Domestic 
Demand 
(l/day) 

Ave. 
Daily(12hr) 
Domestic 
Demand 

(l/s) 

Ave. 
Day/Peak 

Week 
(l/s) 

Peak 
Hour 
Water 

Demand 
(l/s) 

Retail/
Comm 

2,975m2 1per 5m2 595 50 29,750 0.69 0.86 4.3 

Crèche 439m2 1child/8m2 
+ Staff 
(20%) + 
support 
accommoda
tion 

66 50 3,293 0.08 0.09 0.47 

Peak Hour Water Demand (Commercial)  4.8l/s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
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Water Demand Calculations for PHASE 1 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 91 
Units 

2.7  
No./Unit 

246 150 
 

36,855 0.43 0.53 2.7 l/s 

Peak Hour Water Demand (Domestic)  2.7 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 

 
 

Water Demand Calculations for PHASE 2 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 73 
Units 

2.7  
No./Unit 

197 150 
 

29,565 0.347 0.43 2.1 l/s 

Peak Hour Water Demand (Domestic)  2.1 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
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Water Demand Calculations for PHASE 2A 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 53 
Units 

2.7  
No./Unit 

143 150 
 

21,465 0.25 0.31 1.55 l/s 

Peak Hour Water Demand (Domestic)  1.6 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
 
 

New Network – COMMERCIAL Water Demand 

Usage Quantity Occupancy Population Consumption 
(l//h/day) 

Ave. Daily 
Domestic 
Demand 
(l/day) 

Ave. 
Daily(12hr) 
Domestic 
Demand 

(l/s) 

Ave. 
Day/Peak 

Week 
(l/s) 

Peak 
Hour 
Water 

Demand 
(l/s) 

Retail/
Comm 

2,073m2 1per 5m2 415 50 20,730 0.48 0.6 3.0 

Crèche 439m2 1child/8m2 
+ Staff 
(20%) + 
support 
accommoda
tion 

66 50 3,293 0.08 0.09 0.47 

Peak Hour Water Demand (Commercial)  2.4l/s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
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Water Demand Calculations for PHASE 3 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 59 Units 2.7  
No./Unit 

159 150 
 

23,895 0.27 0.35 1.73l/s 

Peak Hour Water Demand (Domestic)  1.7 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 

 
Water Demand Calculations for PHASE 4 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 97 Units 2.7  
No./Unit 

262 150 
 

39,285 0.46 0.57 2.84l/s 

Peak Hour Water Demand (Domestic)  2.8 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
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Water Demand Calculations for PHASE 5 
 

New Network – DOMESTIC Water Demand 

Usage Quantity Occupancy  Population Consumption 
(l//h/day) 

Ave. 
Daily 
Domestic 
Demand  
(l/day) 

Ave. 
Daily 
Domestic 
Demand 
(l/s) 

Ave. 
Day/Peak 
Week  
(l/s) 

Peak 
Hour 
Water 
Demand  
(l/s) 

Resi’ 10 Units 2.7  
No./Unit 

27 150 
 

4,050 0.05 0.06 0.29 l/s 

Peak Hour Water Demand (Domestic)  0.3 /s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 

 
 

New Network – COMMERCIAL Water Demand 

Usage Quantity Occupancy Population Consumption 
(l//h/day) 

Ave. Daily 
Domestic 
Demand 
(l/day) 

Ave. 
Daily(12hr) 
Domestic 
Demand 

(l/s) 

Ave. 
Day/Peak 

Week 
(l/s) 

Peak 
Hour 
Water 

Demand 
(l/s) 

Retail/
Comm 

902m2 1per 5m2 180 50 902 0.02 0.3 1.5 

Peak Hour Water Demand (Commercial)  1.5l/s 

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020) 
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Water Demand Calculations -PHASING SUMMARY 
 

Usage Resedential 
Design Flow (l/s) 

Commercial 
Design Flow (l/s) 

Phase 1 2.7  
Phase 2 2.1  
Phase 2A 1.6 2.4 
Phase 3 1.7  
Phase 4 2.8  
Phase 5 0.3 1.5 
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