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1.0  Introduction 

1.1 This document relates to the Drainage & Water Infrastructure design, 
including the Storm Water Impact Assessment, for a proposed Large 
Residential Development (LRD) located on lands at located at Glenamuck 
North, Glenamuck Road, Kilternan, Dublin 18. 

1.2 We, Roger Mullarkey & Associates, were appointed by Durkan 
Carrickmines Developments 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 development at 
the above noted address. 

1.3 The site application area is c.5.2Ha and the total drained S/W area in 
three separate catchments is c.4.44Ha. The existing lands are currently 
greenfield. A watercourse crosses the subject lands and is known as the 
Glenamuck Stream/River and is also referred to as the Carrickmines 
Stream_010 (EPA Ref.IE_EA_10C040350). In this document the 
watercourse is referred to as “The Glenamuck Stream”. 

 
1.4 The proposed development will consist of a residential development of 

219No. units and a creche (571m2). Please refer to Thornton O’Connor 
Planning Consultants for a full development description. 

 
1.5 A summary response table of the DLRCC Stage 2 opinion relating to the 

drainage elements is included in Appendix 11.19 
 

2.0  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 Drainage 
 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. 
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2.3 Roads access and traffic/transportation assessments are contained in the 
separate submission documentation by Meinhardt 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. 

3.0  Site Location & Topography 

3.1 The site is bounded to the south by the recently constructed Glenamuck 
District Distributor Road (GDDR) in Kilternan, Dublin 18. This road is part 
of the DLRCC Glenamuck District Roads Scheme (GDRS) project. This 
project will be referred to as the GDRS throughout this report. 

 

Fig. 1 – Site Location 

3.2 The existing lands are currently greenfield. The site planning application 
area is c.5.2Ha but it is noted that the surface water drained area is 
c.4.44 Ha and is used for the Qbar and drainage calculations.  

3.3 The topography generally has a west to east downwards gradient. The 
topography has a relatively consistent gradient varying between c.1/19 
to 1/37. A site survey drawing is included in the application and can be 
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viewed as background on the drawing RMA Dwg.No.2411/200 and is 
summarised in Fig 2 below. 

 

Fig.2 - Topography 

3.4 The recently constructed GDRS roads project bounds the south of the 
site. To the north of the site lies the former DLRCC landfill site of 
Jamestown and the De La Salle rugby playing fields. To the west lies a 
greenfield enclosed by the rugby grounds and the new GDRS road. To the 
east of the site lies the Bective Rangers Football Club & playing fields. 

3.5 Consultations between the applicants and their agents with the Dun 
Laoghaire Rathdown County Councils (DLRCC) GDRS project team have 
taken place over the past 18 months.  

3.6 Road access from this onto the GDRS has been discussed with the DLRCC 
Roads department and DLRCC GDRS Project Office team, and subject to 
a detailed review of this planning application, in principle they agree 
that a road junction can be provided onto the GDRS in the location as 
proposed. 

3.7 Both foul drainage and watermain spurs connecting to the public 
infrastructure to serve the subject site has been provided by the GDRS 
project. Connection with these provided spurs is dependant on a 
successful outcome to this LRD planning application.  
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3.8 This subject site planning application seeks to outfall the attenuated 
surface water flows into two outfall locations, both of which connect 
directly to the Glenamuck Stream. The sites pluvial system has been 
divided into 3No.catchments (B1/B2/B3). Catchment B1 & B2 outfall at 
the same location on the northern side of the Glenamuck Stream at the 
recently constructed GDRS culvert WX02. Catchment B3 outfalls at the 
same location but on the opposite southern side of the Glenamuck 
Stream at WX02.  

3.9 A Road & Block levels drawing has been prepared as part of this 
application and reference should be made to Dwg.No.2411/200 in this 
regard. Generally, the proposed road levels and house levels follow the 
existing contours of the site topography as closely as reasonably 
possible.  

3.10 Proposed road gradients vary between 1/150 (0.67%) 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.  

3.12 Private foul water drainage is to be in accordance with the Uisce Éireann 
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 A as per the DLRCC CDP 
2022-2028. 

3.14 There are 4No. existing borehole standpipe monitors on the site used by 
DLRCC to monitor sub-surface water and gas levels. The proposed 
development requires that these boreholes be moved to facilitate the 
development. This proposal has been discussed with DLRCC and has been 
approved in principle as part of the pre-planning process. A drawing 
showing the existing and proposed re-location of the monitoring 
standpipes has been prepared and please refer to Dwg.2411/204 for 
further information. 
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4.0  Existing & Proposed Drainage/Water Services Summary 

4.1 Reference was made to the available drainage records drawings of Uisce 
Éireann/DLRCC. There are no known S/W drainage pipes on the subject 
lands. There is an existing 375/450mm diameter foul trunk main crossing 
the site parallel to the northern side of the Glenamuck Stream but this 
sewer has now (May 2025) been diverted into the GDDR as part of the 
GDRS roads project and is no longer a live sewer. There is also an 
existing 300mm trunk watermain laid in parallel to the above noted foul 
sewer but this main has also now been diverted into the GDDR and is no 
longer a live main. 

4.2 The recently constructed GDRS project has locally diverted the route of 
the existing Glenamuck Stream via a new box culvert (WX01) passing 
beneath the distributor road and re-connecting with the existing stream 
path. Similarly, the GDRS has constructed a 2nd culvert at the 
downstream end of the subject site referred to as the Bective Rangers or 
WX02 culvert.   

4.3 Water connection to the public infrastructure will be via a new 200mm 
diameter spur from the new pipeline laid as part of the GDRS project. 
This has been approved as feasible by Uisce Éireann, refer to CoF letter 
in appendix 11.14.    

4.4 The proposed development will have 2No.surface water and 1No.foul 
water connection outfall points. 

4.5 The total drained area of the site will be 4.1Ha and the surface water 
drainage is to be divided into 3No. catchment areas as shown in Table 1 
below; 

SURFACE WATER CATCHMENT SUMMARY
Catchment No. Catchment Drained Area Outfall Location 

B1 3.51Ha Outfalls into to the Glenamuck 
Stream

B2 0.66Ha Outfalls into to the Glenamuck 
Stream

B3 0.3Ha Outfalls into to the Glenamuck 
Stream

Table 1 – S/W Catchment Summary 

4.6 It is noted that the recently constructed GDRS project adjacent to the 
site has provided the foul and water service connections as part of that 
scheme. It has been stated by DLRCC that the GDRS project will be fully 
complete in c.Q1 of 2026 and therefore, the above noted connections 
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are to be live and available by the time this development requires them, 
subject to a successful planning application.  

4.7 The proposed foul drainage system will also have 1No.outfall connection 
located in the Southeast corner of the site  

4.8 The Glenamuck Stream crosses the site through the southern part of the 
lands and a riparian corridor setback of 10m has been applied from the 
stream in accordance with the DLRCC CDP and can be identified on the 
application drawings. 

4.9 Flood risk from this stream has been assessed in detail in the separate 
Site-Specific Flood Risk Assessment (SSFRA) report accompanying this 
planning application. A hydrological model of the Glenamuck Stream was 
completed by DLRCC as part of the EIAR for the GDRS project. This 
subject sites application SSFRA concluded that there was a low risk of 
fluvial flooding associated with the steam at or adjoining this site. Refer 
to the SSFRA accompanying this planning application for more 
information. Appendix 11.11 of this report includes the GDRS EIAR 1 in 
1000 year hydrological model maps 14-1 & 14-2 indicating that there is 
no flooding of the Glenamuck Stream either at or adjacent to this site 
post construction of the GDRS. This applications SSFRA concluded that 
the site is in a Flood Zone C. 
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5.0  Key Design Reference Documents 

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 
 DLRCC Kilternan Glenamuck Local area Plan 2025  
 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 
 Discussions with DLRCC GDRS Roads Project Office 
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6.0  STORMWATER IMPACT ASSESSMENT  

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. 

6.2 The lands to the north of the Glenamuck Stream (approximately 93% of 
the site) slope in a southerly direction down towards to Stream and the 
lands to the south of the Glenamuck Stream (c.7% of the site) slope in a 
northerly direction downwards to the stream. The topography undulates 
between existing gradients of approximately 1/21 to 1/34, with some 
localised dips at 1/19. A site survey drawing is included in the 
application and can be viewed as background on the drawing RMA 
Dwg.No.2411/200 and is summarised in Fig 2 above. 

 
6.3 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 as described in 
detail in Chapter 7 of this report, summarised as follows; 

 
 Bio-Retention areas  

 Filter Drains to rear of housing 

 Swales adjacent to roads where practically feasible  

 Tree pits where practically feasible  

 Green Roofs (intensive) 

 Permeable paving to all parking spaces  

 Silt-trap/catchpit manholes  

 Hydrobrake limiting flow to the drained area Qbar greenfield rate  

 Stone lined voided arch retention storage devices  

6.4 As was noted in paragraph 4.5 above, there are 3No.S/W drainage 
catchments with 2No.outfall points. Catchment B1 (c.3.51Ha drained 
area), downstream of the full SuDS treatment train will outfall the 
attenuated flow into the Glenamuck Stream at the headwall/Culvert 
WX02 constructed by the GDRS project. Catchment B2 (c.0.66Ha drained 
area) will share the outfall location with that of catchment B1. 
Catchment B3 (c.0.3Ha drained area), will outfall on the opposite side of 
the Glenamuck Stream at WX02.   Refer to Dwg.No.2411/201 for 
detailed information of same. 
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6.5 A new road crossing over the Glenamuck Stream is proposed in this 
application connecting the creche on the southern side of the 
Glenamuck Stream with the main northern part of the site. A new 
culvert is proposed in this location replicating the same size/type as the 
recently installed WX01 & WX02 as part of the DLRCC GDRS project. 
Details of this culvert are shown on Dwg.2411/217, an extract of which 
is shown in Fig.3 below; 

 

Fig.3 – Culvert detail ex. Dwg.2411/217 

6.6 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 Stormwater Audit has 
been completed and submitted to DLRCC Drainage Department in 
accordance with the Stormwater Management Policy at the Stage 3 LRD 
application stage.  

6.7 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 and was determined to be 30.1 l/s for 
catchments B1 & B2 combined, and 2.2 l/s for catchment B3. 
Catchments B1 & B2  have the outfall rate divided as 20.1 l/s and 10 l/s 
to suit the S/W design and available attenuation space. It is relevant to 
note that S/W outfall rates for proposed development have been 
calculated using the drained site area and not the application “redline”. 

6.8 A soil Type 4 (SPR 0.47) chosen to be used in the UKSuDS Greenfield 
estimation tool and was determined using the following parameters, the 
details each of which are contained in Appendix 11.4 of this report  

 Met Eireann Rainfall Data (SAAR=994mm; M5/60=16.0mm; r= 0.276) 
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 Site investigation soakaway testing and trial pits 
 GSI/Teagasc soil website data 
 Flood Studies Report (NERC, 1975) SOIL indices  
 Winter Rainfall Acceptance Potential (WRAP) – the Wallingford 

Procedure Volume 3 Maps, 
 Flood Studies Report (FSR - NERC, 1975), 
 Transport Infrastructure Ireland (TII) – Drainage of Runoff from Natural 

Catchments 2015,  
 HR Wallingford website 
 site specific topographical survey  
 site visits by the design engineer.  

6.9 The surface water drainage infrastructure for the development will 
collect the rainfall on the site and will treat, attenuate, store and 
convey the storm water run-off via roadside swales, rear garden filter 
drains, green roofs (intensive), tree pits, bio retention areas, permeable 
paving, below ground infrastructure, silt-traps and will direct the flows 
via a void arched attenuation systems and vortex flow restricting 
devices, (Hydrobrake or similar) before outfalling to the Glenamuck 
Stream.   

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

6.11 Downstream of the SuDS elements, the retained storm water flows will 
be stored in 3No. below ground storage areas, such as the void arched 
system.  

6.12 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 11.1 of 
this report. 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 by increasing the 
calculated attenuation volume by 10%. The parameters used for the 
calculations are summarised in Table 2 below; 
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Time of entry 6min 
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 1 m/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) 

994mm (Met Eireann data)

M5-60 16.0mm
Ratio r (M5-60/M5-2Day) 0.276
SPR Value 0.47
QBar 32.3 l/s divided as B1=20.1l/s; B2=10 l/s; B3 =2.2l/s based on 

HR Wallingford greenfield runoff estimation tool
Attenuation storage Q30 – no flooding on site

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

Paved Area Runoff percentage 95% for hard surface directly to drains 

83% Intensive Green Roofs 

71% roof runoff via filter drains/permeable paving/bio-
retention areas  

70% from roads and paths drained to swales/bio-retention 

60% parking permeable paving areas and locally drained paths 

40% grassland areas drained  

Table 2 – S/W Design Parameters 

6.13 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 120-minute period. Therefore, 
the model was run with a reduction in the outfall rates from each 
Hydrobrake down to 0.1 l/s for a 120min duration in the Q100 + 20% 
event. These resulting volumes and top water level are contained 
beneath the ground level. An above ground flood path/exceedance flow 
route assessment was carried out to determine and manage the flooding 
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routes across the site and these flow routes are represented on 
dwg.No.2411/206. Dropped kerbs and profiling of the local landscape 
will be constructed to direct the overland flows to low lying landscaped 
areas.  

6.14 In accordance with best practice, the internal drainage system has been 
designed as a completely separate foul and surface water system. 

 
6.15  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. Full model simulation results for the network 
and storage units are included in Appendix 11.1 of this report but are 
summarised in Table 3 below;  

 
 

ATTENUATION STORAGE SUMMARY 
 Flow 

control 
limit (l/s) 

Volume Required (m3) Volume Provided (m3) and Top 
Water Level 

  Q30 
+20% CC 

Q100 
+20% CC 

10% 
Urban 
Creep  

TOTAL 
Volume 

Required 
(m3)

Storage 
Volume 

Provided 
(m3)

TWL

Catch
ment 
B1 

20.1 721 1000 100 1100 1111 97.73

Catch
ment 
B2 

10 114 157 16 173 176 96.62

Catch
ment 
B3 

2.2 69 93 9 102 111 96.66

TotalMax.Storage 
Required 

539m3 740m3 74m3 814m3 839m3

 The total storage provided > required 
 

Table 3 – Storage Volume Summary 

 

6.16 The freeboard between each separate storage area top water level 
(TWL) and the lowest level house floor slab draining to that storage is 
greater than the GDSDS minimum of 0.5m. A summary of the freeboards 
is given in Table 4 below; 
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FREEBOARD SUMMARY

Storage  TWL (mOD) FFL (mOD) Freeboard 
(m)

Pass/Fail

B1 97.73 101.00 3.27 PASS 
B2 96.62 98.40 1.78 PASS 
B3 96.66 99.25 2.59 PASS 

Table 4 - Freeboard Summary 

6.17 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 

6.18 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 as per the GDSDS guidelines, the 
interception is to capture the first 5mm of rainfall from 80% of Paved 
Drained Area. 

6.19   Interception will achieved be within the substrate of the green roofs 
(intensive), in the voids of the stone base of the permeable paving, in 
the voids of the stone base of the filter drains, in the stone below the 
permeable paving, in the tree pits, swales, bio-retention areas and in 
the stone base of the attenuation storage areas.  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 11.2 for 
detailed calculations. 



2411 Glenamuck North Site B LRD Stg.3 – Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES            

____________________________________________________________________

             18 
 
 

 

Table 5 – Catchment Interception Summary 

 

Table 6 – Full Catchment Summary 

6.20 It is acknowledged that it is not always feasible to limit the contributing 
areas into the interception elements but this application substantially 
achieves that goal. A sample calculation narrative is shown in Fig.4 
below and included on Dwg.2411/206. 



2411 Glenamuck North Site B LRD Stg.3 – Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES            

____________________________________________________________________

             19 
 
 

 

Fig – 4 Localised Interception 

6.21 Criterion 2 is complied with in applying the total allowable Qbar outfall 
rate of 32.3 l/s and providing more than the required volume of 
attenuation storage in the void arched systems, refer to Appendix 11.3 
more detail. 

6.22 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   
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6.23 Criterion 4 River flood protection is satisfied under sub-criterion 4.3 in 
accordance with the application of Qbar (32.3 l/s) and therefore long-
term storage is not required.  

6.24 An exceedance flow routing plan can be viewed on Dwg.No.2411/206 
included with this Stage 2 submission. 

 
6.25 It is noted that there is additional interception storage volume 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 design approach. 

 
6.26 Refer to Dwg.No.’s 2411/201 for layout of the attenuation systems. 

6.27 In accordance with the requirements of the DLRCC Stormwater 
Management Policy, a Stage 1 SuDS audit has been completed and 
submitted to DLRCC Drainage Department with the LRD Stage 3 
application.  
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7.0  Sustainable Drainage Systems ‐ SuDS 

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.5 – 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; 

 
 Bio-Retention areas  

 Filter drains to the rear of housing 

 Swales adjacent to roads where practically feasible  

 Tree pits where practically feasible  

 Intensive Green Roofs 

 Permeable paving to all parking spaces  

 Silt-trap/catchpit manholes  

 Hydrobrake limiting flow to the drained area Qbar greenfield rate  

 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. 
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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.6 below 

 

 

Fig.6 – 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 11.7) suggest that there is 
little to no scope for infiltration of surface water flows as the soakaway 
tests failed. Even if the infiltration is very limited there is still scope to 
provide some level of storage, time delay and treatment as the surface 
water flows through the stone medium of the SuDS and storage 
elements.   

7.1.3 It is proposed to use permeable paving, filter drains, swales, tree pits, 
bio-retention areas, green roofs (intensive) to collect run-off from the 
house roofs, parking areas, paths and cambered road surfaces. These 
SuDS elements each provide a degree of run-off retention as close to 
source as reasonably feasible. Surface depressions of the above noted 
features detain runoff and also allow infiltration where possible through 
the permeable medium.  

7.1.4 The use of these elements will encourage run off to infiltrate directly to 
ground where feasible and attenuate the flowrate before 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.  

7.1.5 The road cambers are to be constructed to drain flow into these tree 
pits/swales/bio retention areas to maximize the drained area into SuDS 
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treatment & interception. The road cambers are shown on Dwg.No.’s 
2411/200 and further illustrated on Dwg.No.2411/205. 

 

 
Fig.7 – Tree Pit (ex. SuDS Manual fig.19.3) 

 
 

Fig.8 Bio-Retention (ex. Dwg.2411/205) 

7.1.6 It is proposed to use permeable paving surfacing to the private 
driveways of the houses and in the car parking spaces of the duplex and 
apartment units.  The front facing house roof downpipes are also 
directed into the permeable parking areas. 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 
the bottom of the system to drain the overflow filtered/attenuated run 
off into the main drainage system. 
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Fig.9 – Permeable Paving 

 

 

Fig.10 – Permeable Paving 

 
7.1.7 In using these SuDS features a reduction in the runoff area is applied to 

the hydraulic modelling and Paved Area Factor PAF of 0.71 (71%) will 
apply to areas of roofs, 0.70 (70%) to roads/paths and 0.6 (60%) to 
permeable parking draining to these tree pits/bio-retention/filter 
drains/permeable paving/swales as was agreed in principle with the 
DLRCC Municipal Services Department. Refer Dwg.No.’s 2411/201 & 205 
for location and detail of these SuDS elements. 

7.1.8 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.  
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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. 

 
Fig.11 –Intensive Green Roof (ex. Dwg.2411/205) 

7.1.10 Requirements of the green roof policy are identified in the standards 
GR1-GR5 which are summarised below; 

 

 GR1- Make provision for green roofs if area > 300m2 

 Green Roofs (intensive) are provided to all blocks with flat roof 
areas greater than 300m2 and is also included on other flat roofs 
where the flat roof area is less than 300m2. Provision of same is 
deemed compliant with GR1  

GR2- Maximize provision to achieve a minimum 70% area of 
building footprint 
 

 Greater than the minimum percentage area of 50% intensive green 
roof has been achieved in each of the 5No.proposed blocks. PV 
panels are to be used for the apartment blocks only and the area 
of same has been subtracted from the green roof area measured 
for those blocks. As the bin store roof is less than 300m2 the CDP 
does not require minimum percentage green roof but this 
application proposes to achieve c.67% coverage anyway.  

 Refer to Table 8 below for summary of the percentages achieved 
which complies with GR2 
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 GREEN ROOF COVERAGE SUMMARY 

CELL REFERENCE Intensive Total Flat Roof 
Area (m2) 

% Coverage of 
Intensive 
Green Roof 

Min.% 
Reqd. 

Pass/Fail DLRCC Min.
% 

Apt.Blk. A 853 1181 72% 50% PASS

Apt.Blk. B 531 750 71% 50% PASS

Apt.Blk. C 526 732 72% 50% PASS

Duplex A 163 213 77% 50% PASS

Duplex B 99 127 78% 50% PASS

Duplex C 99 127 78% 50% PASS

Bin/Bike Store Apt 
Block A 

167 202 83% 50% PASS

    Table 8 – Green/Blue Roof Coverage Summary 

GR3- Hydraulic requirements & overflow 

 The proposed intensive green roofs have a minimum 200mm 
substrate depth. Interception of rainfall is achieved in the green 
roof system and therefore a runoff factor of 83% has been applied 
in the drainage design accordance with the DLRCC table on page 
260 of Appendix 7.2 of the CDP 2022-2028. 20% Climate change 
increases have been included in the stormwater hydraulic model. 
Exceedance flow from the green roofs is provided as part of the 
overall intensive green roof system proposed and is typically 
detailed in Appendix 11.17 of this report. It is proposed that 
inclusion of the above therefore complies with GR3.  

GR4- Best practice 

 The intensive green roof system proposed is in accordance with 
industry best practice details of which are shown on 
Dwg.No.2411/205 and in Appendix 11.17. Connections to the main 
drainage network are provided in overflow events and therefore 
form a robust, cautious design approach in principle. This is 
deemed to be in compliance with GR4. 

 

GR5- Provision for Maintenance 

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

building stairwells and a roof hatch over or using a cherry picker 
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where stairs access is not feasible. A roof fall arrest system is to 
be included in the project which will be specified at the detailed 
design/construction stage. Detailed cross sections of the proposed 
roof build-up are shown on Dwg.No.2411/205 included in the 
submission. A maintenance scheduling regime is to be established 
with an appropriate specialist contractor at 
construction/commissioning stage. This is deemed to be in 
compliance with GR5. 

7.1.11 The use of rainwater butts is another source control method in the SuDS 
treatment train process. It is proposed to provide 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 12 – Rainwater Butt 
 

7.1.12 It is proposed to use filter drains in the rear gardens of the houses 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 
system. The surface water runoff rate is also attenuated using these 
filter drains. A PAF of 0.71 (71%) 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.2411/205 for further 
detail. 
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Fig.13 – Filter Drain 

 
7.1.13 Regular maintenance of all SuDS features by the development 

management team is required to protect runoff and prevention of 
blockages until such a stage that the Local Authority take in charge the 
project. The following inexhaustive monitoring measures are to be 
implemented; 

 
 Checking for any blockages in roof drainage inlets 
 Maintaining grass levels and removing debris from the tree-pit areas 
 Maintaining grass levels and removing any debris from the filter 

swales 
 Cleaning of the joints of the permeable paving to prevent moss/silt 

build-up   
 Clearing road gullies if required 
 Checking of silt traps on the filter drains if required  
 Checking and clearing the silt trap upstream of the attenuation 

storage 
 Checking of the flow control device to ensure blockages do not occur 
 Periodic inspection of the storage chambers and de-silting if required 
 

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. 
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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.14 below 
from the CIRIA SuDS Manual illustrates the principle. 

 

 

Fig.14 – Filter Swale 

7.2.3 As part of the site control it is proposed to construct 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 2411/201 & 205 for proposed locations and detail of the filter 
swales. 

 

7.2.4 The road cambers 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. 
2411/200. 

7.2.5 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 bio-retention area and swale. Refer to 
Dwg.2411/205 for further detail. 
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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 
3No.void arched attenuation systems such as illustrated in Fig.15 below.  

 

Fig.15 –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.  

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 in the surface depressions associated with the SuDS 
features, within the substrate of the intensive green roofs, within the 
stone base of the permeable paving and filter drains, the stone below 
the perforated pipework below the swales/bio-retention areas 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 Table 6 above and detailed in Appendix 11.2. 

7.3.5 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 manholes 
on the application lands.  
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7.4 SuDS Summary   

7.4.1 Interception will be achieved within the voids of the stone base of the 
permeable paving and filter drains, in the tree pits, green roof 
(intensive) substrate, swales, bio-retentions and in the stone base of the 
attenuation storage systems. As per the parameters laid out in the 
GDSDS the interception volume was calculated and is summarised in 
paragraphs 6.19-6.20 above. 

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

7.4.3 The overall site surface water runoff rate has been restricted to the 
greenfield runoff rate, Qbar (32.3 l/s) and the DLRCC recommended HR 
Wallingford UK SuDS calculations for same can be viewed in Appendix 
11.5 of this report.  

7.4.4 Refer to Dwg. No’s 2411/201 & 205 for the drainage layout and SuDS 
features details. 

7.4.5 In providing the above noted features it is proposed that the SuDS 
treatment of the runoff has been adequately addressed.  

 

7.4.6 In advance of the LRD Stage 3 submission 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 for the proposed development and submitted to DLRCC 
Drainage Department before the Stage 3 submission. 

 

 

 

 

 

 

 

 



2411 Glenamuck North Site B LRD Stg.3 – Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES            

____________________________________________________________________

             32 
 
 

8.0  S/W Design Conclusion 
 

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

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

8.3 A thorough examination of the site characteristics were undertaken in 
determination of the soil type and greenfield run off rate. 

8.4 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 11.1 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. 

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

8.6 Pre-Planning and ongoing consultations were held with the DLRCC 
Roads Project Office regarding interface of services between the GDRS 
and the subject site. 

8.7 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 and submitted to the 
Drainage Department of DLRCC. 
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9.0    Wastewater Infrastructure 

9.1 Foul drainage records drawings were obtained from Uisce Éireann/DLRCC 
in preparation for this planning application and are included in Appendix 
11.12 of this document.  

9.2 A Pre-Connection Enquiry Form application (PCEA) was submitted to 
Uisce Éireann (UÉ) and a Confirmation of Feasibility (CoF) was received 
from UÉ (ref.CDS24006782) noting that a foul connection is  “feasible 
without infrastructure upgrade”. A copy of the Confirmation of 
Feasibility can be viewed in Appendix 11.14 of this report.  

9.3 The minimum public sewer diameter is to be 225mm and the foul 
drains/sewer are to be in accordance with the Uisce Éireann 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 9 – Foul Sewer Design Criteria 

9.4 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.  

9.5 There is an existing 225mm diameter foul sewer spur provided by the 
GDRS project located in the southeast corner of the site and it is 
proposed to outfall the foul drainage at that point. 

9.6 There is also an existing 375/450mm diameter public trunk foul sewer 
falling from west to east, located within the site boundary area on the 
north side of the Glenamuck Stream. This existing foul sewer has already 
been intercepted and diverted into the new GDRS boundary as part of 
DLRCC roads project and is no longer a working sewer. 
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9.7 It is noted that the GDRS project will be completed in c.Q1 of 2026. 
Therefore, the above noted foul trunk diversion and spur connection are 
to be live and available, by the time this development requires them, 
subject to a successful planning application. 

9.8 The proposed foul sewer crosses beneath the Glenamuck Stream falling 
by gravity from north to south. Greater than the minimum depth of 
cover has been achieved and details of this crossing are shown on 
Dwg.2411/217, an extract of which is shown in Fig.16 below; 

 

Fig 16 – Stream Crossing 

 
9.8 Refer to Dwg.No.2411/202 for the alignment and levels of the proposed 

foul drainage network. 
 
9.9 Design estimates for the foul water loading for the entire site are 

summarised as per Tables 10 & 11 below and refer to Appendix 11.15 for 
sub-catchment calculations. 

 
Foul Wastewater Calculations  
New Network - DOMESTIC Wastewater Flows –

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day)

Loading 
(PxG)(l/day) 

Residential 219 Units 2.7No./Unit 591 150 88,695
  

Total = 88,695 l/day

Flowrate per day (l/s) 1.0l/s
Growth Rate 1 1 

Infiltration (I) 10% 0.01 
Dry Weather Flow PG + I 1.01 l/s

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

x PG 
6.06 l/s

Misconnection Allowance (SW) 1.5% 0.01l/s
Design Flow (l/s) 6.07 l/s

Based on Irish Water Code of Practice Wastewater Infrastructure  
 
Table 10 – 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) 

Creche 571m2 1child/5m2 + 
Staff (20%) + 

support 
accommodation

135 50 6,750

  
Total = 6,750 l/day

Flowrate per day (l/s)  0.16l/s
Growth Rate 1 1 

Infiltration (I) 10% 0.02 
Dry Weather Flow PG + I 0.18 l/s

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

x PG 
1.08 l/s

Misconnection Allowance (SW) 1.5% 0.01l/s
Design Flow (l/s)  1.09 l/s

Based on Irish Water Code of Practice Wastewater Infrastructure  
 
Table 11 –Commercial Wastewater Calculations  
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10.0    Drinking Water 

10.1 Water infrastructure records drawings were obtained from Uisce 
Éireann/DLRCC in preparation for this planning application and are 
included in Appendix 11.11 of this document.  

10.2 A Pre-Connection Enquiry Form application (PCEA) was submitted to 
Uisce Éireann and a confirmation of available service was received from 
UÉ (ref. CDS24006782) noting that the water connection is  “feasible 
without infrastructure upgrade”. A copy of the Confirmation of 
Feasibility can be viewed in Appendix 11.14 of this report. 

 
10.3 There is an existing 300mm diameter public trunk watermain located 

within the site boundary along the northern side of the Glenamuck 
Stream. This watermain has already been intercepted and diverted into 
the new GDRS boundary as part of DLRCC roads project. The GDRS 
project works have provided a 200mm spur connection from the newly 
diverted watermain back into the subject site. As part of the pre-
planning process, discussions have taken place with the DLRCC Roads 
Project Office and the spur connection and position have been agreed. 
Subject to a successful planning outcome to this LRD application and 
completion of a connection agreement with Uisce Éireann, this 200mm 
watermain spur will be used to serve the subject site. UÉ have provided 
a CoF in agreement with this principle, refer to Appendix 11.14. 

 
10.4 Refer to Dwg.No.2411/203 for the watermain layout. 
 
10.5 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 Uisce 
Éireann in advance of construction commencing at the site.  

10.6 Each dwelling will be fitted with a cold-water storage tank to provide 24 
hours of supply. 

10.7 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. 

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

10.9 Estimates of the water demand for the entire site were carried out using 
the guidelines in accordance with the UÉ COP for Water Infrastructure 
2020 publication and are shown in Table 12 & 13 below; 
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Water Demand Calculations  
 

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’ 219 
Units 

2.7  
No./Unit 

591 150 88,695 1.0 1.25 6.25 l/s

Peak Hour Water Demand (Domestic)  6.3 /s
Based on Irish Water Code of Practice for Water Infrastructure  
 
Table 12– Residential Water Demand Calculations  
 

New Network – COMMERCIAL 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)

Creche 571m2 1child/5m2 
+ Staff 
(20%) + 
support 
accommod
ation 

135 50
 

6,750 0.16 0.2 1.0 l/s

Peak Hour Water Demand (Domestic)  1.0 /s
Based on Irish Water Code of Practice for Water Infrastructure  
 
 
Table 13– Commercial Water Demand Calculations  
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment B1

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Catchment B1

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.546 4-8 1.519 8-12 0.078

Total Area Contributing (ha) = 2.144

Total Pipe Volume (m³) = 75.263

Network Design Table for Catchment B1

« - 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

S200.000 22.674 0.613 37.0 0.048 6.00 0.0 0.600 o 225 Pipe/Conduit
S200.001 25.037 0.715 35.0 0.015 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.002 14.039 0.540 26.0 0.028 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.003 30.896 1.144 27.0 0.046 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.004 30.957 0.967 32.0 0.077 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.005 19.571 0.631 31.0 0.017 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.006 43.403 1.808 24.0 0.072 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.007 36.887 1.537 24.0 0.068 0.00 0.0 0.600 o 300 Pipe/Conduit
S200.008 10.955 0.274 40.0 0.017 0.00 0.0 0.600 o 300 Pipe/Conduit
S200.009 35.429 0.354 100.0 0.014 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)

S200.000 50.00 6.18 106.810 0.048 0.0 0.0 0.0 2.16 85.8 8.7
S200.001 50.00 6.36 106.200 0.064 0.0 0.0 0.0 2.22 88.2 11.5
S200.002 50.00 6.45 105.480 0.091 0.0 0.0 0.0 2.58 102.4 16.5
S200.003 50.00 6.66 104.940 0.137 0.0 0.0 0.0 2.53 100.5 24.7
S200.004 50.00 6.88 103.790 0.214 0.0 0.0 0.0 2.32 92.3 38.7
S200.005 50.00 7.02 102.820 0.231 0.0 0.0 0.0 2.36 93.8 41.7
S200.006 50.00 7.29 102.190 0.303 0.0 0.0 0.0 2.68 106.6 54.8
S200.007 50.00 7.48 100.300 0.371 0.0 0.0 0.0 3.22 227.8 67.0
S200.008 50.00 7.55 98.760 0.388 0.0 0.0 0.0 2.49 176.2 70.1
S200.009 50.00 7.93 98.380 0.402 0.0 0.0 0.0 1.57 111.1 72.6
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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

S200.010 10.339 0.517 20.0 0.212 0.00 0.0 0.600 o 300 Pipe/Conduit
S200.011 30.201 0.067 450.8 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

S201.000 24.642 0.308 80.0 0.092 6.00 0.0 0.600 o 225 Pipe/Conduit
S201.001 11.248 0.341 33.0 0.050 0.00 0.0 0.600 o 225 Pipe/Conduit
S201.002 49.679 2.258 22.0 0.135 0.00 0.0 0.600 o 225 Pipe/Conduit
S201.003 29.740 1.352 22.0 0.099 0.00 0.0 0.600 o 300 Pipe/Conduit

S200.012 31.263 0.062 504.2 0.016 0.00 0.0 0.600 o 600 Pipe/Conduit

S202.000 22.455 0.281 79.9 0.042 6.00 0.0 0.600 o 225 Pipe/Conduit
S202.001 11.052 0.138 80.0 0.028 0.00 0.0 0.600 o 225 Pipe/Conduit
S202.002 40.320 1.090 37.0 0.107 0.00 0.0 0.600 o 225 Pipe/Conduit

S203.000 9.301 0.135 68.9 0.038 6.00 0.0 0.600 o 225 Pipe/Conduit
S203.001 22.564 0.332 68.0 0.045 0.00 0.0 0.600 o 225 Pipe/Conduit
S203.002 33.274 0.333 99.9 0.133 0.00 0.0 0.600 o 300 Pipe/Conduit

S202.003 21.024 0.263 80.0 0.033 0.00 0.0 0.600 o 375 Pipe/Conduit
S202.004 47.642 1.361 35.0 0.189 0.00 0.0 0.600 o 375 Pipe/Conduit
S202.005 11.282 0.451 25.0 0.066 0.00 0.0 0.600 o 375 Pipe/Conduit
S202.006 34.249 1.427 24.0 0.122 0.00 0.0 0.600 o 375 Pipe/Conduit
S202.007 34.193 1.554 22.0 0.146 0.00 0.0 0.600 o 375 Pipe/Conduit
S202.008 9.318 0.274 34.0 0.017 0.00 0.0 0.600 o 450 Pipe/Conduit

S204.000 19.586 0.245 80.0 0.045 6.00 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)

S200.010 50.00 7.98 98.020 0.614 0.0 0.0 0.0 3.53 249.6 110.8
S200.011 50.00 8.42 97.203 0.614 0.0 0.0 0.0 1.14 322.4 110.8

S201.000 50.00 6.28 102.730 0.092 0.0 0.0 0.0 1.46 58.2 16.5
S201.001 50.00 6.36 102.430 0.141 0.0 0.0 0.0 2.29 90.9 25.5
S201.002 50.00 6.66 102.100 0.277 0.0 0.0 0.0 2.80 111.4 49.9
S201.003 50.00 6.81 99.840 0.376 0.0 0.0 0.0 3.37 238.0 67.8

S200.012 50.00 8.90 97.130 1.005 0.0 0.0 0.0 1.08 304.7 181.5

S202.000 50.00 6.26 106.560 0.042 0.0 0.0 0.0 1.46 58.2 7.7
S202.001 50.00 6.38 106.280 0.071 0.0 0.0 0.0 1.46 58.2 12.7
S202.002 50.00 6.69 106.150 0.178 0.0 0.0 0.0 2.16 85.8 32.1

S203.000 50.00 6.10 105.200 0.038 0.0 0.0 0.0 1.58 62.7 6.8
S203.001 50.00 6.33 105.060 0.082 0.0 0.0 0.0 1.59 63.2 14.9
S203.002 50.00 6.69 104.650 0.215 0.0 0.0 0.0 1.57 111.2 38.9

S202.003 50.00 6.87 104.250 0.426 0.0 0.0 0.0 2.03 223.9 76.9
S202.004 50.00 7.12 104.000 0.615 0.0 0.0 0.0 3.07 339.2 111.1
S202.005 50.00 7.18 102.650 0.681 0.0 0.0 0.0 3.64 401.5 123.0
S202.006 50.00 7.33 102.190 0.803 0.0 0.0 0.0 3.71 410.0 145.0
S202.007 50.00 7.48 100.480 0.949 0.0 0.0 0.0 3.88 428.2 171.4
S202.008 50.00 7.52 98.800 0.967 0.0 0.0 0.0 3.50 556.0 174.5

S204.000 50.00 6.22 98.810 0.045 0.0 0.0 0.0 1.46 58.2 8.1
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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

S204.001 8.884 0.111 80.0 0.012 0.00 0.0 0.600 o 225 Pipe/Conduit

S202.009 16.742 0.419 40.0 0.028 0.00 0.0 0.600 o 450 Pipe/Conduit

S200.013 13.983 0.028 500.0 0.075 0.00 0.0 0.600 o 600 Pipe/Conduit
S200.014 6.043 0.040 151.1 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit
S200.015 22.870 0.152 150.0 0.008 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.016 36.752 0.343 107.3 0.004 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.017 34.211 0.228 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S200.018 18.396 0.123 150.0 0.000 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)

S204.001 50.00 6.32 98.570 0.057 0.0 0.0 0.0 1.46 58.2 10.3

S202.009 50.00 7.61 98.180 1.052 0.0 0.0 0.0 3.22 512.5 189.9

S200.013 50.00 9.12 97.000 2.132 0.0 0.0 0.0 1.08 306.0« 385.0
S200.014 50.00 9.17 96.950 2.132 0.0 0.0 0.0 1.98 559.5 385.0
S200.015 50.00 9.53 96.650 2.140 0.0 0.0 0.0 1.07 42.4« 386.4
S200.016 50.00 10.01 96.520 2.144 0.0 0.0 0.0 1.26 50.2« 387.1
S200.017 50.00 10.55 96.180 2.144 0.0 0.0 0.0 1.07 42.4« 387.1
S200.018 50.00 10.83 95.760 2.144 0.0 0.0 0.0 1.07 42.4« 387.1
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

200.000 User  - 60 0.014 0.008 0.008
User  - 71 0.029 0.021 0.029
User  - 70 0.016 0.011 0.040
User  - 70 0.003 0.002 0.042
User  - 40 0.015 0.006 0.048

200.001 User  - 40 0.009 0.004 0.004
User  - 40 0.002 0.001 0.004
User  - 40 0.001 0.000 0.005
User  - 70 0.015 0.011 0.015

200.002 User  - 40 0.004 0.001 0.001
User  - 40 0.003 0.001 0.003
User  - 70 0.035 0.025 0.027
User  - 70 0.001 0.000 0.028

200.003 User  - 60 0.007 0.004 0.004
User  - 60 0.011 0.007 0.011
User  - 71 0.017 0.012 0.023
User  - 71 0.027 0.019 0.042
User  - 40 0.002 0.001 0.043
User  - 70 0.004 0.002 0.046

200.004 User  - 60 0.008 0.005 0.005
User  - 71 0.021 0.015 0.020
User  - 40 0.009 0.003 0.023
User  - 40 0.002 0.001 0.024
User  - 70 0.004 0.003 0.026
User  - 95 0.035 0.034 0.060
User  - 40 0.043 0.017 0.077

200.005 User  - 95 0.010 0.010 0.010
User  - 95 0.004 0.004 0.013
User  - 40 0.005 0.002 0.015
User  - 40 0.005 0.002 0.017

200.006 User  - 60 0.012 0.007 0.007
User  - 71 0.033 0.023 0.031
User  - 40 0.003 0.001 0.032
User  - 40 0.002 0.001 0.033
User  - 70 0.048 0.033 0.066
User  - 40 0.010 0.004 0.070
User  - 40 0.005 0.002 0.072

200.007 User  - 60 0.017 0.010 0.010
User  - 71 0.040 0.028 0.038
User  - 40 0.002 0.001 0.039
User  - 40 0.006 0.002 0.042
User  - 40 0.030 0.012 0.053
User  - 40 0.035 0.014 0.068

200.008 User  - 40 0.004 0.002 0.002
User  - 70 0.022 0.015 0.017

200.009 User  - 70 0.016 0.011 0.011
User  - 70 0.004 0.003 0.014

200.010 User  - 70 0.014 0.010 0.010
User  - 70 0.016 0.011 0.021
User  - 71 0.010 0.007 0.028
User  - 40 0.185 0.074 0.102
User  - 70 0.003 0.002 0.104
User  - 40 0.014 0.006 0.110
User  - 60 0.032 0.019 0.129
User  - 70 0.043 0.030 0.160
User  - 71 0.074 0.052 0.212

200.011  -  - 100 0.000 0.000 0.000
201.000 User  - 60 0.007 0.004 0.004

User  - 60 0.011 0.007 0.011
User  - 60 0.015 0.009 0.020
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User  - 71 0.020 0.014 0.035
User  - 71 0.030 0.021 0.056
User  - 40 0.002 0.001 0.057
User  - 40 0.005 0.002 0.059
User  - 70 0.024 0.017 0.076
User  - 40 0.013 0.005 0.081
User  - 70 0.015 0.011 0.092

201.001 User  - 60 0.007 0.004 0.004
User  - 71 0.025 0.018 0.022
User  - 40 0.002 0.001 0.023
User  - 40 0.002 0.001 0.024
User  - 40 0.024 0.009 0.033
User  - 95 0.006 0.005 0.038
User  - 40 0.028 0.011 0.050

201.002 User  - 60 0.014 0.009 0.009
User  - 60 0.013 0.008 0.017
User  - 60 0.014 0.008 0.025
User  - 71 0.033 0.023 0.048
User  - 71 0.032 0.023 0.071
User  - 40 0.002 0.001 0.072
User  - 40 0.002 0.001 0.072
User  - 70 0.001 0.001 0.073
User  - 40 0.007 0.003 0.076
User  - 95 0.037 0.035 0.111
User  - 40 0.001 0.000 0.112
User  - 40 0.020 0.008 0.119
User  - 40 0.040 0.016 0.135

201.003 User  - 40 0.008 0.003 0.003
User  - 70 0.043 0.030 0.033
User  - 83 0.042 0.035 0.068
User  - 40 0.011 0.004 0.072
User  - 95 0.002 0.002 0.074
User  - 95 0.025 0.023 0.098
User  - 95 0.002 0.002 0.099

200.012 User  - 70 0.014 0.010 0.010
User  - 60 0.008 0.005 0.015
User  - 40 0.002 0.001 0.016

202.000 User  - 40 0.006 0.002 0.002
User  - 40 0.001 0.000 0.003
User  - 70 0.028 0.020 0.023
User  - 40 0.026 0.010 0.033
User  - 40 0.017 0.007 0.040
User  - 71 0.004 0.003 0.042

202.001 User  - 60 0.008 0.005 0.005
User  - 71 0.021 0.015 0.020
User  - 40 0.020 0.008 0.028

202.002 User  - 60 0.021 0.013 0.013
User  - 70 0.007 0.005 0.018
User  - 60 0.015 0.009 0.027
User  - 95 0.023 0.022 0.049
User  - 71 0.003 0.002 0.051
User  - 71 0.048 0.034 0.085
User  - 40 0.021 0.008 0.093
User  - 83 0.006 0.005 0.099
User  - 40 0.022 0.009 0.107

203.000 User  - 60 0.009 0.005 0.005
User  - 71 0.014 0.010 0.015
User  - 40 0.005 0.002 0.017
User  - 40 0.004 0.002 0.019
User  - 40 0.004 0.001 0.020

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)
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User  - 70 0.025 0.017 0.038
203.001 User  - 60 0.014 0.009 0.009

User  - 60 0.013 0.008 0.017
User  - 71 0.031 0.022 0.038
User  - 40 0.015 0.006 0.045

203.002 User  - 60 0.017 0.010 0.010
User  - 71 0.013 0.010 0.020
User  - 71 0.032 0.023 0.042
User  - 71 0.037 0.026 0.069
User  - 95 0.045 0.043 0.111
User  - 40 0.026 0.011 0.122
User  - 40 0.028 0.011 0.133

202.003 User  - 71 0.010 0.007 0.007
User  - 40 0.002 0.001 0.008
User  - 60 0.012 0.007 0.015
User  - 70 0.018 0.013 0.028
User  - 95 0.005 0.004 0.032
User  - 40 0.002 0.001 0.033

202.004 User  - 60 0.025 0.015 0.015
User  - 60 0.019 0.012 0.027
User  - 40 0.001 0.000 0.027
User  - 40 0.001 0.000 0.027
User  - 40 0.005 0.002 0.029
User  - 40 0.002 0.001 0.030
User  - 40 0.024 0.009 0.039
User  - 70 0.030 0.021 0.060
User  - 70 0.020 0.014 0.074
User  - 95 0.025 0.023 0.098
User  - 95 0.028 0.026 0.124
User  - 95 0.008 0.007 0.132
User  - 40 0.002 0.001 0.132
User  - 40 0.007 0.003 0.135
User  - 40 0.006 0.003 0.138
User  - 40 0.004 0.002 0.139
User  - 40 0.001 0.000 0.140
User  - 40 0.012 0.005 0.145
User  - 40 0.007 0.003 0.147
User  - 71 0.029 0.021 0.168
User  - 70 0.006 0.004 0.173
User  - 40 0.001 0.000 0.173
User  - 70 0.001 0.001 0.174
User  - 83 0.010 0.008 0.181
User  - 83 0.010 0.008 0.189

202.005 User  - 71 0.039 0.028 0.028
User  - 40 0.023 0.009 0.037
User  - 95 0.017 0.017 0.054
User  - 95 0.009 0.008 0.062
User  - 40 0.001 0.001 0.062
User  - 40 0.002 0.001 0.063
User  - 40 0.007 0.003 0.066

202.006 User  - 60 0.014 0.008 0.008
User  - 60 0.022 0.013 0.022
User  - 70 0.041 0.029 0.050
User  - 70 0.018 0.013 0.063
User  - 71 0.019 0.013 0.077
User  - 40 0.048 0.019 0.096
User  - 83 0.016 0.013 0.109
User  - 70 0.001 0.001 0.110
User  - 40 0.002 0.001 0.111
User  - 40 0.003 0.001 0.112

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)



Roger Mullarkey & Associates Page 7
Duncreevan Glenamuck North - Site B
Kilcock Stage 3 - Catchment B1
Co. Kildare,  Ireland
Date 21/01/2026 11:43 Designed by Roger
File Glenamuck Nth SITE B LRD
Stage...

Checked by
Innovyze Network 2020.1.3

Area Summary for Catchment B1

©1982-2020 Innovyze

User  - 40 0.006 0.002 0.114
User  - 40 0.003 0.001 0.115
User  - 70 0.009 0.006 0.122
User  - 70 0.000 0.000 0.122

202.007 User  - 60 0.013 0.008 0.008
User  - 70 0.038 0.027 0.034
User  - 95 0.038 0.036 0.071
User  - 83 0.010 0.008 0.079
User  - 83 0.043 0.035 0.114
User  - 40 0.020 0.008 0.122
User  - 40 0.015 0.006 0.128
User  - 70 0.002 0.001 0.129
User  - 70 0.010 0.007 0.136
User  - 95 0.009 0.008 0.144
User  - 95 0.002 0.002 0.146

202.008 User  - 40 0.004 0.001 0.001
User  - 40 0.029 0.012 0.013
User  - 40 0.011 0.004 0.017

204.000 User  - 60 0.012 0.007 0.007
User  - 60 0.012 0.007 0.014
User  - 60 0.008 0.005 0.019
User  - 95 0.002 0.002 0.021
User  - 95 0.019 0.018 0.039
User  - 40 0.001 0.000 0.039
User  - 40 0.014 0.006 0.045

204.001 User  - 60 0.004 0.003 0.003
User  - 70 0.004 0.003 0.005
User  - 95 0.007 0.007 0.012

202.009 User  - 40 0.011 0.005 0.005
User  - 40 0.009 0.004 0.008
User  - 70 0.029 0.020 0.028

200.013 User  - 70 0.009 0.006 0.006
User  - 70 0.009 0.007 0.013
User  - 70 0.021 0.014 0.027
User  - 40 0.054 0.022 0.049
User  - 40 0.036 0.014 0.064
User  - 40 0.029 0.012 0.075

200.014  -  - 100 0.000 0.000 0.000
200.015 User  - 40 0.019 0.008 0.008
200.016 User  - 95 0.004 0.004 0.004
200.017  -  - 100 0.000 0.000 0.000
200.018  -  - 100 0.000 0.000 0.000

Total Total Total
3.466 2.144 2.144

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

Free Flowing Outfall Details for Catchment B1

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S200.018 S 96.500 95.637 95.640 225 0
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Simulation Criteria for Catchment B1

©1982-2020 Innovyze

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

Synthetic Rainfall Details

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

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Online Controls for Catchment B1

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: S235, DS/PN: S200.015, Volume (m³): 5.9

Unit Reference MD-SHE-0199-2010-1000-2010
Design Head (m) 1.000

Design Flow (l/s) 20.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 199

Invert Level (m) 96.650
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 1.000 20.1 Kick-Flo® 0.721 17.2
Flush-Flo™ 0.341 20.1 Mean Flow over Head Range - 16.9

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 6.9 0.800 18.1 2.000 28.0 4.000 39.1 7.000 51.2
0.200 18.8 1.000 20.1 2.200 29.3 4.500 41.4 7.500 53.0
0.300 20.0 1.200 21.9 2.400 30.5 5.000 43.5 8.000 54.7
0.400 20.0 1.400 23.6 2.600 31.7 5.500 45.6 8.500 56.3
0.500 19.6 1.600 25.1 3.000 34.0 6.000 47.5 9.000 57.9
0.600 19.0 1.800 26.6 3.500 36.6 6.500 49.4 9.500 59.4
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Storage Structures for Catchment B1

©1982-2020 Innovyze

Tank or Pond Manhole: S235, DS/PN: S200.015

Invert Level (m) 97.000

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

0.000 1375.0 1.000 1375.0 1.001 0.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S200.000 S201 15 minute 2 year Summer I+20% 108.310 106.860 -0.175 0.000 0.11 0.051
S200.001 S202 15 minute 2 year Summer I+20% 107.700 106.256 -0.169 0.000 0.14 0.074
S200.002 S203 15 minute 2 year Summer I+20% 106.970 105.544 -0.161 0.000 0.18 0.080
S200.003 S204 15 minute 2 year Summer I+20% 106.480 105.017 -0.148 0.000 0.25 0.094
S200.004 S205 15 minute 2 year Summer I+20% 105.290 103.893 -0.122 0.000 0.42 0.126
S200.005 S206 15 minute 2 year Summer I+20% 104.370 102.928 -0.117 0.000 0.46 0.141
S200.006 S207 15 minute 2 year Summer I+20% 103.920 102.304 -0.111 0.000 0.50 0.155
S200.007 S208 15 minute 2 year Summer I+20% 102.120 100.413 -0.187 0.000 0.30 0.124
S200.008 S209 15 minute 2 year Summer I+20% 100.730 98.911 -0.149 0.000 0.50 0.220
S200.009 S217 15 minute 2 year Summer I+20% 100.250 98.558 -0.122 0.000 0.66 0.215
S200.010 S218 15 minute 2 year Summer I+20% 100.870 98.182 -0.138 0.000 0.56 0.434
S200.011 S17 30 minute 2 year Summer I+20% 99.750 97.698 -0.105 0.000 0.37 0.937
S201.000 S210 15 minute 2 year Summer I+20% 104.240 102.815 -0.140 0.000 0.31 0.091
S201.001 S211 15 minute 2 year Summer I+20% 104.040 102.518 -0.137 0.000 0.32 0.153
S201.002 S212 15 minute 2 year Summer I+20% 103.600 102.206 -0.119 0.000 0.44 0.157
S201.003 S213 15 minute 2 year Summer I+20% 101.270 99.952 -0.188 0.000 0.29 0.140
S200.012 S13 30 minute 2 year Summer I+20% 100.100 97.676 -0.054 0.000 0.63 7.771
S202.000 S219 15 minute 2 year Summer I+20% 108.360 106.616 -0.169 0.000 0.14 0.058
S202.001 S220 15 minute 2 year Summer I+20% 108.050 106.357 -0.148 0.000 0.25 0.122
S202.002 S221 15 minute 2 year Summer I+20% 107.970 106.246 -0.129 0.000 0.37 0.163
S203.000 S222 15 minute 2 year Summer I+20% 106.680 105.254 -0.171 0.000 0.13 0.056
S203.001 S223 15 minute 2 year Summer I+20% 106.560 105.136 -0.149 0.000 0.25 0.108
S203.002 S224 15 minute 2 year Summer I+20% 106.230 104.775 -0.175 0.000 0.36 0.152
S202.003 S225 15 minute 2 year Summer I+20% 106.560 104.412 -0.213 0.000 0.38 0.319
S202.004 S226 15 minute 2 year Summer I+20% 105.940 104.150 -0.225 0.000 0.33 0.478
S202.005 S227 15 minute 2 year Summer I+20% 104.200 102.824 -0.201 0.000 0.44 0.405
S202.006 S228 15 minute 2 year Summer I+20% 103.920 102.348 -0.217 0.000 0.37 0.281
S202.007 S229 15 minute 2 year Summer I+20% 102.050 100.649 -0.206 0.000 0.41 0.235
S202.008 S230 15 minute 2 year Summer I+20% 100.300 99.039 -0.211 0.000 0.55 0.367
S204.000 S231 15 minute 2 year Summer I+20% 100.320 98.869 -0.166 0.000 0.15 0.061
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S200.000 S201 1.3 8.7 OK
S200.001 S202 1.5 11.2 OK
S200.002 S203 1.7 15.8 OK
S200.003 S204 2.0 23.4 OK
S200.004 S205 2.1 36.2 OK
S200.005 S206 2.1 39.2 OK
S200.006 S207 2.6 51.3 OK
S200.007 S208 2.6 62.5 OK
S200.008 S209 1.9 65.5 OK
S200.009 S217 1.5 67.2 OK
S200.010 S218 2.6 101.3 OK
S200.011 S17 0.5 98.0 OK
S201.000 S210 1.2 16.5 OK
S201.001 S211 1.7 24.6 OK
S201.002 S212 2.6 47.1 OK
S201.003 S213 2.7 63.6 OK
S200.012 S13 0.6 158.6 OK
S202.000 S219 1.0 7.7 OK
S202.001 S220 1.0 12.3 OK
S202.002 S221 1.9 30.1 OK
S203.000 S222 0.9 6.8 OK
S203.001 S223 1.2 14.2 OK
S203.002 S224 1.3 36.4 OK
S202.003 S225 1.6 72.3 OK
S202.004 S226 2.6 103.8 OK
S202.005 S227 2.3 115.0 OK
S202.006 S228 3.1 135.1 OK
S202.007 S229 3.3 159.0 OK
S202.008 S230 1.9 161.8 OK
S204.000 S231 1.0 8.1 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S204.001 S232 15 minute 2 year Summer I+20% 100.160 98.641 -0.154 0.000 0.21 0.118
S202.009 S233 15 minute 2 year Summer I+20% 100.070 98.400 -0.230 0.000 0.48 0.308
S200.013 S234 30 minute 2 year Summer I+20% 99.550 97.633 0.033 0.000 2.06 8.496
S200.014 S35 15 minute 2 year Summer I+20% 99.550 97.550 0.000 0.000 1.11 4.244
S200.015 S235 360 minute 2 year Summer I+20% 99.250 97.232 0.357 0.000 0.51 320.018
S200.016 S236 30 minute 2 year Summer I+20% 98.680 96.623 -0.122 0.000 0.43 0.317
S200.017 S237 30 minute 2 year Summer I+20% 97.830 96.295 -0.110 0.000 0.52 0.237
S200.018 S238 30 minute 2 year Summer I+20% 97.250 95.878 -0.107 0.000 0.54 0.128

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S204.001 S232 0.9 10.1 OK
S202.009 S233 2.3 176.0 OK
S200.013 S234 1.2 338.5 SURCHARGED
S200.014 S35 1.2 331.4 OK
S200.015 S235 1.1 20.0 SURCHARGED
S200.016 S236 1.2 20.6 OK
S200.017 S237 1.0 20.6 OK
S200.018 S238 1.0 20.6 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S200.000 S201 30 minute 30 year Summer I+20% 108.310 106.879 -0.156 0.000 0.20 0.072
S200.001 S202 15 minute 30 year Summer I+20% 107.700 106.280 -0.145 0.000 0.27 0.108
S200.002 S203 15 minute 30 year Summer I+20% 106.970 105.576 -0.129 0.000 0.37 0.122
S200.003 S204 15 minute 30 year Summer I+20% 106.480 105.061 -0.104 0.000 0.55 0.159
S200.004 S205 15 minute 30 year Summer I+20% 105.290 104.025 0.010 0.000 0.94 0.376
S200.005 S206 15 minute 30 year Summer I+20% 104.370 103.230 0.185 0.000 0.98 0.812
S200.006 S207 15 minute 30 year Summer I+20% 103.920 102.622 0.207 0.000 1.05 0.850
S200.007 S208 15 minute 30 year Summer I+20% 102.120 100.485 -0.115 0.000 0.63 0.224
S200.008 S209 15 minute 30 year Summer I+20% 100.730 99.937 0.877 0.000 0.98 2.997
S200.009 S217 15 minute 30 year Summer I+20% 100.250 99.689 1.009 0.000 1.30 2.165
S200.010 S218 15 minute 30 year Summer I+20% 100.870 99.160 0.840 0.000 1.01 3.703
S200.011 S17 15 minute 30 year Summer I+20% 99.750 98.596 0.793 0.000 0.71 3.088
S201.000 S210 30 minute 30 year Summer I+20% 104.240 102.852 -0.103 0.000 0.56 0.132
S201.001 S211 15 minute 30 year Summer I+20% 104.040 102.564 -0.091 0.000 0.65 0.288
S201.002 S212 15 minute 30 year Summer I+20% 103.600 102.280 -0.045 0.000 0.98 0.302
S201.003 S213 15 minute 30 year Summer I+20% 101.270 100.022 -0.118 0.000 0.67 0.261
S200.012 S13 15 minute 30 year Summer I+20% 100.100 98.555 0.825 0.000 1.20 10.642
S202.000 S219 30 minute 30 year Summer I+20% 108.360 106.638 -0.147 0.000 0.26 0.083
S202.001 S220 15 minute 30 year Summer I+20% 108.050 106.396 -0.109 0.000 0.51 0.205
S202.002 S221 15 minute 30 year Summer I+20% 107.970 106.311 -0.064 0.000 0.85 0.354
S203.000 S222 30 minute 30 year Summer I+20% 106.680 105.275 -0.150 0.000 0.24 0.079
S203.001 S223 15 minute 30 year Summer I+20% 106.560 105.177 -0.108 0.000 0.53 0.184
S203.002 S224 15 minute 30 year Summer I+20% 106.230 104.862 -0.088 0.000 0.83 0.323
S202.003 S225 15 minute 30 year Summer I+20% 106.560 104.526 -0.099 0.000 0.88 0.857
S202.004 S226 15 minute 30 year Summer I+20% 105.940 104.253 -0.122 0.000 0.77 1.104
S202.005 S227 15 minute 30 year Summer I+20% 104.200 103.017 -0.008 0.000 1.00 1.234
S202.006 S228 15 minute 30 year Summer I+20% 103.920 102.457 -0.108 0.000 0.84 0.578
S202.007 S229 15 minute 30 year Summer I+20% 102.050 100.837 -0.018 0.000 0.95 0.522
S202.008 S230 15 minute 30 year Summer I+20% 100.300 99.394 0.144 0.000 1.26 1.487
S204.000 S231 15 minute 30 year Summer I+20% 100.320 98.959 -0.076 0.000 0.28 0.163
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PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S200.000 S201 1.6 16.0 OK
S200.001 S202 1.8 22.0 OK
S200.002 S203 2.1 33.3 OK
S200.003 S204 2.4 52.0 OK
S200.004 S205 2.5 81.1 SURCHARGED
S200.005 S206 2.3 83.2 SURCHARGED
S200.006 S207 2.8 107.2 SURCHARGED
S200.007 S208 3.1 132.1 OK
S200.008 S209 2.0 128.1 SURCHARGED
S200.009 S217 1.9 133.3 SURCHARGED
S200.010 S218 2.8 181.8 SURCHARGED
S200.011 S17 0.7 187.5 SURCHARGED
S201.000 S210 1.4 30.1 OK
S201.001 S211 2.1 49.7 OK
S201.002 S212 3.1 104.7 OK
S201.003 S213 3.3 145.0 OK
S200.012 S13 1.1 300.1 SURCHARGED
S202.000 S219 1.1 13.9 OK
S202.001 S220 1.2 25.1 OK
S202.002 S221 2.3 69.1 OK
S203.000 S222 1.1 12.5 OK
S203.001 S223 1.5 30.7 OK
S203.002 S224 1.6 84.8 OK
S202.003 S225 1.9 165.9 OK
S202.004 S226 3.1 241.4 OK
S202.005 S227 2.7 263.5 OK
S202.006 S228 3.7 307.1 OK
S202.007 S229 3.9 363.9 OK
S202.008 S230 2.3 372.5 SURCHARGED
S204.000 S231 1.2 14.7 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S204.001 S232 15 minute 30 year Summer I+20% 100.160 98.935 0.140 0.000 0.64 1.064
S202.009 S233 15 minute 30 year Summer I+20% 100.070 98.922 0.292 0.000 1.04 2.082
S200.013 S234 15 minute 30 year Summer I+20% 99.550 98.462 0.862 0.000 4.26 13.215
S200.014 S35 15 minute 30 year Summer I+20% 99.550 97.967 0.417 0.000 2.35 5.318
S200.015 S235 360 minute 30 year Winter I+20% 99.250 97.521 0.646 0.000 0.51 719.554
S200.016 S236 15 minute 30 year Summer I+20% 98.680 96.626 -0.119 0.000 0.45 0.331
S200.017 S237 15 minute 30 year Summer I+20% 97.830 96.298 -0.107 0.000 0.54 0.250
S200.018 S238 15 minute 30 year Summer I+20% 97.250 95.881 -0.104 0.000 0.57 0.132

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S204.001 S232 1.1 30.2 SURCHARGED
S202.009 S233 2.6 377.9 SURCHARGED
S200.013 S234 2.5 698.7 SURCHARGED
S200.014 S35 2.5 698.3 SURCHARGED
S200.015 S235 1.1 20.0 SURCHARGED
S200.016 S236 1.2 21.5 OK
S200.017 S237 1.0 21.5 OK
S200.018 S238 1.0 21.5 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S200.000 S201 30 minute 100 year Summer I+20% 108.310 106.889 -0.146 0.000 0.27 0.084
S200.001 S202 15 minute 100 year Summer I+20% 107.700 106.293 -0.132 0.000 0.35 0.125
S200.002 S203 15 minute 100 year Summer I+20% 106.970 105.592 -0.113 0.000 0.48 0.148
S200.003 S204 15 minute 100 year Summer I+20% 106.480 105.174 0.009 0.000 0.71 0.370
S200.004 S205 15 minute 100 year Summer I+20% 105.290 104.760 0.745 0.000 1.02 1.963
S200.005 S206 15 minute 100 year Summer I+20% 104.370 103.811 0.766 0.000 1.05 2.180
S200.006 S207 15 minute 100 year Summer I+20% 103.920 103.165 0.750 0.000 1.09 1.829
S200.007 S208 30 minute 100 year Summer I+20% 102.120 101.048 0.448 0.000 0.65 1.350
S200.008 S209 30 minute 100 year Summer I+20% 100.730 100.481 1.421 0.000 1.08 4.395
S200.009 S217 30 minute 100 year Summer I+20% 100.250 100.212 1.532 0.000 1.46 2.756
S200.010 S218 15 minute 100 year Summer I+20% 100.870 99.647 1.327 0.000 1.17 4.254
S200.011 S17 30 minute 100 year Summer I+20% 99.750 98.936 1.133 0.000 0.78 3.689
S201.000 S210 15 minute 100 year Summer I+20% 104.240 103.023 0.068 0.000 0.75 0.325
S201.001 S211 15 minute 100 year Summer I+20% 104.040 102.871 0.216 0.000 0.81 1.373
S201.002 S212 15 minute 100 year Summer I+20% 103.600 102.685 0.360 0.000 1.08 1.067
S201.003 S213 15 minute 100 year Summer I+20% 101.270 100.039 -0.101 0.000 0.76 0.290
S200.012 S13 30 minute 100 year Summer I+20% 100.100 98.891 1.161 0.000 1.42 11.587
S202.000 S219 30 minute 100 year Summer I+20% 108.360 106.651 -0.134 0.000 0.34 0.098
S202.001 S220 15 minute 100 year Summer I+20% 108.050 106.491 -0.014 0.000 0.66 0.522
S202.002 S221 15 minute 100 year Summer I+20% 107.970 106.441 0.066 0.000 1.03 0.699
S203.000 S222 30 minute 100 year Summer I+20% 106.680 105.287 -0.138 0.000 0.32 0.093
S203.001 S223 15 minute 100 year Summer I+20% 106.560 105.199 -0.086 0.000 0.69 0.239
S203.002 S224 15 minute 100 year Summer I+20% 106.230 105.019 0.069 0.000 1.02 0.856
S202.003 S225 15 minute 100 year Summer I+20% 106.560 104.680 0.055 0.000 1.05 2.004
S202.004 S226 15 minute 100 year Summer I+20% 105.940 104.403 0.028 0.000 0.90 2.231
S202.005 S227 15 minute 100 year Summer I+20% 104.200 103.343 0.318 0.000 1.17 2.925
S202.006 S228 15 minute 100 year Summer I+20% 103.920 102.762 0.197 0.000 0.97 1.681
S202.007 S229 15 minute 100 year Summer I+20% 102.050 101.498 0.643 0.000 1.05 2.832
S202.008 S230 15 minute 100 year Summer I+20% 100.300 99.823 0.573 0.000 1.35 3.100
S204.000 S231 15 minute 100 year Summer I+20% 100.320 99.395 0.360 0.000 0.36 0.656
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PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S200.000 S201 1.7 20.9 OK
S200.001 S202 1.9 28.5 OK
S200.002 S203 2.2 43.2 OK
S200.003 S204 2.5 66.4 SURCHARGED
S200.004 S205 2.4 88.2 SURCHARGED
S200.005 S206 2.3 89.0 SURCHARGED
S200.006 S207 2.8 111.1 SURCHARGED
S200.007 S208 3.2 135.8 SURCHARGED
S200.008 S209 2.0 142.1 SURCHARGED
S200.009 S217 2.2 149.8 FLOOD RISK
S200.010 S218 3.0 209.9 SURCHARGED
S200.011 S17 0.7 204.5 SURCHARGED
S201.000 S210 1.4 40.2 SURCHARGED
S201.001 S211 2.0 62.4 SURCHARGED
S201.002 S212 3.0 114.8 SURCHARGED
S201.003 S213 3.4 165.0 OK
S200.012 S13 1.3 354.0 SURCHARGED
S202.000 S219 1.2 18.2 OK
S202.001 S220 1.2 32.6 OK
S202.002 S221 2.3 83.6 SURCHARGED
S203.000 S222 1.2 16.3 OK
S203.001 S223 1.6 39.7 OK
S203.002 S224 1.6 103.5 SURCHARGED
S202.003 S225 1.9 198.6 SURCHARGED
S202.004 S226 3.2 281.9 SURCHARGED
S202.005 S227 2.8 308.3 SURCHARGED
S202.006 S228 3.8 355.5 SURCHARGED
S202.007 S229 3.8 403.2 SURCHARGED
S202.008 S230 2.5 399.0 SURCHARGED
S204.000 S231 1.2 18.9 SURCHARGED
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PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S204.001 S232 15 minute 100 year Summer I+20% 100.160 99.356 0.561 0.000 0.74 1.620
S202.009 S233 15 minute 100 year Summer I+20% 100.070 99.329 0.699 0.000 1.17 3.204
S200.013 S234 30 minute 100 year Summer I+20% 99.550 98.764 1.164 0.000 4.88 13.959
S200.014 S35 30 minute 100 year Summer I+20% 99.550 98.119 0.569 0.000 2.69 5.587
S200.015 S235 360 minute 100 year Winter I+20% 99.250 97.725 0.850 0.000 0.54 999.766
S200.016 S236 15 minute 100 year Summer I+20% 98.680 96.628 -0.117 0.000 0.46 0.337
S200.017 S237 15 minute 100 year Summer I+20% 97.830 96.299 -0.106 0.000 0.55 0.257
S200.018 S238 15 minute 100 year Summer I+20% 97.250 95.883 -0.102 0.000 0.58 0.133

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S204.001 S232 1.1 34.9 SURCHARGED
S202.009 S233 2.7 426.1 SURCHARGED
S200.013 S234 2.8 800.3 SURCHARGED
S200.014 S35 2.8 800.1 SURCHARGED
S200.015 S235 1.1 20.8 SURCHARGED
S200.016 S236 1.2 22.0 OK
S200.017 S237 1.0 22.0 OK
S200.018 S238 1.0 22.0 OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment B2
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Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Catchment B2

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.319 4-8 0.123

Total Area Contributing (ha) = 0.442

Total Pipe Volume (m³) = 12.665

Network Design Table for Catchment B2

« - 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

S300.000 19.212 0.461 41.7 0.028 6.00 0.0 0.600 o 225 Pipe/Conduit
S300.001 17.232 0.311 55.4 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit
S300.002 40.974 0.630 65.0 0.050 0.00 0.0 0.600 o 225 Pipe/Conduit
S300.003 9.937 0.083 119.7 0.097 0.00 0.0 0.600 o 225 Pipe/Conduit
S300.004 20.869 0.104 200.7 0.004 0.00 0.0 0.600 o 450 Pipe/Conduit

S301.000 30.432 0.378 80.5 0.055 6.00 0.0 0.600 o 225 Pipe/Conduit
S301.001 30.001 0.345 87.0 0.042 0.00 0.0 0.600 o 225 Pipe/Conduit
S301.002 14.535 0.121 120.0 0.003 0.00 0.0 0.600 o 225 Pipe/Conduit
S301.003 4.741 0.040 120.0 0.008 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)

S300.000 50.00 6.16 97.590 0.028 0.0 0.0 0.0 2.03 80.8 5.0
S300.001 50.00 6.32 97.129 0.066 0.0 0.0 0.0 1.76 70.0 11.9
S300.002 50.00 6.74 96.818 0.116 0.0 0.0 0.0 1.62 64.6 20.9
S300.003 50.00 6.88 96.200 0.213 0.0 0.0 0.0 1.19 47.5 38.5
S300.004 50.00 7.12 96.120 0.217 0.0 0.0 0.0 1.43 227.7 39.3

S301.000 50.00 6.35 96.910 0.055 0.0 0.0 0.0 1.46 58.0 9.9
S301.001 50.00 6.70 96.530 0.096 0.0 0.0 0.0 1.40 55.8 17.4
S301.002 50.00 6.91 96.180 0.100 0.0 0.0 0.0 1.19 47.4 18.0
S301.003 50.00 6.97 96.060 0.108 0.0 0.0 0.0 1.19 47.4 19.4
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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

S300.005 12.124 0.061 198.8 0.103 0.00 0.0 0.600 o 450 Pipe/Conduit
S300.006 19.484 0.130 150.0 0.014 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)

S300.005 50.00 7.26 96.000 0.428 0.0 0.0 0.0 1.44 228.8 77.3
S300.006 50.00 7.57 95.850 0.442 0.0 0.0 0.0 1.07 42.4« 79.9
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

300.000 User  - 60 0.016 0.009 0.009
User  - 60 0.030 0.018 0.028

300.001 User  - 70 0.029 0.020 0.020
User  - 70 0.023 0.016 0.036
User  - 40 0.006 0.002 0.039

300.002 User  - 60 0.012 0.007 0.007
User  - 95 0.017 0.016 0.023
User  - 83 0.019 0.016 0.039
User  - 40 0.022 0.009 0.048
User  - 40 0.004 0.002 0.050

300.003 User  - 60 0.011 0.007 0.007
User  - 70 0.001 0.000 0.007
User  - 70 0.001 0.001 0.008
User  - 70 0.044 0.030 0.038
User  - 70 0.014 0.010 0.048
User  - 70 0.001 0.001 0.049
User  - 95 0.005 0.005 0.054
User  - 95 0.002 0.002 0.055
User  - 95 0.002 0.002 0.057
User  - 83 0.032 0.027 0.084
User  - 40 0.029 0.011 0.095
User  - 40 0.003 0.001 0.097
User  - 40 0.002 0.001 0.097

300.004 User  - 37 0.002 0.001 0.001
User  - 40 0.002 0.001 0.002
User  - 40 0.007 0.003 0.004

301.000 User  - 60 0.005 0.003 0.003
User  - 60 0.006 0.004 0.007
User  - 95 0.032 0.030 0.037
User  - 37 0.001 0.000 0.037
User  - 71 0.009 0.006 0.044
User  - 95 0.001 0.001 0.045
User  - 40 0.025 0.010 0.055

301.001 User  - 70 0.055 0.038 0.038
User  - 70 0.005 0.003 0.042

301.002 User  - 70 0.005 0.003 0.003
301.003 User  - 40 0.020 0.008 0.008
300.005 User  - 60 0.013 0.008 0.008

User  - 60 0.019 0.011 0.019
User  - 83 0.081 0.067 0.086
User  - 70 0.016 0.011 0.098
User  - 70 0.002 0.002 0.099
User  - 95 0.002 0.002 0.101
User  - 40 0.002 0.001 0.102
User  - 70 0.002 0.001 0.103

300.006 User  - 40 0.005 0.002 0.002
User  - 70 0.015 0.011 0.012
User  - 40 0.004 0.002 0.014

Total Total Total
0.658 0.442 0.442

Free Flowing Outfall Details for Catchment B2

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S300.006 S 96.500 95.720 95.640 0 0
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

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

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Hydro-Brake® Optimum Manhole: S310, DS/PN: S300.006, Volume (m³): 3.7

Unit Reference MD-SHE-0146-1000-1000-1000
Design Head (m) 1.000

Design Flow (l/s) 10.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 146

Invert Level (m) 95.850
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 10.0 Kick-Flo® 0.673 8.3
Flush-Flo™ 0.306 9.9 Mean Flow over Head Range - 8.6

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 5.2 0.800 9.0 2.000 13.9 4.000 19.3 7.000 25.2
0.200 9.6 1.000 10.0 2.200 14.5 4.500 20.4 7.500 26.1
0.300 9.9 1.200 10.9 2.400 15.1 5.000 21.5 8.000 26.9
0.400 9.8 1.400 11.7 2.600 15.7 5.500 22.5 8.500 27.7
0.500 9.6 1.600 12.5 3.000 16.8 6.000 23.4 9.000 28.5
0.600 9.1 1.800 13.2 3.500 18.1 6.500 24.4 9.500 29.2
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Tank or Pond Manhole: S310, DS/PN: S300.006

Invert Level (m) 95.850

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

0.000 200.0 1.000 200.0 1.001 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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S300.000 S300 15 minute 2 year Summer I+20% 99.090 97.628 -0.187 0.000 0.07 0.038
S300.001 S301 15 minute 2 year Summer I+20% 98.630 97.194 -0.160 0.000 0.18 0.085
S300.002 S302 15 minute 2 year Summer I+20% 98.320 96.906 -0.137 0.000 0.32 0.125
S300.003 S303 15 minute 2 year Summer I+20% 97.530 96.370 -0.055 0.000 0.91 0.382
S300.004 S304 15 minute 2 year Summer I+20% 97.350 96.262 -0.308 0.000 0.20 0.349
S301.000 S305 15 minute 2 year Summer I+20% 98.410 96.974 -0.161 0.000 0.18 0.067
S301.001 S306 15 minute 2 year Summer I+20% 98.170 96.618 -0.137 0.000 0.32 0.138
S301.002 S307 15 minute 2 year Summer I+20% 97.700 96.281 -0.124 0.000 0.42 0.159
S301.003 S308 15 minute 2 year Summer I+20% 97.300 96.219 -0.066 0.000 0.62 0.399
S300.005 S309 15 minute 2 year Summer I+20% 97.250 96.205 -0.245 0.000 0.42 1.160
S300.006 S310 180 minute 2 year Summer I+20% 97.250 96.134 0.059 0.000 0.26 57.661

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S300.000 S300 1.1 5.0 OK
S300.001 S301 1.2 11.4 OK
S300.002 S302 1.4 19.7 OK
S300.003 S303 1.1 35.9 OK
S300.004 S304 0.9 36.5 OK
S301.000 S305 1.0 9.8 OK
S301.001 S306 1.2 16.7 OK
S301.002 S307 1.0 17.2 OK
S301.003 S308 0.6 18.5 OK
S300.005 S309 1.0 70.4 OK
S300.006 S310 0.9 9.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S300.000 S300 30 minute 30 year Summer I+20% 99.090 97.643 -0.172 0.000 0.12 0.054
S300.001 S301 15 minute 30 year Summer I+20% 98.630 97.228 -0.126 0.000 0.40 0.133
S300.002 S302 15 minute 30 year Summer I+20% 98.320 97.019 -0.024 0.000 0.70 0.397
S300.003 S303 15 minute 30 year Summer I+20% 97.530 96.714 0.289 0.000 2.00 1.614
S300.004 S304 240 minute 30 year Summer I+20% 97.350 96.413 -0.157 0.000 0.14 0.753
S301.000 S305 30 minute 30 year Summer I+20% 98.410 97.000 -0.135 0.000 0.33 0.096
S301.001 S306 15 minute 30 year Summer I+20% 98.170 96.666 -0.089 0.000 0.65 0.267
S301.002 S307 15 minute 30 year Summer I+20% 97.700 96.484 0.079 0.000 0.82 0.940
S301.003 S308 240 minute 30 year Summer I+20% 97.300 96.413 0.128 0.000 0.41 0.919
S300.005 S309 240 minute 30 year Summer I+20% 97.250 96.411 -0.039 0.000 0.29 3.201
S300.006 S310 240 minute 30 year Summer I+20% 97.250 96.409 0.334 0.000 0.26 114.120

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S300.000 S300 1.3 9.1 OK
S300.001 S301 1.5 24.9 OK
S300.002 S302 1.6 42.7 OK
S300.003 S303 2.0 78.8 SURCHARGED
S300.004 S304 0.8 26.2 OK
S301.000 S305 1.2 17.9 OK
S301.001 S306 1.4 33.9 OK
S301.002 S307 1.0 34.1 SURCHARGED
S301.003 S308 0.6 12.3 SURCHARGED
S300.005 S309 0.9 49.2 OK
S300.006 S310 0.9 9.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S300.000 S300 30 minute 100 year Summer I+20% 99.090 97.651 -0.164 0.000 0.16 0.063
S300.001 S301 15 minute 100 year Summer I+20% 98.630 97.384 0.030 0.000 0.48 0.496
S300.002 S302 15 minute 100 year Summer I+20% 98.320 97.324 0.281 0.000 0.79 1.201
S300.003 S303 15 minute 100 year Summer I+20% 97.530 96.931 0.506 0.000 2.29 2.334
S300.004 S304 240 minute 100 year Summer I+20% 97.350 96.625 0.055 0.000 0.18 1.064
S301.000 S305 30 minute 100 year Summer I+20% 98.410 97.014 -0.121 0.000 0.43 0.112
S301.001 S306 15 minute 100 year Summer I+20% 98.170 96.835 0.080 0.000 0.76 0.910
S301.002 S307 15 minute 100 year Summer I+20% 97.700 96.651 0.246 0.000 1.00 1.579
S301.003 S308 240 minute 100 year Summer I+20% 97.300 96.624 0.339 0.000 0.50 1.164
S300.005 S309 240 minute 100 year Summer I+20% 97.250 96.623 0.173 0.000 0.36 4.127
S300.006 S310 240 minute 100 year Summer I+20% 97.250 96.620 0.545 0.000 0.26 156.852

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S300.000 S300 1.4 11.9 OK
S300.001 S301 1.6 30.1 SURCHARGED
S300.002 S302 1.6 48.6 SURCHARGED
S300.003 S303 2.3 90.4 SURCHARGED
S300.004 S304 0.8 32.2 SURCHARGED
S301.000 S305 1.3 23.3 OK
S301.001 S306 1.4 39.5 SURCHARGED
S301.002 S307 1.0 41.4 SURCHARGED
S301.003 S308 0.6 15.0 SURCHARGED
S300.005 S309 0.9 60.2 SURCHARGED
S300.006 S310 0.9 9.9 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment B3
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Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Catchment B3

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.126 4-8 0.068

Total Area Contributing (ha) = 0.194

Total Pipe Volume (m³) = 2.444

Network Design Table for Catchment B3

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

S400.000 21.629 0.721 30.0 0.138 6.00 0.0 0.600 o 225 Pipe/Conduit
S400.001 8.111 0.054 150.2 0.057 0.00 0.0 0.600 o 300 Pipe/Conduit
S400.002 7.828 0.058 135.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S400.003 17.588 0.117 150.3 0.000 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)

S400.000 50.00 6.15 97.330 0.138 0.0 0.0 0.0 2.40 95.3 24.8
S400.001 50.00 6.26 96.100 0.194 0.0 0.0 0.0 1.28 90.5 35.0
S400.002 50.00 6.37 95.900 0.194 0.0 0.0 0.0 1.12 44.7 35.0
S400.003 50.00 6.65 95.760 0.194 0.0 0.0 0.0 1.06 42.3 35.0
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

400.000 User  - 60 0.006 0.004 0.004
User  - 60 0.006 0.004 0.007
User  - 95 0.050 0.048 0.055
User  - 71 0.043 0.030 0.086
User  - 95 0.030 0.029 0.114
User  - 40 0.059 0.023 0.138

400.001 User  - 60 0.012 0.007 0.007
User  - 70 0.040 0.028 0.035
User  - 40 0.040 0.016 0.051
User  - 40 0.013 0.005 0.057

400.002  -  - 100 0.000 0.000 0.000
400.003  -  - 100 0.000 0.000 0.000

Total Total Total
0.299 0.194 0.194

Free Flowing Outfall Details for Catchment B3

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S400.003 S 97.500 95.643 95.640 0 0

Simulation Criteria for Catchment B3

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

Synthetic Rainfall Details

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

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Online Controls for Catchment B3
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Hydro-Brake® Optimum Manhole: S402, DS/PN: S400.002, Volume (m³): 2.6

Unit Reference MD-SHE-0074-2200-0750-2200
Design Head (m) 0.750

Design Flow (l/s) 2.2
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 74

Invert Level (m) 95.900
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) 0.750 2.2 Kick-Flo® 0.484 1.8
Flush-Flo™ 0.226 2.2 Mean Flow over Head Range - 1.9

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 2.0 0.800 2.3 2.000 3.4 4.000 4.8 7.000 6.2
0.200 2.2 1.000 2.5 2.200 3.6 4.500 5.0 7.500 6.4
0.300 2.2 1.200 2.7 2.400 3.8 5.000 5.3 8.000 6.6
0.400 2.1 1.400 2.9 2.600 3.9 5.500 5.5 8.500 6.8
0.500 1.8 1.600 3.1 3.000 4.2 6.000 5.8 9.000 7.0
0.600 2.0 1.800 3.3 3.500 4.5 6.500 6.0 9.500 7.2
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Storage Structures for Catchment B3
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Tank or Pond Manhole: S402, DS/PN: S400.002

Invert Level (m) 95.900

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

0.000 120.0 1.000 120.0 1.001 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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S400.000 S400 15 minute 2 year Summer I+20% 99.150 97.412 -0.143 0.000 0.29 0.087
S400.001 S401 15 minute 2 year Summer I+20% 97.750 96.261 -0.139 0.000 0.56 0.177
S400.002 S402 360 minute 2 year Summer I+20% 97.750 96.179 0.054 0.000 0.06 33.972
S400.003 S403 120 minute 2 year Summer I+20% 96.750 95.795 -0.190 0.000 0.06 0.034

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S400.000 S400 1.9 24.8 OK
S400.001 S401 0.9 34.1 OK
S400.002 S402 0.6 2.2 SURCHARGED
S400.003 S403 0.6 2.2 OK
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S400.000 S400 30 minute 30 year Summer I+20% 99.150 97.446 -0.109 0.000 0.52 0.126
S400.001 S401 480 minute 30 year Summer I+20% 97.750 96.470 0.070 0.000 0.24 0.413
S400.002 S402 480 minute 30 year Summer I+20% 97.750 96.469 0.344 0.000 0.06 69.422
S400.003 S403 15 minute 30 year Winter I+20% 96.750 95.795 -0.190 0.000 0.06 0.034

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S400.000 S400 2.2 45.4 OK
S400.001 S401 0.7 14.6 SURCHARGED
S400.002 S402 0.6 2.2 SURCHARGED
S400.003 S403 0.6 2.2 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S400.000 S400 30 minute 100 year Summer I+20% 99.150 97.467 -0.088 0.000 0.68 0.150
S400.001 S401 360 minute 100 year Winter I+20% 97.750 96.662 0.262 0.000 0.24 0.639
S400.002 S402 360 minute 100 year Winter I+20% 97.750 96.660 0.535 0.000 0.07 92.575
S400.003 S403 360 minute 100 year Winter I+20% 96.750 95.795 -0.190 0.000 0.06 0.034

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S400.000 S400 2.3 59.3 OK
S400.001 S401 0.7 15.0 SURCHARGED
S400.002 S402 0.6 2.2 SURCHARGED
S400.003 S403 0.6 2.2 OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment B1
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Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Free Flowing Outfall Details for Catchment B1

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S200.018 S 96.500 95.637 95.640 225 0

Simulation Criteria for Catchment B1

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

Synthetic Rainfall Details

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

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Online Controls for Catchment B1
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Hydro-Brake® Optimum Manhole: S235, DS/PN: S200.015, Volume (m³): 5.9

Unit Reference MD-SHE-0013-1000-1000-1000
Design Head (m) 1.000

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

Application Surface
Sump Available Yes
Diameter (mm) 13

Invert Level (m) 96.650
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) 1.000 0.1 Kick-Flo® 0.120 0.0
Flush-Flo™ 0.052 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 0.1 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 0.2 6.000 0.2 9.000 0.3
0.600 0.1 1.800 0.1 3.500 0.2 6.500 0.2 9.500 0.3
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Storage Structures for Catchment B1
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Tank or Pond Manhole: S235, DS/PN: S200.015

Invert Level (m) 97.000

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

0.000 1375.0 1.000 1375.0 1.001 0.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

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

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S200.000 S201 120 minute 2 year Summer I+20% 108.310 106.846 -0.189 0.000 0.06 0.036
S200.001 S202 120 minute 2 year Summer I+20% 107.700 106.242 -0.183 0.000 0.08 0.055
S200.002 S203 120 minute 2 year Summer I+20% 106.970 105.528 -0.177 0.000 0.10 0.058
S200.003 S204 120 minute 2 year Summer I+20% 106.480 104.997 -0.168 0.000 0.15 0.068
S200.004 S205 120 minute 2 year Summer I+20% 105.290 103.866 -0.149 0.000 0.25 0.092
S200.005 S206 120 minute 2 year Summer I+20% 104.370 102.901 -0.144 0.000 0.27 0.101
S200.006 S207 120 minute 2 year Summer I+20% 103.920 102.275 -0.140 0.000 0.30 0.109
S200.007 S208 120 minute 2 year Summer I+20% 102.120 100.385 -0.215 0.000 0.18 0.091
S200.008 S209 120 minute 2 year Summer I+20% 100.730 98.872 -0.188 0.000 0.29 0.146
S200.009 S217 120 minute 2 year Summer I+20% 100.250 98.512 -0.168 0.000 0.38 0.150
S200.010 S218 120 minute 2 year Summer I+20% 100.870 98.142 -0.178 0.000 0.34 0.258
S200.011 S17 120 minute 2 year Summer I+20% 99.750 97.636 -0.167 0.000 0.22 0.790
S201.000 S210 120 minute 2 year Summer I+20% 104.240 102.793 -0.162 0.000 0.17 0.065
S201.001 S211 120 minute 2 year Summer I+20% 104.040 102.495 -0.160 0.000 0.19 0.115
S201.002 S212 120 minute 2 year Summer I+20% 103.600 102.178 -0.147 0.000 0.26 0.113
S201.003 S213 120 minute 2 year Summer I+20% 101.270 99.925 -0.215 0.000 0.18 0.102
S200.012 S13 120 minute 2 year Summer I+20% 100.100 97.623 -0.107 0.000 0.38 6.930
S202.000 S219 120 minute 2 year Summer I+20% 108.360 106.603 -0.182 0.000 0.08 0.043
S202.001 S220 120 minute 2 year Summer I+20% 108.050 106.337 -0.168 0.000 0.14 0.089
S202.002 S221 120 minute 2 year Summer I+20% 107.970 106.222 -0.153 0.000 0.22 0.123
S203.000 S222 120 minute 2 year Summer I+20% 106.680 105.240 -0.185 0.000 0.07 0.040
S203.001 S223 120 minute 2 year Summer I+20% 106.560 105.117 -0.168 0.000 0.14 0.078
S203.002 S224 120 minute 2 year Summer I+20% 106.230 104.744 -0.206 0.000 0.21 0.102
S202.003 S225 120 minute 2 year Summer I+20% 106.560 104.371 -0.254 0.000 0.23 0.197
S202.004 S226 120 minute 2 year Summer I+20% 105.940 104.114 -0.261 0.000 0.20 0.313
S202.005 S227 120 minute 2 year Summer I+20% 104.200 102.780 -0.245 0.000 0.26 0.280
S202.006 S228 120 minute 2 year Summer I+20% 103.920 102.309 -0.256 0.000 0.22 0.193
S202.007 S229 120 minute 2 year Summer I+20% 102.050 100.607 -0.248 0.000 0.25 0.175
S202.008 S230 120 minute 2 year Summer I+20% 100.300 98.979 -0.271 0.000 0.32 0.256
S204.000 S231 120 minute 2 year Summer I+20% 100.320 98.855 -0.180 0.000 0.09 0.045
S204.001 S232 120 minute 2 year Summer I+20% 100.160 98.622 -0.173 0.000 0.12 0.087
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S200.000 S201 1.2 4.9 OK
S200.001 S202 1.3 6.4 OK
S200.002 S203 1.5 9.2 OK
S200.003 S204 1.7 13.8 OK
S200.004 S205 1.8 21.5 OK
S200.005 S206 1.8 23.1 OK
S200.006 S207 2.3 30.3 OK
S200.007 S208 2.3 36.9 OK
S200.008 S209 1.6 38.6 OK
S200.009 S217 1.4 39.3 OK
S200.010 S218 2.3 60.9 OK
S200.011 S17 0.4 59.2 OK
S201.000 S210 1.0 9.3 OK
S201.001 S211 1.5 14.3 OK
S201.002 S212 2.3 27.8 OK
S201.003 S213 2.3 37.8 OK
S200.012 S13 0.5 94.3 OK
S202.000 S219 0.8 4.3 OK
S202.001 S220 0.9 7.1 OK
S202.002 S221 1.7 17.9 OK
S203.000 S222 0.8 3.8 OK
S203.001 S223 1.1 8.3 OK
S203.002 S224 1.2 21.6 OK
S202.003 S225 1.4 42.7 OK
S202.004 S226 2.2 61.6 OK
S202.005 S227 2.0 67.9 OK
S202.006 S228 2.7 79.9 OK
S202.007 S229 2.9 94.2 OK
S202.008 S230 1.7 95.8 OK
S204.000 S231 0.8 4.6 OK
S204.001 S232 0.8 5.7 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S202.009 S233 120 minute 2 year Summer I+20% 100.070 98.346 -0.284 0.000 0.28 0.231
S200.013 S234 120 minute 2 year Summer I+20% 99.550 97.600 0.000 0.000 1.22 8.046
S200.014 S35 120 minute 2 year Summer I+20% 99.550 97.330 -0.220 0.000 0.68 2.380
S200.015 S235 120 minute 2 year Winter I+20% 99.250 97.317 0.442 0.000 0.00 437.429
S200.016 S236 120 minute 2 year Summer I+20% 98.680 96.531 -0.214 0.000 0.01 0.060
S200.017 S237 120 minute 2 year Summer I+20% 97.830 96.193 -0.212 0.000 0.01 0.019
S200.018 S238 120 minute 2 year Summer I+20% 97.250 95.773 -0.212 0.000 0.01 0.009

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S202.009 S233 2.0 103.5 OK
S200.013 S234 0.7 200.6 OK
S200.014 S35 1.1 201.4 OK
S200.015 S235 0.1 0.1 SURCHARGED
S200.016 S236 0.5 0.5 OK
S200.017 S237 0.4 0.4 OK
S200.018 S238 0.4 0.5 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

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

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S200.000 S201 120 minute 30 year Summer I+20% 108.310 106.860 -0.175 0.000 0.11 0.051
S200.001 S202 120 minute 30 year Summer I+20% 107.700 106.256 -0.169 0.000 0.14 0.075
S200.002 S203 120 minute 30 year Summer I+20% 106.970 105.545 -0.160 0.000 0.18 0.081
S200.003 S204 120 minute 30 year Summer I+20% 106.480 105.018 -0.147 0.000 0.26 0.096
S200.004 S205 120 minute 30 year Summer I+20% 105.290 103.896 -0.119 0.000 0.45 0.131
S200.005 S206 120 minute 30 year Summer I+20% 104.370 102.932 -0.113 0.000 0.49 0.148
S200.006 S207 120 minute 30 year Summer I+20% 103.920 102.308 -0.107 0.000 0.54 0.162
S200.007 S208 120 minute 30 year Summer I+20% 102.120 100.416 -0.184 0.000 0.32 0.129
S200.008 S209 120 minute 30 year Summer I+20% 100.730 98.917 -0.143 0.000 0.53 0.231
S200.009 S217 120 minute 30 year Summer I+20% 100.250 98.568 -0.112 0.000 0.71 0.229
S200.010 S218 120 minute 30 year Summer I+20% 100.870 98.191 -0.129 0.000 0.62 0.474
S200.011 S17 120 minute 30 year Summer I+20% 99.750 97.842 0.039 0.000 0.42 1.346
S201.000 S210 120 minute 30 year Summer I+20% 104.240 102.816 -0.139 0.000 0.31 0.091
S201.001 S211 120 minute 30 year Summer I+20% 104.040 102.519 -0.136 0.000 0.33 0.155
S201.002 S212 120 minute 30 year Summer I+20% 103.600 102.208 -0.117 0.000 0.47 0.162
S201.003 S213 120 minute 30 year Summer I+20% 101.270 99.955 -0.185 0.000 0.31 0.146
S200.012 S13 120 minute 30 year Summer I+20% 100.100 97.817 0.087 0.000 0.70 9.219
S202.000 S219 120 minute 30 year Summer I+20% 108.360 106.617 -0.168 0.000 0.14 0.059
S202.001 S220 120 minute 30 year Summer I+20% 108.050 106.358 -0.147 0.000 0.26 0.123
S202.002 S221 120 minute 30 year Summer I+20% 107.970 106.248 -0.127 0.000 0.39 0.168
S203.000 S222 120 minute 30 year Summer I+20% 106.680 105.254 -0.171 0.000 0.13 0.056
S203.001 S223 120 minute 30 year Summer I+20% 106.560 105.137 -0.148 0.000 0.26 0.110
S203.002 S224 120 minute 30 year Summer I+20% 106.230 104.779 -0.171 0.000 0.38 0.158
S202.003 S225 120 minute 30 year Summer I+20% 106.560 104.417 -0.208 0.000 0.41 0.333
S202.004 S226 120 minute 30 year Summer I+20% 105.940 104.155 -0.220 0.000 0.36 0.499
S202.005 S227 120 minute 30 year Summer I+20% 104.200 102.831 -0.194 0.000 0.47 0.423
S202.006 S228 120 minute 30 year Summer I+20% 103.920 102.354 -0.211 0.000 0.40 0.294
S202.007 S229 120 minute 30 year Summer I+20% 102.050 100.656 -0.199 0.000 0.45 0.245
S202.008 S230 120 minute 30 year Summer I+20% 100.300 99.050 -0.200 0.000 0.59 0.392
S204.000 S231 120 minute 30 year Summer I+20% 100.320 98.869 -0.166 0.000 0.15 0.061
S204.001 S232 120 minute 30 year Summer I+20% 100.160 98.641 -0.154 0.000 0.22 0.119
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S200.000 S201 1.3 8.8 OK
S200.001 S202 1.5 11.5 OK
S200.002 S203 1.7 16.5 OK
S200.003 S204 2.0 24.7 OK
S200.004 S205 2.1 38.6 OK
S200.005 S206 2.1 41.7 OK
S200.006 S207 2.6 54.8 OK
S200.007 S208 2.7 67.0 OK
S200.008 S209 1.9 70.1 OK
S200.009 S217 1.6 72.4 OK
S200.010 S218 2.7 110.9 OK
S200.011 S17 0.4 109.7 SURCHARGED
S201.000 S210 1.2 16.5 OK
S201.001 S211 1.7 25.5 OK
S201.002 S212 2.6 49.9 OK
S201.003 S213 2.7 67.9 OK
S200.012 S13 0.6 176.1 SURCHARGED
S202.000 S219 1.0 7.6 OK
S202.001 S220 1.1 12.7 OK
S202.002 S221 1.9 32.1 OK
S203.000 S222 0.9 6.8 OK
S203.001 S223 1.2 14.9 OK
S203.002 S224 1.4 39.0 OK
S202.003 S225 1.6 77.0 OK
S202.004 S226 2.6 111.3 OK
S202.005 S227 2.3 123.2 OK
S202.006 S228 3.1 145.2 OK
S202.007 S229 3.4 171.7 OK
S202.008 S230 1.9 174.9 OK
S204.000 S231 1.0 8.1 OK
S204.001 S232 1.0 10.3 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S202.009 S233 120 minute 30 year Summer I+20% 100.070 98.412 -0.218 0.000 0.52 0.325
S200.013 S234 120 minute 30 year Summer I+20% 99.550 97.777 0.177 0.000 2.30 9.718
S200.014 S35 120 minute 30 year Summer I+20% 99.550 97.628 0.078 0.000 1.26 4.626
S200.015 S235 120 minute 30 year Winter I+20% 99.250 97.560 0.685 0.000 0.00 773.073
S200.016 S236 120 minute 30 year Summer I+20% 98.680 96.538 -0.207 0.000 0.02 0.076
S200.017 S237 120 minute 30 year Summer I+20% 97.830 96.201 -0.204 0.000 0.02 0.035
S200.018 S238 120 minute 30 year Summer I+20% 97.250 95.782 -0.203 0.000 0.02 0.019

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S202.009 S233 2.3 190.1 OK
S200.013 S234 1.3 376.6 SURCHARGED
S200.014 S35 1.3 376.3 SURCHARGED
S200.015 S235 0.1 0.1 SURCHARGED
S200.016 S236 0.6 0.8 OK
S200.017 S237 0.5 0.8 OK
S200.018 S238 0.5 0.8 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

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

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S200.000 S201 120 minute 100 year Summer I+20% 108.310 106.867 -0.168 0.000 0.14 0.058
S200.001 S202 120 minute 100 year Summer I+20% 107.700 106.265 -0.160 0.000 0.18 0.087
S200.002 S203 120 minute 100 year Summer I+20% 106.970 105.554 -0.151 0.000 0.24 0.093
S200.003 S204 120 minute 100 year Summer I+20% 106.480 105.031 -0.134 0.000 0.34 0.111
S200.004 S205 120 minute 100 year Summer I+20% 105.290 103.913 -0.102 0.000 0.58 0.163
S200.005 S206 120 minute 100 year Summer I+20% 104.370 102.951 -0.094 0.000 0.64 0.185
S200.006 S207 120 minute 100 year Summer I+20% 103.920 102.329 -0.086 0.000 0.70 0.203
S200.007 S208 120 minute 100 year Summer I+20% 102.120 100.434 -0.166 0.000 0.41 0.153
S200.008 S209 120 minute 100 year Summer I+20% 100.730 98.944 -0.116 0.000 0.69 0.285
S200.009 S217 120 minute 100 year Summer I+20% 100.250 98.673 -0.007 0.000 0.91 0.458
S200.010 S218 120 minute 100 year Summer I+20% 100.870 98.375 0.055 0.000 0.78 1.718
S200.011 S17 120 minute 100 year Summer I+20% 99.750 98.054 0.251 0.000 0.52 1.978
S201.000 S210 120 minute 100 year Summer I+20% 104.240 102.829 -0.126 0.000 0.40 0.106
S201.001 S211 120 minute 100 year Summer I+20% 104.040 102.533 -0.122 0.000 0.43 0.187
S201.002 S212 120 minute 100 year Summer I+20% 103.600 102.227 -0.098 0.000 0.60 0.198
S201.003 S213 120 minute 100 year Summer I+20% 101.270 99.973 -0.167 0.000 0.41 0.176
S200.012 S13 120 minute 100 year Summer I+20% 100.100 98.023 0.293 0.000 0.91 9.685
S202.000 S219 120 minute 100 year Summer I+20% 108.360 106.625 -0.160 0.000 0.19 0.068
S202.001 S220 120 minute 100 year Summer I+20% 108.050 106.370 -0.135 0.000 0.33 0.144
S202.002 S221 120 minute 100 year Summer I+20% 107.970 106.264 -0.111 0.000 0.51 0.215
S203.000 S222 120 minute 100 year Summer I+20% 106.680 105.262 -0.163 0.000 0.17 0.065
S203.001 S223 120 minute 100 year Summer I+20% 106.560 105.149 -0.136 0.000 0.33 0.128
S203.002 S224 120 minute 100 year Summer I+20% 106.230 104.799 -0.151 0.000 0.49 0.196
S202.003 S225 120 minute 100 year Summer I+20% 106.560 104.444 -0.181 0.000 0.53 0.415
S202.004 S226 120 minute 100 year Summer I+20% 105.940 104.179 -0.196 0.000 0.46 0.608
S202.005 S227 120 minute 100 year Summer I+20% 104.200 102.861 -0.164 0.000 0.60 0.531
S202.006 S228 120 minute 100 year Summer I+20% 103.920 102.380 -0.185 0.000 0.51 0.354
S202.007 S229 120 minute 100 year Summer I+20% 102.050 100.685 -0.170 0.000 0.58 0.287
S202.008 S230 120 minute 100 year Summer I+20% 100.300 99.097 -0.153 0.000 0.76 0.490
S204.000 S231 120 minute 100 year Summer I+20% 100.320 98.878 -0.157 0.000 0.20 0.071
S204.001 S232 120 minute 100 year Summer I+20% 100.160 98.651 -0.144 0.000 0.28 0.136
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S200.000 S201 1.4 11.3 OK
S200.001 S202 1.6 14.8 OK
S200.002 S203 1.9 21.3 OK
S200.003 S204 2.1 31.9 OK
S200.004 S205 2.2 49.8 OK
S200.005 S206 2.3 53.8 OK
S200.006 S207 2.8 70.7 OK
S200.007 S208 2.8 86.4 OK
S200.008 S209 2.0 90.4 OK
S200.009 S217 1.6 92.8 OK
S200.010 S218 2.6 140.1 SURCHARGED
S200.011 S17 0.5 138.1 SURCHARGED
S201.000 S210 1.3 21.3 OK
S201.001 S211 1.9 32.9 OK
S201.002 S212 2.8 64.3 OK
S201.003 S213 2.9 87.6 OK
S200.012 S13 0.8 226.8 SURCHARGED
S202.000 S219 1.0 9.9 OK
S202.001 S220 1.1 16.4 OK
S202.002 S221 2.1 41.4 OK
S203.000 S222 1.0 8.8 OK
S203.001 S223 1.3 19.2 OK
S203.002 S224 1.4 50.3 OK
S202.003 S225 1.7 99.4 OK
S202.004 S226 2.8 143.6 OK
S202.005 S227 2.5 158.9 OK
S202.006 S228 3.3 187.4 OK
S202.007 S229 3.6 221.6 OK
S202.008 S230 2.0 225.6 OK
S204.000 S231 1.0 10.5 OK
S204.001 S232 1.0 13.2 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B1

©1982-2020 Innovyze

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S202.009 S233 120 minute 100 year Summer I+20% 100.070 98.452 -0.178 0.000 0.67 0.383
S200.013 S234 120 minute 100 year Summer I+20% 99.550 97.970 0.370 0.000 2.97 10.357
S200.014 S35 120 minute 100 year Summer I+20% 99.550 97.724 0.174 0.000 1.64 4.885
S200.015 S235 120 minute 100 year Winter I+20% 99.250 97.723 0.848 0.000 0.00 997.570
S200.016 S236 120 minute 100 year Summer I+20% 98.680 96.542 -0.203 0.000 0.02 0.086
S200.017 S237 120 minute 100 year Summer I+20% 97.830 96.204 -0.201 0.000 0.02 0.040
S200.018 S238 120 minute 100 year Summer I+20% 97.250 95.784 -0.201 0.000 0.03 0.022

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S202.009 S233 2.5 245.3 OK
S200.013 S234 1.7 487.8 SURCHARGED
S200.014 S35 1.7 488.0 SURCHARGED
S200.015 S235 0.1 0.1 SURCHARGED
S200.016 S236 0.6 1.0 OK
S200.017 S237 0.5 1.0 OK
S200.018 S238 0.5 1.0 OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment B2

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Free Flowing Outfall Details for Catchment B2

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S300.006 S 96.500 95.720 95.640 0 0

Simulation Criteria for Catchment B2

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

Synthetic Rainfall Details

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

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Online Controls for Catchment B2

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: S310, DS/PN: S300.006, Volume (m³): 3.7

Unit Reference MD-SHE-0013-1000-1000-1000
Design Head (m) 1.000

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

Application Surface
Sump Available Yes
Diameter (mm) 13

Invert Level (m) 95.850
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) 1.000 0.1 Kick-Flo® 0.120 0.0
Flush-Flo™ 0.052 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 0.1 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 0.2 6.000 0.2 9.000 0.3
0.600 0.1 1.800 0.1 3.500 0.2 6.500 0.2 9.500 0.3
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Storage Structures for Catchment B2
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Tank or Pond Manhole: S310, DS/PN: S300.006

Invert Level (m) 95.850

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

0.000 200.0 1.000 200.0 1.001 0.0
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment B3

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Simulation Criteria for Catchment B3

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

Synthetic Rainfall Details

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

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Online Controls for Catchment B3
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Hydro-Brake® Optimum Manhole: S402, DS/PN: S400.002, Volume (m³): 2.6

Unit Reference MD-SHE-0014-1000-0750-1000
Design Head (m) 0.750

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

Application Surface
Sump Available Yes
Diameter (mm) 14

Invert Level (m) 95.900
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) 0.750 0.1 Kick-Flo® 0.128 0.0
Flush-Flo™ 0.059 0.1 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 0.1 0.800 0.1 2.000 0.1 4.000 0.2 7.000 0.3
0.200 0.1 1.000 0.1 2.200 0.2 4.500 0.2 7.500 0.3
0.300 0.1 1.200 0.1 2.400 0.2 5.000 0.2 8.000 0.3
0.400 0.1 1.400 0.1 2.600 0.2 5.500 0.2 8.500 0.3
0.500 0.1 1.600 0.1 3.000 0.2 6.000 0.2 9.000 0.3
0.600 0.1 1.800 0.1 3.500 0.2 6.500 0.2 9.500 0.3
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Storage Structures for Catchment B3
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Tank or Pond Manhole: S402, DS/PN: S400.002

Invert Level (m) 95.900

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

0.000 120.0 1.000 120.0 1.001 0.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B3
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

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

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S400.000 S400 120 minute 2 year Summer I+20% 99.150 97.390 -0.165 0.000 0.16 0.062
S400.001 S401 120 minute 2 year Summer I+20% 97.750 96.227 -0.173 0.000 0.32 0.137
S400.002 S402 120 minute 2 year Winter I+20% 97.750 96.227 0.102 0.000 0.00 39.784
S400.003 S403 120 minute 2 year Summer I+20% 96.750 95.762 -0.223 0.000 0.00 0.000

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S400.000 S400 1.6 14.0 OK
S400.001 S401 0.8 19.6 OK
S400.002 S402 0.1 0.1 SURCHARGED
S400.003 S403 0.1 0.1 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B3
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

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

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S400.000 S400 120 minute 30 year Summer I+20% 99.150 97.412 -0.143 0.000 0.29 0.087
S400.001 S401 120 minute 30 year Winter I+20% 97.750 96.479 0.079 0.000 0.40 0.424
S400.002 S402 120 minute 30 year Summer I+20% 97.750 96.479 0.354 0.000 0.00 70.659
S400.003 S403 120 minute 30 year Summer I+20% 96.750 95.763 -0.222 0.000 0.00 0.000

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S400.000 S400 1.9 24.9 OK
S400.001 S401 0.8 24.6 SURCHARGED
S400.002 S402 0.1 0.1 SURCHARGED
S400.003 S403 0.1 0.1 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment
B3
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

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

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S400.000 S400 120 minute 100 year Summer I+20% 99.150 97.425 -0.130 0.000 0.37 0.101
S400.001 S401 120 minute 100 year Winter I+20% 97.750 96.648 0.248 0.000 0.51 0.622
S400.002 S402 120 minute 100 year Winter I+20% 97.750 96.648 0.523 0.000 0.00 91.106
S400.003 S403 120 minute 100 year Winter I+20% 96.750 95.763 -0.222 0.000 0.00 0.000

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S400.000 S400 2.0 32.1 OK
S400.001 S401 0.9 31.4 SURCHARGED
S400.002 S402 0.1 0.1 SURCHARGED
S400.003 S403 0.1 0.1 OK
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Appendix 11.2 

 

Interception/SwaleTree Pit Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



91.4

Length Width (m) Area (m2) Quantity Depth (m) Void Ratio Volume (m3)

2,875 0.2 0.3 172.5

345 0.75 1 0.15 0.4 15.5

230 0.6 0.15 0.4 8.3

10 9 0.05 1 4.5

1370 1 0.08 0.4 43.8

242 1 0.1 1 24.2

0 0 0.05 1 0.0
1,375 0.2 0.4 110.0

378.8
91.4

OK

21.1

Length Width (m) Area (m2) Quantity Depth (m) Void Ratio Volume (m3)

875 0.2 0.3 52.5

0 0.75 1 0.15 0.4 0.0

32 0.6 0.15 0.4 1.2

0 0 0.05 1 0.0

1320 1 0.08 0.4 42.2

121 1 0.1 1 12.1

0 1 0.05 1 0.0

210 0.2 0.4 16.8

124.8

21.1

OK

7.5

Length Width (m) Area (m2) Quantity Depth (m) Void Ratio Volume (m3)

225 0.2 0.3 13.5

0 0.75 1 0.15 0.4 0.0

0 0.6 0.15 0.4 0.0

15 1 0.05 1 0.8

0 1 0.08 0.4 0.0

39 1 0.1 1 3.9

0 1 0.05 1 0.0

125 0.2 0.4 10.0

28.2

7.5

OK

Voids of stone below Storage areas

Volume of Interception Provided (m3) =
Volume of Interception Required (m

3
) =

Interception provided > Required

Retention in Detention Basin 

Voids of stone below Swale overflow

Volume of Interception Provided (m3)

Voids of stone below Permeable Paving overflow

Voids of stone below Filter Drains

Tree Pits

Bio Retention

Green Roofs

INTERCEPTION ‐ Glenamuck Nth ‐ Site B ‐ Catchment B1
Paved Surfaces connected to 

the drainage system (Ha) =
2.284

Volume of Interception 

Required (m3
)

Gross Paved Area x 5mm x 0.8 (GDSDS E2.1.1 ‐ Criterion 1)

INTERCEPTION ‐ Glenamuck Nth ‐ Site B ‐ Catchments B2
Paved Surfaces connected to 

the drainage system (Ha) =
0.527

Volume of Interception 

Required (m3)
Gross Paved Area x 5mm x 0.8 (GDSDS E2.1.1 ‐ Criterion 1)

Volume of Interception Provided (m
3
)

Voids of stone below Permeable Paving overflow

Voids of stone below Filter Drains

Voids of stone below Swale overflow

Tree Pits

Green Roofs

Bio Retention

Retention in Detention Basin 

Voids of stone below Storage areas

Volume of Interception Provided (m
3
) =

Volume of Interception Required (m3) =

Interception provided > Required

INTERCEPTION ‐ Glenamuck Nth ‐ Site B ‐ Catchment B3
Paved Surfaces connected to 

the drainage system (Ha) =
0.187

Volume of Interception 

Required (m3)
Gross Paved Area x 5mm x 0.8 (GDSDS E2.1.1 ‐ Criterion 1)

Volume of Interception Provided (m3)

Voids of stone below Permeable Paving overflow

Voids of stone below Filter Drains

Voids of stone below Swale overflow

Tree Pits

Volume of Interception Provided (m3) =

Volume of Interception Required (m3
) =

Interception provided > Required

Green Roofs

Bio Retention

Retention in Detention Basin 

Voids of stone below Storage areas
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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 = 1.500 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 = 20 m

1500

6
2

1
5

0

2782

1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

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 = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 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) = 72.0 mm

Factor Z2 (Wallingford procedure); Z2 = 1.63

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2  M5_1hri = 117.5 mm

Design rainfall intensity; Imax = M100_1hr / D = 117.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 192 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 6.0 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 62 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 = 0.104 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 1.893 m

Hydraulic radius; R = A / P = 0.055 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 6.0 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)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2  (x + dfree) / s + w = 2.782 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 21.4 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 30.0 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 1.5 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 19.9 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 0.8 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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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 = 7 m

750
5

6

1
5

0
1996

1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

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 = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 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) = 72.0 mm

Factor Z2 (Wallingford procedure); Z2 = 1.63

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2  M5_1hri = 117.5 mm

Design rainfall intensity; Imax = M100_1hr / D = 117.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 75 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 2.3 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 56 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 = 0.051 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 1.104 m

Hydraulic radius; R = A / P = 0.046 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 2.3 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.046 m/s

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 = 1.996 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 8.4 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 5.3 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 0.3 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 8.1 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 0.1 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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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 = 1.200 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 = 40 m

1200
9
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1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

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 = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 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) = 72.0 mm

Factor Z2 (Wallingford procedure); Z2 = 1.63

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2  M5_1hri = 117.5 mm

Design rainfall intensity; Imax = M100_1hr / D = 117.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 300 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 9.3 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 96 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 = 0.143 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 1.812 m

Hydraulic radius; R = A / P = 0.079 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 9.4 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.065 m/s

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 = 2.690 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 33.5 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 48.0 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 2.4 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 31.1 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 1.2 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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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 = 2.000 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 = 150 m

2000
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1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 2 hr

Return period; Period = 30 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 mm

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

Factor Z1 (Wallingford procedure); Z1 = 1.27

Rainfall for 2hr storm with 5 year return period; M5_2hri = Z1  M5_60min  (1 + pclimate) = 91.2 mm

Factor Z2 (Wallingford procedure); Z2 = 1.31

Rainfall for 2hr storm with 30 year return period; M30_2hr = Z2  M5_2hri = 119.1 mm

Design rainfall intensity; Imax = M30_2hr / D = 59.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 910 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 14.3 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 87 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 = 0.198 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 2.558 m

Hydraulic radius; R = A / P = 0.077 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 14.4 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.072 m/s

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 = 3.439 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 102.9 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 300.0 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 29.8 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 73.1 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 7.5 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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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 = 2.000 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 = 54 m

2000
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1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

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 = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 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) = 72.0 mm

Factor Z2 (Wallingford procedure); Z2 = 1.63

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2  M5_1hri = 117.5 mm

Design rainfall intensity; Imax = M100_1hr / D = 117.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 492 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 15.3 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 97 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 = 0.221 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 2.616 m

Hydraulic radius; R = A / P = 0.085 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 15.3 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)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2  (x + dfree) / s + w = 3.494 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 54.9 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 108.0 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 5.4 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 49.6 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 2.7 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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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 = 1.000 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
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3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

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 = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 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) = 72.0 mm

Factor Z2 (Wallingford procedure); Z2 = 1.63

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2  M5_1hri = 117.5 mm

Design rainfall intensity; Imax = M100_1hr / D = 117.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 344 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 10.7 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 87 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 = 0.110 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 1.557 m

Hydraulic radius; R = A / P = 0.071 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 10.7 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.097 m/s

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 = 2.438 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 38.4 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 30.0 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 1.5 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 36.9 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 0.8 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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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 = 1.000 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 = 18 m

1000
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3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

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 = 0.276

5-year return period rainfall of 60 minutes duration; M5_60min = 60.0 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) = 72.0 mm

Factor Z2 (Wallingford procedure); Z2 = 1.63

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2  M5_1hri = 117.5 mm

Design rainfall intensity; Imax = M100_1hr / D = 117.5 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 120 m2

Percentage of area that is impermeable; p = 95 %

Maximum surface water runoff; Qmax = Acatch  p  Imax = 3.7 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 59 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 = 0.069 m2

Perimeter of flow; P = w + 2  (x2 + (x / s)2) = 1.374 m

Hydraulic radius; R = A / P = 0.050 m
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Check flow using Manning equation; Qcheck = A  (R / 1 m)2/3  S1/2  1 m/s / n = 3.8 l/s

Maximum velocity of flow; Vmax = Qmax / A = 0.054 m/s

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 = 2.264 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax  D = 13.4 m3

Infiltration area of swale (assume flat base only); Ainfil = L  w = 18.0 m2

Infiltration volume of swale; Vinfil = f  D  Ainfil = 0.9 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 12.5 m3

Interception storage volume provided; Vinfil_prov = L  w  doutlet / 2 = 0.5 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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Ref 2411

Sheet 1

Date Jan'26

By RM Revised

Tree Pit Interception Volume No.1 Tree Pit Interception Volume No.2

Length 5 m Length 5 m

Width 3.5 m Width 2 m

Storage depth 0.1 m Storage depth 0.1 m

Interception Volume Available 1.75 m3
Interception Volume Available 1 m3

Interception Volume Required * A x 0.8 x I  Interception Volume Required * A x 0.8 x I 

Drained Impermeable Area (A) 280 m2
Drained Impermeable Area (A) 118 m2

Rainfall depth (i) 5 mm Rainfall depth (i) 5 mm

Interception Volume Required 1.12 m3
Interception Volume Required 0.472 m3

Volume Required = 1.120 PASS Volume Required = 0.472 PASS
Volume Provided = 1.750 Volume Provided = 1

* GDSDS E2.1.1 * GDSDS E2.1.1

Tree Pit Interception Volume No.3 Tree Pit Interception Volume No.4

Length 5.000 m Length 5.000 m

Width 2.000 m Width 3.100 m

Storage depth 0.100 m Storage depth 0.100 m

Interception Volume Available 1.000 m3
Interception Volume Available 1.550 m3

Interception Volume Required * A x 0.8 x I  Interception Volume Required * A x 0.8 x I 

Drained Impermeable Area (A) 115.000 m2
Drained Impermeable Area (A) 317.000 m2

Rainfall depth (i) 5.000 mm Rainfall depth (i) 5.000 mm

Interception Volume Required 0.460 m3
Interception Volume Required 1.268 m3

Volume Required = 0.460 PASS Volume Required = 1.268 PASS
Volume Provided = 1.000 Volume Provided = 1.550

* GDSDS E2.1.1 * GDSDS E2.1.1

Tree Pit Interception Volume No.5 Tree Pit Interception Volume No.6

Length 5.000 m Length 5.000 m

Width 4.750 m Width 1.500 m

Storage depth 0.100 m Storage depth 0.100 m

Interception Volume Available 2.375 m3
Interception Volume Available 0.750 m3

Interception Volume Required * A x 0.8 x I  Interception Volume Required * A x 0.8 x I 

Drained Impermeable Area (A) 191.000 m2
Drained Impermeable Area (A) 109.000 m2

Rainfall depth (i) 5.000 mm Rainfall depth (i) 5.000 mm

Interception Volume Required 0.764 m3
Interception Volume Required 0.436 m3

Volume Required = 0.764 PASS Volume Required = 0.436 PASS
Volume Provided = 2.375 Volume Provided = 0.750

* GDSDS E2.1.1 * GDSDS E2.1.1
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Attenuation Storage Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROJECT REF: Glenamuck North Site B -2411
PROJECT: Storage Catchment B1

DATE: 21-Jan-26
CREATED BY: RM

SYSTEM PARAMETERS SYSTEM DETAIL
Required Total Storage 1100 m3 Chamber Model RT-720
Attenuation Chamber Model RT-720 Unit Width 1.15 m
Filtration Permeable Geo or Impermeable Geo Filter geo - TS1000 Unit Length 2.175 m
Number of Separator Rows (IR) 1 Unit Height 0.72 m

Min Cover Over System 0.3 m
SITE PARAMETERS Max Cover Over Chamber 4.5 m
Stone Porosity 45% Chamber Internal Storage Vol. 1.16 m3

Excavation Batter Angle (degrees) 60 ° Minimum Requirement Header Pipe Internal Storage Vol in Excavation 0.0 m3

Stone Above Chambers 0.3 m 0.15
Stone Below Chambers 0.3 m 0.15 if cover <= 2.5m or 0.2 for bigger cover STONE AND EXCAVATION DETAIL
In-between Row Spacing 0.15 m 0.15 Volume of Dig for System 1841 m3

Additional Storage outside Excavation. E.g manholes, Header Pipe 5 m3 Width at base 22.00 m
Width at top 23.52 m

HEADER PIPE Length at base 60.50 m
Is Header pipe required within excavation No Length at top 62.02 m
Orientation of Header Pipe Perp to IR Depth Of System 1.32 m
Diameter of Header Pipe 0.6 m Area of Dig at Base of System 1331 m2

Length of Header Pipe 0 m Area of Dig at Top of System 1459 m2

 Void Ratio 60%
CHAMBER SYSTEM DIMENSIONS Calculated Adopted Stone Requirement - m3 1337 m3

Number of Rows 16 ea Stone Requirement - tonne 2025 tonne
Number of units per Row 27 ea
System Installed Storage Depth (effective storage depth) 1.320 m
Tank overall installed Width at base 21.65 22 m  
Tank overall installed Length at Base 60.455 60.5 m  
Total Effective System Storage 1098.0 1111.3 m3  

SYSTEM ITEM LIST
Item Product Calculated Adopted unit €/unit Total Comments
Storage
Chamber Type RT-720 432 432 ea -€                       -€                    
Endcap Type RT-720 ec 32 32 ea -€                       -€                    

CubicM3 Stormwater Management System Design Tool Ver: June 2025



PROJECT REF: Glenamuck North Site B -2411
PROJECT: Storage Catchment B2

DATE: 21-Jan-26
CREATED BY: RM

SYSTEM PARAMETERS SYSTEM DETAIL
Required Total Storage 173 m3 Chamber Model RT-720
Attenuation Chamber Model RT-720 Unit Width 1.15 m
Filtration Permeable Geo or Impermeable Geo Filter geo - TS1000 Unit Length 2.175 m
Number of Separator Rows (IR) 1 Unit Height 0.72 m

Min Cover Over System 0.3 m
SITE PARAMETERS Max Cover Over Chamber 4.5 m
Stone Porosity 45% Chamber Internal Storage Vol. 1.16 m3

Excavation Batter Angle (degrees) 60 ° Minimum Requirement Header Pipe Internal Storage Vol in Excavation 0.0 m3

Stone Above Chambers 0.3 m 0.15
Stone Below Chambers 0.3 m 0.15 if cover <= 2.5m or 0.2 for bigger cover STONE AND EXCAVATION DETAIL
In-between Row Spacing 0.15 m 0.15 Volume of Dig for System 299 m3

Additional Storage outside Excavation. E.g manholes, Header Pipe 5 m3 Width at base 6.10 m
Width at top 7.62 m

HEADER PIPE Length at base 32.20 m
Is Header pipe required within excavation No Length at top 33.72 m
Orientation of Header Pipe Perp to IR Depth Of System 1.32 m
Diameter of Header Pipe 0.6 m Area of Dig at Base of System 196 m2

Length of Header Pipe 0 m Area of Dig at Top of System 257 m2

 Void Ratio 59%
CHAMBER SYSTEM DIMENSIONS Calculated Adopted Stone Requirement - m3 233 m3

Number of Rows 4 ea Stone Requirement - tonne 353 tonne
Number of units per Row 14 ea
System Installed Storage Depth (effective storage depth) 1.320 m
Tank overall installed Width at base 6.05 6.1 m  
Tank overall installed Length at Base 32.18 32.2 m  
Total Effective System Storage 174.6 175.7 m3  

SYSTEM ITEM LIST
Item Product Calculated Adopted unit €/unit Total Comments
Storage
Chamber Type RT-720 56 56 ea -€                       -€                    
Endcap Type RT-720 ec 8 8 ea -€                       -€                    

CubicM3 Stormwater Management System Design Tool Ver: June 2025



PROJECT REF: Glenamuck North Site B -2411
PROJECT: Storage Catchment B3

DATE: 21-Jan-26
CREATED BY: RM

SYSTEM PARAMETERS SYSTEM DETAIL
Required Total Storage 102 m3 Chamber Model RT-720
Attenuation Chamber Model RT-720 Unit Width 1.15 m
Filtration Permeable Geo or Impermeable Geo Filter geo - TS1000 Unit Length 2.175 m
Number of Separator Rows (IR) 1 Unit Height 0.72 m

Min Cover Over System 0.3 m
SITE PARAMETERS Max Cover Over Chamber 4.5 m
Stone Porosity 45% Chamber Internal Storage Vol. 1.16 m3

Excavation Batter Angle (degrees) 60 ° Minimum Requirement Header Pipe Internal Storage Vol in Excavation 0.0 m3

Stone Above Chambers 0.3 m 0.15
Stone Below Chambers 0.3 m 0.15 if cover <= 2.5m or 0.2 for bigger cover STONE AND EXCAVATION DETAIL
In-between Row Spacing 0.15 m 0.15 Volume of Dig for System 186 m3

Additional Storage outside Excavation. E.g manholes, Header Pipe 5 m3 Width at base 6.00 m
Width at top 7.52 m

HEADER PIPE Length at base 20.00 m
Is Header pipe required within excavation No Length at top 21.52 m
Orientation of Header Pipe Perp to IR Depth Of System 1.32 m
Diameter of Header Pipe 0.6 m Area of Dig at Base of System 120 m2

Length of Header Pipe 0 m Area of Dig at Top of System 162 m2

 Void Ratio 56%
CHAMBER SYSTEM DIMENSIONS Calculated Adopted Stone Requirement - m3 157 m3

Number of Rows 3 ea Stone Requirement - tonne 238 tonne
Number of units per Row 8 ea
System Installed Storage Depth (effective storage depth) 1.320 m
Tank overall installed Width at base 4.75 6 m  
Tank overall installed Length at Base 19.13 20 m  
Total Effective System Storage 85.9 104.2 m3  

SYSTEM ITEM LIST
Item Product Calculated Adopted unit €/unit Total Comments
Storage
Chamber Type RT-720 24 24 ea -€                       -€                    
Endcap Type RT-720 ec 6 6 ea -€                       -€                    

CubicM3 Stormwater Management System Design Tool Ver: June 2025
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SPR Soil Derivation Data 
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GSI/Teagasc Soil Data 
 

Using the results of the site investigation trial holes as well as the Teagasc data 
sets noted previously, a Soil class of S3 ort S4 could be interpolated. 
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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. 

 
Flood Studies Report  
 
Based on the above definitions a SOIL Type 3 or 4 could be chosen for the 
Glenamuck North development site 
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Winter Rain Acceptance Potential (WRAP) Map 
 
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. 
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Flood Studies Report (FSR) 
 
From the FSR table, reproduced above showing the noted drainage and slope 
classes, the Soil type could be interpolated between a type 4 and a type 3. 

 
 

 
Transport Infrastructure Ireland -TII publication Drainage of Runoff from Natural 
Catchments 2015, Volume 4 Sections 2 of the Design Manual for Roads and 
Bridges (DMRB)  
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Site investigation results when compared to the TII publication suggest that a 
SOIL type 4 could be chosen.  

 
 

 
HR Wallingford Greenfield Runoff Estimation Tool 
 
It is noted that a SOIL type 2 was the default value given for the input site 
coordinates  
 

 
 
 
 
Based on interpretation of each of the above data sets a Soil Type 2, 
3,4, or 5 could be interpreted. Type 4 soil was chosen as appropriate 
for this site. 
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Appendix 11.5 

 

HRWallingford Qbar Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

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.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting (Irish Grid)

Site northing (Irish Grid)

Site easting (Irish Transverse Mercator)

Site northing (Irish Transverse Mercator)

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

15/01/2026

Roger Mullarkey

2411B

2.2.2

Glenamuck Nth

Site B(catch B1 & B2)

320638

223291

720563

723319

4.14

https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright


Greenfield runoff

Method
Method

IH124
My value Map value

SAAR (mm) 1021

How should SPR be derived?

WRAP soil type 2

SPR

QBar (IH124) (l/s)

Growth curve factors
My value Map value

Hydrological region 12

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.01 l/s are reported as 0.01 l/s.

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.2.2) developed by HR Wallingford and available at uksuds.com (https://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 uksuds.com/terms-conditions

(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate 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, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.

IH124

mm

WRAP soil type

4

l/s

12

l/s

l/s

l/s

l/s

l/s

l/s

994

0.47

30.1

0.85

0.95

1.72

2.13

2.61

2.86

IH124

25.6

28.6

51.8

64.2

78.6

86.2

https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions


Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

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.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting (Irish Grid)

Site northing (Irish Grid)

Site easting (Irish Transverse Mercator)

Site northing (Irish Transverse Mercator)

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

09/01/2026

Roger Mullarkey

2411B

2.2.2

Glenamuck North 

Site B3

320604

223283

720529

723312

0.3

https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright


Greenfield runoff

Method
Method

IH124
My value Map value

SAAR (mm) 1021

How should SPR be derived?

WRAP soil type 2

SPR

QBar (IH124) (l/s)

Growth curve factors
My value Map value

Hydrological region 12

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.01 l/s are reported as 0.01 l/s.

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.2.2) developed by HR Wallingford and available at uksuds.com (https://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 uksuds.com/terms-conditions

(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate 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, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.
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GSI Data 
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Soakaway Testing 
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1.0   Preamble 

 
On the instructions of Roger Mullarkey & Associates, on behalf of Durkan Group, a site investigation was 

carried out by Ground Investigations Ireland Ltd. (GII) in January 2025 at the site of the proposed 

development in Kilternan, Dublin 18.  

 

 

2.0   Overview 
 

2.1.   Background  
 

It is proposed to construct a new development with associated services, access roads and car parking at 

the proposed site. At the time of the site investigation the site consisted of four fields which were transected 

by the ongoing construction of the new Glenamuck District Distributor Road (GDDR) in Dublin 18. 

 

2.2.   Purpose and Scope 

 
The purpose of the site investigation was to investigate subsurface conditions utilising a variety of 

investigative methods in accordance with the project specification. The scope of the work undertaken for 

this project included the following: 

 

 Visit project site to observe existing conditions 

 Carry out 4 No. Trial Pits to a maximum depth of 1.60m BGL 

 Carry out 4 No. Soakaway tests to determine a soil infiltration value to BRE Digest 365 

 Report with recommendations 

 

 

3.0   Subsurface Exploration 

 
3.1.   General 

 
During the ground investigation a programme of intrusive investigation specified by the Consulting Engineer 

was undertaken to determine the sub surface conditions at the proposed site.  Regular sampling and in-

situ testing were undertaken in the exploratory holes to facilitate the geotechnical descriptions and to enable 

laboratory testing to be carried out on the soil samples recovered during excavation and drilling.  

The procedures used in this site investigation are in accordance with Eurocode 7 Part 2: Ground 

Investigation and testing (ISEN 1997 – 2:2007) and B.S. 5930:2015+A1:2020. 

 
3.2.   Trial Pits 

 
The trial pits were excavated using a JCB 3CX excavator at the locations shown in the exploratory hole 

location plan in Appendix 1. The locations were checked using a CAT scan to minimise the potential for 

encountering services during the excavation. The trial pits were sampled, logged and photographed by a 
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Geotechnical Engineer/Engineering Geologist prior to backfilling with arisings.  Notes were made of any 

services, inclusions, pit stability, groundwater encountered, and the characteristics of the strata 

encountered and are presented on the trial pit logs which are provided in Appendix 2 of this Report. 

 

3.3.   Soakaway Testing 

 
The soakaway testing was carried out in selected trial pits at the locations shown in the exploratory hole 

location plan in Appendix 1. These pits were carefully excavated and filled with water to assess the 

infiltration characteristics of the proposed site.  The pits were allowed to drain and the drop in water level 

was recorded over time as required by BRE Digest 365.  The pits were logged prior to completing the 

soakaway test and were backfilled with arising’s upon completion. The soakaway test results are provided 

in Appendix 3 of this Report. 

 

3.4.   Surveying 

 
The exploratory hole locations have been recorded using a KQGeo M8 GNSS System which records the 

coordinates and elevation of the locations to Irish Transverse Mercator (ITM) as required by the project 

specification.  The coordinates and elevations are provided on the exploratory hole logs in the appendices 

of this Report. 

 

 

     
 

    
 

   

 

 

  

  

 

 

  

 

  

  

 

   

 

20%) or high (20%-50%) cobble and boulder content, where noted on the exploratory hole logs.

granular lenses occasionally present in the glacial till matrix. These deposits had low (<5%), medium (5%- 

boulder content. The secondary sand and gravel constituents varied across the site and with depth, with 

typically as brown / greyish brown / brown mottled grey / grey sandy gravelly CLAY with low cobble and 

COHESIVE  DEPOSITS: Cohesive  deposits  were  encountered  beneath the  topsoil and  were  described 

0.30m BGL.

TOPSOIL: Topsoil was encountered in all the exploratory holes and was present to a maximum depth of 

 Cohesive Deposits

 Topsoil

The sequence of strata encountered was consistent across the site and generally comprised;

provided in the exploratory hole logs included in the appendices of this report.

and laboratory test results.  The full details of the strata encountered during the ground investigation are 

The ground conditions encountered during the investigation are summarised below with reference to in-situ 

  4.1. General

4.0 Ground Conditions
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4.2.   Groundwater 

 
Groundwater strikes are noted on the exploratory hole logs where they occurred. It should be noted that 

these exploratory holes did not remain open for sufficiently long periods of time to establish the 

hydrogeological regime and groundwater levels would be expected to vary with the tide, time of year, 

rainfall, nearby construction and other factors.  
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5.0 Recommendations & Conclusions 
 

5.1.   General 
 
The recommendations given and opinions expressed in this report are based on the findings as detailed in 

the exploratory hole records. Where an opinion is expressed on the material between exploratory hole 

locations, this is for guidance only and no liability can be accepted for its accuracy. No responsibility can 

be accepted for conditions which have not been revealed by the exploratory holes.  Limited information has 

been provided at the ground investigation stage and any designs based on the recommendations or 

conclusions should be completed in accordance with the current design codes, taking into account the 

variation and the specific details contained within the exploratory hole logs.   

 
5.2.   Soakaway Design 

 

At the locations of all soakaway tests, the water level dropped too slowly to allow calculation of ‘f’ the soil 

infiltration rate. These locations are therefore not recommended as suitable for soakaway design and 

construction. 

 
5.3.   Excavations 

 
Short term temporary excavations in the cohesive deposits will remain stable for a limited time only and will 

require to be appropriately battered or the sides supported if the excavation is below 1.25m BGL or is 

required to permit man entry. Excavations in the soft Cohesive Deposits will require to be appropriately 

battered or the sides supported due to the low strength of these deposits. The groundwater and stability 

noted on the trial pit logs should be consulted when determining the most appropriate construction methods 

for excavations.   

 

The recommendations provided in this report should be verified in the design of the proposed buildings, 

using the full details of the loading conditions and taking into consideration the allowable tolerable 

settlements/movements that the building can accommodate. The founding strata should be inspected and 

verified by a suitably qualified engineer prior to construction of the building foundations. 
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Soakaway test carried out in accordance with BRE Digest 365
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Water strike(1) at 1.00m.
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Method : Trial Pit
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Machine : JCB 3CX
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1.50 B

1/1

Method : Trial Pit

  Excavator 
Machine : JCB 3CX
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1.80m x 0.50m x 1.50m
L x W x D 

1

(0.30)

TOPSOIL

  0.30

(0.40)

Soft light brown slightly sandy slightly gravelly CLAY 

  0.70

(0.80)

Soft to firm greyish brown sandy slightly gravelly CLAY 

  1.50
Complete at 1.50m

Groundwater encountered, seepage at 1.10m BGL
Trial Pit unstable; spalling at 0.70m BGL
Tril Pit complete at 1.50m BGL
Soakaway test carried out in accordance with BRE Digest 365

0.50 B

Water strike(1) at 1.10m.

1.50 B

1/1

Method : Trial Pit

  Excavator 
Machine : JCB 3CX
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

1.80m x 0.50m x 1.50m
L x W x D 

1

(0.30)

TOPSOIL

  0.30

(0.40)

  0.70

(0.80)

  1.50
Complete at 1.50m

Groundwater encountered, seepage at 1.50m BGL
Trial Pit unstable; spalling at 0.70m BGL
Tril Pit complete at 1.50m BGL
Soakaway test carried out in accordance with BRE Digest 365

0.50 B

Water strike(1) at 1.50m.1.50 B

1/1

Method : Trial Pit

  Excavator 
Machine : JCB 3CX

Soft light brown slightly sandy slightly gravelly CLAY

Soft greyish brown sandy slightly gravelly CLAY
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APPENDIX 3 – Soakaway Testing Records 



Cowley Lands Kilternan Soakaway Test Report

SA01
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.9m x 0.50m x 1.5m (L x W x D)

Date Time

22/01/2025 0 -0.380
22/01/2025 5 -0.390
22/01/2025 44 -0.400
22/01/2025 123 -0.400
22/01/2025 185 -0.410
22/01/2025 242 -0.420
22/01/2025 274 -0.420

*Soakaway failed - Pit backfilled

Start depth Depth of Pit Diff 75% full 25%full
0.38 1.500 1.120 0.66 1.22

Water level 

(m bgl)
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Cowley Lands Kilternan Soakaway Test Report

SA02
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.6m x 0.50m x 1.5m (L x W x D)

Date Time

22/01/2025 0 -0.420
22/01/2025 2 -0.440
22/01/2025 5 -0.450
22/01/2025 111 -0.650
22/01/2025 145 -0.690
22/01/2025 255 -0.790
22/01/2025 297 -0.820

*Soakaway failed - Pit backfilled

Start depth Depth of Pit Diff 75% full 25%full
0.42 1.500 1.080 0.69 1.23

Water level 

(m bgl)
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Cowley Lands Kilternan Soakaway Test Report

SA03
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.8m x 0.50m x 1.5m (L x W x D)

Date Time

22/01/2025 0 -0.330
22/01/2025 2 -0.340
22/01/2025 10 -0.370
22/01/2025 29 -0.390
22/01/2025 199 -0.560
22/01/2025 231 -0.570
22/01/2025 275 -0.610

*Soakaway failed - Pit backfilled

Start depth Depth of Pit Diff 75% full 25%full
0.33 1.500 1.170 0.6225 1.2075

Water level 

(m bgl)
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Cowley Lands Kilternan Soakaway Test Report

SA04
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.6m x 0.50m x 1.5m (L x W x D)

Date Time

22/01/2025 0 -0.390
22/01/2025 5 -0.390
22/01/2025 55 -0.420
22/01/2025 142 -0.450
22/01/2025 173 -0.460
22/01/2025 215 -0.480
22/01/2025 273 -0.480

*Soakaway failed - Pit backfilled

Start depth Depth of Pit Diff 75% full 25%full
0.39 1.500 1.110 0.6675 1.2225

Water level 

(m bgl)
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Appendix 11.8 

 

Kilternan Glenamuck LAP MapNo.PL25010 
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Appendix 11.9 

 

DLRCC CDP – Flood Map No.9 
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Appendix 11.10 

 

OPW Summary Report 
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Appendix 11.11 

 

GDRS EIAR Hydrological Maps 14-2 & 14-2 
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Appendix 11.12 

 

Uisce Éireann Records Maps 
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Appendix 11.13 

 

Met Éireann Rainfall Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                            Met Eireann
                          Return Period Rainfall Depths for sliding Durations
                           Irish Grid:  Easting: 320661, Northing: 223188,

               Interval     |                                     Years
DURATION   6months, 1year,  |      2,     3,     4,     5,    10,    20,    30,    50,    75,   100,   120, 
  5 mins       2.4,   3.4,  |    4.0,   4.9,   5.5,   6.0,   7.6,   9.4,  10.6,  12.3,  13.8,  15.0,  15.8,
 10 mins       3.3,   4.8,  |    5.6,   6.8,   7.7,   8.3,  10.5,  13.0,  14.7,  17.1,  19.2,  20.9,  22.0,
 15 mins       3.9,   5.6,  |    6.6,   8.0,   9.0,   9.8,  12.4,  15.3,  17.3,  20.1,  22.6,  24.6,  25.9,
 30 mins       5.2,   7.4,  |    8.6,  10.4,  11.6,  12.5,  15.7,  19.3,  21.7,  25.0,  28.1,  30.4,  32.0,
 1 hours       6.8,   9.6,  |   11.1,  13.3,  14.9,  16.0,  19.9,  24.3,  27.1,  31.2,  34.8,  37.6,  39.5,
 2 hours       9.0,  12.5,  |   14.4,  17.2,  19.0,  20.5,  25.2,  30.5,  34.0,  38.9,  43.2,  46.5,  48.7,
 3 hours      10.6,  14.6,  |   16.8,  19.9,  22.0,  23.7,  29.0,  34.9,  38.8,  44.2,  48.9,  52.6,  55.1,
 4 hours      11.9,  16.3,  |   18.7,  22.1,  24.4,  26.2,  32.0,  38.4,  42.6,  48.4,  53.5,  57.5,  60.1,
 6 hours      14.0,  19.1,  |   21.7,  25.6,  28.2,  30.2,  36.7,  43.9,  48.5,  55.0,  60.7,  65.1,  68.0,
 9 hours      16.5,  22.3,  |   25.3,  29.7,  32.7,  34.9,  42.2,  50.2,  55.4,  62.5,  68.8,  73.7,  76.9,
12 hours      18.5,  24.9,  |   28.2,  33.0,  36.2,  38.7,  46.5,  55.2,  60.8,  68.5,  75.3,  80.4,  83.9,
18 hours      21.8,  29.1,  |   32.8,  38.3,  41.9,  44.6,  53.5,  63.1,  69.3,  77.9,  85.4,  91.1,  94.9,
24 hours      24.5,  32.4,  |   36.5,  42.5,  46.4,  49.4,  59.0,  69.4,  76.1,  85.3,  93.3,  99.5, 103.5,
  2 days      30.5,  39.4,  |   44.0,  50.5,  54.7,  58.0,  68.1,  79.1,  86.0,  95.5, 103.7, 109.9, 114.0,
  3 days      35.6,  45.3,  |   50.3,  57.3,  61.8,  65.3,  76.1,  87.6,  94.8, 104.7, 113.2, 119.5, 123.8,
  4 days      40.1,  50.7,  |   55.9,  63.4,  68.2,  71.8,  83.2,  95.2, 102.8, 113.0, 121.8, 128.4, 132.7,
  6 days      48.3,  60.2,  |   66.0,  74.3,  79.6,  83.6,  95.9, 108.9, 117.1, 128.0, 137.3, 144.3, 148.8,
  8 days      55.8,  68.8,  |   75.2,  84.1,  89.8,  94.1, 107.4, 121.2, 129.9, 141.4, 151.2, 158.5, 163.3,
 10 days      62.8,  76.8,  |   83.6,  93.2,  99.3, 103.9, 118.0, 132.6, 141.7, 153.8, 164.0, 171.7, 176.7,
 12 days      69.4,  84.4,  |   91.7, 101.9, 108.3, 113.1, 127.9, 143.3, 152.8, 165.4, 176.1, 184.0, 189.2,
 16 days      82.0,  98.8,  |  106.8, 118.0, 125.1, 130.4, 146.5, 163.2, 173.4, 187.0, 198.5, 207.0, 212.5,
 20 days      94.0, 112.3,  |  121.0, 133.2, 140.8, 146.6, 163.9, 181.7, 192.6, 207.1, 219.2, 228.2, 234.1,
 25 days     108.3, 128.4,  |  137.9, 151.2, 159.5, 165.7, 184.4, 203.5, 215.2, 230.6, 243.5, 253.0, 259.3,
 
NOTES:
These values are derived from a Depth Duration Frequency (DDF) Model update 2023
For details refer to:
’Mateus C., and Coonan, B. 2023. Estimation of point rainfall frequencies in Ireland. Technical Note No. 68. Met Eireann’,
 Available for download at:
 http://hdl.handle.net/2262/102417

Roger
Text Box
Glenamuck North -Site B Dec 2025
320661E,223188N
M5/60 = 16.0mm
r=0.276
SAAR = 994
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Appendix 11.14 

 

Uisce Éireann Confirmation of Feasibility 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Stiúrthóirí / Directors: Niall Gleeson (POF / CEO), Jerry Grant (Cathaoirleach / Chairperson), Gerard Britchfield, Liz Joyce, Michael Nolan, 

Patricia King, Eileen Maher, Cathy Mannion, Paul Reid, Michael Walsh. 

Oifig Chláraithe / Registered Office: Teach Colvill, 24-26 Sráid Thalbóid, Baile Átha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street, 

Dublin, Ireland D01NP86 

Is cuideachta ghníomhaíochta ainmnithe atá faoi theorainn scaireanna é Uisce Éireann / Uisce Éireann is a designated activity company, limited by 

shares.  

Cláraithe in Éirinn Uimh.: 530363 / Registered in Ireland No.: 530363. 

 
 

 CONFIRMATION OF FEASIBILITY 

 

Phillip Assaf 

1st Floor Maple House 
Lower Kilmacud Road 
Stillorgan 
Dublin 
A94E3F2 
  
19 November 2025 
 

 

Our Ref: CDS24006778 Pre-Connection Enquiry 

Site B, Glenamuck North, Kilternan, Dublin  

 
 
Dear Applicant/Agent, 
    

We have completed the review of the Pre-Connection Enquiry. 

Uisce Éireann has reviewed the pre-connection enquiry in relation to a Water & 
Wastewater connection for a Housing Development of 250 unit(s) at Site B, 
Glenamuck North, Kilternan, Dublin, (the Development). 

Based upon the details provided we can advise the following regarding 
connecting to the networks; 

 

• Water Connection       - Feasible without infrastructure upgrade by 
Uisce Éireann 

     

- A new 200mm diameter spur has been 
constructed from the new 355mm 
diameter water main to service the 
development as part of the Glenamuck 
District Roads Scheme 
 

• Wastewater Connection 

 
- Feasible without infrastructure upgrade by 

Uisce Éireann 

 

- A new 225mm diameter spur has been 
constructed from the new 450mm 
diameter foul sewer to service the 
development as part of the Glenamuck 
District Roads Scheme 



 

 

 

This letter does not constitute an offer, in whole or in part, to provide a connection 
to any Uisce Éireann infrastructure. Before the Development can be connected 
to our network(s) you must submit a connection application and be granted and 
sign a connection agreement with Uisce Éireann. 

As the network capacity changes constantly, this review is only valid at the time 
of its completion. As soon as planning permission has been granted for the 
Development, a completed connection application should be submitted. The 
connection application is available at www.water.ie/connections/get-connected/ 

 

 

Where can you find more information? 

• Section A - What is important to know? 

• Section B - Details of Uisce Éireann’s Network(s) 
 

 

This letter is issued to provide information about the current feasibility 

of the proposed connection(s) to Uisce Éireann’s network(s). This is not 

a connection offer and capacity in Uisce Éireann’s network(s) may only 

be secured by entering into a connection agreement with Uisce Éireann. 

For any further information, visit www.water.ie/connections, email 

newconnections@water.ie or contact 1800 278 278. 

  

Yours sincerely,  

 

 

Dermot Phelan  
Connections Delivery Manager 
 

  

http://www.water.ie/connections/get-connected/
http://www.water.ie/connections
mailto:newconnections@water.ie


 

  

Section A - What is important to know? 

What is important to 
know?  

Why is this important? 

Do you need a 
contract to connect? 

• Yes, a contract is required to connect. This letter does not 
constitute a contract or an offer in whole or in part to 
provide a connection to Uisce Éireann’s network(s). 

• Before the Development can connect to Uisce Éireann’s 
network(s), you must submit a connection application and 
be granted and sign a connection agreement with Uisce 
Éireann. 

 

When should I 
submit a Connection 
Application? 
 

• A connection application should only be submitted after 
planning permission has been granted. 

Where can I find 
information on 
connection charges? 
 

• Uisce Éireann connection charges can be found at: 
https://www.water.ie/connections/information/charges/ 

Who will carry out 
the connection 
work? 
 

• All works to Uisce Éireann’s network(s), including works in 
the public space, must be carried out by Uisce Éireann*. 

 
*Where a Developer has been granted specific permission 
and has been issued a connection offer for Self-Lay in the 
Public Road/Area, they may complete the relevant 
connection works 

 
Fire flow 
Requirements 

• The Confirmation of Feasibility does not extend to fire flow 
requirements for the Development. Fire flow requirements 
are a matter for the Developer to determine. 

• What to do? - Contact the relevant Local Fire Authority 

 
Plan for disposal of 
storm water 

• The Confirmation of Feasibility does not extend to the 
management or disposal of storm water or ground waters.  

• What to do? - Contact the relevant Local Authority to 
discuss the management or disposal of proposed storm 
water or ground water discharges. 

 
Where do I find 
details of Uisce 
Éireann’s 
network(s)? 

• Requests for maps showing Uisce Éireann’s network(s) can 
be submitted to: datarequests@water.ie 

mailto:datarequests@water.ie


 

 

 

What are the design 
requirements for the 
connection(s)?  

• The design and construction of the Water & Wastewater 
pipes and related infrastructure to be installed in this 
Development shall comply with the Uisce Éireann 

Connections and Developer Services Standard Details 

and Codes of Practice, available at 
www.water.ie/connections 

Trade Effluent 
Licensing 

• Any person discharging trade effluent** to a sewer, must 
have a Trade Effluent Licence issued pursuant to section 
16 of the Local Government (Water Pollution) Act, 1977 (as 
amended). 

• More information and an application form for a Trade 
Effluent License can be found at the following link:  

https://www.water.ie/business/trade-effluent/about/ 
 

**trade effluent is defined in the Local Government (Water 
Pollution) Act, 1977 (as amended)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.water.ie/connections
https://www.water.ie/business/trade-effluent/about/


 

 

 

Section B – Details of Uisce Éireann’s Network(s) 

The map included below outlines the current Uisce Éireann infrastructure 

adjacent the Development: To access Uisce Éireann Maps email 
datarequests@water.ie 

 

Reproduced from the Ordnance Survey of Ireland by Permission of the 
Government. License No. 3-3-34 

Note: The information provided on the included maps as to the position of 
Uisce Éireann’s underground network(s) is provided as a general guide only. 
The information is based on the best available information provided by each 
Local Authority in Ireland to Uisce Éireann.  

Whilst every care has been taken in respect of the information on Uisce 
Éireann’s network(s), Uisce Éireann assumes no responsibility for and gives no 
guarantees, undertakings or warranties concerning the accuracy, completeness 
or up to date nature of the information provided, nor does it accept any liability 
whatsoever arising from or out of any errors or omissions. This information 
should not be solely relied upon in the event of excavations or any other works 
being carried out in the vicinity of Uisce Éireann’s underground network(s). The 
onus is on the parties carrying out excavations or any other works to ensure the 
exact location of Uisce Éireann’s underground network(s) is identified prior to 
excavations or any other works being carried out. Service connection pipes are 
not generally shown but their presence should be anticipated.  

 

mailto:datarequests@water.ie
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Appendix 11.15 

 

Foul and Water Demand Calculations 
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Foul/Wastewater Calculations  
 
New Network - DOMESTIC Wastewater Flows –

Usage Quantity Occupancy 
(h) 

Population 
(P) 

Consumption 
(G) 

(l/h/day)

Loading 
(PxG)(l/day) 

Residential 219 Units 2.7No./Unit 591 150 88,695
  

Total = 88,695 l/day

Flowrate per day (l/s)  1.0l/s
Growth Rate 1 1 

Infiltration (I) 10% 0.01 
Dry Weather Flow PG + I 1.01 l/s

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

x PG 
6.06 l/s

Misconnection Allowance (SW) 1.5% 0.01l/s
Design Flow (l/s)  6.07 l/s

Based on Irish Water Code of Practice Wastewater Infrastructure  
 
 

New Network – COMMERCIAL Wastewater Flows –
Usage Quantity Occupancy 

(h) 
Population 

(P) 
Consumption 

(G) 
(l/h/day)

Loading 
(PxG)(l/day) 

Creche 572m2 1child/5m2 + 
Staff (20%) + 

support 
accommodation

135 50 6,750

  
Total = 6,750 l/day

Flowrate per day (l/s)  0.16l/s
Growth Rate 1 1 

Infiltration (I) 10% 0.02
Dry Weather Flow PG + I 0.18 l/s

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

x PG 
1.08 l/s

Misconnection Allowance (SW) 1.5% 0.01l/s
Design Flow (l/s)  1.09 l/s

Based on Irish Water Code of Practice Wastewater Infrastructure  
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Water Demand Calculations  
 
 

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’ 219 
Units 

2.7  
No./Unit 

591 150 88,695 1.0 1.25 6.25 l/s

Peak Hour Water Demand (Domestic)  6.3 /s
Based on Irish Water Code of Practice for Water Infrastructure  
 
 

New Network – COMMERCIAL 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)

Creche 572m2 1child/5m2 
+ Staff 
(20%) + 
support 
accommod
ation 

135 50
 

6,750 0.16 0.2 1.0 l/s

Peak Hour Water Demand (Domestic)  1.0 /s
Based on Irish Water Code of Practice for Water Infrastructure  
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Hydrobrake Calculations 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SECTION A-A SECTION B-B

A A

B

B

DATE
SITE
DESIGNER
REF

The head/flow characteristics of this 
Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 
evaluates the full head/flow characteristic curve. 
The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.

Hydro-Brake  Optimum

DESIGN
ADVICE

Control Point Head Flow 

Technical Specification

Primary Design

Flush-Flo

Kick-Flo

Mean Flow

TM

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

®

       LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED

IMPORTANT:

®

®

HYDRO-BRAKE   IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY 
HYDRO INTERNATIONAL

®

®

60°

I.D. OUTLET

(MINIMUM)

POSITION & DIRECTION 
OF INLET PIPE(S) WILL 
BE SPECIFIED ON THE 
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGSBENCHING

HYDRO-BRAKE  OPTIMUM
FLOW CONTROL FITTED WITH

PIVOTING BYPASS DOOR*

SUMP

ADJUSTABLE INTAKE

SPIGOT

ACCESS TO BE POSITIONED 
ABOVE BYPASS DOOR

PIVOTING BYPASS 
DOOR OPERATING 

STEEL ROPE*

PULL HANDLE & 
EYE BRACKET FOR 
OPERATING ROPE*

PIVOTING
BYPASS DOOR*

MASONRY STUD ANCHOR
FIXING BOLTS*

RUBBER GASKET

Hydro International Ltd • Unit 2, Rivermead Court • Kenn Business Park • Windmill Road • Kenn • Clevedon • BS21 6FT • Tel: 01275 878371 • Website: hydro-int.com • Email: enquiries@hydro-int.com 

This Hydro-Brake ® Optimum includes:

•All in                 Grade               stainless steel
• Integral pivoting by-pass door allowing
clear line of sight through to outlet, c/w 
operating rope
• Media blasted for corrosion resistance
• Variable flow rate post installation via

adjustable inlet (if necessary) 
• Indicative Weight:
• Product Carbon Footprint:

Based on a 3rd party verified EPD: hydro-int.com/epd
hydro-int.com/patents

(m) (l/s)

0.730 20.100

0.309 20.030

0.564 17.768

16.205

225
95

0

38
0

210
600

420 1005

SHE-0202-2010-0730-2010

SHE-0202-2010-0730-2010
21/01/2026 16:19
Glenamuck Nth Site B1
Roger Mullarkey

© 2026

2411

info@rmullarkey.ie

3 mm 304L

25 kg
100 kgCO2e

http://www.hydro-int.com/en
https://hydro-int.com/en/patents
https://hydro-int.com/en/epds


Technical Specification
Original Setting Minimum Setting Maximum Setting

Control Point Head (m) Flow (l/s) Head (m) Flow (l/s) Head (m) Flow (l/s)
Primary Design 0.730 20.100 0.730 16.578 0.730 23.320
Flush-Flo™ 0.309 20.030 0.477 15.020 0.264 24.879
Kick-Flo® 0.564 17.768 0.565 14.673 0.565 20.663
Mean Flow 16.205 12.605 19.144

0 5 10 15 20 25
0.0

0.2

0.4

0.6

0.8

1.0

Flow (l/s)

He
ad

 (m
)

 

Head (m) Flow (l/s)
0.000 0.000
0.025 0.513
0.050 1.964
0.076 4.196
0.101 7.030
0.126 10.249
0.151 13.581
0.176 16.683
0.201 19.335
0.227 19.656
0.252 19.861
0.277 19.980
0.302 20.027
0.327 20.017
0.352 19.960
0.378 19.867
0.403 19.743
0.428 19.590
0.453 19.402
0.478 19.170
0.503 18.877
0.529 18.501
0.554 18.012
0.579 17.996
0.604 18.363
0.629 18.722
0.654 19.074
0.680 19.418
0.705 19.757
0.730 20.089

DESIGN
ADVICE

The head/flow characteristics of this SHE-0202-2010-0730-2010 Hydro-Brake® Optimum
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.

DATE 21/01/2026 16:19 SHE-0202-2010-0730-2010Site Glenamuck Nth Site B1
DESIGNER Roger Mullarkey Hydro-Brake® OptimumRef 2411
© 2024 Hydro International, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hydro-int.com Email designtools@hydro-int.com

hydro-int.com/patents

https://hydro-int.com/en/patents


SECTION A-A SECTION B-B

A A

B

B

DATE
SITE
DESIGNER
REF

The head/flow characteristics of this 
Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 
evaluates the full head/flow characteristic curve. 
The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.

Hydro-Brake  Optimum

DESIGN
ADVICE

Control Point Head Flow 

Technical Specification

Primary Design

Flush-Flo

Kick-Flo

Mean Flow

TM

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

®

       LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED

IMPORTANT:

®

®

HYDRO-BRAKE   IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY 
HYDRO INTERNATIONAL

®

®

60°

I.D. OUTLET

(MINIMUM)

POSITION & DIRECTION 
OF INLET PIPE(S) WILL 
BE SPECIFIED ON THE 
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGSBENCHING

HYDRO-BRAKE  OPTIMUM
FLOW CONTROL FITTED WITH

PIVOTING BYPASS DOOR*

SUMP

ADJUSTABLE INTAKE

SPIGOT

ACCESS TO BE POSITIONED 
ABOVE BYPASS DOOR

PIVOTING BYPASS 
DOOR OPERATING 

STEEL ROPE*

PULL HANDLE & 
EYE BRACKET FOR 
OPERATING ROPE*

PIVOTING
BYPASS DOOR*

MASONRY STUD ANCHOR
FIXING BOLTS*

RUBBER GASKET

Hydro International Ltd • Unit 2, Rivermead Court • Kenn Business Park • Windmill Road • Kenn • Clevedon • BS21 6FT • Tel: 01275 878371 • Website: hydro-int.com • Email: enquiries@hydro-int.com 

This Hydro-Brake ® Optimum includes:

•All in                 Grade               stainless steel
• Integral pivoting by-pass door allowing
clear line of sight through to outlet, c/w 
operating rope
• Media blasted for corrosion resistance
• Variable flow rate post installation via

adjustable inlet (if necessary) 
• Indicative Weight:
• Product Carbon Footprint:

Based on a 3rd party verified EPD: hydro-int.com/epd
hydro-int.com/patents

(m) (l/s)

0.770 10.000

0.256 9.997

0.553 8.560

8.412

225
87

5

35
5

155
530

310 830

SHE-0149-1000-0770-1000

SHE-0149-1000-0770-1000
21/01/2026 14:01
Glenamuck Nth Site B2
Roger Mullarkey

© 2026

2411

info@rmullarkey.ie

3 mm 304L

20 kg
73.27 kgCO2e

http://www.hydro-int.com/en
https://hydro-int.com/en/patents
https://hydro-int.com/en/epds


Technical Specification
Original Setting Minimum Setting Maximum Setting

Control Point Head (m) Flow (l/s) Head (m) Flow (l/s) Head (m) Flow (l/s)
Primary Design 0.770 10.000 0.770 8.477 0.770 11.367
Flush-Flo™ 0.256 9.997 0.442 7.624 0.219 12.220
Kick-Flo® 0.553 8.560 0.554 7.260 0.553 9.740
Mean Flow 8.412 6.727 9.783

0 2 4 6 8 10 12
0.0

0.2

0.4

0.6

0.8

1.0

Flow (l/s)

He
ad

 (m
)

 

Head (m) Flow (l/s)
0.000 0.000
0.027 0.479
0.053 1.787
0.080 3.690
0.106 5.884
0.133 7.952
0.159 9.633
0.186 9.825
0.212 9.938
0.239 9.989
0.266 9.994
0.292 9.967
0.319 9.919
0.345 9.858
0.372 9.788
0.398 9.711
0.425 9.622
0.451 9.511
0.478 9.365
0.504 9.162
0.531 8.881
0.558 8.595
0.584 8.784
0.611 8.969
0.637 9.149
0.664 9.326
0.690 9.499
0.717 9.668
0.743 9.835
0.770 9.998

DESIGN
ADVICE

The head/flow characteristics of this SHE-0149-1000-0770-1000 Hydro-Brake® Optimum
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.

DATE 21/01/2026 14:01 SHE-0149-1000-0770-1000Site Glenamuck Nth Site B2
DESIGNER Roger Mullarkey Hydro-Brake® OptimumRef 2411
© 2024 Hydro International, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hydro-int.com Email designtools@hydro-int.com

hydro-int.com/patents

https://hydro-int.com/en/patents


SECTION A-A SECTION B-B

A A

B

B

DATE
SITE
DESIGNER
REF

The head/flow characteristics of this 
Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 
evaluates the full head/flow characteristic curve. 
The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.

Hydro-Brake  Optimum

DESIGN
ADVICE

Control Point Head Flow 

Technical Specification

Primary Design

Flush-Flo

Kick-Flo

Mean Flow

TM

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

®

       LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED

IMPORTANT:

®

®

HYDRO-BRAKE   IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY 
HYDRO INTERNATIONAL

®

®

60°

I.D. OUTLET

(MINIMUM)

POSITION & DIRECTION 
OF INLET PIPE(S) WILL 
BE SPECIFIED ON THE 
CONTRACT DRAWINGS

100mm MIN
FOR FIXINGSBENCHING

HYDRO-BRAKE  OPTIMUM
FLOW CONTROL FITTED WITH

PIVOTING BYPASS DOOR*

SUMP

ADJUSTABLE INTAKE

SPIGOT

ACCESS TO BE POSITIONED 
ABOVE BYPASS DOOR

PIVOTING BYPASS 
DOOR OPERATING 

STEEL ROPE*

PULL HANDLE & 
EYE BRACKET FOR 
OPERATING ROPE*

PIVOTING
BYPASS DOOR*

MASONRY STUD ANCHOR
FIXING BOLTS*

RUBBER GASKET

Hydro International Ltd • Unit 2, Rivermead Court • Kenn Business Park • Windmill Road • Kenn • Clevedon • BS21 6FT • Tel: 01275 878371 • Website: hydro-int.com • Email: enquiries@hydro-int.com 

This Hydro-Brake ® Optimum includes:

•All in                 Grade               stainless steel
• Integral pivoting by-pass door allowing
clear line of sight through to outlet, c/w 
operating rope
• Media blasted for corrosion resistance
• Variable flow rate post installation via

adjustable inlet (if necessary) 
• Indicative Weight:
• Product Carbon Footprint:

Based on a 3rd party verified EPD: hydro-int.com/epd
hydro-int.com/patents

(m) (l/s)

0.710 2.200

0.213 2.195

0.461 1.808

1.911

100
71

5

29
0

80
365

160 515

SHE-0075-2200-0710-2200

SHE-0075-2200-0710-2200
21/01/2026 14:05
Glenamuck Nth Site B3
Roger Mullarkey

© 2026

2411

info@rmullarkey.ie

3 mm 304L

10 kg
31.73 kgCO2e

http://www.hydro-int.com/en
https://hydro-int.com/en/patents
https://hydro-int.com/en/epds


Technical Specification
Original Setting Minimum Setting Maximum Setting

Control Point Head (m) Flow (l/s) Head (m) Flow (l/s) Head (m) Flow (l/s)
Primary Design 0.710 2.200 0.710 1.927 0.710 2.433
Flush-Flo™ 0.213 2.195 0.280 1.770 0.195 2.555
Kick-Flo® 0.461 1.808 0.461 1.584 0.462 2.006
Mean Flow 1.911 1.607 2.162

0.0 0.5 1.0 1.5 2.0 2.5
0.0

0.2

0.4

0.6

0.8

1.0

Flow (l/s)

He
ad

 (m
)

 

Head (m) Flow (l/s)
0.000 0.000
0.024 0.269
0.049 0.909
0.073 1.558
0.098 1.993
0.122 2.087
0.147 2.145
0.171 2.178
0.196 2.193
0.220 2.195
0.245 2.189
0.269 2.177
0.294 2.161
0.318 2.142
0.343 2.118
0.367 2.087
0.392 2.045
0.416 1.986
0.441 1.904
0.465 1.815
0.490 1.857
0.514 1.898
0.539 1.939
0.563 1.978
0.588 2.016
0.612 2.054
0.637 2.090
0.661 2.126
0.686 2.162
0.710 2.196

DESIGN
ADVICE

The head/flow characteristics of this SHE-0075-2200-0710-2200 Hydro-Brake® Optimum
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.

DATE 21/01/2026 14:05 SHE-0075-2200-0710-2200Site Glenamuck Nth Site B3
DESIGNER Roger Mullarkey Hydro-Brake® OptimumRef 2411
© 2024 Hydro International, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hydro-int.com Email designtools@hydro-int.com

hydro-int.com/patents

https://hydro-int.com/en/patents
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Green Roofs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



bauder.co.uk bauder.ieThis document is uncontrolled if printed or stored, always con8rm you have the 
latest version available from our website: bauder.co.uk/technical-centre

Version 2.0
10 July 20234

For all green roofs, an integrated approach is crucial for the design and speci8cation of both the 

waterproo8ng and landscaping components to achieve the best results.

Bauder Green Roof Solutions
Systems for new build construction and existing buildings

Creating a green roof requires key decisions about access 

and what the roof is to be used for before the design can 

begin. We will work with you from the earliest design stage 

to ensure that your green roof project comes to fruition 

beautiLlly.

Intensive green roofs

Garden planting schemes require greater depths of 

substrate and the overall weight of the solution dictates the 

construction of the supporting structure and the green roof 

components required to sustain the vegetation. 

See pages 6-7.

Biodiverse green roofs

The aim is to replicate, as far as is practical, the ecological 

requirements for the local area. The habitats are designed 

to support a variety of native plants, birds, animals, and 

invertebrates. The careLl design and construction of these 

habitats is key to conforming to the local Biodiversity 

Action Plan (BAP) or the site’s Urban Greening Factor (UGF) 

commitment. See pages 8-9.

Extensive green roofs

Extensive green roofs are constructed using shallow depths 

of growing mediums and access limited to only allow for 

maintenance. 

A substrate-based green roof will oZen incorporate a mixed 

vegetation scheme of low maintenance plants chosen to 

suit the project and location. 

Our BauderGREEN Sedum System is installed with the 

BauderGREEN XF 301 sedum blanket direct on to our root 

resistant waterproo8ng. 

See pages 10-13.

Marischal Square
New Aberdeen

Brook8eld Primary School

Richard Knightly House

Roger
Rectangle

Roger
Line
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5

Generating renewable energy through adding a PV array and attenuating stormwater with a rooZop 

SuDS to reduce localised flooding.

Enhancing the Roof
Bringing net zero and climate change into focus through 

Lrther rooZop facilities

Using the roof to generate energy

A flat roof is the ideal place for a solar photovoltaic (PV) 

installation to generate site-sourced electricity. Our 

BauderSOLAR G LIGHT is an integrated biosolar solution for 

mounting photovoltaic renewable energy on a green roof or 

blue roof where the substrate and vegetation provide the 

ballasted installation mechanism to secure the array.

A biosolar PV system allows for the entire roof to qualig 

as a green roof, and if a biodiversity 8nish is speci8ed this 

can Lrther enhance the BREEAM credit rating for the roof 

element. See pages 14-15.

Attenuating rainfall to reduce run-o<

A blue roof ohers a sustainable drainage method

designed to attenuate and slow the discharge of stormwater 

from a flat roof for up to a 48 hour period via a restrictive 

flow outlet. Ideal for urban areas where options for 

ground-based attenuation systems are limited or where 

construction is being carried out within flood sensitive 

areas. See pages 16-17.

Permeable paving on pedestals 8nish

Clapham Park
Lambeth, London



Creating an intensive green roof on a building provides 

additional facilities and maximises the potential of the 

building.

The desired planting 8nish will dictate the assembly of 

the green roof components and the construction of the 

supporting structure.

Depths of substrate will vary to accommodate trees, 

shrubs, herbaceous planting, and turfed areas with 

bedding options for hard landscaping. Maintenance of 

the roof is required throughout the year to upkeep the 

landscape and allow the vegetation to flourish.

Plus points

■□ Assists in maximising the building’s potential and

overall value of the property.

■□ Provides valuable recreational space.

■□ Bauder technical support service gives integrated

approach for design and specification of  

waterproofing and landscaping components.

■□ Comprehensive range of guarantee packages to

fulfil cover requirements for the project (depend nt  

on system/product selection). For more information 

contact our technical dept for a sample guarantee  

outlining cover level, terms and conditions.

Replicating a traditional landscape at roof level with lightweight components and substrates for a 

shallower build up than conventional landscaping.

Bauder Intensive Green Roofs
Outdoor spaces for people to enjoy soZ vegetated
recreational areas and hard landscaped access zones

bauder.co.uk bauder.ieThis document is uncontrolled if printed or stored, always con8rm you have the 
latest version available from our website: bauder.co.uk/technical-centre

Version 2.0
10 July 20236

Intensive vegetation

BauderGREEN SUB-IM UK 
intensive substrate

BauderGREEN FV 125 100 
8lter fleece

BauderGREEN DSE 60 
drainage board in8lled with 

BauderGREEN SUB-MD UK

BauderGREEN FSM 600 
protection mat

Marischal Square
Aberdeen, Scotland



Bauder Intensive Green Roofs

bauder.co.uk bauder.ieThis document is uncontrolled if printed or stored, always con8rm you have the 
latest version available from our website: bauder.co.uk/technical-centre

Version 2.0
10 July 2023

7

Roof Size: 4,000m2

Roo8ng Systems: Bauder Hot Melt System and
intensive green roof

Client: University of Edinburgh

Main Contractor: Balfour Beatty

Speci8er: Oberlanders Architects & JM Architects

Approved Contractor:   Procladd

BUILDING BOARD

Holyrood Student Accommodation
Edinburgh

All England Lawn Tennis Club Museum
Wimbledon



Biodiverse green roofs are generally designed with 

British native vegetation and additional elements, 

such as log piles and dew ponds, to create the desired 

habitat. The diherent plants are normally established 

through plugs, seeds, or wildflower blanket on a range of 

substrate depths, typically 80-150+mm.

Biodiverse green roofs can also be created on a pitch 

of up to 25 degrees. This con8guration requires the 

BauderGREEN WSP reservoir board to enhance water 

retention for the plants, hold the substrate in place, and 

be sumciently rigid to manage the imposed shear load.

Plus points

■□ British native vegetation options comprising seed

mixes, plug plants, and wildflower blanket.

■□ Speci8cation embraces all elements of

waterproo8ng, the green roof components and 

planting scheme.

■□ Meet Biodiversity Action Plans, Urban Greening

Factor, or planning requirements for the location.

■□ Contributes to BREEAM assessment ratings.

■□ Single source for design of Bauder waterproo8ng and

green roof with clear accountability.

■□ Comprehensive range of guarantee packages to

fulfil cover requirements for the project (depend nt  

on system/product selection). For more information 

contact our technical dept for a sample guarantee  

outlining cover level, terms and conditions.

Biodiverse roof plans

An ecological report will normally de8ne the 

requirements for the biodiverse 8nish and our technical 

team will provide detailed layouts of the roof showing 

mounding of substrate and location of planting ensuring 

the loading of the roof is compatible with the structure.

Substrate based non publicly accessed green roofs meeting the requirement for biodiversity at roof 

level and primarily speci8ed for ecological bene8ts.

Bauder Biodiverse Green Roofs
Creating a habitat to encourage a wider spread of birds, 

insects, and plant species

bauder.co.uk bauder.ieThis document is uncontrolled if printed or stored, always con8rm you have the 
latest version available from our website: bauder.co.uk/technical-centre

Version 2.0
10 July 20238

BauderGREEN SUB-BM UK 
biodiverse substrate and 

vegetation

BauderGREEN FV 125 200 
8lter fleece

BauderGREEN DSE 40 
drainage board

BauderGREEN FSM 600 
protection mat



BauderGREEN WB native species wildflower blanket

The UK grown vegetation blanket contains a broad mix 

of 38 British wildflowers, herbs, and grasses that are 

included on most BAP lists. The vegetation is grown 

in lightweight substrate on a coir carrier that is 100% 

biodegradable. The natural 8bres of the coir carrier 

promote the rapid rooting of the blanket into the 

BauderGREEN SUB-BM UK biodiverse substrate.

The blanket meets GRO recommendations and the 

vegetation is speci8cally selected to flourish in the 

challenging conditions found at roof top level.

BauderGREEN Plug Plants native species wildflowers

The use of small seedling plants allows the speci8er to 

select the individual species to be planted by hand, their 

position on the roof, and density of planting. The more 

plugs per square metre, the faster the vegetation will 

establish to cover the roof entirely.

We supply a large variety of British provenance plug 

plants to suit the speci8cation and desired 8nish.

BauderGREEN Flora Seed Mixes

Our range uses with diherent blends of seed with 

British and Scottish provenance to suit diherent roof 

environments for costal, urban, and chalk grassland. 

They balance the requirement to have grasses and low 

ground cover, to prevent erosion, with wildflowers to oher 

a nectar source to many insects visiting the green roof.

Bauder Biodiverse Green Roofs
Our vegetation options

bauder.co.uk bauder.ieThis document is uncontrolled if printed or stored, always con8rm you have the 
latest version available from our website: bauder.co.uk/technical-centre

Version 2.0
10 July 2023

9

BauderGREEN Flora seed mix established 
over two years

BauderGREEN Plug Plants immediately 
aZer planting

BauderGREEN WB wildflower blanket for instant 
coverage at installation



Roger
Rectangle
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Surface Cover Type  
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Stage 2 Opinion Response Table 
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 LRD Notice of Response Ref PAC/LRD2/005/25
No DLR Water Services Department – Drainage Planning Opinion – Appendix C 

Internal Reports
Response

1 The applicant has indicated that the open channel running through the site is to be 
maintained. As noted in the SSFRA this channel carries run off from a catchment that 
includes the Jamestown Golf Course. This channel appears to be located within the 
detention basin area and will be controlled via the flow control device at SMh235HB. 
It is not clear from the information provided if an allowance has been made for storage 
volume associated with this channel in the calculations of storage requirements and 
provision. The applicant is requested to provide details of the catchment area for this 
channel, including a catchment map, and estimate a volume associated with the channel 
that will be added to the volume of the storage structure for the site.  If this is not 
possible, the open channel should be removed from the detention basin area and 
permitted to discharge directly to the stream as per the status quo. 

 

To clarify, the Glenamuck Stream is 
independent of any proposed new drainage 
infrastructure and is not attenuated by any 
flow control device. Therefore, there is no 
associated attenuation volume to be 
assessed.   

2 The applicant has indicated the total flat roof area of the buildings with green roof 
proposed. The applicant is requested to clarify if this is the total roof area of the 
buildings. The green roof policy is based on the total roof area rather than the flat 
roof area. 

The green roof areas noted in the report are 
net areas and are in compliance with the 
green roof policy. See paragraphs 7.1.9 & 
7.1.10 for more detail. 

3 The applicant has provided a S/W Drained Area drawing which sets out the various 
catchment areas. The applicant is requested to clarify what the red hatched area 
refers to, as it has not been included in the legend. It appears that this does not 
drain to a SuDS feature and has not been included in the area calculations. In 
addition, the applicant is requested to clarify the area of the site that has not been 
included in the analysis, as the site has been reduced from 5.2ha to 4.1ha, 
presumably it is largely the riparian corridor, which has not been coloured in the 
drained area map. However, this non-coloured area is also present to the rear of the 
houses, but there is a drain provided which connects to the main drainage network. 
This area should be included in the area calculations if positively drained. A review of 
the road network should be carried out to ensure areas of the network that drain 

Refer to Dwg.Dwg.2411206 that shows all 
paved areas, including rear gardens, that 
account for the total net catchment areas 
used. All relevant applicable paved area 
factors have been applied and highlighted as 
such in coloured shaded areas on 
Dwg.2411/206. 
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directly to the attenuation tank, without going through a soft SuDS measure 
should be removed from the “Road to SuDS” areas.

4 The applicant has proposed to use a detention basin in Catchment B1 for all flood 
events, including the smaller events. While the site has been provided with a large 
number of soft SuDS measures, the utilisation of the green space could be 
compromised on a number of occasions due to the wet ground conditions. In 
addition, the storage depth for the AEP 1% is almost 1m in depth. This is a 
significant depth of water to be stored on site, and in particular on the only 
significant public open space. The applicant is requested to consider the use of a 
tank for events up to and including the 1 in 30-year event.

Noted and the Stage 3 design CATCHMENT 
B1 has been revised to allow for a below 
ground storage system.   

5 It should be noted that MicroDrainage uses a default Cv value of 1.0, as stated in 
Section 6.12 of the engineering report. However, inconsistencies have been identified 
in the application of Cv values throughout the MicroDrainage model. The applicant is 
requested to ensure consistency by applying a Cv value of 1.0 uniformly across the report 
and updating all associated calculations.

The Cv values have been set to 1.0 and 
calculations adjusted accordingly in the 
Stage 3 submission. 

6 In Section 6.17 of the Engineering Report, Table 4 outlines the flow control limits for 
each catchment area. However, these values do not align with the QBAR calculations 
presented in Table 2 of Section 6.12, as well as the allowable outflow reference on the 
“Attenuation Storage Detail” drawing. The applicant is required to ensure consistency 
between the flow control limits and the QBAR values throughout the report, and to revise 
the relevant sections. 

The QBar of the site and corresponding flow 
control limits are aligned and summarised in 
paragraph 6.7. 
 

7 The applicant has stated that a Section 50 will be submitted to the OPW in line with the 
requirements for structures over watercourses in relation to the vehicular bridge 
proposed. A pedestrian bridge is also proposed which should also get Section 50 
approval from the OPW. 
 

Noted.

8 As standard, the applicant is requested to ensure that all surface water design 
proposals are in accordance with the requirements of Appendix 7: Sustainable 
Drainage System Measures of the County Development Plan 2022-2028.

The SuDS elements are provided in 
accordance with Appendix 7 of the DLRCC 
CDP.  

9 As standard, the applicant is requested to ensure that the proposed surface water 
design is in accordance with County Development Plan 2022-2028 Section 10.2.2.6 

Appropriate SuDS measures have been 
utilised in the Stage 3 submission 
including green roofs, permeable paving, 
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Policy Objective EI4: Sustainable Drainage Systems, such that the proposal meets the
requirements of the Greater Dublin Strategic Drainage Study (GDSDS) policies 
in relation to Sustainable Drainage Systems (SuDS). The design must incorporate 
SuDS measures appropriate to the scale of the proposed development such as green 
roofs, bioretention areas, permeable paving, rainwater harvesting, swales, etc. that 
minimise flows to the public drainage system and maximises local 
infiltration 
potential. 
 

bio-retention areas, swales, filter drains
and rain water butts 

10 Any changes to parking and hardstanding areas shall be constructed in accordance 
with the recommendations of the Greater Dublin Strategic Drainage Study for 
sustainable urban drainage systems (SuDS) i.e. permeable surfacing, and in 
accordance with Section 12.4.8.3 Driveways/Hardstanding Areas of the County 
Development Plan 2022-2028. Appropriate measures shall be included to prevent 
runoff from driveways entering onto the public realm as required. 
 

 

All parking areas are permeable paved.

11 The applicant shall ensure that trees shall not be planted in the area over the 
attenuation tank. Trees shall be placed at a minimum distance of 2m from the edge of 
attenuation tanks.  Tree protection barriers may be required, depending on the tree 
species and the expected extent of root spread, to be advised by the landscape architect. 
The applicant is requested to comment on the provision of any furniture in the 
detention basin area and detail if there is any impact on capacity. 

The landscape architect (NMP) is aware of 
DLRCC position on locating trees and their 
designs can be viewed in the submission. 
The detention basin is removed from the 
Stage 3 submission and therefore the 
comment is superseded. 

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

Clash checks have been carried out and 
verified on the longitudinal sections 
drawings submitted. Greater than 
minimum separation distances have been 
achieved. 

 

13 As standard, and as noted within the application, the applicant is requested to 
ensure that a Stage 1 Stormwater Audit is carried out for the development. In 
accordance with the Stormwater Audit policy, the audit shall be forwarded to DLRCC 

A Stormwater Audit has been completed 
and the results submitted to DLRCC prior to 
lodgement of the Stage 3 submission. Refer 
to the Appendix 11.17 of the Report.
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prior to lodging the planning application. All recommendations shall be complied 
with, unless agreed in writing otherwise with DLRCC.

14 As standard, the applicant is requested to submit long-sections of the surface water 
drainage system, clearly labelling cover levels, invert levels, pipe gradients and pipe 
diameters. 

S/W Longitudinal sections have been 
provided in the Stage 3 submission. 

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

Penstock and removal of the bypass 
operation is noted and details of same are 
shown on Dwg.2411/208 & 215. 

16 As standard, the applicant is requested to provide fully dimensioned plans and 
sections of the attenuation storage system and detention basin. All relevant inlet and 
outlet levels, dimensioned clearances between other utilities, and actual depths of cover 
to the tank shall be provided. The applicant shall include confirmation from the chosen 
manufacturer of the storage system that the specific model chosen, with the depth of 
cover being provided, has the required load bearing capacity to support the loading 
that may imposed upon it. 

Attenuation storage plans and details can be 
viewed on Dwg.2411/208. Information 
relating to a prospective system is included 
in the application. Noting that developer’s 
commercial decision on products is carried 
out post-planning stage and can be 
confirmed with DLRCC at compliance stage 
subject to a positive Stage 3 decision.

17 As standard, the applicant is requested to show the options being proposed for 
interception and treatment with contributing areas on a drawing together with an 
accompanying text and tabular submission showing the calculations, to demonstrate 
that the entire site is in compliance with GDSDS requirements. The applicant should 
note that over-provision in one location does not compensate for under provision 
elsewhere. 

Refer to Dwg.2411/206 for catchment 
measurements and interception tablature 
(also included in Section 6.19 and Appendix 
11.2 of this report) 

 

 
 Flood Risk Assessment 
 Based on the information contained in the Site- S p e c i f i c  Flood Risk Assessment 

(SSFRA) submitted by the applicant, the conclusions therein are accepted. 
 

Noted
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 Foul Water and Water Supply
 As the foul water and water supply networks are Uisce Eireann owned assets, the 

proposer should contact Uisce Eireann to discuss any issues regarding the impact of 
the proposed development on their assets.   The preconnection enquiry response (ie. 
Confirmation of Feasibility) should be dated within 6 months of the application date.

An Uisce Éireann CoF letter dated within 6 
months of the application is included in 
Appendix 11.14 of the report. 

 The applicant shall ensure a minimum wayleave distance of 6.0m (3.0m either side 
from the external face of the pipe to any building/foundation) shall be provided for 
all foul water sewers located within the site. 
 

Noted
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1 Introduction 

1.1 Purpose of Report 

This report presents a Stage 1 Stormwater Audit carried out for a proposed LRD (Site B) including 219 no. 
residential units, a creche, and associated infrastructure at Glenamuck North, Kilternan, Co. Dublin, ref. 
PAC/LRD2/005/25.   

Roger Mullarkey & Associates were appointed to provide Engineering Services, which includes design of 
the surface water network and associated sustainable drainage systems (SuDS) proposed.  

PUNCH Consulting Engineers have been appointed by Durkan Glenamuck Developments Ltd to carry out 
an independent Stage 1 Stormwater Audit in line with Dún Laoghaire Rathdown County Council 
requirements. 

1.2 Site Details 

The site is located at Glenamuck North, Kilternan, Dublin 18, within lands zoned under Zoning Objective 
A in the Dún Laoghaire-Rathdown County Development Plan 2022–2028. The planning application area 
comprises approximately 5.2 hectares, with a total drained surface water area of 4.44 hectares. The site 
is bounded to the south by the recently constructed Glenamuck District Distributor Road (GDDR) in 
Kilternan, Dublin 18. This road is part of the DLRCC Glenamuck District Roads Scheme (GDRS) project. 

The proposed development consists of a Large Residential Development (LRD) comprising 219 no. 
residential units, a creche (572m²), and associated infrastructure. This subject site planning application 
seeks to outfall the attenuated surface water flows into two outfall locations, both of which connect 
directly to the Glenamuck Stream. The sites pluvial system has been divided into 3No.catchments 
(B1/B2/B3). Catchment B1 & B2 outfall at the same location on the northern side of the Glenamuck 
Stream at the recently constructed GDRS culvert WX02. Catchment B3 outfalls at the same location but 
on the opposite southern side of the Glenamuck Stream at WX02. 

1.3 Report Details 

The audit was carried out by Andrew McCarthy, checked by Drazen Trkulja, and approved by Niamh 
Cronin between the dates of January 23rd and January 30th 2026. 

The Stage 1 Audit has been carried out in accordance with the Dún Laoghaire-Rathdown County Council 
(DLRCC) procedures outlined in the Dun Laoghaire Rathdown Development Plan 2022-2028, Appendix 7 
“Stormwater Management Policy - Including Stormwater Audit Procedure”. The auditor has examined 
only those issues within the design relating to surface water drainage and Sustainable Drainage Systems 
(SuDS) implications of the scheme and has therefore not examined or verified the compliance of the 
design to any other criteria. Design responsibility for the stormwater drainage and SuDS remains solely 
with the Design Engineer. 

Appendix A contains the copies of current drawings and documents examined by the auditor. Appendix 
B contains the Stage 1 Surface Water Audit Feedback form.  

All findings outlined in Section 2 of this report are considered by the auditor to require action to improve 
the stormwater credentials of the scheme. 
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1.4 Drawings & Documents Reviewed 

Initial documents received 22-01-2026: 

1. Stage 2 Opinion Response 
2. RMA 2411 Cowley Site B SSFRA Stage 3  
3. RMA 2411 Glenamuck Nth - Site B Infrastructure and SIA Report LRD Stage 3 
4. RMA 2411-200 Road and Block Levels Site B 
5. RMA 2411-201 SW and SuDS Site B 
6. RMA 2411-202 Foul Drainage GA Site B 
7. RMA 2411-205 SuDS Details 
8. RMA 2411-206 Catchment and Exceedence Flow 
9. RMA 2411-208 Attenuation Storage Details 
10. RMA 2411-209 SW Longitudinal Sections - Sheet 1 
11. RMA 2411-210 SW Longitudinal Sections - Sheet 2 
12. RMA 2411-211 SW Longitudinal Sections - Sheet 3 
13. RMA 2411-212 Foul Longitudinal Sections - Sheet 1 
14. RMA 2411-213 Foul Longitudinal Sections - Sheet 2 
15. RMA 2411-214 Foul Longitudinal Sections - Sheet 3 
16. RMA 2411-215 Manhole Details 
17. RMA 2411-216 Road Details - Sheet 1 
18. RMA 2411-217 Road Details - Sheet 2 

Response documents received 28-01-2026: 

1. RMA 2411 Cowley Site B SSFRA Stage 3  
2. RMA 2411 Glenamuck Nth - Site B Infrastructure and SIA Report LRD Stage 3 
3. RMA 2411-200 Road and Block Levels Site B 
4. RMA 2411-201 SW and SuDS Site B 
5. RMA 2411-202 Foul Drainage GA Site B 
6. RMA 2411-205 SuDS Details 
7. RMA 2411-206 Catchment and Exceedence Flow 
8. RMA 2411-208 Attenuation Storage Details 
9. RMA 2411-209 SW Longitudinal Sections - Sheet 1 
10. RMA 2411-210 SW Longitudinal Sections - Sheet 2 
11. RMA 2411-211 SW Longitudinal Sections - Sheet 3 
12. RMA 2411-212 Foul Longitudinal Sections - Sheet 1 
13. RMA 2411-213 Foul Longitudinal Sections - Sheet 2 
14. RMA 2411-214 Foul Longitudinal Sections - Sheet 3 
15. RMA 2411-215 Manhole Details 
16. RMA 2411-216 Road Details - Sheet 1 
17. RMA 2411-217 Road Details - Sheet 2 

 

Note: Strikethrough text indicates documents that were superseded during the audit. These superseded documents 
are not included in the final audit report.  
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2 Stage 1 Audit Findings  

2.1 General Requirements as per DLRCC County Development Plan 2022-2028 

Table 2-1 below outlines the result of a review of the scheme designer’s proposals against the general 
requirements outlined in the DLRCC County Development Plan 2022-2028, Appendix 7, section 7.1.1. 

 

Table 2-1 General Requirements for all developments greater than a single house 

 Requirements as per DLRCC 2022-2028 Development Plan  
Addressed by 

Scheme Designer? 

2.1.1 

Climate Change 

All developments must apply a minimum factor of 1.2 to their drainage 
design and attenuation volumes to accommodate climate change. 

Y 

2.1.2 

Urban Creep  

All developments must apply a factor of 1.1 to their drainage design and 
attenuation volumes to accommodate urban creep. 

Highlighted as part of 
this audit 

2.1.3 

Blockage Analysis 

Scheme Designers must submit details of the proposed surface water 
drainage system in the event of blockage or partial blockage of the system, 
commenting on any surcharging or flood risk that may be identified, 
particularly in relation to freeboard used in the simulation analysis. The 
proposal must include a drawing confirming that safe overland flow routes 
do not negatively impact properties both within and without the site. The 
overland flow route plan should identify drop kerbs or ramps required for 
channelling the flow and address low point areas in the site and detail how 
properties, both within the development and on adjacent lands, will be 
protected in the event of excessive overland flows. 

Highlighted as part of 
this audit 

2.1.4 

Utility Clash Check  

The Scheme Designer must undertake a utilities clash check to ensure all 
utilities’ vertical and horizontal separation distances can be provided 
throughout the scheme. The Scheme Designer should demonstrate this with 
cross-sections at critical locations such as junctions, site thresholds and 
connection points to public utilities. Minimum separation distances must be 
in accordance with applicable Codes of Practice. 

Highlighted as part of 
this audit 

2.1.5 

Private Drains  

Where an applicant’s land is crossed by a private drain, the applicant is 
responsible for acquiring any rights or permissions necessary to connect to, 
or to increase the discharge into, or to build over, or divert, or to ensure the 
adequate capacity is not exceeded, or otherwise alter any private drains not 
in their exclusive ownership or control, and for ensuring their adequacy. 

Highlighted as part of 
this audit 

2.1.6 Pumping of Surface Water  N/A 

2.1.7 

Sustainable Drainage Systems (SuDS): The proposal must demonstrate that 
they meet the requirements of the Greater Dublin Strategic Drainage Study 
(GDSDS) policies in relation to Sustainable Drainage Systems (SuDS). The 
design must incorporate SuDS measures appropriate to the scale of the 
proposed development such as green roofs, bioretention areas, permeable 

Highlighted as part of 
this audit 
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paving, rainwater harvesting, swales, etc. that minimise flows to the public 
drainage system and maximises local infiltration potential.  

The Scheme Designer should provide cross-sections and long-sections, and 
commentary that demonstrates all proposed SuDS measures have been 
designed in accordance with the relevant industry standards and the 
recommendations of The SuDS Manual (CIRIA C753) 

2.1.8 

Infiltration: The Scheme Designer should submit 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 groundwater, if any, was encountered during testing and its 
impact. 

Y 

2.1.9 

Hardstanding/Parking Areas: All proposed parking and hardstanding areas 
should maximise local infiltration before discharge to the surface water 
drainage system, via a specifically designed permeable paving/porous asphalt 
system, in accordance with the requirements of Section 12.4.8 of the County 
Development Plan 2022-2028. 

Highlighted as part of 
this audit 

2.1.10 
Basement: If basement carparking is provided, then all incidental run-off from 
the basement should be shown to drain to the foul system and not the surface 
water system 

N/A 

2.1.11 

Run-off Factors: Where Scheme Designers propose to use reduced run-off 
factors (or reduced impermeable contributing areas) for areas of their site 
that drain to SuDS measures these factors must be agreed with Municipal 
Services, preferable during the pre-planning process. It should be noted that 
standard surface water simulation software uses default Cv values of 0.84 for 
Winter and 0.75 for Summer. If the Scheme Designer proposes to use their own 
reduced run-off rates, then the default Cv values should be amended to a 
value of 1.0. Maintaining the default Cv values in conjunction with the Scheme 
Designers proposed rates reduces the run-off in simulations of rainfall events, 
giving inaccurate simulation results which may lead to under sizing of the 
drainage system and attenuation storage required. 

Highlighted as part of 
this audit 

2.1.12 

Hydrological Parameters 

Scheme Designers must use site specific or local data in their Qbar, 
attenuation volume and surface water system design such as: 

• SAAR 
• Soil Type 
• Rainfall Return Period Table (available from MET Eireann) 
• Rainfall intensity 
• Other hydrological parameters 

Y 

2.1.13 

Discharge Rate: Surface Water discharge from a development must be 
restricted to 2 l/s/ha or the calculated Qbar, whichever is greater. The Qbar 
should be calculated using the net area drained and not the gross area of the 
site (i.e. red line boundary). This discharge rate should be marked on the 
drainage drawing on the manhole in which the flow restricting device if 
located. The manhole in which the flow restricting device is located should 
not have a bypass pipe and, a penstock and silt trap should be provided. Flow 
restricting devices with an orifice of less than 50mm in diameter should be 
avoided. Where this is not possible then the Scheme Designer must submit a 
robust maintenance regime to ensure blockages are avoided, to the 
satisfaction of dlr. Scheme Designers are recommended to use the HR 
Wallingford UK SuDS Greenfield runoff rate estimation tool to estimate Qbar 
for their site: https://www.uksuds.com/drainage-calculation-
tools/greenfield-runoff-rate-estimation 

Y 
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2.1.14 

Attenuation: If an attenuation system is proposed it should, where possible, 
not be located under the internal roads but in/under open space or parking 
areas. Attenuation systems must be inline. The preference is for attenuation 
systems that allow for infiltration and/or treatment within the site. The 
Scheme Designer should note that certain landscaping items, such as trees, 
may not be compatible with attenuation systems. The Scheme Designer must 
provide fully dimensioned plans and sections of the attenuation storage 
system. All relevant inlet and outlet levels, dimensioned clearances between 
other utilities, and actual depths of cover to the system should be provided. 
Details of the proposed inlet and outlet manholes and arrangements to 
facilitate draw down and maintenance should also be provided. Scheme 
Designers are recommended to use the HR Wallingford UK SuDS Surface water 
storage volume estimation tool to estimate the attenuation storage required 
for their site: https://www.uksuds.com/drainage-calculation-tools/surface-
water-storage. 

Y 

2.1.15 Green Roof: The proposal must meet the requirements of Appendix 7.2: Green 
Roof Policy of the County Development Plan 2022-2028. 

Highlighted as part of 
this audit 

2.1.16 

Interception and Treatment: The Scheme Designer must demonstrate that 
required interception and/or treatment of surface water run-off is achieved 
in accordance with GDSDS policy. To be in compliance with GDSDS Volume 2 
Section 6.3.3 Table 6.3 Criterion 1, interception of the first 5-10mm is 
required. If interception of first 5-10mm can’t be achieved, then treatment 
of first 15mm is required. 

Highlighted as part of 
this audit 

2.1.17 

Maintenance: Scheme Designers must submit a post-construction 
maintenance specification and schedule for the drainage system, including 
SuDS measures and attenuation system to DLRCC for approval. This 
maintenance specification and schedule must be included in the Safety File. 

Highlighted as part of 
this audit 

2.1.18 
New Connections: Prior to submission of the planning application, the Scheme 
Designer must obtain the sewer network records from DLRCC and assess if a 
new connection to the public sewer is technically feasible.  

Highlighted as part of 
this audit 
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2.2 DLRCC 2022 Development Plan – Stormwater Audit Procedure Table 

 

Table 2-2 Stormwater Audit Procedure Table - Completed by Scheme Designer 

Surface Cover Type   Area (m2)  

Wetland or open water (semi-natural; not chlorinated) maintained or established on site. 3,645 

Semi-natural vegetation (e.g. hedgerows, trees, woodland, species-rich grassland) 
maintained or established on site. 

2,687 

Reuse of existing soils and seed source to develop vegetation cover 0 

Standard trees planted in connected tree pits with a minimum soil volume equivalent to at 
least two thirds of the projected canopy area of the mature tree. 

0 

Standard trees planted in pits with soil volumes less than two thirds of the projected 
canopy area of the mature tree. 

17* 

Intensive green roof or vegetation over structure. Substrate minimum settled depth of 
150mm. 

2,690 

Non intensive Brown Roof (Biodiversity Roof). Substrate minimum settled depth of 150mm. 
Design will be site specific and developed by a suitably qualified ecologist. 

0 

Extensive green roof with substrate of minimum settled depth of 80mm (or 60mm beneath 
vegetation blanket) 

0 

Extensive green roof of sedum mat or other lightweight systems 0 

Green wall –modular system or climbers rooted in soil. 0 

Rain gardens and other vegetated sustainable drainage elements. 1,128 

Flower-rich perennial planting. 5,815 

Hedges (line of mature shrubs one or two shrubs wide). 2,000 

Hedgerows or double hedgerow of native species (may have an associated ditch and bank) 2,687 

Groundcover planting. 0 

Amenity grassland entire area or sections managed for lesser mowing frequencies for 
pollinators (e.g. six week meadow) 

3,526 

Amenity grassland (species-poor, regularly mown lawn). 5,465 

Water features (chlorinated) or unplanted detention basins. 0 

Permeable paving. 3,975 

Sealed surfaces (e.g. concrete, asphalt, waterproofing, stone) 16,085 

Blue roof 0 
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2.3 Urban Creep 

Problem: Report states that a 10% factor for urban creep has applied in the calculations; however, this 
is not clearly reflected in the MicroDrainage analysis within Appendix 11.1. Urban creep of 10% is required 
for drainage design and attenuation volume calculations as per Section 7.1.1 of the DLRCC Development 
Plan 2022–2028. The report states an increase in the drained paved area to the rear of all houses by more 
than 17% of the roof/path area draining to the back of each house to accommodate the overall 10%. 

Recommendation: The designer to confirm that the 17% expansion of back gardens equates to minimum 
10% of all impervious surfaces as per DLRCC Development Plan. 

 

2.4 Blockage Analysis 

Problem: There is a potential risk of blockage within the drainage infrastructure, particularly at the 
outfall hydrobrake manholes. 

Recommendation: It is recommended that the designer considers the impact of a localised blockage at 
the outfall hydrobrake manhole, such as a scenario where inflow to the drainage network is temporarily 
restricted, and provides a brief commentary on how exceedance flows would be managed in such an 
event. 

 

2.5 Overland Flow Routes 

Problem: Drawing reference 2411/206 does not show the location of ramps or dropped kerbs to safely 
channel overland flow routes. 

Recommendation: It is recommended that the designer consider adding the locations of ramps or 
dropped kerbs to drawing reference 2411/206. 

 

2.6 Utility Clash Checks 

Problem: The provided long sections show separation between the surface water and foul systems, but 
these do not confirm a comprehensive utility clash check among all proposed and existing utilities on the 
site. 

Recommendation: Scheme designer to confirm a utility clash check has been carried out and adequate 
separation distances are achieved between the surface water network and SuDS features, and all other 
utilities, all in accordance with relevant Uisce Éireann Code of Practice, other utilities providers Codes 
of Practice, and Council requirements. 

 

2.7 Geological & Hydrogeological Parameters 

Problem: The soil on site, currently classified as Class 4 for calculation purposes could be interpreted as 
Class 2 to Class 4 based on the background information provided. 

Recommendation: The scheme designer to provide justification for the use of Soil Class 4.  
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2.8 Run-off coefficients 

Problem: Reduced run-off coefficients are proposed for different types of finishes and SuDS features, 
however it is not clear if these have been agreed with DLRCC. It should be noted that the Cv of 1.0 has 
been correctly applied in this scenario. 

Recommendation: Designer to confirm reduced run-off coefficients have been discussed and/or agreed 
with DLRCC.  

 

2.9 Drainage Catchments 

Problem: Drawing reference 2411/206 shows an unhatched area adjacent to the Glenamuck Stream 
which has not been assigned to any catchment area. 

Recommendation: Designer to clarify if the unhatched area adjacent to the Glenamuck Stream is for all 
intents and purposes an area not developed in such a way that it would be positively drained through the 
proposed surface water drainage system. 

 

2.10 Drainage Layouts & Details 

Problem: Drawing reference 2411/201 legend refers to a new land drain, however it is not clear where 
on the layout this is proposed. Additionally, drawing reference 2411/205 makes reference to ‘Typical 
Rear Garden Filter Trench’ detail, however it is not clear if this is proposed. 

Recommendation: Designer to clarify if the unhatched area adjacent to the Glenamuck Stream is for all 
intents and purposes an area not developed in such a way that it would be positively drained through the 
proposed surface water drainage system. 

 

2.11 Green Roof Item No. 1 

Problem:  There are inconsistencies within the body of the report and drawings regards type of green 
roof proposed.  

Recommendation: Scheme designer to show type of green roof on the proposed layout drawings and 
ensure consistency in the report.  

 

2.12 Green Roof Item No. 2 

Problem:  Table 8 – Green/Blue Roof Coverage Summary in the Infrastructure and SuDS Report calculates 
the green roof provision as a percentage of the ‘Total Flat Roof Area’. However, Appendix 7.2 of the Dún 
Laoghaire-Rathdown County Development Plan 2022-2028 (Green Roof Policy) requires the minimum 
coverage percentage to be applied to the total roof area being developed for all applicable buildings, 
rather than only the flat roof area. 

Recommendation: The scheme designer should revise the report and associated calculations to 
demonstrate compliance with the DLRCC Green Roof Policy (Appendix 7.2, CDP 2022-2028), specifically 
by assessing green roof coverage against the total roof area being developed (not against flat roof area). 
This may require updating Table 8 and any related green/blue roof quantification in the Infrastructure 
and SIA Report. 
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2.13 Interception 

Problem: The interception calculations present total provided volumes that substantially exceed the site 
requirement, derived by summing the individual contributions from various SuDS components. It is not 
clear whether the contributory impermeable areas assigned to each component (particularly green roofs, 
swales, bioretention areas, filter drains and permeable pavements) comply with the maximum 
permissible ratios set out in Table 24.6 of CIRIA C753 (SuDS Manual). Green roofs, for example, can only 
provide interception for the roof area they cover. For swales, permeable paving, bioretention areas and 
filter drains, Table 24.6 of CIRIA C753 limits the contributory impermeable area that can be treated for 
interception. 

Recommendation: Please provide clarification, demonstrating that the proposed interception provision 
complies with the contributory-area limits in Table 24.6 of CIRIA C753. Addionally, designer to clarify if 
the longitudinal gradient of the vegetated area in swales is less than 1:100. Revised calculations should 
be submitted if necessary. 

 

2.14  Maintenance Schedule 

Problem: Scheme Designers must submit a post-construction maintenance specification and schedule for 
the drainage system, including SuDS measures and attenuation system to DLRCC for approval. This 
maintenance specification and schedule must be included in the Safety File. 

Recommendation: Scheme designer to consider including a maintenance schedule for the drainage 
system, including SuDS measures, for review. 

 

2.15  Water Table 

Problem: It is stated that the groundwater strikes were noted on the exploratory hole logs between 1m 

BGL and 1.5m BGL, and the samples did not remain open for sufficiently long periods of time to establish 

the regime and groundwater is expected to vary.  

Recommendation: Designer to ensure design of SuDS features as well as surface water drainage 

infrastructure is reflective of site specific groundwater table conditions. 

 

2.16  CBR Values – Permeable Paving  

Problem: Californian bearing ration (CBR) varies inversely with moisture content (as the latter increases 

the CBR value decreases). The equilibrium CBR value is the long-term value that occurs once the 

pavement is constructed, and the moisture content of the subgrade soil comes in to equilibrium with the 

suction forces within the subgrade air spaces. Carrying out CBR tests will allow for appropriate permeable 

paving design including capping material if and where required. This capping is typically quite 

impermeable when compacted.  

Recommendation:  Consider undertaking CBR tests on site to allow for appropriate permeable paving 

design. These CBR tests are to be carried out in accordance with BS 1377-4:1990. 
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2.17  Gradients and ground modelling 

Problem: As per Chapter 29.2, Section E of The SuDS Manual, successfully integrating SuDS measures 

including swales, infiltration trenches and infiltration blankets require areas of ground modelling to 

ensure proposed SuDS measures are located in appropriate areas to ensure adequate drainage of the site.     

Recommendation: It is recommended that the integration of each SuDS component be considered, and 

its contouring adjusted to allow the levels to flow towards to SuDS measure, in a naturalistic manner 

that is visually attractive, and accords with the local surrounding landscape. Ensuring that contouring of 

swales does not conflict with proposed or existing utilities. 

 

2.18  Bypass Petrol Interceptors 

Problem: Petrol Interceptor has not been included in the design of the stormwater drainage system. 

Recommendation: Designer to provide a justification for not including petrol interceptors prior to 
discharge to the watercourse.   

 

2.19  Minimum Velocity  

Problem: Table 6.4 of the GDSDS requires a minimum velocity (pipe full) of 1.0m/s.  

Recommendation: Designer to confirm if minimum velocity in the surface water pipework is achieved. 
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2.3 Y N 

To achieve the 10% Urban Creep requirement, the Q100 + 20% CC 
calculated attenuation volumes have been increased by 10% as outlined 
in paragraph 6.12 & Table 3. Furthermore, additional impermeable 
surfacing to the rear of the houses has been allowed for in the model 
but is not relied upon as the method of calculation of Urban Creep in 
this application. It is proposed that this is a more conservative and 
safer approach to drainage design. 

Y 

2.4 Y Y 

A blockage analysis simulation has been carried out in accordance with 
the DLRCC Drainage Dept. requirements in that the model was run with 
a 2 hour restriction on the outflow on all vortex devices. There is 
capacity in the S/W network to contain the resulting backed-up water 
below ground as outlined in Section 6.13 and Appendix 11.1. 
Notwithstanding the above, an exceedance flow route is shown on 
Dwg.2411/206.      

 

2.5 Y Y Text has been added to highlight the locations of the drop kerbs shown 
on Dwg.2411/206.  

2.6 Y Y 

Clash checks have been carried out and the designer is satisfied the 
current proposals meet the required standards and are sufficient to 
enable the development proceed to planning stage. In advance of 
construction, at compliance stage and connection application stage to 
Uisce Éireann, further reviews will take place and any adjustments 
necessary will be facilitated.    

 

2.7 Y Y 
The choice of SOIL Type has been reviewed and determined by the 
designer that Type 4 is appropriate choice for this site based on the 
WRAP Map (Class 5), the FSR (Type 4) and the SI results. 
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2.8 Y Y 
The run-off coefficients have been discussed and agreed in principle 
with DLRCC Water Services Department.   

2.9 Y Y The unhatched area is not to be developed and is maintained as a 
riparian corridor in accordance with DLRCC policy. 

 

2.10 Y Y 
There is no land drain proposed and the legend has been adjusted 
accordingly. The rear garden filter trench is included on the legend 
now and shown on the S/W drawing No.2411/202.  

 

2.11 Y Y Intensive green roof are proposed and noted in the report & drawings.  

2.12 Y N 

The green roof areas provided in Table 8 reflect the roof areas 
available for installation of green roofs and account for edge strips and 
PV panels and roof over shots. The designer is satisfied this is compliant 
with the DLRCC policy on green roofs.  

Y 

2.13 Y Y 

Contributary areas cannot always be achieved in higher density 
residential projects but are substantially achieved in this application. 
Interception of a typical road to swale, house roof to permeable paving 
and house roof to filter drain pictorial narrative has been included on 
drawing No.2411/206. Where there are proportional area limitations 
exceeded, on a catchment wide basis, in the designers opinion there 
is more than sufficient interception provided at the downstream lowest 
elements of the drainage network below the 3No.storage systems. A 
minimum longitudinal gradients of 1/100 are achieved and the 
calculations adjusted accordingly.    

 

2.14 Y Y 

A series of maintenance actions are outlined in section 7.1.13 of the 
report. A maintenance scheduling regime is to be established with an 
appropriate specialist contractor at construction/commissioning stage. 
This is deemed to be in compliance with GR5. 
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2.15 Y Y 

The SuDS features proposed are shallow in nature and generally above 
the noted ground water. At pre-commencement stage additional 
consideration will be given to any local ground water high points and 
possible effects on the SuDS features. This application proposes a 
considerable number of SuDS elements at surface level or raised above 
ground in the case of green roofs which is reflective of the design 
approach taken to achieve a nature based design solution.      

 

2.16 Y Y 
Subject to a successful planning outcome, additional SI work will be 
undertaken including CBR testing in advance of construction 
commencing on the site. 

 

2.17 Y Y 

The location of the SuDS components are generally at the low points 
along each catchment and surface levels are directed towards those 
elements. Cambering of the road surfaces towards the SuDS elements 
is shown on Dwg.2411/200 and further indicated by flow arrows on 
Dwg.2411/201. 

 

2.18 Y Y 

It is considered that due to the extensive implementation of SuDS 
measures on the site and more than sufficient downstream 
interception provided PI’s have not been included in the application. 
If DLRCC require PI’s, they can condition same as part of the planning 
process.   

 

2.19 Y Y 

Minimum velocities are achieved as reasonably possible. Some 
pipelines in the drainage model are representing flow through the 
attenuation systems which explains why the velocities are <1m/s. The 
pipelines are laid at a gradient of no flatter than 1/150 which is 
deemed acceptable.   
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