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1.  INTRODUCTION 

1.1 Background 

DBFL have been instructed to prepare an Infrastructure Design Report to accompany 

a planning application for a proposed residential development at Capdoo, Clane, Co. 

Kildare. 

The proposed development (“the site”) comprises of 366 residential dwellings and a 

one-storey childcare facility on a 11.442 Ha site (approximately 0.7km north of Clane 

Town Centre). 

The Net Developable Area is approximately 9.6778 Ha (omitting Capdoo Link Road, 

upgrade of Brooklands / Capdoo Link Junction and construction of the site’s surface 

water outfall). 

The site is identified as “Key Development Area 2” (KDA) in the Clane Local Area 

Plan (2017-2023) and is zoned “New Residential / Infill”. 

1.2 Objectives 

This report provides information regarding the existing site and addresses the 

infrastructural demands of the proposed development including the following: 

• Site Access and Road Layout 

• Surface Water Drainage 

• Flood Risk 

• Foul Drainage 

• Water Supply 

1.3 Location 

The site (currently greenfield) is situated in the northern environs of Clane town (refer 

to Figure 1.1) and is currently in agricultural use. A farm-house and stables are 

located adjacent to the eastern boundary. 

Capdoo Park is located to the south of the site and Mainham Woods and College 

Road East are located to the west of the site. Rural roads are located to the north and 

east of the site (“Capdoo Common”). Several existing residential dwellings are 

located along these rural roads. 

The proposed route of the Capdoo Link Road (refer to Figure 1.2) traverses the site 

(linking the Kilcock Road to Celbridge Road). 



Residential Development, Capdoo, Clane, Co. Kildare 
Infrastructure Design Report  

5 

 

Figure 1.1 Extract from myplan.ie viewer (Site Boundary Indicative Only). 

 

 

Figure 1.2 Extract from Clane LAP (Map Ref. 8.1 Capdoo Link Road) 
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1.4 Topography 

The site generally falls from west to east at gradients ranging from 1/15 to 1/100. 

(refer to Appendix A for Topographic Survey Plans prepared by Land Surveys). 

The north west corner of the site is elevated above the adjacent R407 road but also 

below the central area of the site. As such, existing surface gradients across the site 

have been a key factor in regard to design of roads levels, finished floor levels, 

surface water drainage and foul drainage. 

Existing topographic survey information is shown in the background of the Proposed 

Road Layout Plans (refer to DBFL Drawing No’s. 162074-2000, 162074-2001, 

162074-2002 and 162074-2003). 

1.5 Proposed Development 

The proposed development comprises of 366 residential dwellings and a one-storey 

childcare facility. Refer to McCrossan O Rourke Manning’s Schedule of 

Accommodation and Site Layout Plans for further detail. 

The development will also include the following associated engineering infrastructure: 

• Construction of the Capdoo Link Road (which will also facilitate primary 

access to the proposed development) and associated roundabout on the 

R407 (Kilcock Road).  

• Provision of pedestrian and cycle facilities at the junction of Capdoo Park / 

Capdoo Lane. 

• A secondary site access to the proposed development off the rural road to 

the north of the site (including upgrade of the local road from the proposed 

roundabout on the Kilcock Road to the proposed site access). 

• Facilitation of potential future pedestrian links through adjacent lands (refer to 

DBFL Drawing 162074-2020). 

• Provision of internal site road network including associated footpaths. 

• Provision of surface water drainage, foul drainage and water supply 

connections. 

• Provision of a foul pumping station discharging to the existing 225mm 

diameter public foul drain located south-east of the site (adjacent to Capdoo 

Avenue).
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2. LAP MOVEMENT OBJECTIVES, SITE ACCESS AND STREET LAYOUT 

2.1 Capdoo Link Road 

The proposed Capdoo Link Road traverses the site linking the Kilcock Road R407 at 

the north west corner of the site to Capdoo park at the south east corner of the site 

(refer to Figure 2.1). This road scheme is listed as a “Priority Road Scheme” in the 

Kildare County Council Development Plan 2017 – 2023 (Priority Road and Bridge 

Projects, Table 6.1) and forms part of the proposed strategic road network. It is 

proposed to deliver this roads objective as part of the proposed development (as it 

will facilitate access to the site).  

DBFL Drawing 162074-2000 outlines a preliminary alignment (vertical and horizontal) 

for the Capdoo Link Road. A typical cross section is also shown and has been 

discussed and agreed with KCC’s Roads Department (7.0m wide carriageway, 2.0m 

wide cycleway adjacent to carriageway and 2.0m wide footpath adjacent to 

cycleway). A pedestrian crossing point is also proposed adjacent to the creche 

(linking the south-west corner of the site to the portion of the site east of the link 

road). Potential pedestrian / cycle link can also be created from the link road to 

College Road East and from the development to the rural road to the north. 

The proposed alignment shown on DBFL Drawing 162074-2000 is based on KCC’s 

Part 8 Public Display Drawings (refer to Appendix E). 

 

Figure 2.1 Alignment of Capdoo Link Road (Site Boundary Indicative Only)
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2.2 Other Movement Objectives from Clane LAP 

Capdoo Park / Brooklands Junction 

Upgrade of the Capdoo Park / Brooklands Junction (on the Clane to Celbridge Road) 

will be delivered independently of the development in conjunction with Kildare County 

Council and as such does not fall within the redline boundary (noted as a Specific 

Project in Section 8.6 of the Clane LAP). This upgrade will include activation of the 

existing traffic signals and improvements to existing facilities for Vulnerable Road 

Users (provision of tactile paving, reduction of corner radii, modifications to line 

marking etc.). 

A concept design for this junction upgrade is shown on DBFL Drawings 162074-2004 

and 162074-2005. 

Improved Pedestrian and Cycle Access to Clane Town Centre via Capdoo Lane 

An existing laneway (“Capdoo Lane”) runs from Capdoo Park to the Clane / Celbridge 

Road via the rear of the Tesco supermarket (see Figure 2.2 below).  

DBFL Drawing 162074-2006 shows proposed upgrades to pedestrian and cycle 

facilities at the junction of Capdoo Park / Capdoo Lane. This will facilitate pedestrian 

and cycle access from the proposed development and the Capdoo Link Road to 

Clane Town Centre via Capdoo Lane. 

 

 

Figure 2.2 Other Movement Objectives from Clane LAP
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2.3 Site Access Layout 

Primary Site Access 

As noted previously, Capdoo Link Road is to be delivered as part of the proposed 

development and will facilitate the primary access points. 

Refer to Figure 2.3 and DBFL Drawing 162074-2000. Access points will be required 

off both sides of the Capdoo Link Road as it traverses the site. 

Secondary Site Access 

The site is irregular in shape due to a number of plots that have been developed 

along its northern boundary. As a result, there is a portion of the site that is isolated 

from the main development.  

This portion of the site is being provided with an independent site access off the rural 

road to the north of the proposed development. Refer to Figure 2.3 and DBFL 

Drawings 162074-2001. 

Houses Adjacent to the Site’s Eastern Boundary 

Two stand-alone houses (semi-detached) are located adjacent to the site’s eastern 

boundary (refer to McCrossan O Rourke Manning’s Site Layout Plan and DBFL 

Drawing 162074-2002). 

These houses are accessed directly from the rural road east of the site (i.e. not via 

the developments internal road network). Pedestrian connectivity is provided from 

these houses to other parts of the proposed development. 
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Figure 2.3 Proposed Access Points (Site Boundary Indicative Only) 
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2.4 Street Layout Design 

The site’s street layout is shown on DBFL Drawing No’s. 162074-2001, 162074-2002 

and 162074-2003. 

DMURS Street Design guidelines incorporated in the site’s road layout including the 

following: 

• Local Streets – 5.5m wide 

• Footpaths – 2.0m wide 

• Corner Radii at junctions within the site – Typically 3.0m 

• Typical Longitudinal Gradient –vary from 1/20 - 1/100 

• Cross Fall – 1/40 

A design speed limit of 30 km/hour has been applied throughout the development in 

accordance with the Design Manual for Urban Roads and Streets (pedestrian priority, 

function – local road, context – neighbourhood). 

 

2.5 Vehicle Tracking 

The proposed street layout has been tracked to demonstrate that the site’s proposed 

corner radii and turning heads will accommodate larger vehicles such as refuse trucks 

(refer to DBFL Drawing No’s. 162074-2001, 162074-2002 and 162074-2003). 

 

2.6 Access Driveways 

Access driveways are set to accommodate a targeted gradient of 1:40. 

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

of 150mm where access driveways cross footpaths. 

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

County Council) are designed as permeable type pavements. 
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2.7 Pavement Design Standards 

Local Streets within the site are designed in accordance with the Department of the 

Environment Recommendations for Site Development Works, the Design Manual for 

Urban Roads and Streets (DMURS) and Local Authority requirements. 

Proposed road construction materials and thicknesses are based on an existing 

minimum subsoil CBR of 2.0% at road formation level. 

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

investigations prior to road construction. 

 

2.8 Traffic & Transportation 

A separate Traffic and Transportation Assessment has been prepared as part of this 

planning application (refer to DBFL Report No. 162074-DBFL-RP-D-0001). 
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3. SURFACE WATER DRAINAGE 

3.1 Existing Surface Water Drainage 

As noted in Section 1.4, Topography, the site generally falls from west to east at 

gradients ranging from 1/15 to 1/100. 

A network of open drains is located to the east of the site which ultimately discharge 

to the Gollymochy Stream (see Figure 3.1 below). 

The site currently drains to the Gollymochy Stream via the network of open drains 

noted above. Surface water also drains from the site via infiltration. Varied infiltration 

rates were observed during Soakaway Testing carried out by IGSL in July 2017 (e.g. 

moderate levels of infiltration were observed where granular soils were present but 

very low levels of infiltration were observed where underlying clays were 

encountered). Refer to Appendix F for relevant extracts from IGSL’s SI report. 

Existing public surface water drains are located to the south and north-west of the site 

(refer to Irish Water’s Network Plan included in Appendix B). As the site naturally falls 

from west to east, it is proposed to construct a surface water outfall along the roads 

north east of the site and discharge to the Gollymochy Stream north (refer to DBFL 

Drawing 162074-3002). The majority of the site will discharge to this outfall with the 

link road and an isolated section north west of the site draining to the public surface 

water drains to the south and north-west as mentioned above.  

 

Figure 3.1 Extract from Irish Water Network Map



Residential Development, Capdoo, Clane, Co. Kildare 
Infrastructure Design Report  

14 

 

3.2 Basis of Design 

3.2.1 General Description of Surface Water Design 

The proposed developments surface water drainage network is shown on DBFL 

Drawings 162074-3001, 162074-3002 and 162074-3003. 

It is proposed to construct a surface water outfall along the rural roads north east of 

the site and discharge to the Gollymochy Stream. This will serve the majority of the 

site.  

The north west section and the upper link road will discharge to an existing surface 

water manhole north west of the site on College Road and the lower link road will 

discharge to an existing surface water manhole south east of the site adjacent to 

Capdoo Avenue. Refer to figure 3.1 above.  

The proposed surface water drainage network will collect surface water runoff from 

the site via a piped network prior to discharging off site via the attenuation tank, flow 

control device and separator arrangement. 

Surface water runoff from the site’s road network will be directed to the proposed pipe 

network via conventional road gullies while surface water runoff from driveways will 

be captured by permeable paving. 

Surface water runoff from roofs will be routed to the proposed surface water pipe 

network via the porous aggregates beneath permeable paved driveways (providing 

an additional element of attenuation). Each surface water catchment has been 

assessed separately and will be stored in underground attenuation tanks (Stormtech 

Chambers). 

Surface water discharge rates from the proposed surface water drainage network will 

be controlled by a vortex flow control device (Hydrobrake or equivalent) and will pass 

via a full retention fuel / oil separator (sized in accordance with permitted discharge 

from the site).  

The proposed link road is treated as a completely separate drainage network. The 

surface water runoff from the road will drain through a distinct piped network before 

discharging to the public sewer via an attenuation tank, flow control and interceptor 

arrangement. 
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3.2.2 Compliance with Surface Water Drainage Policy 

The site’s surface water management infrastructure has been designed in 

accordance with the Greater Dublin Strategic Drainage Study (GDSDS). 

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

applied to all sites: 

• Criterion 1: 

River Water Quality Protection – Satisfied by providing interception storage 

and treatment of surface water run-off by SUDS features such as permeable 

paving of driveways, underground attenuation tanks and full retention fuel / 

oil separators at surface water discharge points. 

• Criterion 2: 

River Regime Protection – Satisfied by attenuating surface water run-off in 

association with flow control devices prior to discharge off site at greenfield 

runoff rate. Site critical duration storm used to assess attenuation volume. 

• Criterion 3: 

Level of Service (Flooding) for the Site – Satisfied by reviewing available 

flood hazard information (e.g. Eastern CFRAM Study) relating to the sites 

proximity to fluvial flood plains (up to 1 in 100-year flood event). 

Also refer to DBFL Report No. 162085-rep-003 (Site Specific Flood Risk 

Assessment). 

• Criterion 4: 

River Flood Protection – Satisfied by attenuating surface water discharge to 

greenfield runoff rates, addressing pluvial flood risk associated with the 1 in 

100 year storm and avoiding development in flood plains. 
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3.2.3 Design Standards 

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

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

Recommendations for Site Development Works for Housing Areas, the Department of 

the Environment’s Building Regulations “Technical Guidance Document Part H 

Drainage and Waste Water Disposal” and BS EN 752: 2008 Drain and Sewer 

Systems Outside Buildings. 

Design Criteria: 

• Return period for pipe work design    5 years 

• Return period for attenuation design    100 years 

• Soil Type       2 

• Allowable Outflow      2.0 l/sec/ha 

• Time of entry       4 minutes 

• M5 - 60        15.6 mm 

• Ratio “r”       0.25 

• Pipe Friction (Ks)      0.6 mm 

• Minimum Velocity (based on pipe flowing full)   1.0 m/s 

• Rainfall Runoff from Roads and Footpaths   100% 

• Rainfall Runoff from Roofs (draining via SuDS feature)  70% 

• Rainfall Runoff from Driveways (draining via SuDS feature) 50% 

• Rainfall Depth Factored for Climate Change (as per GDSDS) 20% 

(in accordance with GDSDS Volume 2, Chapter 6, Table 6.2 – see below) 
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Refer to Appendix C for attenuation design calculations. 

Refer Appendix G for Surface Water Network Design Calculations. 

Surface water calculations have been carried out using Microdrainage WinDes 

analysis software. 

 

3.2.4 SuDS 

The following methodologies are being implemented as part of a SuDS treatment 

train approach: 

• Permeable paving in driveway / in curtilage areas 

• Surface water runoff from roofs will be routed to the proposed surface water 

pipe network via the stone reservoir beneath permeable paved driveways. 

Note, this detail does not rely on infiltration (although some degree if 

infiltration will occur), the stone reservoir is intended to provide an additional 

element of attenuation storage 

• Attenuation for the 30 year and 100 year return period storms within 

Stormtech Attenuation Chambers. 

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

surface water discharge from the site to 2.0 l/sec/ha 

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

separator (sized in accordance with permitted discharge from the site) 
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3.2.5 Attenuation Calculation 

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

runoff rate of 2.00 l/sec/ha. 

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

type flow control devices (Hydrobrake or equivalent). 

The resultant storage system types, discharge limits and storage volumes for each 

catchment are detailed in Table 3.1. It is noted that runoff from the Capdoo Link Road 

has also been allowed for in the attenuation volumes outlined in Table 3.1.  

 

Table 3.1 – Surface Water Attenuation Storage and Discharge Limits 

Refer to Appendix C for preliminary attenuation design calculations (Stormtech 

Chamber Sizing). 

In total, 2,972m3 of storm-water storage is proposed. 

The locations of proposed attenuation systems are shown on DBFL Drawings 

162074-3001, 162074-3002 and 162074-3003. 

Catchment/ 
Attenuation 

Area 

Storage 
System Type 

Catchment 
Area 

(Total) 

Impermeable 
Catchment 
Area (Total) 

Allowable 
Outflow 

(Max) 

Storage 
Volume 

Required 
(100yr) 

Storage 
Volume 

Provided 
(100yr) 

    Ha Ha l/s m3 m3 

Site 

A 
Stormtech 

Underground 
Chamber 

7.62 3.07 15.2 1890 1957 

B 
Stormtech 

Underground 
Chamber 

1.47 0.42 2.9 197 197 

C  
Stormtech 

Underground 
Chamber 

0.73 0.34 2 192 193 

Link Road 

U 
Stormtech 

Underground 
Chamber 

0.43 0.31 2 162 166 

L 
Stormtech 

Underground 
Chamber 

0.74 0.59 2 415 459 

  10.99 4.73  2856 2972 
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3.2.6 Interception Volume 

The GDSDS (Vol. 2, Table 6.3) requires interception storage to be incorporated into 

surface water drainage design in order to limit discharge of sediment and pollutants 

into the downstream surface water drainage network and receiving water courses. 

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

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

The SuDS features included in the development (refer to Section 3.2.4) will provide 

the necessary interception volume required by the GDSDS (within stone reservoirs 

beneath permeable paved driveways and within the Stormtech Attenuation 

Chambers). 

 

3.3 Flood Risk 

A separate Site Specific Flood Risk Assessment has been prepared as part of this 

planning application (refer to DBFL Report No. 162074-rep-003). 

This flood risk assessment has been undertaken by reviewing information from the 

Office of Public Works (OPW) National Flood Hazard Mapping (www.floodmaps.ie) 

and the Eastern CFRAM Study and has been carried out in accordance with the 

OPW’s Guidelines for Planning Authorities – The Planning System and Flood Risk 

Management (November 2009). 

 

3.4 Surface Water Quality Impact 

Run-off rates from the site are controlled by flow control devices. 

Surface water management proposals for the development also incorporate the 

following impact reduction measures; 

• Surface water network designed in accordance with GDSDS requirements 

• Incorporates SUDS features e.g. permeable paving in the higher risk parking 

areas at the front of houses (i.e. treatment / filtration provided within the stone 

reservoir beneath permeable paved driveways) 

• Surface water attenuation (i.e. treatment / filtration provided within the 

granular surround of the Stormtech Chambers) in conjunction with a final 

Class 1 fuel / oil separator prior to discharge to the downstream surface water 

network. 
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4. FOUL DRAINAGE 

4.1 Existing Foul Drainage 

Existing 225mm diameter public foul sewers are located south east and north west of 

the site. For the location of the existing foul sewer refer to the Topographic Survey 

Plans included in Appendix A and Irish Water’s Network Plan included in Appendix B. 

An existing manhole is located on the foul sewer (adjacent to the entrance of Capdoo 

Avenue, refer to Figure 4.1) and is expected to provide a suitable foul drainage 

discharge point for the majority of proposed development. 

The remaining isolated section to the north west of the site is to discharge into the 

existing foul sewer on College Road. 

 

 

Figure 4.1 Extract from Irish Water Network Plan. 
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4.2 Design Strategy 

As noted in Section 1.4, Topography, the site generally falls from the western 

boundary to the east at gradients ranging from 1/15 to 1/100 i.e. foul drainage flows 

by gravity towards the site’s eastern boundary. 

The majority of the foul drainage will connect to an existing foul sewer south east of 

the site with a small isolated section connecting north west of the site. The proposed 

foul drainage discharge point south east of the site is slightly elevated above the 

north-eastern corner of the site. As such, a foul pumping station, rising main and 

associated rising main discharge (header) manhole will be required to service this 

section of the development (185 out of 366 units located in the north east of the site). 

The north western and southern portions of the site will discharge by gravity into the 

appropriate discharge manholes. 

The proposed foul pumping station is to be located along the eastern side of the 

proposed development. 

The proposed foul drainage network comprises of a series of 225mm diameter pipes 

with each residential unit serviced by an individual 100mm diameter connection. 

Refer to DBFL Drawing No.’s 162074-3001, 162074-3002 and 162074-3003 for the 

proposed foul drainage layout. 

Pre-connection enquiry feedback has been received from Irish Water (included in 

Appendix D). Irish Water have advised as follows: 

• “Based upon the details you have provided with your pre-connection enquiry 

and on the capacity currently available as assessed by Irish Water, we wish 

to advise you that, subject to a valid connection agreement being put in place 

and the condition listed below, your proposed connection to the Irish Water 

network can be facilitated” 

• A condition is listed in relation to Contract 2B of the Upper Liffey Valley 

Sewerage Scheme i.e. it is feasible for 205 units to connect prior to the Upper 

Liffey Valley Sewerage Scheme (Contract 2B) and associated upgrades in 

Clane being completed in 2021, thereafter the balance of units may be 

accommodated. 
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An indicative timeline for occupation of the proposed development is outlined below: 

• 2020 – 100 houses 

• 2021 – 100 houses 

• 2022 – 100 houses 

• 2023 – 66 houses 

This timeline aligns with Irish Water’s advice that it is feasible for 205 connections 

prior to delivery of Contract 2B of the Upper Liffey Valley Sewerage Scheme 

(completed by 2021) with the remaining units being connected thereafter. 

 

4.3 Design Calculations 

The foul drainage network for the proposed development has been designed in 

accordance with the following guidelines: 

• Irish Water Code of Practice for Wastewater Infrastructure 

• Department of the Environment’s Recommendations for Site Development Works 

for Housing Areas 

• Department of the Environment’s Building Regulations “Technical Guidance 

Document Part H Drainage and Waste Water Disposal” 

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

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

 

Foul drainage network design has been carried out using Microstation WinDes 

analysis software (refer to Appendix H for foul drainage network calculation). 

 

Design Criteria: 

Demand   446 l/dwelling/day 

Discharge units   14 units per house (as BS8301) 

Pipe Friction (Ks)  1.5 mm 

Minimum Velocity  0.75 m/s (self-cleansing velocity) 

Maximum Velocity 3.0 m/s (1:18 maximum pipe gradient) 

Frequency Factor  0.5 for domestic use 

Manhole Depths  < 4.0m 
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4.4 Foul Drainage – Environmental Impacts  

 

Waste Water Discharge Calculation  

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

No. of Housing Units     366 

Post Development Average Discharge   1.89 l/sec 

Post Development Peak Discharge   11.3 l/sec 

Daily Foul Discharge Volume (446l per dwelling)  163,236 l 

 

Biochemical Oxygen Demand – BOD  

(as outlined in EPA Waste Water Treatment Manual) 

No. of Housing Units     366 

Occupancy per Dwelling     3 

BOD Loading (60g per person per day)   65,880 g 
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5. WATER SUPPLY AND DISTRIBUTION 

5.1 Existing Public Water Mains 

An existing 400mm diameter ductile iron watermain and a 2” diameter uPVC 

watermain are located along the rural roads adjacent to the site’s northern and 

eastern boundaries. An existing watermain (6” diameter uPVC) is also located east of 

the site along College Road.  

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

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

Pre-connection enquiry feedback has been received from Irish Water (included in 

Appendix D). No issues are noted in relation to the existing public water supply 

network. 

 

Figure 4.1 Extract from Irish Water Network Plan. 
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5.2 Proposed Water Main Layout 

The site’s proposed water main layout is shown on DBFL Drawings 162074-3005, 

162074-3006 and 162074-3007. 

It is proposed to link the existing 400mm diameter watermains (north-west and south-

east of the site) via a 200mm diameter watermain running along the proposed 

Capdoo Link Road. This new watermain will then service the proposed development. 

A 150mm diameter looped water main will then be provided (generally along the site’s 

arterial roads) with a number of 100mm diameters looped branch mains provided 

elsewhere. 

As noted elsewhere in this report, the site is irregular in shape due to a number of 

plots that have been developed along its northern boundary. As a result, there is a 

portion of the site that is isolated from the main development (north-west corner). A 

separate connection off the existing watermain running along the rural road north of 

the site is proposed in order to serve this isolated portion of the site. 

The proposed water main layout has been designed in accordance with Irish Water 

Standard Detail STD-W-02. 

Sluice Valves have been arranged in accordance with Irish Water Standard Detail 

STD-W-02, Note 6 (“valves shall be arranged in such a manner to allow the network 

to be managed to ensure that no more than 40 properties lose water from a burst on 

the system, at any one time”). 

Individual houses will have their own connections (25mm O.D. PE pipe) to distribution 

water mains via service connections and boundary boxes. 

Individual connections are to be installed in accordance with Irish Water Standard 

Detail STD-W-03. 

5.3 Hydrants 

The proposed water main layout is arranged such that all buildings are a maximum of 

46.0m from a hydrant in accordance with the Department of the Environment’s 

Building Regulations “Technical Guidance Document Part B Fire Safety”. 

Hydrants shall comply with the requirements of BS 750:2012 and shall be installed in 

accordance with Irish Water’s Code of Practice and Standard Details. 

5.4 Materials 

Proposed water mains and connections to individual houses are to be PE100 SDR17. 
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5.5 Water Demand & Conservation 

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

Water’s Pre-Connection Enquiry Application Form: 

 

• No. of Housing Units     366 

• Average Occupancy Ration (Persons Per Dwelling)  2.7 

• Per-Capita Consumption (l/person/day)   150 

• Average Domestic Daily Demand (l/sec)   1.72 

• Post Development Average Hour Water Demand (l/sec) 2.15 

(1.25 x Average Domestic Daily Demand) 

• Post Development Peak Hour Water Demand (l/sec)  10.75 

(5.0 x Post Development Average Hour Water Demand) 

 

Individual houses will provide water storage in header tanks (in accordance with the 

requirements of Irish Water’s Code of Practice) and include provision of water 

conservation measures such as dual flush water cisterns and low flow taps. 
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APPENDIX A – TOPOGRAPHIC SURVEY 
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APPENDIX B – IRISH WATER NETWORK PLANS 
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Whilst every care has been taken in its compilation Irish Water gives this information as to the
position of its underground network as a general guide only on the strict understanding that it is
based on the best available information provided by each Local Authority in Ireland to Irish water.
Irish Water can assume no responsibility for and give no guarantees, undertakings or warranties
concerning the accuracy, completeness or up to date nature of the information provided and does not
accept any liability whatsoever arising from any errors or omissions. This information should not be
relied upon in the event of excavations or any other works being carried out in the vicinity of the Irish
Water underground network.  The onus is on the parties carrying out excavations or any other works
to ensure the exact location of the Irish Water underground network 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.
© Copyright Irish Water
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APPENDIX C – PRELIMINARY ATTENUATION CALCULATION 

 

 

 



DBFL Consulting Engineers Page 1
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 08:35 Designed by DalyE
File 162074 CAPDOO MAIN ATTE... Checked by
Innovyze Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)

©1982-2017 XP Solutions

Half Drain Time : 1037 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 67.363 0.263 0.0 14.7 14.7 461.3 O K
30 min Summer 67.467 0.367 0.0 15.2 15.2 644.2 O K
60 min Summer 67.579 0.479 0.0 15.3 15.3 840.1 O K
120 min Summer 67.698 0.598 0.0 15.3 15.3 1050.5 O K
180 min Summer 67.770 0.670 0.0 15.3 15.3 1177.0 O K
240 min Summer 67.822 0.722 0.0 15.3 15.3 1267.3 O K
360 min Summer 67.891 0.791 0.0 15.3 15.3 1388.7 O K
480 min Summer 67.936 0.836 0.0 15.3 15.3 1467.3 O K
600 min Summer 67.967 0.867 0.0 15.3 15.3 1521.3 O K
720 min Summer 67.988 0.888 0.0 15.3 15.3 1559.0 O K
960 min Summer 68.013 0.913 0.0 15.3 15.3 1602.6 O K
1440 min Summer 68.033 0.933 0.0 15.3 15.3 1638.3 O K
2160 min Summer 68.029 0.929 0.0 15.3 15.3 1630.3 O K
2880 min Summer 68.005 0.905 0.0 15.3 15.3 1588.6 O K
4320 min Summer 67.936 0.836 0.0 15.3 15.3 1467.8 O K
5760 min Summer 67.860 0.760 0.0 15.3 15.3 1333.9 O K
7200 min Summer 67.785 0.685 0.0 15.3 15.3 1202.2 O K
8640 min Summer 67.714 0.614 0.0 15.3 15.3 1077.3 O K
10080 min Summer 67.648 0.548 0.0 15.3 15.3 962.2 O K

15 min Winter 67.395 0.295 0.0 14.9 14.9 517.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 81.599 0.0 418.1 19
30 min Summer 57.450 0.0 600.0 33
60 min Summer 38.020 0.0 846.2 64
120 min Summer 24.385 0.0 1089.6 122
180 min Summer 18.636 0.0 1250.3 182
240 min Summer 15.373 0.0 1375.3 242
360 min Summer 11.683 0.0 1565.9 362
480 min Summer 9.602 0.0 1712.0 482
600 min Summer 8.242 0.0 1830.7 600
720 min Summer 7.273 0.0 1929.6 720
960 min Summer 5.969 0.0 2080.0 932
1440 min Summer 4.517 0.0 2155.6 1184
2160 min Summer 3.413 0.0 2802.7 1576
2880 min Summer 2.795 0.0 3055.3 1964
4320 min Summer 2.106 0.0 3429.6 2768
5760 min Summer 1.721 0.0 3797.4 3576
7200 min Summer 1.472 0.0 4056.9 4328
8640 min Summer 1.295 0.0 4278.9 5096
10080 min Summer 1.163 0.0 4467.9 5848

15 min Winter 81.599 0.0 471.9 19



DBFL Consulting Engineers Page 2
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 08:35 Designed by DalyE
File 162074 CAPDOO MAIN ATTE... Checked by
Innovyze Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 67.512 0.412 0.0 15.3 15.3 723.2 O K
60 min Winter 67.638 0.538 0.0 15.3 15.3 944.2 O K
120 min Winter 67.774 0.674 0.0 15.3 15.3 1183.4 O K
180 min Winter 67.857 0.757 0.0 15.3 15.3 1329.3 O K
240 min Winter 67.917 0.817 0.0 15.3 15.3 1435.2 O K
360 min Winter 68.001 0.901 0.0 15.3 15.3 1582.7 O K
480 min Winter 68.059 0.959 0.0 15.3 15.3 1683.8 O K
600 min Winter 68.099 0.999 0.0 15.3 15.3 1753.3 O K
720 min Winter 68.126 1.026 0.0 15.3 15.3 1801.8 O K
960 min Winter 68.159 1.059 0.0 15.3 15.3 1859.6 O K
1440 min Winter 68.176 1.076 0.0 15.3 15.3 1889.5 O K
2160 min Winter 68.164 1.064 0.0 15.3 15.3 1867.9 O K
2880 min Winter 68.130 1.030 0.0 15.3 15.3 1808.3 O K
4320 min Winter 68.018 0.918 0.0 15.3 15.3 1611.5 O K
5760 min Winter 67.879 0.779 0.0 15.3 15.3 1368.0 O K
7200 min Winter 67.753 0.653 0.0 15.3 15.3 1147.2 O K
8640 min Winter 67.642 0.542 0.0 15.3 15.3 951.0 O K
10080 min Winter 67.546 0.446 0.0 15.3 15.3 783.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 57.450 0.0 674.5 33
60 min Winter 38.020 0.0 949.8 62
120 min Winter 24.385 0.0 1221.8 122
180 min Winter 18.636 0.0 1401.0 180
240 min Winter 15.373 0.0 1539.9 238
360 min Winter 11.683 0.0 1750.1 356
480 min Winter 9.602 0.0 1907.9 472
600 min Winter 8.242 0.0 2032.2 586
720 min Winter 7.273 0.0 2129.8 700
960 min Winter 5.969 0.0 2240.8 922
1440 min Winter 4.517 0.0 2169.0 1340
2160 min Winter 3.413 0.0 3137.3 1668
2880 min Winter 2.795 0.0 3416.3 2136
4320 min Winter 2.106 0.0 3814.1 3068
5760 min Winter 1.721 0.0 4254.0 3864
7200 min Winter 1.472 0.0 4545.5 4616
8640 min Winter 1.295 0.0 4795.3 5360
10080 min Winter 1.163 0.0 5010.1 6048



DBFL Consulting Engineers Page 3
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 08:35 Designed by DalyE
File 162074 CAPDOO MAIN ATTE... Checked by
Innovyze Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 16.100 Shortest Storm (mins) 15

Ratio R 0.251 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 3.073

Time
From:

(mins)
To:

Area
(ha)

0 4 3.073



ver: Jun14

PROJECT REF: Fill in blue highlighted cells

LOCATION: Capdoo, Clane Set width to maximum allowance

DATE: 04/02/2019 Adjust site parameters and system dimension until volume achieved

CREATED BY: E Daly For Rectangular systems only, for  irregular shape dig contact Microstrain

SYSTEM PARAMETERS STORMTECH SYSTEM DETAIL

Required Total Storage 1889.5 m
3 StormTech Chamber Model MC3500

Stormtech chamber model MC3500 Unit Width 1.955 m

Number of Isolator Rows for TSS Removal 1 Unit Length 2.18 m

Unit Height 1.145 m

Min Cover Over System 0.3 m

SITE PARAMETERS Max Cover Over Chamber 2.4 m

Maximum Width at Excavation Base 27 m Internal Storage Vol. (Chamber only) 3.11 m
3

Stone Porosity 40%

Excavation Batter Angle (degrees) 60 ° Minimum Requirement STONE AND EXCAVATION DETAIL

Stone Below Chambers 0.23 m 0.23  Volume of Dig for System 3209

Stone Above Chambers 0.3 m 0.30  Area of Dig at Base of System 1823 m
2

Additional Storage. E.g manholes, pipe 0 m
3 Area of Dig at Top of System 2009 m

2

Void Ratio 61%

Stone Requirement - tonne 3407 tonne

CALCULATED CHAMBER SYSTEM DIMENSIONS Calculated Adopted

Number of Rows 12 ea

Number of units per Row 30 ea

Number of MC3500 Chambers 360 ea

Number of MC3500 Endcaps 24 ea

System Installed Storage Depth (effective storage depth) 1.675 m

Tank overall installed Width at base 26.59 27 m  

Tank overall installed Length at Base 67.14 67.5 m  

Total Effective System Storage 1939.8 1965.3 m
3  

STORMTECH Stormwater Management System Design Tool

162074 Instructions:   
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Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:49 Designed by DalyE
File 162074 CAPDOO EAST ATTE... Checked by
Innovyze Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)

©1982-2017 XP Solutions

Half Drain Time : 557 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 67.313 0.213 0.0 2.7 2.7 61.7 O K
30 min Summer 67.396 0.296 0.0 2.7 2.7 85.7 O K
60 min Summer 67.481 0.381 0.0 2.8 2.8 110.4 O K
120 min Summer 67.565 0.465 0.0 2.9 2.9 134.7 O K
180 min Summer 67.609 0.509 0.0 2.9 2.9 147.5 O K
240 min Summer 67.636 0.536 0.0 3.0 3.0 155.3 O K
360 min Summer 67.662 0.562 0.0 3.0 3.0 162.9 O K
480 min Summer 67.669 0.569 0.0 3.0 3.0 164.8 O K
600 min Summer 67.669 0.569 0.0 3.0 3.0 164.9 O K
720 min Summer 67.668 0.568 0.0 3.0 3.0 164.6 O K
960 min Summer 67.665 0.565 0.0 3.0 3.0 163.8 O K
1440 min Summer 67.655 0.555 0.0 3.0 3.0 160.7 O K
2160 min Summer 67.627 0.527 0.0 3.0 3.0 152.8 O K
2880 min Summer 67.593 0.493 0.0 2.9 2.9 142.9 O K
4320 min Summer 67.520 0.420 0.0 2.9 2.9 121.6 O K
5760 min Summer 67.448 0.348 0.0 2.8 2.8 101.0 O K
7200 min Summer 67.383 0.283 0.0 2.7 2.7 82.1 O K
8640 min Summer 67.326 0.226 0.0 2.7 2.7 65.6 O K
10080 min Summer 67.277 0.177 0.0 2.6 2.6 51.3 O K

15 min Winter 67.340 0.240 0.0 2.7 2.7 69.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 81.599 0.0 64.5 19
30 min Summer 57.450 0.0 90.7 33
60 min Summer 38.020 0.0 120.2 62
120 min Summer 24.385 0.0 154.1 122
180 min Summer 18.636 0.0 176.9 182
240 min Summer 15.373 0.0 194.6 242
360 min Summer 11.683 0.0 221.6 360
480 min Summer 9.602 0.0 243.1 448
600 min Summer 8.242 0.0 260.8 506
720 min Summer 7.273 0.0 276.1 570
960 min Summer 5.969 0.0 302.2 702
1440 min Summer 4.517 0.0 342.9 982
2160 min Summer 3.413 0.0 389.0 1404
2880 min Summer 2.795 0.0 424.7 1816
4320 min Summer 2.106 0.0 479.6 2596
5760 min Summer 1.721 0.0 522.6 3400
7200 min Summer 1.472 0.0 559.0 4112
8640 min Summer 1.295 0.0 589.8 4848
10080 min Summer 1.163 0.0 618.3 5552

15 min Winter 81.599 0.0 72.1 18



DBFL Consulting Engineers Page 2
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:49 Designed by DalyE
File 162074 CAPDOO EAST ATTE... Checked by
Innovyze Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 67.434 0.334 0.0 2.8 2.8 96.7 O K
60 min Winter 67.531 0.431 0.0 2.9 2.9 124.9 O K
120 min Winter 67.629 0.529 0.0 3.0 3.0 153.4 O K
180 min Winter 67.684 0.584 0.0 3.0 3.0 169.1 O K
240 min Winter 67.718 0.618 0.0 3.0 3.0 179.2 O K
360 min Winter 67.757 0.657 0.0 3.1 3.1 190.4 O K
480 min Winter 67.774 0.674 0.0 3.1 3.1 195.2 O K
600 min Winter 67.778 0.678 0.0 3.1 3.1 196.5 O K
720 min Winter 67.775 0.675 0.0 3.1 3.1 195.6 O K
960 min Winter 67.766 0.666 0.0 3.1 3.1 193.1 O K
1440 min Winter 67.744 0.644 0.0 3.1 3.1 186.5 O K
2160 min Winter 67.694 0.594 0.0 3.0 3.0 172.1 O K
2880 min Winter 67.635 0.535 0.0 3.0 3.0 155.0 O K
4320 min Winter 67.515 0.415 0.0 2.9 2.9 120.2 O K
5760 min Winter 67.406 0.306 0.0 2.8 2.8 88.5 O K
7200 min Winter 67.311 0.211 0.0 2.7 2.7 61.1 O K
8640 min Winter 67.232 0.132 0.0 2.6 2.6 38.3 O K
10080 min Winter 67.169 0.069 0.0 2.5 2.5 19.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 57.450 0.0 101.7 33
60 min Winter 38.020 0.0 134.7 62
120 min Winter 24.385 0.0 172.8 120
180 min Winter 18.636 0.0 198.1 178
240 min Winter 15.373 0.0 217.9 236
360 min Winter 11.683 0.0 248.4 350
480 min Winter 9.602 0.0 272.2 460
600 min Winter 8.242 0.0 292.1 566
720 min Winter 7.273 0.0 309.3 658
960 min Winter 5.969 0.0 338.3 750
1440 min Winter 4.517 0.0 384.0 1066
2160 min Winter 3.413 0.0 435.7 1516
2880 min Winter 2.795 0.0 475.2 1960
4320 min Winter 2.106 0.0 537.5 2808
5760 min Winter 1.721 0.0 585.9 3576
7200 min Winter 1.472 0.0 625.8 4320
8640 min Winter 1.295 0.0 661.3 5016
10080 min Winter 1.163 0.0 692.0 5648



DBFL Consulting Engineers Page 3
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:49 Designed by DalyE
File 162074 CAPDOO EAST ATTE... Checked by
Innovyze Source Control 2017.1.2

Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 16.100 Shortest Storm (mins) 15

Ratio R 0.251 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.422

Time
From:

(mins)
To:

Area
(ha)

0 4 0.422



ver: Jun14

PROJECT REF: Fill in blue highlighted cells

LOCATION: Capdoo, Clane Set width to maximum allowance

DATE: 04/02/2019 Adjust site parameters and system dimension until volume achieved

CREATED BY: E Daly For Rectangular systems only, for  irregular shape dig contact Microstrain

SYSTEM PARAMETERS STORMTECH SYSTEM DETAIL

Required Total Storage 196.5 m
3 StormTech Chamber Model SC740

Stormtech chamber model SC740 Unit Width 1.295 m

Number of Isolator Rows for TSS Removal 1 Unit Length 2.17 m

Unit Height 0.76 m

Min Cover Over System 0.3 m

SITE PARAMETERS Max Cover Over Chamber 2.4 m

Maximum Width at Excavation Base 6.3 m Internal Storage Vol. (Chamber only) 1.3 m
3

Stone Porosity 40%

Excavation Batter Angle (degrees) 60 ° Minimum Requirement STONE AND EXCAVATION DETAIL

Stone Below Chambers 0.15 m 0.15  Volume of Dig for System 335

Stone Above Chambers 0.15 m 0.15  Area of Dig at Base of System 284 m
2

Additional Storage. E.g manholes, pipe 0 m
3 Area of Dig at Top of System 348 m

2

Void Ratio 59%

Stone Requirement - tonne 377 tonne

CALCULATED CHAMBER SYSTEM DIMENSIONS Calculated Adopted

Number of Rows 4 ea

Number of units per Row 20 ea

Number of SC740 Chambers 80 ea

Number of SC740 Endcaps 8 ea

System Installed Storage Depth (effective storage depth) 1.060 m

Tank overall installed Width at base 6.23 6.3 m  

Tank overall installed Length at Base 44.1 45 m  

Total Effective System Storage 192.7 196.6 m
3  

STORMTECH Stormwater Management System Design Tool

162074 Instructions:   
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Half Drain Time : 849 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 71.845 0.195 0.0 1.8 1.8 50.5 O K
30 min Summer 71.921 0.271 0.0 1.9 1.9 70.4 O K
60 min Summer 72.003 0.353 0.0 1.9 1.9 91.5 O K
120 min Summer 72.089 0.439 0.0 1.9 1.9 113.7 O K
180 min Summer 72.139 0.489 0.0 1.9 1.9 126.8 O K
240 min Summer 72.175 0.525 0.0 1.9 1.9 136.0 O K
360 min Summer 72.222 0.572 0.0 1.9 1.9 148.3 O K
480 min Summer 72.252 0.602 0.0 1.9 1.9 156.0 O K
600 min Summer 72.269 0.619 0.0 1.9 1.9 160.7 O K
720 min Summer 72.279 0.629 0.0 1.9 1.9 163.2 O K
960 min Summer 72.288 0.638 0.0 1.9 1.9 165.4 O K
1440 min Summer 72.291 0.641 0.0 1.9 1.9 166.2 O K
2160 min Summer 72.278 0.628 0.0 1.9 1.9 162.9 O K
2880 min Summer 72.255 0.605 0.0 1.9 1.9 156.9 O K
4320 min Summer 72.190 0.540 0.0 1.9 1.9 140.1 O K
5760 min Summer 72.124 0.474 0.0 1.9 1.9 123.0 O K
7200 min Summer 72.063 0.413 0.0 1.9 1.9 107.2 O K
8640 min Summer 72.008 0.358 0.0 1.9 1.9 92.9 O K
10080 min Summer 71.961 0.311 0.0 1.9 1.9 80.6 O K

15 min Winter 71.868 0.218 0.0 1.9 1.9 56.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 81.599 0.0 49.6 19
30 min Summer 57.450 0.0 70.2 33
60 min Summer 38.020 0.0 95.3 64
120 min Summer 24.385 0.0 122.4 122
180 min Summer 18.636 0.0 140.3 182
240 min Summer 15.373 0.0 154.3 242
360 min Summer 11.683 0.0 175.9 362
480 min Summer 9.602 0.0 192.6 482
600 min Summer 8.242 0.0 206.4 600
720 min Summer 7.273 0.0 218.3 720
960 min Summer 5.969 0.0 237.9 854
1440 min Summer 4.517 0.0 263.0 1110
2160 min Summer 3.413 0.0 310.5 1516
2880 min Summer 2.795 0.0 338.9 1932
4320 min Summer 2.106 0.0 382.4 2724
5760 min Summer 1.721 0.0 418.5 3512
7200 min Summer 1.472 0.0 447.3 4248
8640 min Summer 1.295 0.0 472.1 5008
10080 min Summer 1.163 0.0 493.8 5656

15 min Winter 81.599 0.0 55.7 19
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 71.955 0.305 0.0 1.9 1.9 79.1 O K
60 min Winter 72.047 0.397 0.0 1.9 1.9 103.0 O K
120 min Winter 72.145 0.495 0.0 1.9 1.9 128.5 O K
180 min Winter 72.205 0.555 0.0 1.9 1.9 143.9 O K
240 min Winter 72.248 0.598 0.0 1.9 1.9 155.1 O K
360 min Winter 72.305 0.655 0.0 1.9 1.9 169.8 O K
480 min Winter 72.339 0.689 0.0 1.9 1.9 178.8 O K
600 min Winter 72.361 0.711 0.0 1.9 1.9 184.5 O K
720 min Winter 72.376 0.726 0.0 1.9 1.9 188.2 O K
960 min Winter 72.389 0.739 0.0 1.9 1.9 191.5 O K
1440 min Winter 72.387 0.737 0.0 1.9 1.9 191.1 O K
2160 min Winter 72.366 0.716 0.0 1.9 1.9 185.8 O K
2880 min Winter 72.330 0.680 0.0 1.9 1.9 176.3 O K
4320 min Winter 72.228 0.578 0.0 1.9 1.9 149.8 O K
5760 min Winter 72.111 0.461 0.0 1.9 1.9 119.6 O K
7200 min Winter 72.015 0.365 0.0 1.9 1.9 94.7 O K
8640 min Winter 71.937 0.287 0.0 1.9 1.9 74.4 O K
10080 min Winter 71.876 0.226 0.0 1.9 1.9 58.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 57.450 0.0 78.8 33
60 min Winter 38.020 0.0 106.8 62
120 min Winter 24.385 0.0 137.1 120
180 min Winter 18.636 0.0 157.2 180
240 min Winter 15.373 0.0 172.8 238
360 min Winter 11.683 0.0 196.8 354
480 min Winter 9.602 0.0 215.4 470
600 min Winter 8.242 0.0 230.7 582
720 min Winter 7.273 0.0 243.7 694
960 min Winter 5.969 0.0 264.2 912
1440 min Winter 4.517 0.0 275.5 1154
2160 min Winter 3.413 0.0 347.8 1624
2880 min Winter 2.795 0.0 379.5 2100
4320 min Winter 2.106 0.0 428.0 2988
5760 min Winter 1.721 0.0 468.8 3744
7200 min Winter 1.472 0.0 501.0 4472
8640 min Winter 1.295 0.0 528.8 5184
10080 min Winter 1.163 0.0 553.3 5848
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Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 16.100 Shortest Storm (mins) 15

Ratio R 0.251 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.338

Time
From:

(mins)
To:

Area
(ha)

0 4 0.338



ver: Jun14

PROJECT REF: Fill in blue highlighted cells

LOCATION: Capdoo, Clane Set width to maximum allowance

DATE: 04/02/2019 Adjust site parameters and system dimension until volume achieved

CREATED BY: E Daly For Rectangular systems only, for  irregular shape dig contact Microstrain

SYSTEM PARAMETERS STORMTECH SYSTEM DETAIL

Required Total Storage 191.5 m
3 StormTech Chamber Model SC740

Stormtech chamber model SC740 Unit Width 1.295 m

Number of Isolator Rows for TSS Removal 1 Unit Length 2.17 m

Unit Height 0.76 m

Min Cover Over System 0.3 m

SITE PARAMETERS Max Cover Over Chamber 2.4 m

Maximum Width at Excavation Base 7.7 m Internal Storage Vol. (Chamber only) 1.3 m
3

Stone Porosity 40%

Excavation Batter Angle (degrees) 60 ° Minimum Requirement STONE AND EXCAVATION DETAIL

Stone Below Chambers 0.15 m 0.15  Volume of Dig for System 323

Stone Above Chambers 0.15 m 0.15  Area of Dig at Base of System 277 m
2

Additional Storage. E.g manholes, pipe 0 m
3 Area of Dig at Top of System 332 m

2

Void Ratio 59%

Stone Requirement - tonne 357 tonne

CALCULATED CHAMBER SYSTEM DIMENSIONS Calculated Adopted

Number of Rows 5 ea

Number of units per Row 16 ea

Number of SC740 Chambers 80 ea

Number of SC740 Endcaps 10 ea

System Installed Storage Depth (effective storage depth) 1.060 m

Tank overall installed Width at base 7.68 7.7 m  

Tank overall installed Length at Base 35.42 36 m  

Total Effective System Storage 189.7 192.1 m
3  

STORMTECH Stormwater Management System Design Tool

162074 Instructions:   
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Half Drain Time : 741 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 71.067 0.267 0.0 1.9 1.9 45.8 O K
30 min Summer 71.172 0.372 0.0 1.9 1.9 63.8 O K
60 min Summer 71.283 0.483 0.0 1.9 1.9 82.7 O K
120 min Summer 71.400 0.600 0.0 1.9 1.9 102.9 O K
180 min Summer 71.468 0.668 0.0 1.9 1.9 114.5 O K
240 min Summer 71.512 0.712 0.0 1.9 1.9 122.2 O K
360 min Summer 71.566 0.766 0.0 1.9 1.9 131.3 O K
480 min Summer 71.594 0.794 0.0 1.9 1.9 136.1 O K
600 min Summer 71.607 0.807 0.0 1.9 1.9 138.3 O K
720 min Summer 71.614 0.814 0.0 1.9 1.9 139.5 O K
960 min Summer 71.620 0.820 0.0 1.9 1.9 140.7 O K
1440 min Summer 71.617 0.817 0.0 1.9 1.9 140.1 O K
2160 min Summer 71.594 0.794 0.0 1.9 1.9 136.1 O K
2880 min Summer 71.560 0.760 0.0 1.9 1.9 130.4 O K
4320 min Summer 71.482 0.682 0.0 1.9 1.9 116.9 O K
5760 min Summer 71.388 0.588 0.0 1.9 1.9 100.9 O K
7200 min Summer 71.280 0.480 0.0 1.9 1.9 82.4 O K
8640 min Summer 71.198 0.398 0.0 1.9 1.9 68.2 O K
10080 min Summer 71.130 0.330 0.0 1.9 1.9 56.7 O K

15 min Winter 71.100 0.300 0.0 1.9 1.9 51.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 81.599 0.0 46.2 19
30 min Summer 57.450 0.0 65.2 33
60 min Summer 38.020 0.0 87.3 64
120 min Summer 24.385 0.0 112.1 122
180 min Summer 18.636 0.0 128.5 182
240 min Summer 15.373 0.0 141.4 242
360 min Summer 11.683 0.0 161.2 362
480 min Summer 9.602 0.0 176.6 480
600 min Summer 8.242 0.0 189.4 584
720 min Summer 7.273 0.0 200.5 640
960 min Summer 5.969 0.0 219.2 762
1440 min Summer 4.517 0.0 247.5 1026
2160 min Summer 3.413 0.0 283.5 1452
2880 min Summer 2.795 0.0 309.4 1872
4320 min Summer 2.106 0.0 349.5 2720
5760 min Summer 1.721 0.0 381.6 3520
7200 min Summer 1.472 0.0 407.8 4184
8640 min Summer 1.295 0.0 430.5 4928
10080 min Summer 1.163 0.0 450.6 5552

15 min Winter 81.599 0.0 51.8 18
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 71.218 0.418 0.0 1.9 1.9 71.7 O K
60 min Winter 71.344 0.544 0.0 1.9 1.9 93.3 O K
120 min Winter 71.478 0.678 0.0 1.9 1.9 116.3 O K
180 min Winter 71.556 0.756 0.0 1.9 1.9 129.6 O K
240 min Winter 71.608 0.808 0.0 1.9 1.9 138.6 O K
360 min Winter 71.674 0.874 0.0 1.9 1.9 149.9 O K
480 min Winter 71.712 0.912 0.0 1.9 1.9 156.3 O K
600 min Winter 71.733 0.933 0.0 1.9 1.9 159.9 O K
720 min Winter 71.743 0.943 0.0 1.9 1.9 161.7 O K
960 min Winter 71.746 0.946 0.0 1.9 1.9 162.2 O K
1440 min Winter 71.739 0.939 0.0 1.9 1.9 161.0 O K
2160 min Winter 71.696 0.896 0.0 1.9 1.9 153.6 O K
2880 min Winter 71.638 0.838 0.0 1.9 1.9 143.7 O K
4320 min Winter 71.506 0.706 0.0 1.9 1.9 121.0 O K
5760 min Winter 71.334 0.534 0.0 1.9 1.9 91.5 O K
7200 min Winter 71.183 0.383 0.0 1.9 1.9 65.7 O K
8640 min Winter 71.078 0.278 0.0 1.9 1.9 47.6 O K
10080 min Winter 71.005 0.205 0.0 1.8 1.8 35.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 57.450 0.0 73.1 33
60 min Winter 38.020 0.0 97.9 62
120 min Winter 24.385 0.0 125.6 120
180 min Winter 18.636 0.0 144.0 180
240 min Winter 15.373 0.0 158.4 238
360 min Winter 11.683 0.0 180.5 352
480 min Winter 9.602 0.0 197.7 466
600 min Winter 8.242 0.0 212.1 576
720 min Winter 7.273 0.0 224.4 684
960 min Winter 5.969 0.0 245.1 866
1440 min Winter 4.517 0.0 274.4 1096
2160 min Winter 3.413 0.0 317.5 1560
2880 min Winter 2.795 0.0 346.6 2020
4320 min Winter 2.106 0.0 391.4 2936
5760 min Winter 1.721 0.0 427.4 3744
7200 min Winter 1.472 0.0 456.8 4392
8640 min Winter 1.295 0.0 482.2 5016
10080 min Winter 1.163 0.0 504.8 5648



DBFL Consulting Engineers Page 3
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:55 Designed by DalyE
File 162074 CAPDOO NW LINK R... Checked by
Innovyze Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 16.100 Shortest Storm (mins) 15

Ratio R 0.251 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.308

Time
From:

(mins)
To:

Area
(ha)

0 4 0.308



ver: Jun14

PROJECT REF: Fill in blue highlighted cells

LOCATION: Capdoo, Clane Set width to maximum allowance

DATE: 04/02/2019 Adjust site parameters and system dimension until volume achieved

CREATED BY: E Daly For Rectangular systems only, for  irregular shape dig contact Microstrain

SYSTEM PARAMETERS STORMTECH SYSTEM DETAIL

Required Total Storage 162.2 m
3 StormTech Chamber Model SC740

Stormtech chamber model SC740 Unit Width 1.295 m

Number of Isolator Rows for TSS Removal 1 Unit Length 2.17 m

Unit Height 0.76 m

Min Cover Over System 0.3 m

SITE PARAMETERS Max Cover Over Chamber 2.4 m

Maximum Width at Excavation Base 9.5 m Internal Storage Vol. (Chamber only) 1.3 m
3

Stone Porosity 40%

Excavation Batter Angle (degrees) 60 ° Minimum Requirement STONE AND EXCAVATION DETAIL

Stone Below Chambers 0.23 m 0.15  Volume of Dig for System 308

Stone Above Chambers 0.3 m 0.15  Area of Dig at Base of System 214 m
2

Additional Storage. E.g manholes, pipe 0 m
3 Area of Dig at Top of System 264 m

2

Void Ratio 55%

Stone Requirement - tonne 375 tonne

CALCULATED CHAMBER SYSTEM DIMENSIONS Calculated Adopted

Number of Rows 6 ea

Number of units per Row 10 ea

Number of SC740 Chambers 60 ea

Number of SC740 Endcaps 12 ea

System Installed Storage Depth (effective storage depth) 1.290 m

Tank overall installed Width at base 9.12 9.5 m  

Tank overall installed Length at Base 22.4 22.5 m  

Total Effective System Storage 165.5 170.5 m
3  

STORMTECH Stormwater Management System Design Tool

162074 Instructions:   
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Half Drain Time : 2118 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 71.574 0.240 0.0 1.7 1.7 89.1 O K
30 min Summer 71.670 0.336 0.0 1.7 1.7 124.8 O K
60 min Summer 71.774 0.440 0.0 1.7 1.7 163.6 O K
120 min Summer 71.890 0.556 0.0 1.7 1.7 206.8 O K
180 min Summer 71.963 0.629 0.0 1.7 1.7 234.0 O K
240 min Summer 72.017 0.683 0.0 1.7 1.7 254.0 O K
360 min Summer 72.093 0.759 0.0 1.7 1.7 282.1 O K
480 min Summer 72.145 0.811 0.0 1.7 1.7 301.6 O K
600 min Summer 72.184 0.850 0.0 1.7 1.7 315.9 O K
720 min Summer 72.213 0.879 0.0 1.7 1.7 326.8 O K
960 min Summer 72.253 0.919 0.0 1.7 1.7 341.8 O K
1440 min Summer 72.292 0.958 0.0 1.8 1.8 356.1 O K
2160 min Summer 72.309 0.975 0.0 1.8 1.8 362.5 O K
2880 min Summer 72.311 0.977 0.0 1.8 1.8 363.3 O K
4320 min Summer 72.298 0.964 0.0 1.8 1.8 358.3 O K
5760 min Summer 72.273 0.939 0.0 1.8 1.8 349.3 O K
7200 min Summer 72.245 0.911 0.0 1.7 1.7 338.7 O K
8640 min Summer 72.214 0.880 0.0 1.7 1.7 327.2 O K
10080 min Summer 72.182 0.848 0.0 1.7 1.7 315.4 O K

15 min Winter 71.603 0.269 0.0 1.7 1.7 99.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 81.599 0.0 84.0 19
30 min Summer 57.450 0.0 116.6 34
60 min Summer 38.020 0.0 164.7 64
120 min Summer 24.385 0.0 210.4 124
180 min Summer 18.636 0.0 238.9 184
240 min Summer 15.373 0.0 257.8 242
360 min Summer 11.683 0.0 269.0 362
480 min Summer 9.602 0.0 267.8 482
600 min Summer 8.242 0.0 265.5 602
720 min Summer 7.273 0.0 263.6 722
960 min Summer 5.969 0.0 260.9 962
1440 min Summer 4.517 0.0 261.5 1440
2160 min Summer 3.413 0.0 526.6 1796
2880 min Summer 2.795 0.0 526.1 2164
4320 min Summer 2.106 0.0 492.7 2984
5760 min Summer 1.721 0.0 729.7 3856
7200 min Summer 1.472 0.0 779.4 4680
8640 min Summer 1.295 0.0 821.5 5528
10080 min Summer 1.163 0.0 854.1 6352

15 min Winter 81.599 0.0 94.0 19
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 71.710 0.376 0.0 1.7 1.7 140.0 O K
60 min Winter 71.828 0.494 0.0 1.7 1.7 183.7 O K
120 min Winter 71.960 0.626 0.0 1.7 1.7 232.7 O K
180 min Winter 72.042 0.708 0.0 1.7 1.7 263.3 O K
240 min Winter 72.103 0.769 0.0 1.7 1.7 286.1 O K
360 min Winter 72.191 0.857 0.0 1.7 1.7 318.5 O K
480 min Winter 72.252 0.918 0.0 1.7 1.7 341.3 O K
600 min Winter 72.298 0.964 0.0 1.8 1.8 358.4 O K
720 min Winter 72.334 1.000 0.0 1.8 1.8 371.7 O K
960 min Winter 72.385 1.051 0.0 1.8 1.8 390.8 O K
1440 min Winter 72.441 1.107 0.0 1.9 1.9 411.5 O K
2160 min Winter 72.464 1.130 0.0 1.9 1.9 420.1 O K
2880 min Winter 72.463 1.129 0.0 1.9 1.9 419.9 O K
4320 min Winter 72.440 1.106 0.0 1.9 1.9 411.1 O K
5760 min Winter 72.397 1.063 0.0 1.9 1.9 395.2 O K
7200 min Winter 72.347 1.013 0.0 1.8 1.8 376.6 O K
8640 min Winter 72.294 0.960 0.0 1.8 1.8 357.0 O K
10080 min Winter 72.241 0.907 0.0 1.7 1.7 337.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 57.450 0.0 128.3 33
60 min Winter 38.020 0.0 184.4 64
120 min Winter 24.385 0.0 234.1 122
180 min Winter 18.636 0.0 261.4 180
240 min Winter 15.373 0.0 270.6 240
360 min Winter 11.683 0.0 270.6 358
480 min Winter 9.602 0.0 268.9 474
600 min Winter 8.242 0.0 267.9 590
720 min Winter 7.273 0.0 267.7 706
960 min Winter 5.969 0.0 270.0 934
1440 min Winter 4.517 0.0 276.7 1384
2160 min Winter 3.413 0.0 551.8 2008
2880 min Winter 2.795 0.0 542.6 2280
4320 min Winter 2.106 0.0 524.2 3204
5760 min Winter 1.721 0.0 817.1 4152
7200 min Winter 1.472 0.0 872.5 5048
8640 min Winter 1.295 0.0 918.1 5968
10080 min Winter 1.163 0.0 926.3 6856
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Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 16.100 Shortest Storm (mins) 15

Ratio R 0.251 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.590

Time
From:

(mins)
To:

Area
(ha)

0 4 0.590



ver: Jun14

PROJECT REF: Fill in blue highlighted cells

LOCATION: Capdoo, Clane Set width to maximum allowance

DATE: 04/02/2019 Adjust site parameters and system dimension until volume achieved

CREATED BY: E Daly For Rectangular systems only, for  irregular shape dig contact Microstrain

SYSTEM PARAMETERS STORMTECH SYSTEM DETAIL

Required Total Storage 415 m
3 StormTech Chamber Model MC3500

Stormtech chamber model MC3500 Unit Width 1.955 m

Number of Isolator Rows for TSS Removal 1 Unit Length 2.18 m

Unit Height 1.145 m

Min Cover Over System 0.3 m

SITE PARAMETERS Max Cover Over Chamber 2.4 m

Maximum Width at Excavation Base 5 m Internal Storage Vol. (Chamber only) 3.11 m
3

Stone Porosity 40%

Excavation Batter Angle (degrees) 60 ° Minimum Requirement STONE AND EXCAVATION DETAIL

Stone Below Chambers 0.23 m 0.23  Volume of Dig for System 739

Stone Above Chambers 0.3 m 0.30  Area of Dig at Base of System 361 m
2

Additional Storage. E.g manholes, pipe 0 m
3 Area of Dig at Top of System 521 m

2

Void Ratio 57%

Stone Requirement - tonne 859 tonne

CALCULATED CHAMBER SYSTEM DIMENSIONS Calculated Adopted

Number of Rows 2 ea

Number of units per Row 34 ea

Number of MC3500 Chambers 68 ea

Number of MC3500 Endcaps 4 ea

System Installed Storage Depth (effective storage depth) 1.675 m

Tank overall installed Width at base 4.74 4.75 m  

Tank overall installed Length at Base 75.86 76 m  

Total Effective System Storage 422.4 423.5 m
3  

STORMTECH Stormwater Management System Design Tool

162074 Instructions:   
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APPENDIX D – IRISH WATER PRE-CONNECTION FEEDBACK 

 



 

 

 
 
    Letter Ref: CDSCOF6 
      
         
   
Mr Brendan Keogh, 
Associate 
DBFL Consulting Engineers, 
Ormond House, 
Upper Ormond Quay, 
Dublin 7 

 
 

24th Spetmeber 2018 
 

Dear Sir/Madam, 
 
Re:  CUSTO16467 pre-connection enquiry – Subject to contract | 
Contract denied 323 Residential Units at Capdoo, Clane, Co. Kildare  
 
Irish Water has reviewed your pre-connection enquiry in relation to water and 
wastewater connections at Capdoo (the Premises). Based upon the details 
you have provided with your pre-connection enquiry and on the capacity 
currently available as assessed by Irish Water, we wish to advise you that, 
subject to a valid connection agreement being put in place and the conditions 
listed below, your proposed connection to the Irish Water network can be 
facilitated.  
 
Strategic Housing Development 
Irish Water notes that the scale of this development dictates that it is subject 
to the Strategic Housing Development planning  process. Therefore: 
 

A. In advance of submitting your full application to An Bord Pleanala for 
assessment, you must have reviewed this development with Irish 
Water and received a Statement of Design Acceptance in relation to 
the layout of water and wastewater services. 

B. You are advised that this correspondence does not constitute an offer 
in whole or in part to provide a connection to any Irish Water 
infrastructure and is provided subject to a connection agreement being 
signed and appropriate connection fee paid at a later date.  
 
Wastewater 
It is feasible for 205 units to connect until the Upper Liffey Valley 
Sewerage Scheme (Contract 2B) and associated upgrades in Clane 
are completed in 2021 (programme subject to statutory process and 
change). Thereafter, the balance of units up to 181 units may be 
accommodated.   
 



 

A connection agreement can be applied for by completing the connection 
application form available at www.water.ie/connections. Irish Water’s 
current charges for water and wastewater connections are set out in the 
Water Charges Plan as approved by the Commission for Energy Regulation.  
 
Should you wish to have any of the above progressed by Irish Water or if you 
have any further questions, please contact 1850 278 278 8.00am-4.30pm, 
Mon-Fri or email newconnections@water.ie. For further information, visit 
www.water.ie/connections 
 
 
 

Yours sincerely,  

Maria O’Dwyer 
 
Connections and Developer Services 
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APPENDIX E – KCC PART 8 PUBLIC DISPLAY DRAWING 





Residential Development, Capdoo, Clane, Co. Kildare 
Infrastructure Design Report  

32 

APPENDIX F – EXTRACT FROM IGSL SI REPORT 
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APPENDIX G – SURFACE WATER NETWORK DESIGN CALCULATION 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 16.100 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.250 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change (%) 20 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Soffits

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.000 4-8 0.444 8-12 1.918 12-16 0.443

Total Area Contributing (ha) = 2.805

Total Pipe Volume (m³) = 221.037

Network Design Table for Storm

« - Indicates pipe capacity < flow
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Network Design Table for Storm

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 21.509 0.358 60.1 0.031 4.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 8.998 0.150 60.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 27.947 0.164 170.4 0.087 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.003 33.228 0.155 214.4 0.085 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.004 21.751 0.087 250.0 0.148 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.005 37.793 0.152 248.6 0.088 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.006 27.253 0.169 161.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.007 9.743 0.061 159.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 50.00 4.21 74.100 0.031 0.0 0.0 0.8 1.69 67.2 5.0
S1.001 50.00 4.30 73.744 0.031 0.0 0.0 0.8 1.69 67.3 5.0
S1.002 50.00 4.77 73.595 0.118 0.0 0.0 3.2 1.00 39.7 19.2
S1.003 50.00 5.39 73.430 0.203 0.0 0.0 5.5 0.89 35.3 33.0
S1.004 50.00 5.76 73.201 0.351 0.0 0.0 9.5 0.99 70.0 57.0
S1.005 50.00 6.31 73.039 0.439 0.0 0.0 11.9 1.14 126.4 71.3
S1.006 50.00 6.63 72.887 0.439 0.0 0.0 11.9 1.43 157.4 71.3
S1.007 50.00 6.74 72.717 0.439 0.0 0.0 11.9 1.43 158.4 71.3
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Network Design Table for Storm

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S2.000 22.804 0.507 45.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 15.658 0.348 45.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.008 17.777 0.072 247.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.009 34.420 0.133 258.8 0.046 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.010 39.029 0.434 90.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S3.000 38.606 0.877 44.0 0.022 4.00 0.0 0.600 o 225 Pipe/Conduit
S3.001 12.398 0.276 45.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.002 56.968 0.372 153.1 0.084 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)

S2.000 50.00 4.19 73.000 0.020 0.0 0.0 0.5 1.96 77.8 3.2
S2.001 50.00 4.33 72.498 0.020 0.0 0.0 0.5 1.96 77.7 3.2

S1.008 50.00 7.00 71.999 0.459 0.0 0.0 12.4 1.15 126.8 74.6
S1.009 50.00 7.51 71.927 0.505 0.0 0.0 13.7 1.12 123.9 82.1
S1.010 50.00 7.85 71.794 0.505 0.0 0.0 13.7 1.91 211.0 82.1

S3.000 50.00 4.33 74.300 0.022 0.0 0.0 0.6 1.98 78.6 3.6
S3.001 50.00 4.43 73.429 0.022 0.0 0.0 0.6 1.96 77.7 3.6
S3.002 50.00 5.33 73.160 0.106 0.0 0.0 2.9 1.05 41.9 17.2
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Network Design Table for Storm

©1982-2017 XP Solutions

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

S4.000 44.051 0.979 45.0 0.021 4.00 0.0 0.600 o 225 Pipe/Conduit

S1.011 20.040 0.104 192.7 0.014 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.012 29.123 0.145 200.8 0.019 0.00 0.0 0.600 o 375 Pipe/Conduit

S5.000 39.347 0.874 45.0 0.022 4.00 0.0 0.600 o 225 Pipe/Conduit
S5.001 12.331 0.280 44.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S5.002 75.660 1.261 60.0 0.104 0.00 0.0 0.600 o 225 Pipe/Conduit
S5.003 32.627 0.544 60.0 0.028 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)

S4.000 50.00 4.38 72.500 0.021 0.0 0.0 0.6 1.96 77.7 3.4

S1.011 50.00 8.11 71.362 0.646 0.0 0.0 17.5 1.30 143.8 105.0
S1.012 50.00 8.49 71.258 0.665 0.0 0.0 18.0 1.27 140.8 108.1

S5.000 50.00 4.34 74.500 0.022 0.0 0.0 0.6 1.95 77.7 3.6
S5.001 50.00 4.44 73.625 0.022 0.0 0.0 0.6 1.98 78.6 3.6
S5.002 50.00 5.18 73.345 0.126 0.0 0.0 3.4 1.69 67.3 20.5
S5.003 50.00 5.51 72.085 0.154 0.0 0.0 4.2 1.69 67.3 25.0
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Network Design Table for Storm

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.013 54.689 1.764 31.0 0.129 0.00 0.0 0.600 o 375 Pipe/Conduit

S6.000 24.115 0.536 45.0 0.016 4.00 0.0 0.600 o 225 Pipe/Conduit
S6.001 31.951 0.320 99.8 0.025 0.00 0.0 0.600 o 225 Pipe/Conduit

S7.000 37.286 0.932 40.0 0.036 4.00 0.0 0.600 o 225 Pipe/Conduit

S6.002 19.820 0.132 150.2 0.025 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)

S1.013 50.00 8.77 71.113 0.948 0.0 0.0 25.7 3.26 360.5 154.0

S6.000 50.00 4.21 70.775 0.016 0.0 0.0 0.4 1.96 77.7 2.6
S6.001 50.00 4.61 70.247 0.041 0.0 0.0 1.1 1.31 52.0 6.7

S7.000 50.00 4.30 71.100 0.036 0.0 0.0 1.0 2.07 82.5 5.8

S6.002 50.00 4.92 69.932 0.102 0.0 0.0 2.8 1.06 42.3 16.6
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Network Design Table for Storm

©1982-2017 XP Solutions

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

S8.000 59.270 1.482 40.0 0.028 4.00 0.0 0.600 o 225 Pipe/Conduit

S6.003 23.251 0.156 149.0 0.035 0.00 0.0 0.600 o 225 Pipe/Conduit
S6.004 71.756 0.479 149.8 0.028 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.014 53.192 0.665 80.0 0.151 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.015 44.877 0.449 100.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
S1.016 26.668 0.267 100.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

S9.000 23.266 0.388 60.0 0.035 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S8.000 50.00 4.48 71.280 0.028 0.0 0.0 0.8 2.07 82.5 4.5

S6.003 50.00 5.29 69.799 0.165 0.0 0.0 4.5 1.07 42.5 26.8
S6.004 50.00 6.41 69.643 0.193 0.0 0.0 5.2 1.07 42.4 31.4

S1.014 50.00 9.20 69.014 1.292 0.0 0.0 35.0 2.03 223.9 209.9
S1.015 50.00 9.57 68.279 1.292 0.0 0.0 35.0 2.03 323.4 209.9
S1.016 50.00 9.79 67.830 1.292 0.0 0.0 35.0 2.03 323.4 209.9

S9.000 50.00 4.23 72.000 0.035 0.0 0.0 0.9 1.69 67.3 5.7
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Network Design Table for Storm

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S9.001 24.031 0.240 100.1 0.059 0.00 0.0 0.600 o 225 Pipe/Conduit

S10.000 26.476 0.441 60.0 0.035 4.00 0.0 0.600 o 225 Pipe/Conduit

S9.002 15.476 0.088 175.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.003 71.408 0.238 300.0 0.178 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.004 33.908 0.097 349.6 0.092 0.00 0.0 0.600 o 375 Pipe/Conduit

S11.000 25.162 0.629 40.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S11.001 22.635 0.226 100.0 0.045 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)

S9.001 50.00 4.54 71.612 0.094 0.0 0.0 2.5 1.31 52.0 15.3

S10.000 50.00 4.26 72.800 0.035 0.0 0.0 0.9 1.69 67.2 5.7

S9.002 50.00 4.80 71.441 0.129 0.0 0.0 3.5 0.99 39.2 21.0
S9.003 50.00 6.39 71.277 0.307 0.0 0.0 8.3 0.75 29.8« 49.9
S9.004 50.00 6.97 70.964 0.399 0.0 0.0 10.8 0.96 106.4 64.8

S11.000 50.00 4.20 75.000 0.020 0.0 0.0 0.5 2.07 82.5 3.2
S11.001 50.00 4.49 74.375 0.065 0.0 0.0 1.8 1.31 52.0 10.6
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S11.002 55.631 0.371 150.0 0.110 0.00 0.0 0.600 o 225 Pipe/Conduit

S9.005 29.819 0.120 249.0 0.079 0.00 0.0 0.600 o 375 Pipe/Conduit
S9.006 6.086 0.076 80.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S12.000 26.566 0.266 100.0 0.070 4.00 0.0 0.600 o 225 Pipe/Conduit

S9.007 86.965 2.805 31.0 0.162 0.00 0.0 0.600 o 375 Pipe/Conduit
S9.008 14.975 0.180 83.0 0.020 0.00 0.0 0.600 o 375 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)

S11.002 50.00 5.36 74.149 0.175 0.0 0.0 4.7 1.07 42.4 28.4

S9.005 50.00 7.41 70.867 0.653 0.0 0.0 17.7 1.14 126.3 106.1
S9.006 50.00 7.46 70.747 0.653 0.0 0.0 17.7 2.03 223.9 106.1

S12.000 50.00 4.34 72.300 0.070 0.0 0.0 1.9 1.31 52.0 11.4

S9.007 50.00 7.90 70.672 0.885 0.0 0.0 24.0 3.26 360.5 143.8
S9.008 50.00 8.03 67.821 0.905 0.0 0.0 24.5 1.99 219.8 147.1
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.017 15.185 0.076 200.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

S13.000 28.708 0.574 50.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit

S14.000 25.203 0.504 50.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit

S13.001 41.512 0.286 145.1 0.055 0.00 0.0 0.600 o 225 Pipe/Conduit
S13.002 58.093 0.224 259.0 0.145 0.00 0.0 0.600 o 300 Pipe/Conduit

S15.000 54.325 1.811 30.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.017 50.00 9.97 67.415 2.197 0.0 0.0 59.5 1.43 228.1« 357.0

S13.000 50.00 4.26 68.100 0.000 0.0 0.0 0.0 1.85 73.7 0.0

S14.000 50.00 4.23 68.100 0.020 0.0 0.0 0.5 1.85 73.7 3.2

S13.001 50.00 4.90 67.527 0.075 0.0 0.0 2.0 1.08 43.1 12.2
S13.002 50.00 5.89 67.240 0.220 0.0 0.0 6.0 0.97 68.7 35.7

S15.000 50.00 4.38 72.150 0.020 0.0 0.0 0.5 2.40 95.3 3.2
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S15.001 47.188 1.573 30.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S13.003 42.328 0.142 299.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S16.000 68.796 0.275 250.0 0.091 4.00 0.0 0.600 o 375 Pipe/Conduit
S16.001 5.026 0.020 250.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S13.004 10.430 0.035 300.0 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

S1.018 47.347 0.316 150.0 0.076 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S15.001 50.00 4.71 70.325 0.020 0.0 0.0 0.5 2.40 95.3 3.2

S13.003 50.00 6.57 66.909 0.240 0.0 0.0 6.5 1.04 115.2 39.0

S16.000 50.00 5.00 66.900 0.091 0.0 0.0 2.5 1.14 126.1 14.8
S16.001 50.00 5.08 66.625 0.091 0.0 0.0 2.5 1.14 126.1 14.8

S13.004 50.00 6.69 66.542 0.331 0.0 0.0 9.0 1.40 396.0 53.8

S1.018 50.00 10.36 66.508 2.604 0.0 0.0 70.5 1.99 561.6 423.1
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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

S1.019 10.534 0.070 150.0 0.016 0.00 0.0 0.600 o 600 Pipe/Conduit
S1.020 16.562 0.171 97.0 0.013 0.00 0.0 0.600 o 600 Pipe/Conduit

S17.000 59.498 0.744 80.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit

S18.000 35.787 0.358 100.0 0.023 4.00 0.0 0.600 o 225 Pipe/Conduit

S17.001 41.273 0.138 299.0 0.089 0.00 0.0 0.600 o 225 Pipe/Conduit

S19.000 22.597 0.753 30.0 0.016 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.019 50.00 10.45 66.192 2.620 0.0 0.0 71.0 1.99 561.6 425.7
S1.020 50.00 10.56 66.123 2.633 0.0 0.0 71.3 2.47 699.2 427.8

S17.000 50.00 4.68 67.400 0.000 0.0 0.0 0.0 1.46 58.2 0.0

S18.000 50.00 4.46 66.600 0.023 0.0 0.0 0.6 1.31 52.0 3.7

S17.001 50.00 5.59 66.167 0.112 0.0 0.0 3.0 0.75 29.9 18.2

S19.000 50.00 4.16 67.000 0.016 0.0 0.0 0.4 2.40 95.3 2.6
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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

S17.002 13.090 0.066 198.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S20.000 3.111 0.012 259.3 0.000 4.00 0.0 0.600 o 375 Pipe/Conduit
S20.001 29.705 0.115 258.3 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S20.002 9.990 0.039 256.2 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S17.003 5.979 0.030 199.3 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

S1.021 34.328 0.169 203.1 0.044 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S17.002 50.00 5.83 66.029 0.128 0.0 0.0 3.5 0.93 36.8 20.8

S20.000 50.00 4.05 66.285 0.000 0.0 0.0 0.0 1.12 123.8 0.0
S20.001 50.00 4.49 66.273 0.000 0.0 0.0 0.0 1.12 124.0 0.0
S20.002 50.00 4.63 66.154 0.000 0.0 0.0 0.0 1.13 124.5 0.0

S17.003 50.00 5.89 65.963 0.128 0.0 0.0 3.5 1.72 486.7 20.8

S1.021 50.00 10.90 65.632 2.805 0.0 0.0 76.0 1.70 482.1 455.8
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S21.000 27.242 0.257 106.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit

S1.022 17.446 0.087 200.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.023 88.797 0.370 240.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.024 94.201 0.942 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.025 22.762 0.228 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.026 72.045 0.360 200.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.027 62.237 0.311 200.1 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S21.000 50.00 4.36 66.300 0.000 0.0 0.0 0.0 1.27 50.5 0.0

S1.022 50.00 11.16 65.463 2.805 0.0 0.0 76.0 1.11 78.3« 455.8
S1.023 50.00 12.63 65.376 2.805 0.0 0.0 76.0 1.01 71.4« 455.8
S1.024 50.00 13.62 65.006 2.805 0.0 0.0 76.0 1.57 111.1« 455.8
S1.025 50.00 13.86 64.090 2.805 0.0 0.0 76.0 1.57 111.1« 455.8
S1.026 50.00 14.95 63.860 2.805 0.0 0.0 76.0 1.11 78.3« 455.8
S1.027 50.00 15.55 63.200 2.805 0.0 0.0 76.0 1.72 485.7 455.8
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA28 75.100 1.000 Open Manhole 1200 S1.000 74.100 225

SA27 75.400 1.658 Open Manhole 1200 S1.001 73.744 225 S1.000 73.742 225

SA26 75.320 1.726 Open Manhole 1200 S1.002 73.595 225 S1.001 73.594 225

SA25 75.150 1.720 Open Manhole 1200 S1.003 73.430 225 S1.002 73.431 225 1

SA24 75.100 1.899 Open Manhole 1200 S1.004 73.201 300 S1.003 73.275 225

SA23 75.100 2.061 Open Manhole 1350 S1.005 73.039 375 S1.004 73.114 300

SA22 74.850 1.963 Open Manhole 1350 S1.006 72.887 375 S1.005 72.887 375

SA21 74.385 1.668 Open Manhole 1350 S1.007 72.717 375 S1.006 72.718 375 1

SA20-2 74.400 1.400 Open Manhole 1200 S2.000 73.000 225

SA20-1 74.360 1.867 Open Manhole 1200 S2.001 72.498 225 S2.000 72.493 225

SA20 74.292 2.293 Open Manhole 1350 S1.008 71.999 375 S1.007 72.656 375 657

S2.001 72.150 225 1

SA19 74.320 2.393 Open Manhole 1350 S1.009 71.927 375 S1.008 71.927 375

SA18 74.010 2.216 Open Manhole 1350 S1.010 71.794 375 S1.009 71.794 375

SA17-3 75.500 1.200 Open Manhole 1200 S3.000 74.300 225

SA17-2 74.554 1.131 Open Manhole 1200 S3.001 73.429 225 S3.000 73.423 225

SA17-1 74.710 1.557 Open Manhole 1200 S3.002 73.160 225 S3.001 73.153 225

SA17-1-1 73.750 1.250 Open Manhole 1200 S4.000 72.500 225

SA17 73.480 2.120 Open Manhole 1350 S1.011 71.362 375 S1.010 71.360 375
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S3.002 72.788 225 1276

S4.000 71.521 225 9

S13 73.420 2.162 Open Manhole 1350 S1.012 71.258 375 S1.011 71.258 375

SA15-4 75.900 1.400 Open Manhole 1200 S5.000 74.500 225

SA15-3 74.900 1.275 Open Manhole 1200 S5.001 73.625 225 S5.000 73.626 225 1

SA15-2 76.370 3.025 Open Manhole 1200 S5.002 73.345 225 S5.001 73.345 225

SA15-1 73.650 1.566 Open Manhole 1200 S5.003 72.085 225 S5.002 72.084 225

SA15 72.600 1.487 Open Manhole 1350 S1.013 71.113 375 S1.012 71.113 375

S5.003 71.541 225 278

SA14-5 71.970 1.195 Open Manhole 1200 S6.000 70.775 225

SA14-4 71.830 1.591 Open Manhole 1200 S6.001 70.247 225 S6.000 70.239 225

SA14-3-1 73.280 2.180 Open Manhole 1200 S7.000 71.100 225

SA14-3 71.400 1.473 Open Manhole 1200 S6.002 69.932 225 S6.001 69.927 225

S7.000 70.168 225 236

SA14-2-1 73.500 2.220 Open Manhole 1200 S8.000 71.280 225

SA14-2 71.210 1.412 Open Manhole 1200 S6.003 69.799 225 S6.002 69.800 225 1

S8.000 69.798 225

SA14-1 71.100 1.457 Open Manhole 1200 S6.004 69.643 225 S6.003 69.643 225

SA14 70.960 1.946 Open Manhole 1350 S1.014 69.014 375 S1.013 69.349 375 335
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S6.004 69.164 225

SA13 69.610 1.331 Open Manhole 1350 S1.015 68.279 450 S1.014 68.349 375

SA12 69.010 1.180 Open Manhole 1350 S1.016 67.830 450 S1.015 67.830 450

SA11-9 73.125 1.125 Open Manhole 1200 S9.000 72.000 225

SA11-8 72.737 1.125 Open Manhole 1200 S9.001 71.612 225 S9.000 71.612 225

SA11-7-1 74.000 1.200 Open Manhole 1200 S10.000 72.800 225

SA11-7 73.390 2.018 Open Manhole 1200 S9.002 71.441 225 S9.001 71.372 225

S10.000 72.359 225 918

SA11-6 74.065 2.788 Open Manhole 1200 S9.003 71.277 225 S9.002 71.353 225 76

SA11-5 75.600 4.636 Open Manhole 1350 S9.004 70.964 375 S9.003 71.039 225

SA11-4-3 76.600 1.600 Open Manhole 1200 S11.000 75.000 225

SA11-4-2 75.820 1.449 Open Manhole 1200 S11.001 74.375 225 S11.000 74.371 225

SA11-4-1 75.800 1.651 Open Manhole 1200 S11.002 74.149 225 S11.001 74.149 225

SA11-4 75.280 4.413 Open Manhole 1350 S9.005 70.867 375 S9.004 70.867 375

S11.002 73.778 225 2761

SA11-3 74.210 3.463 Open Manhole 1350 S9.006 70.747 375 S9.005 70.747 375

SA11-2-1 73.800 1.500 Open Manhole 1200 S12.000 72.300 225

SA11-2 74.350 3.679 Open Manhole 1350 S9.007 70.672 375 S9.006 70.671 375

S12.000 72.034 225 1212
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA11-1 69.521 1.700 Open Manhole 1350 S9.008 67.821 375 S9.007 67.867 375 46

SA11 69.040 1.625 Open Manhole 1350 S1.017 67.415 450 S1.016 67.563 450 148

S9.008 67.641 375 151

SA10-5 69.300 1.200 Open Manhole 1200 S13.000 68.100 225

SA10-4-1 69.300 1.200 Open Manhole 1200 S14.000 68.100 225

SA10-4 69.000 1.474 Open Manhole 1200 S13.001 67.527 225 S13.000 67.526 225

S14.000 67.596 225 69

SA10-3 69.420 2.180 Open Manhole 1200 S13.002 67.240 300 S13.001 67.241 225

SA10-1-2 75.200 3.050 Open Manhole 1200 S15.000 72.150 225

SA10-1-1 71.900 1.575 Open Manhole 1200 S15.001 70.325 225 S15.000 70.339 225 14

SA10-2 69.520 2.611 Open Manhole 1350 S13.003 66.909 375 S13.002 67.016 300 32

S15.001 68.752 225 1693

SA10-C 69.100 2.200 Open Manhole 1350 S16.000 66.900 375

SA10-B 69.000 2.375 Open Manhole 1350 S16.001 66.625 375 S16.000 66.625 375

SA10-1 68.960 2.418 Open Manhole 1500 S13.004 66.542 600 S13.003 66.767 375

S16.001 66.605 375

SA10 68.800 2.293 Open Manhole 1500 S1.018 66.508 600 S1.017 67.339 450 681

S13.004 66.507 600

SA9 69.850 3.658 Open Manhole 1500 S1.019 66.192 600 S1.018 66.192 600
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA8 68.960 2.838 Open Manhole 1500 S1.020 66.123 600 S1.019 66.122 600

SA7-4 69.210 1.810 Open Manhole 1200 S17.000 67.400 225

SA7-3-1 67.760 1.160 Open Manhole 1200 S18.000 66.600 225

SA7-3 67.950 1.783 Open Manhole 1200 S17.001 66.167 225 S17.000 66.656 225 489

S18.000 66.242 225 75

SA7-2-1 68.600 1.600 Open Manhole 1200 S19.000 67.000 225

SA7-2 68.690 2.661 Open Manhole 1200 S17.002 66.029 225 S17.001 66.029 225

S19.000 66.247 225 218

SA-7-1-3 69.120 2.835 Open Manhole 1350 S20.000 66.285 375

SA-7-1-2 69.050 2.777 Open Manhole 1350 S20.001 66.273 375 S20.000 66.273 375

SA-7-1-1 68.810 2.656 Open Manhole 1350 S20.002 66.154 375 S20.001 66.158 375 4

SA-7-1 68.800 2.837 Open Manhole 1500 S17.003 65.963 600 S17.002 65.963 225

S20.002 66.115 375

SA7 68.810 3.178 Open Manhole 1500 S1.021 65.632 600 S1.020 65.952 600 320

S17.003 65.933 600 301

SA6-1 68.100 1.800 Open Manhole 1200 S21.000 66.300 225

SA6 68.455 2.992 Open Manhole 1500 S1.022 65.463 300 S1.021 65.463 600

S21.000 66.043 225 505

SA5 68.340 2.964 Open Manhole 1200 S1.023 65.376 300 S1.022 65.376 300
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA4 66.602 1.596 Open Manhole 1200 S1.024 65.006 300 S1.023 65.006 300

SA3 66.020 1.956 Open Manhole 1200 S1.025 64.090 300 S1.024 64.064 300

SA2 65.890 2.030 Open Manhole 1200 S1.026 63.860 300 S1.025 63.862 300 2

SA1 65.350 2.150 Open Manhole 1500 S1.027 63.200 600 S1.026 63.500 300

SA0 65.300 2.411 Open Manhole 0 OUTFALL S1.027 62.889 600
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 SA28 75.100 74.100 0.775 Open Manhole 1200
S1.001 o 225 SA27 75.400 73.744 1.431 Open Manhole 1200
S1.002 o 225 SA26 75.320 73.595 1.500 Open Manhole 1200
S1.003 o 225 SA25 75.150 73.430 1.495 Open Manhole 1200
S1.004 o 300 SA24 75.100 73.201 1.599 Open Manhole 1200
S1.005 o 375 SA23 75.100 73.039 1.686 Open Manhole 1350
S1.006 o 375 SA22 74.850 72.887 1.588 Open Manhole 1350
S1.007 o 375 SA21 74.385 72.717 1.293 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 21.509 60.1 SA27 75.400 73.742 1.433 Open Manhole 1200
S1.001 8.998 60.0 SA26 75.320 73.594 1.501 Open Manhole 1200
S1.002 27.947 170.4 SA25 75.150 73.431 1.494 Open Manhole 1200
S1.003 33.228 214.4 SA24 75.100 73.275 1.600 Open Manhole 1200
S1.004 21.751 250.0 SA23 75.100 73.114 1.686 Open Manhole 1350
S1.005 37.793 248.6 SA22 74.850 72.887 1.588 Open Manhole 1350
S1.006 27.253 161.0 SA21 74.385 72.718 1.292 Open Manhole 1350
S1.007 9.743 159.0 SA20 74.292 72.656 1.261 Open Manhole 1350
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.000 o 225 SA20-2 74.400 73.000 1.175 Open Manhole 1200
S2.001 o 225 SA20-1 74.360 72.498 1.637 Open Manhole 1200

S1.008 o 375 SA20 74.292 71.999 1.918 Open Manhole 1350
S1.009 o 375 SA19 74.320 71.927 2.018 Open Manhole 1350
S1.010 o 375 SA18 74.010 71.794 1.841 Open Manhole 1350

S3.000 o 225 SA17-3 75.500 74.300 0.975 Open Manhole 1200
S3.001 o 225 SA17-2 74.554 73.429 0.900 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.000 22.804 45.0 SA20-1 74.360 72.493 1.642 Open Manhole 1200
S2.001 15.658 45.0 SA20 74.292 72.150 1.917 Open Manhole 1350

S1.008 17.777 247.0 SA19 74.320 71.927 2.018 Open Manhole 1350
S1.009 34.420 258.8 SA18 74.010 71.794 1.841 Open Manhole 1350
S1.010 39.029 90.0 SA17 73.480 71.360 1.745 Open Manhole 1350

S3.000 38.606 44.0 SA17-2 74.554 73.423 0.906 Open Manhole 1200
S3.001 12.398 45.0 SA17-1 74.710 73.153 1.332 Open Manhole 1200
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 o 225 SA17-1 74.710 73.160 1.325 Open Manhole 1200

S4.000 o 225 SA17-1-1 73.750 72.500 1.025 Open Manhole 1200

S1.011 o 375 SA17 73.480 71.362 1.743 Open Manhole 1350
S1.012 o 375 S13 73.420 71.258 1.787 Open Manhole 1350

S5.000 o 225 SA15-4 75.900 74.500 1.175 Open Manhole 1200
S5.001 o 225 SA15-3 74.900 73.625 1.050 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 56.968 153.1 SA17 73.480 72.788 0.467 Open Manhole 1350

S4.000 44.051 45.0 SA17 73.480 71.521 1.734 Open Manhole 1350

S1.011 20.040 192.7 S13 73.420 71.258 1.787 Open Manhole 1350
S1.012 29.123 200.8 SA15 72.600 71.113 1.112 Open Manhole 1350

S5.000 39.347 45.0 SA15-3 74.900 73.626 1.049 Open Manhole 1200
S5.001 12.331 44.0 SA15-2 76.370 73.345 2.800 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S5.002 o 225 SA15-2 76.370 73.345 2.800 Open Manhole 1200
S5.003 o 225 SA15-1 73.650 72.085 1.340 Open Manhole 1200

S1.013 o 375 SA15 72.600 71.113 1.112 Open Manhole 1350

S6.000 o 225 SA14-5 71.970 70.775 0.970 Open Manhole 1200
S6.001 o 225 SA14-4 71.830 70.247 1.358 Open Manhole 1200

S7.000 o 225 SA14-3-1 73.280 71.100 1.955 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S5.002 75.660 60.0 SA15-1 73.650 72.084 1.341 Open Manhole 1200
S5.003 32.627 60.0 SA15 72.600 71.541 0.834 Open Manhole 1350

S1.013 54.689 31.0 SA14 70.960 69.349 1.236 Open Manhole 1350

S6.000 24.115 45.0 SA14-4 71.830 70.239 1.366 Open Manhole 1200
S6.001 31.951 99.8 SA14-3 71.400 69.927 1.248 Open Manhole 1200

S7.000 37.286 40.0 SA14-3 71.400 70.168 1.007 Open Manhole 1200
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S6.002 o 225 SA14-3 71.400 69.932 1.243 Open Manhole 1200

S8.000 o 225 SA14-2-1 73.500 71.280 1.995 Open Manhole 1200

S6.003 o 225 SA14-2 71.210 69.799 1.186 Open Manhole 1200
S6.004 o 225 SA14-1 71.100 69.643 1.232 Open Manhole 1200

S1.014 o 375 SA14 70.960 69.014 1.571 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S6.002 19.820 150.2 SA14-2 71.210 69.800 1.185 Open Manhole 1200

S8.000 59.270 40.0 SA14-2 71.210 69.798 1.187 Open Manhole 1200

S6.003 23.251 149.0 SA14-1 71.100 69.643 1.232 Open Manhole 1200
S6.004 71.756 149.8 SA14 70.960 69.164 1.571 Open Manhole 1350

S1.014 53.192 80.0 SA13 69.610 68.349 0.886 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.015 o 450 SA13 69.610 68.279 0.881 Open Manhole 1350
S1.016 o 450 SA12 69.010 67.830 0.730 Open Manhole 1350

S9.000 o 225 SA11-9 73.125 72.000 0.900 Open Manhole 1200
S9.001 o 225 SA11-8 72.737 71.612 0.900 Open Manhole 1200

S10.000 o 225 SA11-7-1 74.000 72.800 0.975 Open Manhole 1200

S9.002 o 225 SA11-7 73.390 71.441 1.724 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.015 44.877 100.0 SA12 69.010 67.830 0.730 Open Manhole 1350
S1.016 26.668 100.0 SA11 69.040 67.563 1.027 Open Manhole 1350

S9.000 23.266 60.0 SA11-8 72.737 71.612 0.900 Open Manhole 1200
S9.001 24.031 100.1 SA11-7 73.390 71.372 1.793 Open Manhole 1200

S10.000 26.476 60.0 SA11-7 73.390 72.359 0.806 Open Manhole 1200

S9.002 15.476 175.0 SA11-6 74.065 71.353 2.487 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S9.003 o 225 SA11-6 74.065 71.277 2.563 Open Manhole 1200
S9.004 o 375 SA11-5 75.600 70.964 4.261 Open Manhole 1350

S11.000 o 225 SA11-4-3 76.600 75.000 1.375 Open Manhole 1200
S11.001 o 225 SA11-4-2 75.820 74.375 1.220 Open Manhole 1200
S11.002 o 225 SA11-4-1 75.800 74.149 1.426 Open Manhole 1200

S9.005 o 375 SA11-4 75.280 70.867 4.038 Open Manhole 1350
S9.006 o 375 SA11-3 74.210 70.747 3.088 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S9.003 71.408 300.0 SA11-5 75.600 71.039 4.336 Open Manhole 1350
S9.004 33.908 349.6 SA11-4 75.280 70.867 4.038 Open Manhole 1350

S11.000 25.162 40.0 SA11-4-2 75.820 74.371 1.224 Open Manhole 1200
S11.001 22.635 100.0 SA11-4-1 75.800 74.149 1.426 Open Manhole 1200
S11.002 55.631 150.0 SA11-4 75.280 73.778 1.277 Open Manhole 1350

S9.005 29.819 249.0 SA11-3 74.210 70.747 3.088 Open Manhole 1350
S9.006 6.086 80.0 SA11-2 74.350 70.671 3.304 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S12.000 o 225 SA11-2-1 73.800 72.300 1.275 Open Manhole 1200

S9.007 o 375 SA11-2 74.350 70.672 3.303 Open Manhole 1350
S9.008 o 375 SA11-1 69.521 67.821 1.325 Open Manhole 1350

S1.017 o 450 SA11 69.040 67.415 1.175 Open Manhole 1350

S13.000 o 225 SA10-5 69.300 68.100 0.975 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S12.000 26.566 100.0 SA11-2 74.350 72.034 2.091 Open Manhole 1350

S9.007 86.965 31.0 SA11-1 69.521 67.867 1.279 Open Manhole 1350
S9.008 14.975 83.0 SA11 69.040 67.641 1.024 Open Manhole 1350

S1.017 15.185 200.0 SA10 68.800 67.339 1.011 Open Manhole 1500

S13.000 28.708 50.0 SA10-4 69.000 67.526 1.249 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S14.000 o 225 SA10-4-1 69.300 68.100 0.975 Open Manhole 1200

S13.001 o 225 SA10-4 69.000 67.527 1.248 Open Manhole 1200
S13.002 o 300 SA10-3 69.420 67.240 1.880 Open Manhole 1200

S15.000 o 225 SA10-1-2 75.200 72.150 2.825 Open Manhole 1200
S15.001 o 225 SA10-1-1 71.900 70.325 1.350 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S14.000 25.203 50.0 SA10-4 69.000 67.596 1.179 Open Manhole 1200

S13.001 41.512 145.1 SA10-3 69.420 67.241 1.954 Open Manhole 1200
S13.002 58.093 259.0 SA10-2 69.520 67.016 2.204 Open Manhole 1350

S15.000 54.325 30.0 SA10-1-1 71.900 70.339 1.336 Open Manhole 1200
S15.001 47.188 30.0 SA10-2 69.520 68.752 0.543 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S13.003 o 375 SA10-2 69.520 66.909 2.236 Open Manhole 1350

S16.000 o 375 SA10-C 69.100 66.900 1.825 Open Manhole 1350
S16.001 o 375 SA10-B 69.000 66.625 2.000 Open Manhole 1350

S13.004 o 600 SA10-1 68.960 66.542 1.818 Open Manhole 1500

S1.018 o 600 SA10 68.800 66.508 1.692 Open Manhole 1500
S1.019 o 600 SA9 69.850 66.192 3.058 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S13.003 42.328 299.0 SA10-1 68.960 66.767 1.818 Open Manhole 1500

S16.000 68.796 250.0 SA10-B 69.000 66.625 2.000 Open Manhole 1350
S16.001 5.026 250.0 SA10-1 68.960 66.605 1.980 Open Manhole 1500

S13.004 10.430 300.0 SA10 68.800 66.507 1.693 Open Manhole 1500

S1.018 47.347 150.0 SA9 69.850 66.192 3.058 Open Manhole 1500
S1.019 10.534 150.0 SA8 68.960 66.122 2.238 Open Manhole 1500
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.020 o 600 SA8 68.960 66.123 2.237 Open Manhole 1500

S17.000 o 225 SA7-4 69.210 67.400 1.585 Open Manhole 1200

S18.000 o 225 SA7-3-1 67.760 66.600 0.935 Open Manhole 1200

S17.001 o 225 SA7-3 67.950 66.167 1.558 Open Manhole 1200

S19.000 o 225 SA7-2-1 68.600 67.000 1.375 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.020 16.562 97.0 SA7 68.810 65.952 2.258 Open Manhole 1500

S17.000 59.498 80.0 SA7-3 67.950 66.656 1.069 Open Manhole 1200

S18.000 35.787 100.0 SA7-3 67.950 66.242 1.483 Open Manhole 1200

S17.001 41.273 299.0 SA7-2 68.690 66.029 2.436 Open Manhole 1200

S19.000 22.597 30.0 SA7-2 68.690 66.247 2.218 Open Manhole 1200
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S17.002 o 225 SA7-2 68.690 66.029 2.436 Open Manhole 1200

S20.000 o 375 SA-7-1-3 69.120 66.285 2.460 Open Manhole 1350
S20.001 o 375 SA-7-1-2 69.050 66.273 2.402 Open Manhole 1350
S20.002 o 375 SA-7-1-1 68.810 66.154 2.281 Open Manhole 1350

S17.003 o 600 SA-7-1 68.800 65.963 2.237 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S17.002 13.090 198.0 SA-7-1 68.800 65.963 2.612 Open Manhole 1500

S20.000 3.111 259.3 SA-7-1-2 69.050 66.273 2.402 Open Manhole 1350
S20.001 29.705 258.3 SA-7-1-1 68.810 66.158 2.277 Open Manhole 1350
S20.002 9.990 256.2 SA-7-1 68.800 66.115 2.310 Open Manhole 1500

S17.003 5.979 199.3 SA7 68.810 65.933 2.277 Open Manhole 1500
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.021 o 600 SA7 68.810 65.632 2.578 Open Manhole 1500

S21.000 o 225 SA6-1 68.100 66.300 1.575 Open Manhole 1200

S1.022 o 300 SA6 68.455 65.463 2.692 Open Manhole 1500
S1.023 o 300 SA5 68.340 65.376 2.664 Open Manhole 1200
S1.024 o 300 SA4 66.602 65.006 1.296 Open Manhole 1200
S1.025 o 300 SA3 66.020 64.090 1.630 Open Manhole 1200
S1.026 o 300 SA2 65.890 63.860 1.730 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.021 34.328 203.1 SA6 68.455 65.463 2.392 Open Manhole 1500

S21.000 27.242 106.0 SA6 68.455 66.043 2.187 Open Manhole 1500

S1.022 17.446 200.0 SA5 68.340 65.376 2.664 Open Manhole 1200
S1.023 88.797 240.0 SA4 66.602 65.006 1.296 Open Manhole 1200
S1.024 94.201 100.0 SA3 66.020 64.064 1.656 Open Manhole 1200
S1.025 22.762 100.0 SA2 65.890 63.862 1.728 Open Manhole 1200
S1.026 72.045 200.0 SA1 65.350 63.500 1.550 Open Manhole 1500
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.027 o 600 SA1 65.350 63.200 1.550 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.027 62.237 200.1 SA0 65.300 62.889 1.811 Open Manhole 0

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.027 SA0 65.300 62.889 0.000 0 0
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 2880
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 24

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.100 Cv (Summer) 0.750
Return Period (years) 5 Ratio R 0.250 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 1440
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: SA10, DS/PN: S1.018, Volume (m³): 8.8

Unit Reference MD-SHE-0167-1520-1600-1520 Sump Available Yes
Design Head (m) 1.600 Diameter (mm) 167

Design Flow (l/s) 15.2 Invert Level (m) 66.508
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500

Application Surface

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

Design Point (Calculated) 1.600 15.1 Kick-Flo® 1.013 12.2
Flush-Flo™ 0.473 15.1 Mean Flow over Head Range - 13.2

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 5.9 0.600 15.0 1.600 15.1 2.600 19.1 5.000 26.1 7.500 31.7
0.200 13.4 0.800 14.3 1.800 16.0 3.000 20.4 5.500 27.3 8.000 32.7
0.300 14.6 1.000 12.4 2.000 16.8 3.500 22.0 6.000 28.5 8.500 33.7
0.400 15.1 1.200 13.2 2.200 17.6 4.000 23.4 6.500 29.6 9.000 34.6
0.500 15.1 1.400 14.2 2.400 18.3 4.500 24.8 7.000 30.7 9.500 35.5
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Hydro-Brake® Optimum Manhole: SA6, DS/PN: S1.022, Volume (m³): 15.6
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Unit Reference MD-SHE-0190-1830-1060-1830 Sump Available Yes
Design Head (m) 1.060 Diameter (mm) 190

Design Flow (l/s) 18.3 Invert Level (m) 65.463
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500

Application Surface

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

Design Point (Calculated) 1.060 18.3 Kick-Flo® 0.746 15.5
Flush-Flo™ 0.344 18.2 Mean Flow over Head Range - 15.5

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 6.6 0.600 17.4 1.600 22.2 2.600 28.1 5.000 38.5 7.500 46.8
0.200 17.4 0.800 16.0 1.800 23.5 3.000 30.1 5.500 40.3 8.000 48.3
0.300 18.2 1.000 17.8 2.000 24.7 3.500 32.4 6.000 42.0 8.500 49.7
0.400 18.2 1.200 19.4 2.200 25.9 4.000 34.5 6.500 43.7 9.000 51.1
0.500 17.9 1.400 20.9 2.400 27.0 4.500 36.5 7.000 45.3 9.500 52.5
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 16.100 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.250 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change (%) 20 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Soffits

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.000 4-8 0.444 8-12 1.918 12-16 0.443

Total Area Contributing (ha) = 2.805

Total Pipe Volume (m³) = 221.037

Network Design Table for Storm

« - Indicates pipe capacity < flow
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 21.509 0.358 60.1 0.031 4.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 8.998 0.150 60.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 27.947 0.164 170.4 0.087 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.003 33.228 0.155 214.4 0.085 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.004 21.751 0.087 250.0 0.148 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.005 37.793 0.152 248.6 0.088 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.006 27.253 0.169 161.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.007 9.743 0.061 159.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 50.00 4.21 74.100 0.031 0.0 0.0 0.8 1.69 67.2 5.0
S1.001 50.00 4.30 73.744 0.031 0.0 0.0 0.8 1.69 67.3 5.0
S1.002 50.00 4.77 73.595 0.118 0.0 0.0 3.2 1.00 39.7 19.2
S1.003 50.00 5.39 73.430 0.203 0.0 0.0 5.5 0.89 35.3 33.0
S1.004 50.00 5.76 73.201 0.351 0.0 0.0 9.5 0.99 70.0 57.0
S1.005 50.00 6.31 73.039 0.439 0.0 0.0 11.9 1.14 126.4 71.3
S1.006 50.00 6.63 72.887 0.439 0.0 0.0 11.9 1.43 157.4 71.3
S1.007 50.00 6.74 72.717 0.439 0.0 0.0 11.9 1.43 158.4 71.3
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S2.000 22.804 0.507 45.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 15.658 0.348 45.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.008 17.777 0.072 247.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.009 34.420 0.133 258.8 0.046 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.010 39.029 0.434 90.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S3.000 38.606 0.877 44.0 0.022 4.00 0.0 0.600 o 225 Pipe/Conduit
S3.001 12.398 0.276 45.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.002 56.968 0.372 153.1 0.084 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)

S2.000 50.00 4.19 73.000 0.020 0.0 0.0 0.5 1.96 77.8 3.2
S2.001 50.00 4.33 72.498 0.020 0.0 0.0 0.5 1.96 77.7 3.2

S1.008 50.00 7.00 71.999 0.459 0.0 0.0 12.4 1.15 126.8 74.6
S1.009 50.00 7.51 71.927 0.505 0.0 0.0 13.7 1.12 123.9 82.1
S1.010 50.00 7.85 71.794 0.505 0.0 0.0 13.7 1.91 211.0 82.1

S3.000 50.00 4.33 74.300 0.022 0.0 0.0 0.6 1.98 78.6 3.6
S3.001 50.00 4.43 73.429 0.022 0.0 0.0 0.6 1.96 77.7 3.6
S3.002 50.00 5.33 73.160 0.106 0.0 0.0 2.9 1.05 41.9 17.2
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S4.000 44.051 0.979 45.0 0.021 4.00 0.0 0.600 o 225 Pipe/Conduit

S1.011 20.040 0.104 192.7 0.014 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.012 29.123 0.145 200.8 0.019 0.00 0.0 0.600 o 375 Pipe/Conduit

S5.000 39.347 0.874 45.0 0.022 4.00 0.0 0.600 o 225 Pipe/Conduit
S5.001 12.331 0.280 44.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S5.002 75.660 1.261 60.0 0.104 0.00 0.0 0.600 o 225 Pipe/Conduit
S5.003 32.627 0.544 60.0 0.028 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)

S4.000 50.00 4.38 72.500 0.021 0.0 0.0 0.6 1.96 77.7 3.4

S1.011 50.00 8.11 71.362 0.646 0.0 0.0 17.5 1.30 143.8 105.0
S1.012 50.00 8.49 71.258 0.665 0.0 0.0 18.0 1.27 140.8 108.1

S5.000 50.00 4.34 74.500 0.022 0.0 0.0 0.6 1.95 77.7 3.6
S5.001 50.00 4.44 73.625 0.022 0.0 0.0 0.6 1.98 78.6 3.6
S5.002 50.00 5.18 73.345 0.126 0.0 0.0 3.4 1.69 67.3 20.5
S5.003 50.00 5.51 72.085 0.154 0.0 0.0 4.2 1.69 67.3 25.0
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.013 54.689 1.764 31.0 0.129 0.00 0.0 0.600 o 375 Pipe/Conduit

S6.000 24.115 0.536 45.0 0.016 4.00 0.0 0.600 o 225 Pipe/Conduit
S6.001 31.951 0.320 99.8 0.025 0.00 0.0 0.600 o 225 Pipe/Conduit

S7.000 37.286 0.932 40.0 0.036 4.00 0.0 0.600 o 225 Pipe/Conduit

S6.002 19.820 0.132 150.2 0.025 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)

S1.013 50.00 8.77 71.113 0.948 0.0 0.0 25.7 3.26 360.5 154.0

S6.000 50.00 4.21 70.775 0.016 0.0 0.0 0.4 1.96 77.7 2.6
S6.001 50.00 4.61 70.247 0.041 0.0 0.0 1.1 1.31 52.0 6.7

S7.000 50.00 4.30 71.100 0.036 0.0 0.0 1.0 2.07 82.5 5.8

S6.002 50.00 4.92 69.932 0.102 0.0 0.0 2.8 1.06 42.3 16.6



DBFL Consulting Engineers Page 6
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:44 Designed by DalyE
File 162074 SW DRAINAGE NETWORK 04.06.2019.MDX Checked by
Innovyze Network 2017.1.2

Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S8.000 59.270 1.482 40.0 0.028 4.00 0.0 0.600 o 225 Pipe/Conduit

S6.003 23.251 0.156 149.0 0.035 0.00 0.0 0.600 o 225 Pipe/Conduit
S6.004 71.756 0.479 149.8 0.028 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.014 53.192 0.665 80.0 0.151 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.015 44.877 0.449 100.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
S1.016 26.668 0.267 100.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

S9.000 23.266 0.388 60.0 0.035 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S8.000 50.00 4.48 71.280 0.028 0.0 0.0 0.8 2.07 82.5 4.5

S6.003 50.00 5.29 69.799 0.165 0.0 0.0 4.5 1.07 42.5 26.8
S6.004 50.00 6.41 69.643 0.193 0.0 0.0 5.2 1.07 42.4 31.4

S1.014 50.00 9.20 69.014 1.292 0.0 0.0 35.0 2.03 223.9 209.9
S1.015 50.00 9.57 68.279 1.292 0.0 0.0 35.0 2.03 323.4 209.9
S1.016 50.00 9.79 67.830 1.292 0.0 0.0 35.0 2.03 323.4 209.9

S9.000 50.00 4.23 72.000 0.035 0.0 0.0 0.9 1.69 67.3 5.7
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S9.001 24.031 0.240 100.1 0.059 0.00 0.0 0.600 o 225 Pipe/Conduit

S10.000 26.476 0.441 60.0 0.035 4.00 0.0 0.600 o 225 Pipe/Conduit

S9.002 15.476 0.088 175.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.003 71.408 0.238 300.0 0.178 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.004 33.908 0.097 349.6 0.092 0.00 0.0 0.600 o 375 Pipe/Conduit

S11.000 25.162 0.629 40.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S11.001 22.635 0.226 100.0 0.045 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)

S9.001 50.00 4.54 71.612 0.094 0.0 0.0 2.5 1.31 52.0 15.3

S10.000 50.00 4.26 72.800 0.035 0.0 0.0 0.9 1.69 67.2 5.7

S9.002 50.00 4.80 71.441 0.129 0.0 0.0 3.5 0.99 39.2 21.0
S9.003 50.00 6.39 71.277 0.307 0.0 0.0 8.3 0.75 29.8« 49.9
S9.004 50.00 6.97 70.964 0.399 0.0 0.0 10.8 0.96 106.4 64.8

S11.000 50.00 4.20 75.000 0.020 0.0 0.0 0.5 2.07 82.5 3.2
S11.001 50.00 4.49 74.375 0.065 0.0 0.0 1.8 1.31 52.0 10.6
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Network Design Table for Storm

©1982-2017 XP Solutions

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

S11.002 55.631 0.371 150.0 0.110 0.00 0.0 0.600 o 225 Pipe/Conduit

S9.005 29.819 0.120 249.0 0.079 0.00 0.0 0.600 o 375 Pipe/Conduit
S9.006 6.086 0.076 80.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S12.000 26.566 0.266 100.0 0.070 4.00 0.0 0.600 o 225 Pipe/Conduit

S9.007 86.965 2.805 31.0 0.162 0.00 0.0 0.600 o 375 Pipe/Conduit
S9.008 14.975 0.180 83.0 0.020 0.00 0.0 0.600 o 375 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)

S11.002 50.00 5.36 74.149 0.175 0.0 0.0 4.7 1.07 42.4 28.4

S9.005 50.00 7.41 70.867 0.653 0.0 0.0 17.7 1.14 126.3 106.1
S9.006 50.00 7.46 70.747 0.653 0.0 0.0 17.7 2.03 223.9 106.1

S12.000 50.00 4.34 72.300 0.070 0.0 0.0 1.9 1.31 52.0 11.4

S9.007 50.00 7.90 70.672 0.885 0.0 0.0 24.0 3.26 360.5 143.8
S9.008 50.00 8.03 67.821 0.905 0.0 0.0 24.5 1.99 219.8 147.1
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.017 15.185 0.076 200.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

S13.000 28.708 0.574 50.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit

S14.000 25.203 0.504 50.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit

S13.001 41.512 0.286 145.1 0.055 0.00 0.0 0.600 o 225 Pipe/Conduit
S13.002 58.093 0.224 259.0 0.145 0.00 0.0 0.600 o 300 Pipe/Conduit

S15.000 54.325 1.811 30.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.017 50.00 9.97 67.415 2.197 0.0 0.0 59.5 1.43 228.1« 357.0

S13.000 50.00 4.26 68.100 0.000 0.0 0.0 0.0 1.85 73.7 0.0

S14.000 50.00 4.23 68.100 0.020 0.0 0.0 0.5 1.85 73.7 3.2

S13.001 50.00 4.90 67.527 0.075 0.0 0.0 2.0 1.08 43.1 12.2
S13.002 50.00 5.89 67.240 0.220 0.0 0.0 6.0 0.97 68.7 35.7

S15.000 50.00 4.38 72.150 0.020 0.0 0.0 0.5 2.40 95.3 3.2
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S15.001 47.188 1.573 30.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S13.003 42.328 0.142 299.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S16.000 68.796 0.275 250.0 0.091 4.00 0.0 0.600 o 375 Pipe/Conduit
S16.001 5.026 0.020 250.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S13.004 10.430 0.035 300.0 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

S1.018 47.347 0.316 150.0 0.076 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S15.001 50.00 4.71 70.325 0.020 0.0 0.0 0.5 2.40 95.3 3.2

S13.003 50.00 6.57 66.909 0.240 0.0 0.0 6.5 1.04 115.2 39.0

S16.000 50.00 5.00 66.900 0.091 0.0 0.0 2.5 1.14 126.1 14.8
S16.001 50.00 5.08 66.625 0.091 0.0 0.0 2.5 1.14 126.1 14.8

S13.004 50.00 6.69 66.542 0.331 0.0 0.0 9.0 1.40 396.0 53.8

S1.018 50.00 10.36 66.508 2.604 0.0 0.0 70.5 1.99 561.6 423.1
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.019 10.534 0.070 150.0 0.016 0.00 0.0 0.600 o 600 Pipe/Conduit
S1.020 16.562 0.171 97.0 0.013 0.00 0.0 0.600 o 600 Pipe/Conduit

S17.000 59.498 0.744 80.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit

S18.000 35.787 0.358 100.0 0.023 4.00 0.0 0.600 o 225 Pipe/Conduit

S17.001 41.273 0.138 299.0 0.089 0.00 0.0 0.600 o 225 Pipe/Conduit

S19.000 22.597 0.753 30.0 0.016 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.019 50.00 10.45 66.192 2.620 0.0 0.0 71.0 1.99 561.6 425.7
S1.020 50.00 10.56 66.123 2.633 0.0 0.0 71.3 2.47 699.2 427.8

S17.000 50.00 4.68 67.400 0.000 0.0 0.0 0.0 1.46 58.2 0.0

S18.000 50.00 4.46 66.600 0.023 0.0 0.0 0.6 1.31 52.0 3.7

S17.001 50.00 5.59 66.167 0.112 0.0 0.0 3.0 0.75 29.9 18.2

S19.000 50.00 4.16 67.000 0.016 0.0 0.0 0.4 2.40 95.3 2.6
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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

S17.002 13.090 0.066 198.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S20.000 3.111 0.012 259.3 0.000 4.00 0.0 0.600 o 375 Pipe/Conduit
S20.001 29.705 0.115 258.3 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S20.002 9.990 0.039 256.2 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S17.003 5.979 0.030 199.3 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

S1.021 34.328 0.169 203.1 0.044 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S17.002 50.00 5.83 66.029 0.128 0.0 0.0 3.5 0.93 36.8 20.8

S20.000 50.00 4.05 66.285 0.000 0.0 0.0 0.0 1.12 123.8 0.0
S20.001 50.00 4.49 66.273 0.000 0.0 0.0 0.0 1.12 124.0 0.0
S20.002 50.00 4.63 66.154 0.000 0.0 0.0 0.0 1.13 124.5 0.0

S17.003 50.00 5.89 65.963 0.128 0.0 0.0 3.5 1.72 486.7 20.8

S1.021 50.00 10.90 65.632 2.805 0.0 0.0 76.0 1.70 482.1 455.8
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S21.000 27.242 0.257 106.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit

S1.022 17.446 0.087 200.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.023 88.797 0.370 240.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.024 94.201 0.942 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.025 22.762 0.228 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.026 72.045 0.360 200.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.027 62.237 0.311 200.1 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S21.000 50.00 4.36 66.300 0.000 0.0 0.0 0.0 1.27 50.5 0.0

S1.022 50.00 11.16 65.463 2.805 0.0 0.0 76.0 1.11 78.3« 455.8
S1.023 50.00 12.63 65.376 2.805 0.0 0.0 76.0 1.01 71.4« 455.8
S1.024 50.00 13.62 65.006 2.805 0.0 0.0 76.0 1.57 111.1« 455.8
S1.025 50.00 13.86 64.090 2.805 0.0 0.0 76.0 1.57 111.1« 455.8
S1.026 50.00 14.95 63.860 2.805 0.0 0.0 76.0 1.11 78.3« 455.8
S1.027 50.00 15.55 63.200 2.805 0.0 0.0 76.0 1.72 485.7 455.8
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA28 75.100 1.000 Open Manhole 1200 S1.000 74.100 225

SA27 75.400 1.658 Open Manhole 1200 S1.001 73.744 225 S1.000 73.742 225

SA26 75.320 1.726 Open Manhole 1200 S1.002 73.595 225 S1.001 73.594 225

SA25 75.150 1.720 Open Manhole 1200 S1.003 73.430 225 S1.002 73.431 225 1

SA24 75.100 1.899 Open Manhole 1200 S1.004 73.201 300 S1.003 73.275 225

SA23 75.100 2.061 Open Manhole 1350 S1.005 73.039 375 S1.004 73.114 300

SA22 74.850 1.963 Open Manhole 1350 S1.006 72.887 375 S1.005 72.887 375

SA21 74.385 1.668 Open Manhole 1350 S1.007 72.717 375 S1.006 72.718 375 1

SA20-2 74.400 1.400 Open Manhole 1200 S2.000 73.000 225

SA20-1 74.360 1.867 Open Manhole 1200 S2.001 72.498 225 S2.000 72.493 225

SA20 74.292 2.293 Open Manhole 1350 S1.008 71.999 375 S1.007 72.656 375 657

S2.001 72.150 225 1

SA19 74.320 2.393 Open Manhole 1350 S1.009 71.927 375 S1.008 71.927 375

SA18 74.010 2.216 Open Manhole 1350 S1.010 71.794 375 S1.009 71.794 375

SA17-3 75.500 1.200 Open Manhole 1200 S3.000 74.300 225

SA17-2 74.554 1.131 Open Manhole 1200 S3.001 73.429 225 S3.000 73.423 225

SA17-1 74.710 1.557 Open Manhole 1200 S3.002 73.160 225 S3.001 73.153 225

SA17-1-1 73.750 1.250 Open Manhole 1200 S4.000 72.500 225

SA17 73.480 2.120 Open Manhole 1350 S1.011 71.362 375 S1.010 71.360 375
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Manhole Schedules for Storm

©1982-2017 XP Solutions

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S3.002 72.788 225 1276

S4.000 71.521 225 9

S13 73.420 2.162 Open Manhole 1350 S1.012 71.258 375 S1.011 71.258 375

SA15-4 75.900 1.400 Open Manhole 1200 S5.000 74.500 225

SA15-3 74.900 1.275 Open Manhole 1200 S5.001 73.625 225 S5.000 73.626 225 1

SA15-2 76.370 3.025 Open Manhole 1200 S5.002 73.345 225 S5.001 73.345 225

SA15-1 73.650 1.566 Open Manhole 1200 S5.003 72.085 225 S5.002 72.084 225

SA15 72.600 1.487 Open Manhole 1350 S1.013 71.113 375 S1.012 71.113 375

S5.003 71.541 225 278

SA14-5 71.970 1.195 Open Manhole 1200 S6.000 70.775 225

SA14-4 71.830 1.591 Open Manhole 1200 S6.001 70.247 225 S6.000 70.239 225

SA14-3-1 73.280 2.180 Open Manhole 1200 S7.000 71.100 225

SA14-3 71.400 1.473 Open Manhole 1200 S6.002 69.932 225 S6.001 69.927 225

S7.000 70.168 225 236

SA14-2-1 73.500 2.220 Open Manhole 1200 S8.000 71.280 225

SA14-2 71.210 1.412 Open Manhole 1200 S6.003 69.799 225 S6.002 69.800 225 1

S8.000 69.798 225

SA14-1 71.100 1.457 Open Manhole 1200 S6.004 69.643 225 S6.003 69.643 225

SA14 70.960 1.946 Open Manhole 1350 S1.014 69.014 375 S1.013 69.349 375 335
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S6.004 69.164 225

SA13 69.610 1.331 Open Manhole 1350 S1.015 68.279 450 S1.014 68.349 375

SA12 69.010 1.180 Open Manhole 1350 S1.016 67.830 450 S1.015 67.830 450

SA11-9 73.125 1.125 Open Manhole 1200 S9.000 72.000 225

SA11-8 72.737 1.125 Open Manhole 1200 S9.001 71.612 225 S9.000 71.612 225

SA11-7-1 74.000 1.200 Open Manhole 1200 S10.000 72.800 225

SA11-7 73.390 2.018 Open Manhole 1200 S9.002 71.441 225 S9.001 71.372 225

S10.000 72.359 225 918

SA11-6 74.065 2.788 Open Manhole 1200 S9.003 71.277 225 S9.002 71.353 225 76

SA11-5 75.600 4.636 Open Manhole 1350 S9.004 70.964 375 S9.003 71.039 225

SA11-4-3 76.600 1.600 Open Manhole 1200 S11.000 75.000 225

SA11-4-2 75.820 1.449 Open Manhole 1200 S11.001 74.375 225 S11.000 74.371 225

SA11-4-1 75.800 1.651 Open Manhole 1200 S11.002 74.149 225 S11.001 74.149 225

SA11-4 75.280 4.413 Open Manhole 1350 S9.005 70.867 375 S9.004 70.867 375

S11.002 73.778 225 2761

SA11-3 74.210 3.463 Open Manhole 1350 S9.006 70.747 375 S9.005 70.747 375

SA11-2-1 73.800 1.500 Open Manhole 1200 S12.000 72.300 225

SA11-2 74.350 3.679 Open Manhole 1350 S9.007 70.672 375 S9.006 70.671 375

S12.000 72.034 225 1212
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA11-1 69.521 1.700 Open Manhole 1350 S9.008 67.821 375 S9.007 67.867 375 46

SA11 69.040 1.625 Open Manhole 1350 S1.017 67.415 450 S1.016 67.563 450 148

S9.008 67.641 375 151

SA10-5 69.300 1.200 Open Manhole 1200 S13.000 68.100 225

SA10-4-1 69.300 1.200 Open Manhole 1200 S14.000 68.100 225

SA10-4 69.000 1.474 Open Manhole 1200 S13.001 67.527 225 S13.000 67.526 225

S14.000 67.596 225 69

SA10-3 69.420 2.180 Open Manhole 1200 S13.002 67.240 300 S13.001 67.241 225

SA10-1-2 75.200 3.050 Open Manhole 1200 S15.000 72.150 225

SA10-1-1 71.900 1.575 Open Manhole 1200 S15.001 70.325 225 S15.000 70.339 225 14

SA10-2 69.520 2.611 Open Manhole 1350 S13.003 66.909 375 S13.002 67.016 300 32

S15.001 68.752 225 1693

SA10-C 69.100 2.200 Open Manhole 1350 S16.000 66.900 375

SA10-B 69.000 2.375 Open Manhole 1350 S16.001 66.625 375 S16.000 66.625 375

SA10-1 68.960 2.418 Open Manhole 1500 S13.004 66.542 600 S13.003 66.767 375

S16.001 66.605 375

SA10 68.800 2.293 Open Manhole 1500 S1.018 66.508 600 S1.017 67.339 450 681

S13.004 66.507 600

SA9 69.850 3.658 Open Manhole 1500 S1.019 66.192 600 S1.018 66.192 600
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA8 68.960 2.838 Open Manhole 1500 S1.020 66.123 600 S1.019 66.122 600

SA7-4 69.210 1.810 Open Manhole 1200 S17.000 67.400 225

SA7-3-1 67.760 1.160 Open Manhole 1200 S18.000 66.600 225

SA7-3 67.950 1.783 Open Manhole 1200 S17.001 66.167 225 S17.000 66.656 225 489

S18.000 66.242 225 75

SA7-2-1 68.600 1.600 Open Manhole 1200 S19.000 67.000 225

SA7-2 68.690 2.661 Open Manhole 1200 S17.002 66.029 225 S17.001 66.029 225

S19.000 66.247 225 218

SA-7-1-3 69.120 2.835 Open Manhole 1350 S20.000 66.285 375

SA-7-1-2 69.050 2.777 Open Manhole 1350 S20.001 66.273 375 S20.000 66.273 375

SA-7-1-1 68.810 2.656 Open Manhole 1350 S20.002 66.154 375 S20.001 66.158 375 4

SA-7-1 68.800 2.837 Open Manhole 1500 S17.003 65.963 600 S17.002 65.963 225

S20.002 66.115 375

SA7 68.810 3.178 Open Manhole 1500 S1.021 65.632 600 S1.020 65.952 600 320

S17.003 65.933 600 301

SA6-1 68.100 1.800 Open Manhole 1200 S21.000 66.300 225

SA6 68.455 2.992 Open Manhole 1500 S1.022 65.463 300 S1.021 65.463 600

S21.000 66.043 225 505

SA5 68.340 2.964 Open Manhole 1200 S1.023 65.376 300 S1.022 65.376 300
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SA4 66.602 1.596 Open Manhole 1200 S1.024 65.006 300 S1.023 65.006 300

SA3 66.020 1.956 Open Manhole 1200 S1.025 64.090 300 S1.024 64.064 300

SA2 65.890 2.030 Open Manhole 1200 S1.026 63.860 300 S1.025 63.862 300 2

SA1 65.350 2.150 Open Manhole 1500 S1.027 63.200 600 S1.026 63.500 300

SA0 65.300 2.411 Open Manhole 0 OUTFALL S1.027 62.889 600
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Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 SA28 75.100 74.100 0.775 Open Manhole 1200
S1.001 o 225 SA27 75.400 73.744 1.431 Open Manhole 1200
S1.002 o 225 SA26 75.320 73.595 1.500 Open Manhole 1200
S1.003 o 225 SA25 75.150 73.430 1.495 Open Manhole 1200
S1.004 o 300 SA24 75.100 73.201 1.599 Open Manhole 1200
S1.005 o 375 SA23 75.100 73.039 1.686 Open Manhole 1350
S1.006 o 375 SA22 74.850 72.887 1.588 Open Manhole 1350
S1.007 o 375 SA21 74.385 72.717 1.293 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 21.509 60.1 SA27 75.400 73.742 1.433 Open Manhole 1200
S1.001 8.998 60.0 SA26 75.320 73.594 1.501 Open Manhole 1200
S1.002 27.947 170.4 SA25 75.150 73.431 1.494 Open Manhole 1200
S1.003 33.228 214.4 SA24 75.100 73.275 1.600 Open Manhole 1200
S1.004 21.751 250.0 SA23 75.100 73.114 1.686 Open Manhole 1350
S1.005 37.793 248.6 SA22 74.850 72.887 1.588 Open Manhole 1350
S1.006 27.253 161.0 SA21 74.385 72.718 1.292 Open Manhole 1350
S1.007 9.743 159.0 SA20 74.292 72.656 1.261 Open Manhole 1350
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.000 o 225 SA20-2 74.400 73.000 1.175 Open Manhole 1200
S2.001 o 225 SA20-1 74.360 72.498 1.637 Open Manhole 1200

S1.008 o 375 SA20 74.292 71.999 1.918 Open Manhole 1350
S1.009 o 375 SA19 74.320 71.927 2.018 Open Manhole 1350
S1.010 o 375 SA18 74.010 71.794 1.841 Open Manhole 1350

S3.000 o 225 SA17-3 75.500 74.300 0.975 Open Manhole 1200
S3.001 o 225 SA17-2 74.554 73.429 0.900 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.000 22.804 45.0 SA20-1 74.360 72.493 1.642 Open Manhole 1200
S2.001 15.658 45.0 SA20 74.292 72.150 1.917 Open Manhole 1350

S1.008 17.777 247.0 SA19 74.320 71.927 2.018 Open Manhole 1350
S1.009 34.420 258.8 SA18 74.010 71.794 1.841 Open Manhole 1350
S1.010 39.029 90.0 SA17 73.480 71.360 1.745 Open Manhole 1350

S3.000 38.606 44.0 SA17-2 74.554 73.423 0.906 Open Manhole 1200
S3.001 12.398 45.0 SA17-1 74.710 73.153 1.332 Open Manhole 1200
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 o 225 SA17-1 74.710 73.160 1.325 Open Manhole 1200

S4.000 o 225 SA17-1-1 73.750 72.500 1.025 Open Manhole 1200

S1.011 o 375 SA17 73.480 71.362 1.743 Open Manhole 1350
S1.012 o 375 S13 73.420 71.258 1.787 Open Manhole 1350

S5.000 o 225 SA15-4 75.900 74.500 1.175 Open Manhole 1200
S5.001 o 225 SA15-3 74.900 73.625 1.050 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 56.968 153.1 SA17 73.480 72.788 0.467 Open Manhole 1350

S4.000 44.051 45.0 SA17 73.480 71.521 1.734 Open Manhole 1350

S1.011 20.040 192.7 S13 73.420 71.258 1.787 Open Manhole 1350
S1.012 29.123 200.8 SA15 72.600 71.113 1.112 Open Manhole 1350

S5.000 39.347 45.0 SA15-3 74.900 73.626 1.049 Open Manhole 1200
S5.001 12.331 44.0 SA15-2 76.370 73.345 2.800 Open Manhole 1200



DBFL Consulting Engineers Page 23
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:44 Designed by DalyE
File 162074 SW DRAINAGE NETWORK 04.06.2019.MDX Checked by
Innovyze Network 2017.1.2

PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S5.002 o 225 SA15-2 76.370 73.345 2.800 Open Manhole 1200
S5.003 o 225 SA15-1 73.650 72.085 1.340 Open Manhole 1200

S1.013 o 375 SA15 72.600 71.113 1.112 Open Manhole 1350

S6.000 o 225 SA14-5 71.970 70.775 0.970 Open Manhole 1200
S6.001 o 225 SA14-4 71.830 70.247 1.358 Open Manhole 1200

S7.000 o 225 SA14-3-1 73.280 71.100 1.955 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S5.002 75.660 60.0 SA15-1 73.650 72.084 1.341 Open Manhole 1200
S5.003 32.627 60.0 SA15 72.600 71.541 0.834 Open Manhole 1350

S1.013 54.689 31.0 SA14 70.960 69.349 1.236 Open Manhole 1350

S6.000 24.115 45.0 SA14-4 71.830 70.239 1.366 Open Manhole 1200
S6.001 31.951 99.8 SA14-3 71.400 69.927 1.248 Open Manhole 1200

S7.000 37.286 40.0 SA14-3 71.400 70.168 1.007 Open Manhole 1200
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S6.002 o 225 SA14-3 71.400 69.932 1.243 Open Manhole 1200

S8.000 o 225 SA14-2-1 73.500 71.280 1.995 Open Manhole 1200

S6.003 o 225 SA14-2 71.210 69.799 1.186 Open Manhole 1200
S6.004 o 225 SA14-1 71.100 69.643 1.232 Open Manhole 1200

S1.014 o 375 SA14 70.960 69.014 1.571 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S6.002 19.820 150.2 SA14-2 71.210 69.800 1.185 Open Manhole 1200

S8.000 59.270 40.0 SA14-2 71.210 69.798 1.187 Open Manhole 1200

S6.003 23.251 149.0 SA14-1 71.100 69.643 1.232 Open Manhole 1200
S6.004 71.756 149.8 SA14 70.960 69.164 1.571 Open Manhole 1350

S1.014 53.192 80.0 SA13 69.610 68.349 0.886 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.015 o 450 SA13 69.610 68.279 0.881 Open Manhole 1350
S1.016 o 450 SA12 69.010 67.830 0.730 Open Manhole 1350

S9.000 o 225 SA11-9 73.125 72.000 0.900 Open Manhole 1200
S9.001 o 225 SA11-8 72.737 71.612 0.900 Open Manhole 1200

S10.000 o 225 SA11-7-1 74.000 72.800 0.975 Open Manhole 1200

S9.002 o 225 SA11-7 73.390 71.441 1.724 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.015 44.877 100.0 SA12 69.010 67.830 0.730 Open Manhole 1350
S1.016 26.668 100.0 SA11 69.040 67.563 1.027 Open Manhole 1350

S9.000 23.266 60.0 SA11-8 72.737 71.612 0.900 Open Manhole 1200
S9.001 24.031 100.1 SA11-7 73.390 71.372 1.793 Open Manhole 1200

S10.000 26.476 60.0 SA11-7 73.390 72.359 0.806 Open Manhole 1200

S9.002 15.476 175.0 SA11-6 74.065 71.353 2.487 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S9.003 o 225 SA11-6 74.065 71.277 2.563 Open Manhole 1200
S9.004 o 375 SA11-5 75.600 70.964 4.261 Open Manhole 1350

S11.000 o 225 SA11-4-3 76.600 75.000 1.375 Open Manhole 1200
S11.001 o 225 SA11-4-2 75.820 74.375 1.220 Open Manhole 1200
S11.002 o 225 SA11-4-1 75.800 74.149 1.426 Open Manhole 1200

S9.005 o 375 SA11-4 75.280 70.867 4.038 Open Manhole 1350
S9.006 o 375 SA11-3 74.210 70.747 3.088 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S9.003 71.408 300.0 SA11-5 75.600 71.039 4.336 Open Manhole 1350
S9.004 33.908 349.6 SA11-4 75.280 70.867 4.038 Open Manhole 1350

S11.000 25.162 40.0 SA11-4-2 75.820 74.371 1.224 Open Manhole 1200
S11.001 22.635 100.0 SA11-4-1 75.800 74.149 1.426 Open Manhole 1200
S11.002 55.631 150.0 SA11-4 75.280 73.778 1.277 Open Manhole 1350

S9.005 29.819 249.0 SA11-3 74.210 70.747 3.088 Open Manhole 1350
S9.006 6.086 80.0 SA11-2 74.350 70.671 3.304 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S12.000 o 225 SA11-2-1 73.800 72.300 1.275 Open Manhole 1200

S9.007 o 375 SA11-2 74.350 70.672 3.303 Open Manhole 1350
S9.008 o 375 SA11-1 69.521 67.821 1.325 Open Manhole 1350

S1.017 o 450 SA11 69.040 67.415 1.175 Open Manhole 1350

S13.000 o 225 SA10-5 69.300 68.100 0.975 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S12.000 26.566 100.0 SA11-2 74.350 72.034 2.091 Open Manhole 1350

S9.007 86.965 31.0 SA11-1 69.521 67.867 1.279 Open Manhole 1350
S9.008 14.975 83.0 SA11 69.040 67.641 1.024 Open Manhole 1350

S1.017 15.185 200.0 SA10 68.800 67.339 1.011 Open Manhole 1500

S13.000 28.708 50.0 SA10-4 69.000 67.526 1.249 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S14.000 o 225 SA10-4-1 69.300 68.100 0.975 Open Manhole 1200

S13.001 o 225 SA10-4 69.000 67.527 1.248 Open Manhole 1200
S13.002 o 300 SA10-3 69.420 67.240 1.880 Open Manhole 1200

S15.000 o 225 SA10-1-2 75.200 72.150 2.825 Open Manhole 1200
S15.001 o 225 SA10-1-1 71.900 70.325 1.350 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S14.000 25.203 50.0 SA10-4 69.000 67.596 1.179 Open Manhole 1200

S13.001 41.512 145.1 SA10-3 69.420 67.241 1.954 Open Manhole 1200
S13.002 58.093 259.0 SA10-2 69.520 67.016 2.204 Open Manhole 1350

S15.000 54.325 30.0 SA10-1-1 71.900 70.339 1.336 Open Manhole 1200
S15.001 47.188 30.0 SA10-2 69.520 68.752 0.543 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S13.003 o 375 SA10-2 69.520 66.909 2.236 Open Manhole 1350

S16.000 o 375 SA10-C 69.100 66.900 1.825 Open Manhole 1350
S16.001 o 375 SA10-B 69.000 66.625 2.000 Open Manhole 1350

S13.004 o 600 SA10-1 68.960 66.542 1.818 Open Manhole 1500

S1.018 o 600 SA10 68.800 66.508 1.692 Open Manhole 1500
S1.019 o 600 SA9 69.850 66.192 3.058 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S13.003 42.328 299.0 SA10-1 68.960 66.767 1.818 Open Manhole 1500

S16.000 68.796 250.0 SA10-B 69.000 66.625 2.000 Open Manhole 1350
S16.001 5.026 250.0 SA10-1 68.960 66.605 1.980 Open Manhole 1500

S13.004 10.430 300.0 SA10 68.800 66.507 1.693 Open Manhole 1500

S1.018 47.347 150.0 SA9 69.850 66.192 3.058 Open Manhole 1500
S1.019 10.534 150.0 SA8 68.960 66.122 2.238 Open Manhole 1500



DBFL Consulting Engineers Page 30
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:44 Designed by DalyE
File 162074 SW DRAINAGE NETWORK 04.06.2019.MDX Checked by
Innovyze Network 2017.1.2

PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.020 o 600 SA8 68.960 66.123 2.237 Open Manhole 1500

S17.000 o 225 SA7-4 69.210 67.400 1.585 Open Manhole 1200

S18.000 o 225 SA7-3-1 67.760 66.600 0.935 Open Manhole 1200

S17.001 o 225 SA7-3 67.950 66.167 1.558 Open Manhole 1200

S19.000 o 225 SA7-2-1 68.600 67.000 1.375 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.020 16.562 97.0 SA7 68.810 65.952 2.258 Open Manhole 1500

S17.000 59.498 80.0 SA7-3 67.950 66.656 1.069 Open Manhole 1200

S18.000 35.787 100.0 SA7-3 67.950 66.242 1.483 Open Manhole 1200

S17.001 41.273 299.0 SA7-2 68.690 66.029 2.436 Open Manhole 1200

S19.000 22.597 30.0 SA7-2 68.690 66.247 2.218 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S17.002 o 225 SA7-2 68.690 66.029 2.436 Open Manhole 1200

S20.000 o 375 SA-7-1-3 69.120 66.285 2.460 Open Manhole 1350
S20.001 o 375 SA-7-1-2 69.050 66.273 2.402 Open Manhole 1350
S20.002 o 375 SA-7-1-1 68.810 66.154 2.281 Open Manhole 1350

S17.003 o 600 SA-7-1 68.800 65.963 2.237 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S17.002 13.090 198.0 SA-7-1 68.800 65.963 2.612 Open Manhole 1500

S20.000 3.111 259.3 SA-7-1-2 69.050 66.273 2.402 Open Manhole 1350
S20.001 29.705 258.3 SA-7-1-1 68.810 66.158 2.277 Open Manhole 1350
S20.002 9.990 256.2 SA-7-1 68.800 66.115 2.310 Open Manhole 1500

S17.003 5.979 199.3 SA7 68.810 65.933 2.277 Open Manhole 1500
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.021 o 600 SA7 68.810 65.632 2.578 Open Manhole 1500

S21.000 o 225 SA6-1 68.100 66.300 1.575 Open Manhole 1200

S1.022 o 300 SA6 68.455 65.463 2.692 Open Manhole 1500
S1.023 o 300 SA5 68.340 65.376 2.664 Open Manhole 1200
S1.024 o 300 SA4 66.602 65.006 1.296 Open Manhole 1200
S1.025 o 300 SA3 66.020 64.090 1.630 Open Manhole 1200
S1.026 o 300 SA2 65.890 63.860 1.730 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.021 34.328 203.1 SA6 68.455 65.463 2.392 Open Manhole 1500

S21.000 27.242 106.0 SA6 68.455 66.043 2.187 Open Manhole 1500

S1.022 17.446 200.0 SA5 68.340 65.376 2.664 Open Manhole 1200
S1.023 88.797 240.0 SA4 66.602 65.006 1.296 Open Manhole 1200
S1.024 94.201 100.0 SA3 66.020 64.064 1.656 Open Manhole 1200
S1.025 22.762 100.0 SA2 65.890 63.862 1.728 Open Manhole 1200
S1.026 72.045 200.0 SA1 65.350 63.500 1.550 Open Manhole 1500
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.027 o 600 SA1 65.350 63.200 1.550 Open Manhole 1500

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.027 62.237 200.1 SA0 65.300 62.889 1.811 Open Manhole 0

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.027 SA0 65.300 62.889 0.000 0 0
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Simulation Criteria for Storm
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 2880
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 24

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.100 Cv (Summer) 0.750
Return Period (years) 100 Ratio R 0.250 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 1440
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: SA10, DS/PN: S1.018, Volume (m³): 8.8

Unit Reference MD-SHE-0167-1520-1600-1520 Sump Available Yes
Design Head (m) 1.600 Diameter (mm) 167

Design Flow (l/s) 15.2 Invert Level (m) 66.508
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500

Application Surface

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

Design Point (Calculated) 1.600 15.1 Kick-Flo® 1.013 12.2
Flush-Flo™ 0.473 15.1 Mean Flow over Head Range - 13.2

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 5.9 0.600 15.0 1.600 15.1 2.600 19.1 5.000 26.1 7.500 31.7
0.200 13.4 0.800 14.3 1.800 16.0 3.000 20.4 5.500 27.3 8.000 32.7
0.300 14.6 1.000 12.4 2.000 16.8 3.500 22.0 6.000 28.5 8.500 33.7
0.400 15.1 1.200 13.2 2.200 17.6 4.000 23.4 6.500 29.6 9.000 34.6
0.500 15.1 1.400 14.2 2.400 18.3 4.500 24.8 7.000 30.7 9.500 35.5
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Hydro-Brake® Optimum Manhole: SA6, DS/PN: S1.022, Volume (m³): 15.6
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Unit Reference MD-SHE-0190-1830-1060-1830 Sump Available Yes
Design Head (m) 1.060 Diameter (mm) 190

Design Flow (l/s) 18.3 Invert Level (m) 65.463
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500

Application Surface

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

Design Point (Calculated) 1.060 18.3 Kick-Flo® 0.746 15.5
Flush-Flo™ 0.344 18.2 Mean Flow over Head Range - 15.5

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 6.6 0.600 17.4 1.600 22.2 2.600 28.1 5.000 38.5 7.500 46.8
0.200 17.4 0.800 16.0 1.800 23.5 3.000 30.1 5.500 40.3 8.000 48.3
0.300 18.2 1.000 17.8 2.000 24.7 3.500 32.4 6.000 42.0 8.500 49.7
0.400 18.2 1.200 19.4 2.200 25.9 4.000 34.5 6.500 43.7 9.000 51.1
0.500 17.9 1.400 20.9 2.400 27.0 4.500 36.5 7.000 45.3 9.500 52.5
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for SB 230419.sws
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 16.100 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.251 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change (%) 20 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Soffits

Time Area Diagram for SB 230419.sws

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.050 4-8 0.476 8-12 0.072

Total Area Contributing (ha) = 0.599

Total Pipe Volume (m³) = 25.226

Network Design Table for SB 230419.sws
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Network Design Table for SB 230419.sws
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# - Indicates pipe length does not match coordinates
« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 38.556 0.482 80.0 0.075 4.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 37.126 0.464 80.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 77.923 0.917 85.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.003 44.874 0.309 145.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.004 45.331 0.453 100.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.000 2.693# 0.011 250.0 0.000 4.00 0.0 0.600 o 375 Pipe/Conduit
S2.001 16.251# 0.065 250.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 50.00 4.44 74.400 0.075 0.0 0.0 2.0 1.46 58.2 12.2
S1.001 50.00 4.86 73.918 0.150 0.0 0.0 4.1 1.46 58.2 24.4
S1.002 50.00 5.78 73.454 0.225 0.0 0.0 6.1 1.42 56.4 36.6
S1.003 50.00 6.47 72.535 0.300 0.0 0.0 8.1 1.08 43.1« 48.7
S1.004 50.00 7.05 72.151 0.375 0.0 0.0 10.2 1.31 52.0« 60.9

S2.000 50.00 4.04 71.300 0.000 0.0 0.0 0.0 1.14 126.1 0.0
S2.001 50.00 4.28 71.289 0.000 0.0 0.0 0.0 1.14 126.1 0.0
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Network Design Table for SB 230419.sws
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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

S3.000 23.365 0.292 80.0 0.056 4.00 0.0 0.600 o 225 Pipe/Conduit
S3.001 29.991 0.300 100.0 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.002 42.807 0.428 100.0 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.003 1.769 0.018 100.0 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.005 36.149 0.377 96.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.006 34.960 0.372 94.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.007 26.147 0.261 100.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.008 44.402 0.444 100.0 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)

S3.000 50.00 4.27 72.200 0.056 0.0 0.0 1.5 1.46 58.2 9.1
S3.001 50.00 4.65 71.908 0.112 0.0 0.0 3.0 1.31 52.0 18.2
S3.002 50.00 5.19 71.608 0.168 0.0 0.0 4.5 1.31 52.0 27.3
S3.003 50.00 5.22 71.180 0.224 0.0 0.0 6.1 1.31 52.0 36.4

S1.005 50.00 7.50 71.162 0.599 0.0 0.0 16.2 1.33 53.1« 97.3
S1.006 50.00 7.93 71.638 0.599 0.0 0.0 16.2 1.35 53.6« 97.3
S1.007 50.00 8.26 70.268 0.599 0.0 0.0 16.2 1.31 52.0« 97.3
S1.008 50.00 8.83 69.932 0.599 0.0 0.0 16.2 1.31 52.0« 97.3
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Network Design Table for SB 230419.sws

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.009 85.942 2.096 41.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.010 12.486 0.083 150.4 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)

S1.009 50.00 9.53 69.413 0.599 0.0 0.0 16.2 2.05 81.5« 97.3
S1.010 50.00 9.72 67.310 0.599 0.0 0.0 16.2 1.06 42.3« 97.3
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Manhole Schedules for SB 230419.sws

©1982-2017 XP Solutions

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SB11 79.789 5.389 Open Manhole 1200 S1.000 74.400 225

SB10 78.845 4.927 Open Manhole 1200 S1.001 73.918 225 S1.000 73.918 225

SB9 78.694 5.240 Open Manhole 1200 S1.002 73.454 225 S1.001 73.454 225

SB8 74.793 2.258 Open Manhole 1200 S1.003 72.535 225 S1.002 72.537 225 2

SB7 74.358 2.207 Open Manhole 1200 S1.004 72.151 225 S1.003 72.226 225 75

SB6-A 73.895 2.595 Open Manhole 1350 S2.000 71.300 375

SB6 73.916 2.627 Open Manhole 1350 S2.001 71.289 375 S2.000 71.289 375

SB6-4 73.610 1.410 Open Manhole 1200 S3.000 72.200 225

SB6-3 74.536 2.628 Open Manhole 1200 S3.001 71.908 225 S3.000 71.908 225

SB6-2 74.916 3.308 Open Manhole 1200 S3.002 71.608 225 S3.001 71.608 225

SB6-1 73.930 2.750 Open Manhole 1200 S3.003 71.180 225 S3.002 71.180 225

SSB6 73.916 2.754 Open Manhole 1350 S1.005 71.162 225 S1.004 71.698 225 536

S2.001 71.224 375 212

S3.003 71.162 225

SB5 74.707 3.922 Open Manhole 1200 S1.006 71.638 225 S1.005 70.785 225

SB4 74.443 4.175 Open Manhole 1200 S1.007 70.268 225 S1.006 71.266 225 998

SB3 73.480 3.548 Open Manhole 1200 S1.008 69.932 225 S1.007 70.007 225 75

SB2 71.847 2.434 Open Manhole 1200 S1.009 69.413 225 S1.008 69.488 225 75

SB1 68.530 1.220 Open Manhole 1200 S1.010 67.310 225 S1.009 67.317 225 7
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Manhole Schedules for SB 230419.sws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SB0 68.330 1.103 Open Manhole 1200 OUTFALL S1.010 67.227 225
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PIPELINE SCHEDULES for SB 230419.sws

Upstream Manhole

©1982-2017 XP Solutions

# - Indicates pipe length does not match coordinates

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 SB11 79.789 74.400 5.164 Open Manhole 1200
S1.001 o 225 SB10 78.845 73.918 4.702 Open Manhole 1200
S1.002 o 225 SB9 78.694 73.454 5.015 Open Manhole 1200
S1.003 o 225 SB8 74.793 72.535 2.033 Open Manhole 1200
S1.004 o 225 SB7 74.358 72.151 1.982 Open Manhole 1200

S2.000 o 375 SB6-A 73.895 71.300 2.220 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 38.556 80.0 SB10 78.845 73.918 4.702 Open Manhole 1200
S1.001 37.126 80.0 SB9 78.694 73.454 5.015 Open Manhole 1200
S1.002 77.923 85.0 SB8 74.793 72.537 2.031 Open Manhole 1200
S1.003 44.874 145.0 SB7 74.358 72.226 1.907 Open Manhole 1200
S1.004 45.331 100.0 SSB6 73.916 71.698 1.993 Open Manhole 1350

S2.000 2.693# 250.0 SB6 73.916 71.289 2.252 Open Manhole 1350
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PIPELINE SCHEDULES for SB 230419.sws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.001 o 375 SB6 73.916 71.289 2.252 Open Manhole 1350

S3.000 o 225 SB6-4 73.610 72.200 1.185 Open Manhole 1200
S3.001 o 225 SB6-3 74.536 71.908 2.403 Open Manhole 1200
S3.002 o 225 SB6-2 74.916 71.608 3.083 Open Manhole 1200
S3.003 o 225 SB6-1 73.930 71.180 2.525 Open Manhole 1200

S1.005 o 225 SSB6 73.916 71.162 2.529 Open Manhole 1350
S1.006 o 225 SB5 74.707 71.638 2.844 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.001 16.251# 250.0 SSB6 73.916 71.224 2.317 Open Manhole 1350

S3.000 23.365 80.0 SB6-3 74.536 71.908 2.403 Open Manhole 1200
S3.001 29.991 100.0 SB6-2 74.916 71.608 3.083 Open Manhole 1200
S3.002 42.807 100.0 SB6-1 73.930 71.180 2.525 Open Manhole 1200
S3.003 1.769 100.0 SSB6 73.916 71.162 2.529 Open Manhole 1350

S1.005 36.149 96.0 SB5 74.707 70.785 3.697 Open Manhole 1200
S1.006 34.960 94.0 SB4 74.443 71.266 2.952 Open Manhole 1200
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PIPELINE SCHEDULES for SB 230419.sws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 o 225 SB4 74.443 70.268 3.950 Open Manhole 1200
S1.008 o 225 SB3 73.480 69.932 3.323 Open Manhole 1200
S1.009 o 225 SB2 71.847 69.413 2.209 Open Manhole 1200
S1.010 o 225 SB1 68.530 67.310 0.995 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 26.147 100.0 SB3 73.480 70.007 3.248 Open Manhole 1200
S1.008 44.402 100.0 SB2 71.847 69.488 2.134 Open Manhole 1200
S1.009 85.942 41.0 SB1 68.530 67.317 0.988 Open Manhole 1200
S1.010 12.486 150.4 SB0 68.330 67.227 0.878 Open Manhole 1200

Free Flowing Outfall Details for SB 230419.sws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.010 SB0 68.330 67.227 0.000 1200 0
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Simulation Criteria for SB 230419.sws

©1982-2017 XP Solutions

Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 4320
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 24

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.100 Cv (Summer) 0.750
Return Period (years) 5 Ratio R 0.250 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 2160
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for SB 230419.sws

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 16.100 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.251 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change (%) 20 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Soffits

Time Area Diagram for SB 230419.sws

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.050 4-8 0.476 8-12 0.072

Total Area Contributing (ha) = 0.599

Total Pipe Volume (m³) = 25.226

Network Design Table for SB 230419.sws
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Network Design Table for SB 230419.sws

©1982-2017 XP Solutions

# - Indicates pipe length does not match coordinates
« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 38.556 0.482 80.0 0.075 4.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 37.126 0.464 80.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 77.923 0.917 85.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.003 44.874 0.309 145.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.004 45.331 0.453 100.0 0.075 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.000 2.693# 0.011 250.0 0.000 4.00 0.0 0.600 o 375 Pipe/Conduit
S2.001 16.251# 0.065 250.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 50.00 4.44 74.400 0.075 0.0 0.0 2.0 1.46 58.2 12.2
S1.001 50.00 4.86 73.918 0.150 0.0 0.0 4.1 1.46 58.2 24.4
S1.002 50.00 5.78 73.454 0.225 0.0 0.0 6.1 1.42 56.4 36.6
S1.003 50.00 6.47 72.535 0.300 0.0 0.0 8.1 1.08 43.1« 48.7
S1.004 50.00 7.05 72.151 0.375 0.0 0.0 10.2 1.31 52.0« 60.9

S2.000 50.00 4.04 71.300 0.000 0.0 0.0 0.0 1.14 126.1 0.0
S2.001 50.00 4.28 71.289 0.000 0.0 0.0 0.0 1.14 126.1 0.0
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Network Design Table for SB 230419.sws

©1982-2017 XP Solutions

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

S3.000 23.365 0.292 80.0 0.056 4.00 0.0 0.600 o 225 Pipe/Conduit
S3.001 29.991 0.300 100.0 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.002 42.807 0.428 100.0 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.003 1.769 0.018 100.0 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.005 36.149 0.377 96.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.006 34.960 0.372 94.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.007 26.147 0.261 100.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.008 44.402 0.444 100.0 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)

S3.000 50.00 4.27 72.200 0.056 0.0 0.0 1.5 1.46 58.2 9.1
S3.001 50.00 4.65 71.908 0.112 0.0 0.0 3.0 1.31 52.0 18.2
S3.002 50.00 5.19 71.608 0.168 0.0 0.0 4.5 1.31 52.0 27.3
S3.003 50.00 5.22 71.180 0.224 0.0 0.0 6.1 1.31 52.0 36.4

S1.005 50.00 7.50 71.162 0.599 0.0 0.0 16.2 1.33 53.1« 97.3
S1.006 50.00 7.93 71.638 0.599 0.0 0.0 16.2 1.35 53.6« 97.3
S1.007 50.00 8.26 70.268 0.599 0.0 0.0 16.2 1.31 52.0« 97.3
S1.008 50.00 8.83 69.932 0.599 0.0 0.0 16.2 1.31 52.0« 97.3
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Network Design Table for SB 230419.sws

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.009 85.942 2.096 41.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.010 12.486 0.083 150.4 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)

S1.009 50.00 9.53 69.413 0.599 0.0 0.0 16.2 2.05 81.5« 97.3
S1.010 50.00 9.72 67.310 0.599 0.0 0.0 16.2 1.06 42.3« 97.3
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Manhole Schedules for SB 230419.sws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SB11 79.789 5.389 Open Manhole 1200 S1.000 74.400 225

SB10 78.845 4.927 Open Manhole 1200 S1.001 73.918 225 S1.000 73.918 225

SB9 78.694 5.240 Open Manhole 1200 S1.002 73.454 225 S1.001 73.454 225

SB8 74.793 2.258 Open Manhole 1200 S1.003 72.535 225 S1.002 72.537 225 2

SB7 74.358 2.207 Open Manhole 1200 S1.004 72.151 225 S1.003 72.226 225 75

SB6-A 73.895 2.595 Open Manhole 1350 S2.000 71.300 375

SB6 73.916 2.627 Open Manhole 1350 S2.001 71.289 375 S2.000 71.289 375

SB6-4 73.610 1.410 Open Manhole 1200 S3.000 72.200 225

SB6-3 74.536 2.628 Open Manhole 1200 S3.001 71.908 225 S3.000 71.908 225

SB6-2 74.916 3.308 Open Manhole 1200 S3.002 71.608 225 S3.001 71.608 225

SB6-1 73.930 2.750 Open Manhole 1200 S3.003 71.180 225 S3.002 71.180 225

SSB6 73.916 2.754 Open Manhole 1350 S1.005 71.162 225 S1.004 71.698 225 536

S2.001 71.224 375 212

S3.003 71.162 225

SB5 74.707 3.922 Open Manhole 1200 S1.006 71.638 225 S1.005 70.785 225

SB4 74.443 4.175 Open Manhole 1200 S1.007 70.268 225 S1.006 71.266 225 998

SB3 73.480 3.548 Open Manhole 1200 S1.008 69.932 225 S1.007 70.007 225 75

SB2 71.847 2.434 Open Manhole 1200 S1.009 69.413 225 S1.008 69.488 225 75

SB1 68.530 1.220 Open Manhole 1200 S1.010 67.310 225 S1.009 67.317 225 7
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Manhole Schedules for SB 230419.sws

©1982-2017 XP Solutions

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SB0 68.330 1.103 Open Manhole 1200 OUTFALL S1.010 67.227 225
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PIPELINE SCHEDULES for SB 230419.sws

Upstream Manhole

©1982-2017 XP Solutions

# - Indicates pipe length does not match coordinates

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 SB11 79.789 74.400 5.164 Open Manhole 1200
S1.001 o 225 SB10 78.845 73.918 4.702 Open Manhole 1200
S1.002 o 225 SB9 78.694 73.454 5.015 Open Manhole 1200
S1.003 o 225 SB8 74.793 72.535 2.033 Open Manhole 1200
S1.004 o 225 SB7 74.358 72.151 1.982 Open Manhole 1200

S2.000 o 375 SB6-A 73.895 71.300 2.220 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 38.556 80.0 SB10 78.845 73.918 4.702 Open Manhole 1200
S1.001 37.126 80.0 SB9 78.694 73.454 5.015 Open Manhole 1200
S1.002 77.923 85.0 SB8 74.793 72.537 2.031 Open Manhole 1200
S1.003 44.874 145.0 SB7 74.358 72.226 1.907 Open Manhole 1200
S1.004 45.331 100.0 SSB6 73.916 71.698 1.993 Open Manhole 1350

S2.000 2.693# 250.0 SB6 73.916 71.289 2.252 Open Manhole 1350
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PIPELINE SCHEDULES for SB 230419.sws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.001 o 375 SB6 73.916 71.289 2.252 Open Manhole 1350

S3.000 o 225 SB6-4 73.610 72.200 1.185 Open Manhole 1200
S3.001 o 225 SB6-3 74.536 71.908 2.403 Open Manhole 1200
S3.002 o 225 SB6-2 74.916 71.608 3.083 Open Manhole 1200
S3.003 o 225 SB6-1 73.930 71.180 2.525 Open Manhole 1200

S1.005 o 225 SSB6 73.916 71.162 2.529 Open Manhole 1350
S1.006 o 225 SB5 74.707 71.638 2.844 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S2.001 16.251# 250.0 SSB6 73.916 71.224 2.317 Open Manhole 1350

S3.000 23.365 80.0 SB6-3 74.536 71.908 2.403 Open Manhole 1200
S3.001 29.991 100.0 SB6-2 74.916 71.608 3.083 Open Manhole 1200
S3.002 42.807 100.0 SB6-1 73.930 71.180 2.525 Open Manhole 1200
S3.003 1.769 100.0 SSB6 73.916 71.162 2.529 Open Manhole 1350

S1.005 36.149 96.0 SB5 74.707 70.785 3.697 Open Manhole 1200
S1.006 34.960 94.0 SB4 74.443 71.266 2.952 Open Manhole 1200
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PIPELINE SCHEDULES for SB 230419.sws

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 o 225 SB4 74.443 70.268 3.950 Open Manhole 1200
S1.008 o 225 SB3 73.480 69.932 3.323 Open Manhole 1200
S1.009 o 225 SB2 71.847 69.413 2.209 Open Manhole 1200
S1.010 o 225 SB1 68.530 67.310 0.995 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 26.147 100.0 SB3 73.480 70.007 3.248 Open Manhole 1200
S1.008 44.402 100.0 SB2 71.847 69.488 2.134 Open Manhole 1200
S1.009 85.942 41.0 SB1 68.530 67.317 0.988 Open Manhole 1200
S1.010 12.486 150.4 SB0 68.330 67.227 0.878 Open Manhole 1200

Free Flowing Outfall Details for SB 230419.sws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.010 SB0 68.330 67.227 0.000 1200 0
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Simulation Criteria for SB 230419.sws
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 4320
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 24

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.100 Cv (Summer) 0.750
Return Period (years) 100 Ratio R 0.250 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 2160
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for SC.sws

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 16.100 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.251 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change (%) 20 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Soffits

Time Area Diagram for SC.sws

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.490 4-8 0.308

Total Area Contributing (ha) = 0.798

Total Pipe Volume (m³) = 23.042

Network Design Table for SC.sws
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Network Design Table for SC.sws
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# - Indicates pipe length does not match coordinates
« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 25.356 0.471 53.8 0.150 4.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 29.542 0.492 60.0 0.150 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 17.064 0.280 61.0 0.150 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.000 37.263 1.096 34.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 50.050 0.501 100.0 0.020 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.003 8.546 0.372 23.0 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)

S1.000 50.00 4.24 73.500 0.150 0.0 0.0 4.1 1.79 71.0 24.4
S1.001 50.00 4.53 73.029 0.300 0.0 0.0 8.1 1.69 67.2 48.7
S1.002 50.00 4.70 72.537 0.450 0.0 0.0 12.2 1.68 66.7« 73.1

S2.000 50.00 4.28 73.375 0.020 0.0 0.0 0.5 2.25 89.5 3.2
S2.001 50.00 4.91 72.275 0.040 0.0 0.0 1.1 1.31 52.0 6.5

S1.003 50.00 4.97 71.739 0.490 0.0 0.0 13.3 2.74 109.0 79.6
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Network Design Table for SC.sws

©1982-2017 XP Solutions

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

S3.000 2.811 0.005 562.2 0.000 4.00 0.0 0.600 o 375 Pipe/Conduit
S3.001 35.854# 0.065 550.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S3.002 8.577 0.034 250.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S1.004 7.700 0.060 128.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.005 19.195 0.087 220.0 0.018 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.006 10.468 0.048 220.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.007 23.437 0.107 220.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.008 11.826 0.054 220.0 0.000 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)

S3.000 50.00 4.06 71.435 0.000 0.0 0.0 0.0 0.76 83.6 0.0
S3.001 50.00 4.84 71.430 0.000 0.0 0.0 0.0 0.77 84.6 0.0
S3.002 50.00 4.97 71.365 0.000 0.0 0.0 0.0 1.14 126.1 0.0

S1.004 50.00 5.06 71.360 0.490 0.0 0.0 13.3 1.39 98.1 79.6
S1.005 50.00 5.36 71.300 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
S1.006 50.00 5.53 71.213 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
S1.007 50.00 5.90 71.007 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
S1.008 50.00 6.08 70.900 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
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Network Design Table for SC.sws

©1982-2017 XP Solutions

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

S4.000 40.001 1.212 33.0 0.238 4.00 0.0 0.600 o 225 Pipe/Conduit
S4.001 48.769 0.975 50.0 0.052 0.00 0.0 0.600 o 225 Pipe/Conduit
S4.002 3.094 0.012 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S4.003 17.900 0.072 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S4.004 2.679 0.011 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.009 11.525 0.115 100.0 0.000 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)

S4.000 50.00 4.29 73.940 0.238 0.0 0.0 6.4 2.29 90.9 38.7
S4.001 50.00 4.73 72.724 0.290 0.0 0.0 7.9 1.85 73.7 47.1
S4.002 50.00 4.78 71.674 0.290 0.0 0.0 7.9 0.99 70.0 47.1
S4.003 50.00 5.08 71.661 0.290 0.0 0.0 7.9 0.99 70.0 47.1
S4.004 50.00 5.13 71.590 0.290 0.0 0.0 7.9 0.99 70.0 47.1

S1.009 50.00 6.21 70.846 0.798 0.0 0.0 21.6 1.57 111.1« 129.7
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Manhole Schedules for SC.sws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SC10 74.900 1.400 Open Manhole 1200 S1.000 73.500 225

SC9 74.700 1.671 Open Manhole 1200 S1.001 73.029 225 S1.000 73.029 225

SC8 74.000 1.463 Open Manhole 1200 S1.002 72.537 225 S1.001 72.537 225

SC7-2 74.910 1.535 Open Manhole 1200 S2.000 73.375 225

SC7-1 73.700 1.425 Open Manhole 1200 S2.001 72.275 225 S2.000 72.279 225 4

SC7 72.920 1.181 Open Manhole 1200 S1.003 71.739 225 S1.002 72.257 225 518

S2.001 71.775 225 35

SC6-3 72.880 1.445 Open Manhole 1350 S3.000 71.435 375

SC6-2 72.800 1.370 Open Manhole 1350 S3.001 71.430 375 S3.000 71.430 375

SC6-1 72.660 1.295 Open Manhole 1350 S3.002 71.365 375 S3.001 71.365 375

SC6 72.630 1.299 Open Manhole 1350 S1.004 71.360 300 S1.003 71.367 225

S3.002 71.331 375

SC5 72.500 1.200 Open Manhole 1200 S1.005 71.300 300 S1.004 71.300 300

SC4 72.400 1.187 Open Manhole 1200 S1.006 71.213 300 S1.005 71.213 300

SC3 72.800 1.793 Open Manhole 1200 S1.007 71.007 300 S1.006 71.165 300 158

SC2 72.700 1.800 Open Manhole 1200 S1.008 70.900 300 S1.007 70.900 300

SC1-5 75.420 1.480 Open Manhole 1200 S4.000 73.940 225

SC1-4 74.149 1.425 Open Manhole 1200 S4.001 72.724 225 S4.000 72.728 225 4

SC1-3 73.500 1.826 Open Manhole 1200 S4.002 71.674 300 S4.001 71.749 225



DBFL Consulting Engineers Page 6
Ormond House
Upper Ormond Quay
Dublin 7
Date 05/06/2019 09:27 Designed by DalyE
File 162074 SW DRAINAGE NETWORK 04.06.2019.MDX Checked by
Innovyze Network 2017.1.2

Manhole Schedules for SC.sws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SC1-2 72.400 0.739 Open Manhole 1200 S4.003 71.661 300 S4.002 71.661 300

SC1-1 72.300 0.710 Open Manhole 1200 S4.004 71.590 300 S4.003 71.590 300

SC1 72.200 1.354 Open Manhole 1200 S1.009 70.846 300 S1.008 70.846 300

S4.004 71.579 300 733

SC0 72.320 1.589 Open Manhole 1200 OUTFALL S1.009 70.731 300
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole

©1982-2017 XP Solutions

# - Indicates pipe length does not match coordinates

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 SC10 74.900 73.500 1.175 Open Manhole 1200
S1.001 o 225 SC9 74.700 73.029 1.446 Open Manhole 1200
S1.002 o 225 SC8 74.000 72.537 1.238 Open Manhole 1200

S2.000 o 225 SC7-2 74.910 73.375 1.310 Open Manhole 1200
S2.001 o 225 SC7-1 73.700 72.275 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 25.356 53.8 SC9 74.700 73.029 1.446 Open Manhole 1200
S1.001 29.542 60.0 SC8 74.000 72.537 1.238 Open Manhole 1200
S1.002 17.064 61.0 SC7 72.920 72.257 0.438 Open Manhole 1200

S2.000 37.263 34.0 SC7-1 73.700 72.279 1.196 Open Manhole 1200
S2.001 50.050 100.0 SC7 72.920 71.775 0.920 Open Manhole 1200
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.003 o 225 SC7 72.920 71.739 0.956 Open Manhole 1200

S3.000 o 375 SC6-3 72.880 71.435 1.070 Open Manhole 1350
S3.001 o 375 SC6-2 72.800 71.430 0.995 Open Manhole 1350
S3.002 o 375 SC6-1 72.660 71.365 0.920 Open Manhole 1350

S1.004 o 300 SC6 72.630 71.360 0.970 Open Manhole 1350
S1.005 o 300 SC5 72.500 71.300 0.900 Open Manhole 1200
S1.006 o 300 SC4 72.400 71.213 0.887 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.003 8.546 23.0 SC6 72.630 71.367 1.038 Open Manhole 1350

S3.000 2.811 562.2 SC6-2 72.800 71.430 0.995 Open Manhole 1350
S3.001 35.854# 550.0 SC6-1 72.660 71.365 0.920 Open Manhole 1350
S3.002 8.577 250.0 SC6 72.630 71.331 0.924 Open Manhole 1350

S1.004 7.700 128.0 SC5 72.500 71.300 0.900 Open Manhole 1200
S1.005 19.195 220.0 SC4 72.400 71.213 0.887 Open Manhole 1200
S1.006 10.468 220.0 SC3 72.800 71.165 1.335 Open Manhole 1200
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 o 300 SC3 72.800 71.007 1.493 Open Manhole 1200
S1.008 o 300 SC2 72.700 70.900 1.500 Open Manhole 1200

S4.000 o 225 SC1-5 75.420 73.940 1.255 Open Manhole 1200
S4.001 o 225 SC1-4 74.149 72.724 1.200 Open Manhole 1200
S4.002 o 300 SC1-3 73.500 71.674 1.526 Open Manhole 1200
S4.003 o 300 SC1-2 72.400 71.661 0.439 Open Manhole 1200
S4.004 o 300 SC1-1 72.300 71.590 0.410 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 23.437 220.0 SC2 72.700 70.900 1.500 Open Manhole 1200
S1.008 11.826 220.0 SC1 72.200 70.846 1.054 Open Manhole 1200

S4.000 40.001 33.0 SC1-4 74.149 72.728 1.196 Open Manhole 1200
S4.001 48.769 50.0 SC1-3 73.500 71.749 1.526 Open Manhole 1200
S4.002 3.094 250.0 SC1-2 72.400 71.661 0.439 Open Manhole 1200
S4.003 17.900 250.0 SC1-1 72.300 71.590 0.410 Open Manhole 1200
S4.004 2.679 250.0 SC1 72.200 71.579 0.321 Open Manhole 1200
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.009 o 300 SC1 72.200 70.846 1.054 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.009 11.525 100.0 SC0 72.320 70.731 1.289 Open Manhole 1200

Free Flowing Outfall Details for SC.sws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.009 SC0 72.320 70.731 70.740 1200 0
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Simulation Criteria for SC.sws
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.100 Cv (Summer) 0.750
Return Period (years) 5 Ratio R 0.250 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 30
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Online Controls for SC.sws
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Hydro-Brake® Optimum Manhole: SC6, DS/PN: S1.004, Volume (m³): 2.9

Unit Reference MD-SHE-0066-2000-1060-2000 Sump Available Yes
Design Head (m) 1.060 Diameter (mm) 66

Design Flow (l/s) 2.0 Invert Level (m) 71.360
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 100
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.060 2.0 Kick-Flo® 0.589 1.5
Flush-Flo™ 0.291 1.9 Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 1.6 0.600 1.5 1.600 2.4 2.600 3.0 5.000 4.1 7.500 4.9
0.200 1.8 0.800 1.8 1.800 2.5 3.000 3.2 5.500 4.3 8.000 5.1
0.300 1.9 1.000 1.9 2.000 2.7 3.500 3.5 6.000 4.4 8.500 5.2
0.400 1.9 1.200 2.1 2.200 2.8 4.000 3.7 6.500 4.6 9.000 5.4
0.500 1.8 1.400 2.3 2.400 2.9 4.500 3.9 7.000 4.8 9.500 5.5
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Hydro-Brake® Optimum Manhole: SC1-1, DS/PN: S4.004, Volume (m³): 2.0

©1982-2017 XP Solutions

Unit Reference MD-SHE-0066-2000-1060-2000 Sump Available Yes
Design Head (m) 1.060 Diameter (mm) 66

Design Flow (l/s) 2.0 Invert Level (m) 71.590
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 100
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.060 2.0 Kick-Flo® 0.589 1.5
Flush-Flo™ 0.291 1.9 Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 1.6 0.600 1.5 1.600 2.4 2.600 3.0 5.000 4.1 7.500 4.9
0.200 1.8 0.800 1.8 1.800 2.5 3.000 3.2 5.500 4.3 8.000 5.1
0.300 1.9 1.000 1.9 2.000 2.7 3.500 3.5 6.000 4.4 8.500 5.2
0.400 1.9 1.200 2.1 2.200 2.8 4.000 3.7 6.500 4.6 9.000 5.4
0.500 1.8 1.400 2.3 2.400 2.9 4.500 3.9 7.000 4.8 9.500 5.5
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for SC.sws

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 16.100 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.251 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change (%) 20 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Soffits

Time Area Diagram for SC.sws

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.490 4-8 0.308

Total Area Contributing (ha) = 0.798

Total Pipe Volume (m³) = 23.042

Network Design Table for SC.sws
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Network Design Table for SC.sws

©1982-2017 XP Solutions

# - Indicates pipe length does not match coordinates
« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 25.356 0.471 53.8 0.150 4.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 29.542 0.492 60.0 0.150 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 17.064 0.280 61.0 0.150 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.000 37.263 1.096 34.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 50.050 0.501 100.0 0.020 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.003 8.546 0.372 23.0 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)

S1.000 50.00 4.24 73.500 0.150 0.0 0.0 4.1 1.79 71.0 24.4
S1.001 50.00 4.53 73.029 0.300 0.0 0.0 8.1 1.69 67.2 48.7
S1.002 50.00 4.70 72.537 0.450 0.0 0.0 12.2 1.68 66.7« 73.1

S2.000 50.00 4.28 73.375 0.020 0.0 0.0 0.5 2.25 89.5 3.2
S2.001 50.00 4.91 72.275 0.040 0.0 0.0 1.1 1.31 52.0 6.5

S1.003 50.00 4.97 71.739 0.490 0.0 0.0 13.3 2.74 109.0 79.6
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Network Design Table for SC.sws

©1982-2017 XP Solutions

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

S3.000 2.811 0.005 562.2 0.000 4.00 0.0 0.600 o 375 Pipe/Conduit
S3.001 35.854# 0.065 550.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S3.002 8.577 0.034 250.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

S1.004 7.700 0.060 128.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.005 19.195 0.087 220.0 0.018 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.006 10.468 0.048 220.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.007 23.437 0.107 220.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S1.008 11.826 0.054 220.0 0.000 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)

S3.000 50.00 4.06 71.435 0.000 0.0 0.0 0.0 0.76 83.6 0.0
S3.001 50.00 4.84 71.430 0.000 0.0 0.0 0.0 0.77 84.6 0.0
S3.002 50.00 4.97 71.365 0.000 0.0 0.0 0.0 1.14 126.1 0.0

S1.004 50.00 5.06 71.360 0.490 0.0 0.0 13.3 1.39 98.1 79.6
S1.005 50.00 5.36 71.300 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
S1.006 50.00 5.53 71.213 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
S1.007 50.00 5.90 71.007 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
S1.008 50.00 6.08 70.900 0.508 0.0 0.0 13.8 1.06 74.6« 82.5
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Network Design Table for SC.sws

©1982-2017 XP Solutions

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

S4.000 40.001 1.212 33.0 0.238 4.00 0.0 0.600 o 225 Pipe/Conduit
S4.001 48.769 0.975 50.0 0.052 0.00 0.0 0.600 o 225 Pipe/Conduit
S4.002 3.094 0.012 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S4.003 17.900 0.072 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S4.004 2.679 0.011 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.009 11.525 0.115 100.0 0.000 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)

S4.000 50.00 4.29 73.940 0.238 0.0 0.0 6.4 2.29 90.9 38.7
S4.001 50.00 4.73 72.724 0.290 0.0 0.0 7.9 1.85 73.7 47.1
S4.002 50.00 4.78 71.674 0.290 0.0 0.0 7.9 0.99 70.0 47.1
S4.003 50.00 5.08 71.661 0.290 0.0 0.0 7.9 0.99 70.0 47.1
S4.004 50.00 5.13 71.590 0.290 0.0 0.0 7.9 0.99 70.0 47.1

S1.009 50.00 6.21 70.846 0.798 0.0 0.0 21.6 1.57 111.1« 129.7
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Manhole Schedules for SC.sws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SC10 74.900 1.400 Open Manhole 1200 S1.000 73.500 225

SC9 74.700 1.671 Open Manhole 1200 S1.001 73.029 225 S1.000 73.029 225

SC8 74.000 1.463 Open Manhole 1200 S1.002 72.537 225 S1.001 72.537 225

SC7-2 74.910 1.535 Open Manhole 1200 S2.000 73.375 225

SC7-1 73.700 1.425 Open Manhole 1200 S2.001 72.275 225 S2.000 72.279 225 4

SC7 72.920 1.181 Open Manhole 1200 S1.003 71.739 225 S1.002 72.257 225 518

S2.001 71.775 225 35

SC6-3 72.880 1.445 Open Manhole 1350 S3.000 71.435 375

SC6-2 72.800 1.370 Open Manhole 1350 S3.001 71.430 375 S3.000 71.430 375

SC6-1 72.660 1.295 Open Manhole 1350 S3.002 71.365 375 S3.001 71.365 375

SC6 72.630 1.299 Open Manhole 1350 S1.004 71.360 300 S1.003 71.367 225

S3.002 71.331 375

SC5 72.500 1.200 Open Manhole 1200 S1.005 71.300 300 S1.004 71.300 300

SC4 72.400 1.187 Open Manhole 1200 S1.006 71.213 300 S1.005 71.213 300

SC3 72.800 1.793 Open Manhole 1200 S1.007 71.007 300 S1.006 71.165 300 158

SC2 72.700 1.800 Open Manhole 1200 S1.008 70.900 300 S1.007 70.900 300

SC1-5 75.420 1.480 Open Manhole 1200 S4.000 73.940 225

SC1-4 74.149 1.425 Open Manhole 1200 S4.001 72.724 225 S4.000 72.728 225 4

SC1-3 73.500 1.826 Open Manhole 1200 S4.002 71.674 300 S4.001 71.749 225
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Manhole Schedules for SC.sws

©1982-2017 XP Solutions

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SC1-2 72.400 0.739 Open Manhole 1200 S4.003 71.661 300 S4.002 71.661 300

SC1-1 72.300 0.710 Open Manhole 1200 S4.004 71.590 300 S4.003 71.590 300

SC1 72.200 1.354 Open Manhole 1200 S1.009 70.846 300 S1.008 70.846 300

S4.004 71.579 300 733

SC0 72.320 1.589 Open Manhole 1200 OUTFALL S1.009 70.731 300
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole

©1982-2017 XP Solutions

# - Indicates pipe length does not match coordinates

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 SC10 74.900 73.500 1.175 Open Manhole 1200
S1.001 o 225 SC9 74.700 73.029 1.446 Open Manhole 1200
S1.002 o 225 SC8 74.000 72.537 1.238 Open Manhole 1200

S2.000 o 225 SC7-2 74.910 73.375 1.310 Open Manhole 1200
S2.001 o 225 SC7-1 73.700 72.275 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 25.356 53.8 SC9 74.700 73.029 1.446 Open Manhole 1200
S1.001 29.542 60.0 SC8 74.000 72.537 1.238 Open Manhole 1200
S1.002 17.064 61.0 SC7 72.920 72.257 0.438 Open Manhole 1200

S2.000 37.263 34.0 SC7-1 73.700 72.279 1.196 Open Manhole 1200
S2.001 50.050 100.0 SC7 72.920 71.775 0.920 Open Manhole 1200
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.003 o 225 SC7 72.920 71.739 0.956 Open Manhole 1200

S3.000 o 375 SC6-3 72.880 71.435 1.070 Open Manhole 1350
S3.001 o 375 SC6-2 72.800 71.430 0.995 Open Manhole 1350
S3.002 o 375 SC6-1 72.660 71.365 0.920 Open Manhole 1350

S1.004 o 300 SC6 72.630 71.360 0.970 Open Manhole 1350
S1.005 o 300 SC5 72.500 71.300 0.900 Open Manhole 1200
S1.006 o 300 SC4 72.400 71.213 0.887 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.003 8.546 23.0 SC6 72.630 71.367 1.038 Open Manhole 1350

S3.000 2.811 562.2 SC6-2 72.800 71.430 0.995 Open Manhole 1350
S3.001 35.854# 550.0 SC6-1 72.660 71.365 0.920 Open Manhole 1350
S3.002 8.577 250.0 SC6 72.630 71.331 0.924 Open Manhole 1350

S1.004 7.700 128.0 SC5 72.500 71.300 0.900 Open Manhole 1200
S1.005 19.195 220.0 SC4 72.400 71.213 0.887 Open Manhole 1200
S1.006 10.468 220.0 SC3 72.800 71.165 1.335 Open Manhole 1200
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 o 300 SC3 72.800 71.007 1.493 Open Manhole 1200
S1.008 o 300 SC2 72.700 70.900 1.500 Open Manhole 1200

S4.000 o 225 SC1-5 75.420 73.940 1.255 Open Manhole 1200
S4.001 o 225 SC1-4 74.149 72.724 1.200 Open Manhole 1200
S4.002 o 300 SC1-3 73.500 71.674 1.526 Open Manhole 1200
S4.003 o 300 SC1-2 72.400 71.661 0.439 Open Manhole 1200
S4.004 o 300 SC1-1 72.300 71.590 0.410 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.007 23.437 220.0 SC2 72.700 70.900 1.500 Open Manhole 1200
S1.008 11.826 220.0 SC1 72.200 70.846 1.054 Open Manhole 1200

S4.000 40.001 33.0 SC1-4 74.149 72.728 1.196 Open Manhole 1200
S4.001 48.769 50.0 SC1-3 73.500 71.749 1.526 Open Manhole 1200
S4.002 3.094 250.0 SC1-2 72.400 71.661 0.439 Open Manhole 1200
S4.003 17.900 250.0 SC1-1 72.300 71.590 0.410 Open Manhole 1200
S4.004 2.679 250.0 SC1 72.200 71.579 0.321 Open Manhole 1200
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PIPELINE SCHEDULES for SC.sws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.009 o 300 SC1 72.200 70.846 1.054 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.009 11.525 100.0 SC0 72.320 70.731 1.289 Open Manhole 1200

Free Flowing Outfall Details for SC.sws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.009 SC0 72.320 70.731 70.740 1200 0
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Simulation Criteria for SC.sws
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 20.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 16.100 Cv (Summer) 0.750
Return Period (years) 100 Ratio R 0.250 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 30
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Online Controls for SC.sws
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Hydro-Brake® Optimum Manhole: SC6, DS/PN: S1.004, Volume (m³): 2.9

Unit Reference MD-SHE-0066-2000-1060-2000 Sump Available Yes
Design Head (m) 1.060 Diameter (mm) 66

Design Flow (l/s) 2.0 Invert Level (m) 71.360
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 100
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.060 2.0 Kick-Flo® 0.589 1.5
Flush-Flo™ 0.291 1.9 Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 1.6 0.600 1.5 1.600 2.4 2.600 3.0 5.000 4.1 7.500 4.9
0.200 1.8 0.800 1.8 1.800 2.5 3.000 3.2 5.500 4.3 8.000 5.1
0.300 1.9 1.000 1.9 2.000 2.7 3.500 3.5 6.000 4.4 8.500 5.2
0.400 1.9 1.200 2.1 2.200 2.8 4.000 3.7 6.500 4.6 9.000 5.4
0.500 1.8 1.400 2.3 2.400 2.9 4.500 3.9 7.000 4.8 9.500 5.5
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Hydro-Brake® Optimum Manhole: SC1-1, DS/PN: S4.004, Volume (m³): 2.0
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Unit Reference MD-SHE-0066-2000-1060-2000 Sump Available Yes
Design Head (m) 1.060 Diameter (mm) 66

Design Flow (l/s) 2.0 Invert Level (m) 71.590
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 100
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.060 2.0 Kick-Flo® 0.589 1.5
Flush-Flo™ 0.291 1.9 Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum as specified.  Should
another type of control device other than a Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 1.6 0.600 1.5 1.600 2.4 2.600 3.0 5.000 4.1 7.500 4.9
0.200 1.8 0.800 1.8 1.800 2.5 3.000 3.2 5.500 4.3 8.000 5.1
0.300 1.9 1.000 1.9 2.000 2.7 3.500 3.5 6.000 4.4 8.500 5.2
0.400 1.9 1.200 2.1 2.200 2.8 4.000 3.7 6.500 4.6 9.000 5.4
0.500 1.8 1.400 2.3 2.400 2.9 4.500 3.9 7.000 4.8 9.500 5.5
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FOUL SEWERAGE DESIGN

Design Criteria for FA.fws

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l/s/ha) 0.00
Industrial Peak Flow Factor 0.00

Calculation Method BS 8301
Frequency Factor 0.50
Domestic (l/s/ha) 0.00

Domestic Peak Flow Factor 6.00
Add Flow / Climate Change (%) 20
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for FA.fws

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 26.492 0.265 100.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit
1.001 26.769 0.268 100.0 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit

2.000 25.339 0.253 100.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

1.002 14.172 0.142 100.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit
1.003 42.239 0.422 100.0 0.000 140.0 0.0 0.600 o 225 Pipe/Conduit
1.004 30.159 0.251 120.0 0.000 42.0 0.0 0.600 o 225 Pipe/Conduit
1.005 30.207 0.252 120.0 0.000 84.0 0.0 0.600 o 225 Pipe/Conduit

3.000 23.109 0.462 50.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 72.100 0.000 0.0 28.0 0.6 40 0.75 1.31 52.0 3.6
1.001 71.835 0.000 0.0 42.0 0.7 42 0.77 1.31 52.0 3.9

2.000 72.500 0.000 0.0 28.0 0.6 40 0.75 1.31 52.0 3.6

1.002 71.567 0.000 0.0 98.0 0.8 45 0.82 1.31 52.0 4.7
1.003 71.425 0.000 0.0 238.0 1.0 51 0.87 1.31 52.0 5.9
1.004 71.003 0.000 0.0 280.0 1.0 54 0.83 1.19 47.4 6.1
1.005 70.752 0.000 0.0 364.0 1.1 57 0.84 1.19 47.4 6.6

3.000 74.800 0.000 0.0 28.0 0.6 34 0.97 1.85 73.7 3.6
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Network Design Table for FA.fws
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PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

3.001 21.203 0.353 60.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
3.002 58.494 0.975 60.0 0.000 126.0 0.0 0.600 o 225 Pipe/Conduit

1.006 32.391 0.270 120.0 0.000 84.0 0.0 0.600 o 225 Pipe/Conduit

4.000 29.548 0.492 60.1 0.000 70.0 0.0 0.600 o 225 Pipe/Conduit

1.007 50.432 1.009 50.0 0.000 70.0 0.0 0.600 o 225 Pipe/Conduit
1.008 38.220 1.274 30.0 0.000 84.0 0.0 0.600 o 225 Pipe/Conduit
1.009 13.152 0.598 22.0 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit

5.000 38.999 0.650 60.0 0.000 56.0 0.0 0.600 o 225 Pipe/Conduit
5.001 9.197 0.153 60.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
5.002 76.463 1.699 45.0 0.000 84.0 0.0 0.600 o 225 Pipe/Conduit
5.003 33.770 1.023 33.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit
5.004 50.518 2.526 20.0 0.000 154.0 0.0 0.600 o 225 Pipe/Conduit
5.005 51.009 0.567 90.0 0.000 168.0 0.0 0.600 o 225 Pipe/Conduit
5.006 42.639 0.426 100.1 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit
5.007 29.337 0.341 86.0 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit

1.010 14.081 0.143 98.5 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

3.001 74.340 0.000 0.0 28.0 0.6 35 0.90 1.69 67.3 3.6
3.002 73.987 0.000 0.0 154.0 0.9 42 1.01 1.69 67.3 5.2

1.006 70.500 0.000 0.0 602.0 1.3 62 0.89 1.19 47.4 7.9

4.000 70.727 0.000 0.0 70.0 0.7 39 0.96 1.69 67.2 4.4

1.007 70.230 0.000 0.0 742.0 1.4 52 1.25 1.85 73.7 8.5
1.008 69.221 0.000 0.0 826.0 1.5 46 1.52 2.40 95.3 8.9
1.009 67.947 0.000 0.0 840.0 1.5 43 1.70 2.80 111.4 9.0

5.000 74.800 0.000 0.0 56.0 0.7 38 0.95 1.69 67.3 4.2
5.001 74.075 0.000 0.0 56.0 0.7 38 0.95 1.69 67.3 4.2
5.002 73.922 0.000 0.0 140.0 0.9 39 1.11 1.96 77.7 5.1
5.003 72.223 0.000 0.0 168.0 0.9 37 1.26 2.28 90.9 5.3
5.004 71.200 0.000 0.0 322.0 1.1 36 1.59 2.94 116.9 6.4
5.005 68.674 0.000 0.0 490.0 1.2 55 0.97 1.38 54.8 7.3
5.006 68.107 0.000 0.0 518.0 1.2 57 0.93 1.31 52.0 7.5
5.007 67.681 0.000 0.0 532.0 1.3 56 0.99 1.41 56.1 7.5

1.010 67.340 0.000 0.0 1386.0 1.9 70 1.05 1.32 52.4 11.2
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PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

6.000 25.253 0.421 60.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

7.000 27.158 0.339 80.1 0.000 28.0 0.0 0.600 o 150 Pipe/Conduit

6.001 49.828 0.415 120.1 0.000 98.0 0.0 0.600 o 225 Pipe/Conduit
6.002 50.397 0.420 120.0 0.000 42.0 0.0 0.600 o 225 Pipe/Conduit

8.000 55.984 1.866 30.0 0.000 98.0 0.0 0.600 o 225 Pipe/Conduit
8.001 44.741 1.492 30.0 0.000 70.0 0.0 0.600 o 225 Pipe/Conduit

6.003 49.133 0.617 79.7 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

1.011 50.036 0.365 137.1 0.000 70.0 0.0 0.600 o 225 Pipe/Conduit
1.012 10.465 0.104 100.6 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit
1.013 12.130 0.152 79.8 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

9.000 37.496 0.469 79.9 0.000 70.0 0.0 0.600 o 225 Pipe/Conduit

10.000 56.833 0.948 60.0 0.000 224.0 0.0 0.600 o 225 Pipe/Conduit

9.001 40.388 0.449 90.0 0.000 42.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

6.000 68.100 0.000 0.0 28.0 0.6 35 0.90 1.69 67.3 3.6

7.000 68.100 0.000 0.0 28.0 0.6 43 0.85 1.12 19.9 3.6

6.001 67.647 0.000 0.0 154.0 0.9 50 0.79 1.19 47.4 5.2
6.002 67.232 0.000 0.0 196.0 0.9 52 0.80 1.19 47.4 5.6

8.000 71.579 0.000 0.0 98.0 0.8 34 1.25 2.40 95.3 4.7
8.001 69.713 0.000 0.0 168.0 0.9 36 1.30 2.40 95.3 5.3

6.003 66.812 0.000 0.0 364.0 1.1 51 0.98 1.47 58.3 6.6

1.011 66.195 0.000 0.0 1820.0 2.2 83 0.97 1.11 44.3 12.9
1.012 65.830 0.000 0.0 1834.0 2.2 76 1.09 1.30 51.8 13.0
1.013 65.726 0.000 0.0 1862.0 2.2 72 1.19 1.47 58.3 13.1

9.000 66.650 0.000 0.0 70.0 0.7 41 0.87 1.46 58.2 4.4

10.000 67.760 0.000 0.0 224.0 1.0 44 1.04 1.69 67.3 5.8

9.001 66.181 0.000 0.0 336.0 1.1 52 0.93 1.38 54.8 6.5
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PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

11.000 27.255 0.454 60.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

9.002 15.413 0.159 96.9 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

1.014 41.793 0.418 100.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

12.000 28.106 0.468 60.1 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

1.015 10.893 0.134 81.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

11.000 66.800 0.000 0.0 28.0 0.6 35 0.90 1.69 67.2 3.6

9.002 65.732 0.000 0.0 364.0 1.1 54 0.91 1.33 52.8 6.6

1.014 65.573 0.000 0.0 2254.0 2.4 81 1.12 1.31 52.0 14.5

12.000 66.800 0.000 0.0 28.0 0.6 35 0.90 1.69 67.2 3.6

1.015 65.155 0.000 0.0 2282.0 2.4 77 1.22 1.45 57.8 14.6
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Manhole Schedules for FA.fws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

FA16 72.950 0.850 Open Manhole 1200 1.000 72.100 225

FA15 72.960 1.125 Open Manhole 1200 1.001 71.835 225 1.000 71.835 225

FA14-1 74.145 1.645 Open Manhole 1200 2.000 72.500 225

FA14 73.500 1.933 Open Manhole 1200 1.002 71.567 225 1.001 71.567 225

2.000 72.247 225 680

FA13 74.083 2.658 Open Manhole 1200 1.003 71.425 225 1.002 71.425 225

FA12 75.027 4.024 Open Manhole 1200 1.004 71.003 225 1.003 71.003 225

FA11 75.547 4.796 Open Manhole 1200 1.005 70.752 225 1.004 70.751 225

FA10-3 76.953 2.153 Open Manhole 1200 3.000 74.800 225

FA10-2 75.844 1.506 Open Manhole 1200 3.001 74.340 225 3.000 74.338 225

FA10-1 75.776 1.789 Open Manhole 1200 3.002 73.987 225 3.001 73.987 225

FA10 75.260 4.760 Open Manhole 1200 1.006 70.500 225 1.005 70.500 225

3.002 73.012 225 2512

FA9-1 73.737 3.010 Open Manhole 1200 4.000 70.727 225

FA9 74.165 3.935 Open Manhole 1200 1.007 70.230 225 1.006 70.230 225

4.000 70.235 225 5

FA8 71.319 2.098 Open Manhole 1200 1.008 69.221 225 1.007 69.221 225

FA7 69.260 1.313 Open Manhole 1200 1.009 67.947 225 1.008 67.947 225

FA6-8 75.807 1.007 Open Manhole 1200 5.000 74.800 225

FA6-7 76.250 2.175 Open Manhole 1200 5.001 74.075 225 5.000 74.150 225 75

FA6-6 76.209 2.287 Open Manhole 1200 5.002 73.922 225 5.001 73.922 225

FA6-5 73.680 1.457 Open Manhole 1200 5.003 72.223 225 5.002 72.223 225

FA6-4 72.769 1.569 Open Manhole 1200 5.004 71.200 225 5.003 71.200 225

FA6-3 70.850 2.176 Open Manhole 1200 5.005 68.674 225 5.004 68.674 225

FA6-2 69.679 1.572 Open Manhole 1200 5.006 68.107 225 5.005 68.107 225

FA6-1 69.371 1.690 Open Manhole 1200 5.007 67.681 225 5.006 67.681 225

FA6 69.128 1.788 Open Manhole 1200 1.010 67.340 225 1.009 67.349 225 9

5.007 67.340 225

FA5-1-3 69.143 1.043 Open Manhole 1200 6.000 68.100 225

FA5-1-2- 69.143 1.043 Open Manhole 1200 7.000 68.100 150

FA5-1-2 69.081 1.434 Open Manhole 1200 6.001 67.647 225 6.000 67.679 225 32

7.000 67.761 150 39

FA5-1-1 69.430 2.198 Open Manhole 1200 6.002 67.232 225 6.001 67.232 225

FA5-3 75.252 3.673 Open Manhole 1200 8.000 71.579 225

FA5-2 71.912 2.199 Open Manhole 1200 8.001 69.713 225 8.000 69.713 225

FA5-1 69.487 2.675 Open Manhole 1200 6.003 66.812 225 6.002 66.812 225

8.001 68.221 225 1409

FA5 68.952 2.757 Open Manhole 1200 1.011 66.195 225 1.010 67.197 225 1002
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Manhole Schedules for FA.fws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

6.003 66.195 225

FA4 68.788 2.958 Open Manhole 1200 1.012 65.830 225 1.011 65.830 225

FA3 68.895 3.169 Open Manhole 1200 1.013 65.726 225 1.012 65.726 225

FA2-2-1 67.739 1.089 Open Manhole 1200 9.000 66.650 225

FA2-3 69.186 1.426 Open Manhole 1200 10.000 67.760 225

FA2-2 67.937 1.756 Open Manhole 1200 9.001 66.181 225 9.000 66.181 225

10.000 66.812 225 631

FA2-1-1 68.550 1.750 Open Manhole 1200 11.000 66.800 225

FA2-1 68.749 3.017 Open Manhole 1200 9.002 65.732 225 9.001 65.732 225

11.000 66.346 225 614

FA2 68.873 3.300 Open Manhole 1200 1.014 65.573 225 1.013 65.574 225 1

9.002 65.573 225

FA1-1 68.252 1.452 Open Manhole 1200 12.000 66.800 225

FA1 68.740 3.585 Open Manhole 1200 1.015 65.155 225 1.014 65.155 225

12.000 66.332 225 1177

FA0 0.000 Open Manhole 1200 OUTFALL 1.015 65.021 225
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PIPELINE SCHEDULES for FA.fws

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 225 FA16 72.950 72.100 0.625 Open Manhole 1200
1.001 o 225 FA15 72.960 71.835 0.900 Open Manhole 1200

2.000 o 225 FA14-1 74.145 72.500 1.420 Open Manhole 1200

1.002 o 225 FA14 73.500 71.567 1.708 Open Manhole 1200
1.003 o 225 FA13 74.083 71.425 2.433 Open Manhole 1200
1.004 o 225 FA12 75.027 71.003 3.799 Open Manhole 1200
1.005 o 225 FA11 75.547 70.752 4.570 Open Manhole 1200

3.000 o 225 FA10-3 76.953 74.800 1.928 Open Manhole 1200
3.001 o 225 FA10-2 75.844 74.340 1.279 Open Manhole 1200
3.002 o 225 FA10-1 75.776 73.987 1.564 Open Manhole 1200

1.006 o 225 FA10 75.260 70.500 4.535 Open Manhole 1200

4.000 o 225 FA9-1 73.737 70.727 2.785 Open Manhole 1200

1.007 o 225 FA9 74.165 70.230 3.710 Open Manhole 1200
1.008 o 225 FA8 71.319 69.221 1.873 Open Manhole 1200
1.009 o 225 FA7 69.260 67.947 1.088 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 26.492 100.0 FA15 72.960 71.835 0.900 Open Manhole 1200
1.001 26.769 100.0 FA14 73.500 71.567 1.708 Open Manhole 1200

2.000 25.339 100.0 FA14 73.500 72.247 1.028 Open Manhole 1200

1.002 14.172 100.0 FA13 74.083 71.425 2.433 Open Manhole 1200
1.003 42.239 100.0 FA12 75.027 71.003 3.799 Open Manhole 1200
1.004 30.159 120.0 FA11 75.547 70.751 4.571 Open Manhole 1200
1.005 30.207 120.0 FA10 75.260 70.500 4.535 Open Manhole 1200

3.000 23.109 50.0 FA10-2 75.844 74.338 1.281 Open Manhole 1200
3.001 21.203 60.0 FA10-1 75.776 73.987 1.564 Open Manhole 1200
3.002 58.494 60.0 FA10 75.260 73.012 2.023 Open Manhole 1200

1.006 32.391 120.0 FA9 74.165 70.230 3.710 Open Manhole 1200

4.000 29.548 60.1 FA9 74.165 70.235 3.705 Open Manhole 1200

1.007 50.432 50.0 FA8 71.319 69.221 1.873 Open Manhole 1200
1.008 38.220 30.0 FA7 69.260 67.947 1.088 Open Manhole 1200
1.009 13.152 22.0 FA6 69.128 67.349 1.554 Open Manhole 1200
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

5.000 o 225 FA6-8 75.807 74.800 0.782 Open Manhole 1200
5.001 o 225 FA6-7 76.250 74.075 1.950 Open Manhole 1200
5.002 o 225 FA6-6 76.209 73.922 2.062 Open Manhole 1200
5.003 o 225 FA6-5 73.680 72.223 1.232 Open Manhole 1200
5.004 o 225 FA6-4 72.769 71.200 1.344 Open Manhole 1200
5.005 o 225 FA6-3 70.850 68.674 1.951 Open Manhole 1200
5.006 o 225 FA6-2 69.679 68.107 1.347 Open Manhole 1200
5.007 o 225 FA6-1 69.371 67.681 1.465 Open Manhole 1200

1.010 o 225 FA6 69.128 67.340 1.563 Open Manhole 1200

6.000 o 225 FA5-1-3 69.143 68.100 0.818 Open Manhole 1200

7.000 o 150 FA5-1-2- 69.143 68.100 0.893 Open Manhole 1200

6.001 o 225 FA5-1-2 69.081 67.647 1.209 Open Manhole 1200
6.002 o 225 FA5-1-1 69.430 67.232 1.973 Open Manhole 1200

8.000 o 225 FA5-3 75.252 71.579 3.448 Open Manhole 1200
8.001 o 225 FA5-2 71.912 69.713 1.974 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

5.000 38.999 60.0 FA6-7 76.250 74.150 1.875 Open Manhole 1200
5.001 9.197 60.0 FA6-6 76.209 73.922 2.062 Open Manhole 1200
5.002 76.463 45.0 FA6-5 73.680 72.223 1.232 Open Manhole 1200
5.003 33.770 33.0 FA6-4 72.769 71.200 1.344 Open Manhole 1200
5.004 50.518 20.0 FA6-3 70.850 68.674 1.951 Open Manhole 1200
5.005 51.009 90.0 FA6-2 69.679 68.107 1.347 Open Manhole 1200
5.006 42.639 100.1 FA6-1 69.371 67.681 1.465 Open Manhole 1200
5.007 29.337 86.0 FA6 69.128 67.340 1.563 Open Manhole 1200

1.010 14.081 98.5 FA5 68.952 67.197 1.530 Open Manhole 1200

6.000 25.253 60.0 FA5-1-2 69.081 67.679 1.177 Open Manhole 1200

7.000 27.158 80.1 FA5-1-2 69.081 67.761 1.170 Open Manhole 1200

6.001 49.828 120.1 FA5-1-1 69.430 67.232 1.973 Open Manhole 1200
6.002 50.397 120.0 FA5-1 69.487 66.812 2.450 Open Manhole 1200

8.000 55.984 30.0 FA5-2 71.912 69.713 1.974 Open Manhole 1200
8.001 44.741 30.0 FA5-1 69.487 68.221 1.041 Open Manhole 1200
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PIPELINE SCHEDULES for FA.fws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

6.003 o 225 FA5-1 69.487 66.812 2.450 Open Manhole 1200

1.011 o 225 FA5 68.952 66.195 2.532 Open Manhole 1200
1.012 o 225 FA4 68.788 65.830 2.733 Open Manhole 1200
1.013 o 225 FA3 68.895 65.726 2.944 Open Manhole 1200

9.000 o 225 FA2-2-1 67.739 66.650 0.864 Open Manhole 1200

10.000 o 225 FA2-3 69.186 67.760 1.201 Open Manhole 1200

9.001 o 225 FA2-2 67.937 66.181 1.531 Open Manhole 1200

11.000 o 225 FA2-1-1 68.550 66.800 1.525 Open Manhole 1200

9.002 o 225 FA2-1 68.749 65.732 2.792 Open Manhole 1200

1.014 o 225 FA2 68.873 65.573 3.075 Open Manhole 1200

12.000 o 225 FA1-1 68.252 66.800 1.227 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

6.003 49.133 79.7 FA5 68.952 66.195 2.532 Open Manhole 1200

1.011 50.036 137.1 FA4 68.788 65.830 2.733 Open Manhole 1200
1.012 10.465 100.6 FA3 68.895 65.726 2.944 Open Manhole 1200
1.013 12.130 79.8 FA2 68.873 65.574 3.074 Open Manhole 1200

9.000 37.496 79.9 FA2-2 67.937 66.181 1.531 Open Manhole 1200

10.000 56.833 60.0 FA2-2 67.937 66.812 0.900 Open Manhole 1200

9.001 40.388 90.0 FA2-1 68.749 65.732 2.792 Open Manhole 1200

11.000 27.255 60.0 FA2-1 68.749 66.346 2.178 Open Manhole 1200

9.002 15.413 96.9 FA2 68.873 65.573 3.075 Open Manhole 1200

1.014 41.793 100.0 FA1 68.740 65.155 3.360 Open Manhole 1200

12.000 28.106 60.1 FA1 68.740 66.332 2.183 Open Manhole 1200
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PIPELINE SCHEDULES for FA.fws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.015 o 225 FA1 68.740 65.155 3.360 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.015 10.893 81.0 FA0 0.000 65.021 Open Manhole 1200

Free Flowing Outfall Details for FA.fws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.015 FA0 0.000 65.021 0.000 1200 0
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FOUL SEWERAGE DESIGN

Design Criteria for FB.fws

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l/s/ha) 0.00
Industrial Peak Flow Factor 0.00

Calculation Method BS 8301
Frequency Factor 0.50
Domestic (l/s/ha) 0.00

Domestic Peak Flow Factor 6.00
Add Flow / Climate Change (%) 20
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for FB.fws

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 21.634 0.361 60.0 0.000 112.0 0.0 0.600 o 150 Pipe/Conduit
1.001 10.876 0.181 60.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.002 28.235 0.353 80.0 0.000 112.0 0.0 0.600 o 225 Pipe/Conduit
1.003 33.471 0.418 80.0 0.000 196.0 0.0 0.600 o 225 Pipe/Conduit
1.004 24.091 0.301 80.0 0.000 140.0 0.0 0.600 o 225 Pipe/Conduit
1.005 40.404 0.505 80.0 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit
1.006 35.785 0.447 80.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.007 32.356 0.404 80.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.008 24.547 0.307 80.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.009 38.548 0.482 80.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 74.100 0.000 0.0 112.0 0.8 47 1.03 1.30 23.0 4.8
1.001 73.739 0.000 0.0 112.0 0.8 41 0.99 1.69 67.3 4.8
1.002 73.558 0.000 0.0 224.0 1.0 48 0.94 1.46 58.2 5.8
1.003 73.205 0.000 0.0 420.0 1.2 52 0.99 1.46 58.2 7.0
1.004 72.787 0.000 0.0 560.0 1.3 55 1.02 1.46 58.2 7.7
1.005 72.486 0.000 0.0 574.0 1.3 55 1.02 1.46 58.2 7.8
1.006 71.981 0.000 0.0 574.0 1.3 55 1.02 1.46 58.2 7.8
1.007 71.534 0.000 0.0 574.0 1.3 55 1.02 1.46 58.2 7.8
1.008 71.129 0.000 0.0 574.0 1.3 55 1.02 1.46 58.2 7.8
1.009 70.822 0.000 0.0 574.0 1.3 55 1.02 1.46 58.2 7.8
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Network Design Table for FB.fws

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.000 36.584 0.915 40.0 0.000 56.0 0.0 0.600 o 225 Pipe/Conduit
2.001 10.828 0.204 53.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
2.002 58.167 0.786 74.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

3.000 41.237 0.598 69.0 0.000 56.0 0.0 0.600 o 225 Pipe/Conduit

2.003 38.613 0.568 68.0 0.000 56.0 0.0 0.600 o 225 Pipe/Conduit

4.000 30.979 0.585 53.0 0.000 42.0 0.0 0.600 o 225 Pipe/Conduit
4.001 16.331 0.340 48.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
4.002 37.104 0.714 52.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

2.004 5.488 0.055 100.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
2.005 32.730 0.327 100.0 0.000 14.0 0.0 0.600 o 225 Pipe/Conduit
2.006 21.858 0.219 100.0 0.000 196.0 0.0 0.600 o 225 Pipe/Conduit
2.007 13.350 0.134 100.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
2.008 43.531 0.435 100.0 0.000 406.0 0.0 0.600 o 225 Pipe/Conduit

5.000 43.777 0.547 80.0 0.000 112.0 0.0 0.600 o 225 Pipe/Conduit

6.000 39.673 0.478 83.0 0.000 42.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.000 74.200 0.000 0.0 56.0 0.7 34 1.09 2.08 82.5 4.2
2.001 73.285 0.000 0.0 56.0 0.7 37 0.99 1.80 71.6 4.2
2.002 73.081 0.000 0.0 84.0 0.8 41 0.90 1.52 60.5 4.5

3.000 72.500 0.000 0.0 56.0 0.7 39 0.90 1.58 62.7 4.2

2.003 71.902 0.000 0.0 196.0 0.9 45 0.99 1.59 63.1 5.6

4.000 73.000 0.000 0.0 42.0 0.7 36 0.97 1.80 71.6 3.9
4.001 72.415 0.000 0.0 42.0 0.7 35 1.01 1.89 75.3 3.9
4.002 72.075 0.000 0.0 70.0 0.7 37 1.01 1.82 72.3 4.4

2.004 71.333 0.000 0.0 266.0 1.0 52 0.88 1.31 52.0 6.0
2.005 71.278 0.000 0.0 280.0 1.0 52 0.88 1.31 52.0 6.1
2.006 70.951 0.000 0.0 476.0 1.2 57 0.93 1.31 52.0 7.3
2.007 70.732 0.000 0.0 476.0 1.2 57 0.93 1.31 52.0 7.3
2.008 70.599 0.000 0.0 882.0 1.5 64 0.99 1.31 52.0 9.2

5.000 69.800 0.000 0.0 112.0 0.8 44 0.89 1.46 58.2 4.8

6.000 70.000 0.000 0.0 42.0 0.7 40 0.83 1.44 57.1 3.9
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Network Design Table for FB.fws

©1982-2017 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

5.001 27.615 0.184 150.0 0.000 70.0 0.0 0.600 o 225 Pipe/Conduit
5.002 13.811 0.092 150.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

2.009 36.298 0.242 150.0 0.000 42.0 0.0 0.600 o 225 Pipe/Conduit

7.000 27.171 0.453 60.0 0.000 28.0 0.0 0.600 o 225 Pipe/Conduit

2.010 16.212 0.108 150.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

1.010 44.456 0.296 150.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.011 43.952 0.733 60.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.012 12.746 0.209 61.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.013 26.930 0.673 40.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

5.001 69.253 0.000 0.0 224.0 1.0 56 0.75 1.07 42.4 5.8
5.002 69.069 0.000 0.0 252.0 1.0 57 0.76 1.07 42.4 6.0

2.009 68.977 0.000 0.0 1176.0 1.7 76 0.88 1.07 42.4 10.4

7.000 69.600 0.000 0.0 28.0 0.6 35 0.90 1.69 67.3 3.6

2.010 68.735 0.000 0.0 1204.0 1.8 76 0.89 1.07 42.4 10.5

1.010 68.627 0.000 0.0 1778.0 2.1 84 0.93 1.07 42.4 12.7
1.011 68.330 0.000 0.0 1778.0 2.1 66 1.31 1.69 67.3 12.7
1.012 67.600 0.000 0.0 1778.0 2.1 66 1.30 1.68 66.7 12.7
1.013 67.390 0.000 0.0 1778.0 2.1 60 1.52 2.07 82.5 12.7
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Manhole Schedules for FB.fws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

FB14 74.929 0.829 Open Manhole 1200 1.000 74.100 150

FB13 74.911 1.172 Open Manhole 1200 1.001 73.739 225 1.000 73.739 150

FB12 75.289 1.731 Open Manhole 1200 1.002 73.558 225 1.001 73.558 225

FB11 75.129 1.924 Open Manhole 1200 1.003 73.205 225 1.002 73.205 225

FB10 75.076 2.290 Open Manhole 1200 1.004 72.787 225 1.003 72.786 225

FB9 75.105 2.619 Open Manhole 1200 1.005 72.486 225 1.004 72.486 225

FB8 74.900 2.919 Open Manhole 1200 1.006 71.981 225 1.005 71.981 225

FB7 74.901 3.367 Open Manhole 1200 1.007 71.534 225 1.006 71.534 225

FB6 74.257 3.128 Open Manhole 1200 1.008 71.129 225 1.007 71.129 225

FB5 73.441 2.619 Open Manhole 1200 1.009 70.822 225 1.008 70.822 225

FB4-11 75.872 1.672 Open Manhole 1200 2.000 74.200 225

FB4-10 74.824 1.539 Open Manhole 1200 2.001 73.285 225 2.000 73.285 225

FB4-9 74.647 1.566 Open Manhole 1200 2.002 73.081 225 2.001 73.081 225

FB4-8-1 73.466 0.966 Open Manhole 1200 3.000 72.500 225

FB4-8 73.481 1.579 Open Manhole 1200 2.003 71.902 225 2.002 72.295 225 393

3.000 71.902 225

FB4-7-3 74.779 1.779 Open Manhole 1200 4.000 73.000 225

FB4-7-2 74.350 1.935 Open Manhole 1200 4.001 72.415 225 4.000 72.415 225

FB4-7-1 74.363 2.288 Open Manhole 1200 4.002 72.075 225 4.001 72.075 225

FB4-7 73.919 2.586 Open Manhole 1200 2.004 71.333 225 2.003 71.334 225 1

4.002 71.361 225 28

FB4-6 73.770 2.492 Open Manhole 1200 2.005 71.278 225 2.004 71.278 225

FB4-5 73.831 2.880 Open Manhole 1200 2.006 70.951 225 2.005 70.951 225

FB4-4 72.943 2.211 Open Manhole 1200 2.007 70.732 225 2.006 70.732 225

FB4-3 73.264 2.665 Open Manhole 1200 2.008 70.599 225 2.007 70.599 225

FB4-2-3 71.035 1.235 Open Manhole 1200 5.000 69.800 225

FB4-2-2- 72.291 2.291 Open Manhole 1200 6.000 70.000 225

FB4-2-2 71.085 1.832 Open Manhole 1200 5.001 69.253 225 5.000 69.253 225

6.000 69.522 225 269

FB4-2-1 71.219 2.150 Open Manhole 1200 5.002 69.069 225 5.001 69.069 225

FB4-2 71.427 2.450 Open Manhole 1200 2.009 68.977 225 2.008 70.163 225 1187

5.002 68.977 225

FB4-1-1 71.845 2.245 Open Manhole 1200 7.000 69.600 225

FB4-1 71.850 3.115 Open Manhole 1200 2.010 68.735 225 2.009 68.735 225

7.000 69.147 225 412

FB4 72.056 3.429 Open Manhole 1200 1.010 68.627 225 1.009 70.340 225 1713

2.010 68.627 225

FB3 70.360 2.030 Open Manhole 1200 1.011 68.330 225 1.010 68.330 225
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Manhole Schedules for FB.fws

©1982-2017 XP Solutions

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

FB2 68.820 1.222 Open Manhole 1200 1.012 67.600 225 1.011 67.598 225

FB1 68.720 1.330 Open Manhole 1200 1.013 67.390 225 1.012 67.391 225 1

FB0 0.000 Open Manhole 1200 OUTFALL 1.013 66.717 225
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PIPELINE SCHEDULES for FB.fws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 150 FB14 74.929 74.100 0.679 Open Manhole 1200
1.001 o 225 FB13 74.911 73.739 0.947 Open Manhole 1200
1.002 o 225 FB12 75.289 73.558 1.506 Open Manhole 1200
1.003 o 225 FB11 75.129 73.205 1.699 Open Manhole 1200
1.004 o 225 FB10 75.076 72.787 2.064 Open Manhole 1200
1.005 o 225 FB9 75.105 72.486 2.394 Open Manhole 1200
1.006 o 225 FB8 74.900 71.981 2.694 Open Manhole 1200
1.007 o 225 FB7 74.901 71.534 3.142 Open Manhole 1200
1.008 o 225 FB6 74.257 71.129 2.903 Open Manhole 1200
1.009 o 225 FB5 73.441 70.822 2.394 Open Manhole 1200

2.000 o 225 FB4-11 75.872 74.200 1.447 Open Manhole 1200
2.001 o 225 FB4-10 74.824 73.285 1.314 Open Manhole 1200
2.002 o 225 FB4-9 74.647 73.081 1.341 Open Manhole 1200

3.000 o 225 FB4-8-1 73.466 72.500 0.741 Open Manhole 1200

2.003 o 225 FB4-8 73.481 71.902 1.354 Open Manhole 1200

4.000 o 225 FB4-7-3 74.779 73.000 1.554 Open Manhole 1200
4.001 o 225 FB4-7-2 74.350 72.415 1.710 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 21.634 60.0 FB13 74.911 73.739 1.022 Open Manhole 1200
1.001 10.876 60.0 FB12 75.289 73.558 1.506 Open Manhole 1200
1.002 28.235 80.0 FB11 75.129 73.205 1.699 Open Manhole 1200
1.003 33.471 80.0 FB10 75.076 72.786 2.065 Open Manhole 1200
1.004 24.091 80.0 FB9 75.105 72.486 2.394 Open Manhole 1200
1.005 40.404 80.0 FB8 74.900 71.981 2.694 Open Manhole 1200
1.006 35.785 80.0 FB7 74.901 71.534 3.142 Open Manhole 1200
1.007 32.356 80.0 FB6 74.257 71.129 2.903 Open Manhole 1200
1.008 24.547 80.0 FB5 73.441 70.822 2.394 Open Manhole 1200
1.009 38.548 80.0 FB4 72.056 70.340 1.491 Open Manhole 1200

2.000 36.584 40.0 FB4-10 74.824 73.285 1.314 Open Manhole 1200
2.001 10.828 53.0 FB4-9 74.647 73.081 1.341 Open Manhole 1200
2.002 58.167 74.0 FB4-8 73.481 72.295 0.961 Open Manhole 1200

3.000 41.237 69.0 FB4-8 73.481 71.902 1.354 Open Manhole 1200

2.003 38.613 68.0 FB4-7 73.919 71.334 2.360 Open Manhole 1200

4.000 30.979 53.0 FB4-7-2 74.350 72.415 1.710 Open Manhole 1200
4.001 16.331 48.0 FB4-7-1 74.363 72.075 2.063 Open Manhole 1200
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PIPELINE SCHEDULES for FB.fws

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

4.002 o 225 FB4-7-1 74.363 72.075 2.063 Open Manhole 1200

2.004 o 225 FB4-7 73.919 71.333 2.361 Open Manhole 1200
2.005 o 225 FB4-6 73.770 71.278 2.267 Open Manhole 1200
2.006 o 225 FB4-5 73.831 70.951 2.655 Open Manhole 1200
2.007 o 225 FB4-4 72.943 70.732 1.986 Open Manhole 1200
2.008 o 225 FB4-3 73.264 70.599 2.440 Open Manhole 1200

5.000 o 225 FB4-2-3 71.035 69.800 1.010 Open Manhole 1200

6.000 o 225 FB4-2-2- 72.291 70.000 2.066 Open Manhole 1200

5.001 o 225 FB4-2-2 71.085 69.253 1.607 Open Manhole 1200
5.002 o 225 FB4-2-1 71.219 69.069 1.925 Open Manhole 1200

2.009 o 225 FB4-2 71.427 68.977 2.225 Open Manhole 1200

7.000 o 225 FB4-1-1 71.845 69.600 2.020 Open Manhole 1200

2.010 o 225 FB4-1 71.850 68.735 2.890 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

4.002 37.104 52.0 FB4-7 73.919 71.361 2.333 Open Manhole 1200

2.004 5.488 100.0 FB4-6 73.770 71.278 2.267 Open Manhole 1200
2.005 32.730 100.0 FB4-5 73.831 70.951 2.655 Open Manhole 1200
2.006 21.858 100.0 FB4-4 72.943 70.732 1.986 Open Manhole 1200
2.007 13.350 100.0 FB4-3 73.264 70.599 2.440 Open Manhole 1200
2.008 43.531 100.0 FB4-2 71.427 70.163 1.039 Open Manhole 1200

5.000 43.777 80.0 FB4-2-2 71.085 69.253 1.607 Open Manhole 1200

6.000 39.673 83.0 FB4-2-2 71.085 69.522 1.338 Open Manhole 1200

5.001 27.615 150.0 FB4-2-1 71.219 69.069 1.925 Open Manhole 1200
5.002 13.811 150.0 FB4-2 71.427 68.977 2.225 Open Manhole 1200

2.009 36.298 150.0 FB4-1 71.850 68.735 2.890 Open Manhole 1200

7.000 27.171 60.0 FB4-1 71.850 69.147 2.478 Open Manhole 1200

2.010 16.212 150.0 FB4 72.056 68.627 3.204 Open Manhole 1200
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PIPELINE SCHEDULES for FB.fws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.010 o 225 FB4 72.056 68.627 3.204 Open Manhole 1200
1.011 o 225 FB3 70.360 68.330 1.805 Open Manhole 1200
1.012 o 225 FB2 68.820 67.600 0.995 Open Manhole 1200
1.013 o 225 FB1 68.720 67.390 1.105 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.010 44.456 150.0 FB3 70.360 68.330 1.805 Open Manhole 1200
1.011 43.952 60.0 FB2 68.820 67.598 0.997 Open Manhole 1200
1.012 12.746 61.0 FB1 68.720 67.391 1.104 Open Manhole 1200
1.013 26.930 40.0 FB0 0.000 66.717 Open Manhole 1200

Free Flowing Outfall Details for FB.fws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.013 FB0 0.000 66.717 0.000 1200 0
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FOUL SEWERAGE DESIGN

Design Criteria for FC.fws

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l/s/ha) 0.00
Industrial Peak Flow Factor 0.00

Calculation Method BS 8301
Frequency Factor 0.50
Domestic (l/s/ha) 0.00

Domestic Peak Flow Factor 6.00
Add Flow / Climate Change (%) 20
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for FC.fws

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Units Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 25.368 0.507 50.0 0.000 252.0 0.0 0.600 o 225 Pipe/Conduit
1.001 27.969 0.699 40.0 0.000 252.0 0.0 0.600 o 225 Pipe/Conduit
1.002 18.475 0.430 43.0 0.000 252.0 0.0 0.600 o 225 Pipe/Conduit
1.003 14.706 0.545 27.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.004 17.597 0.129 136.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.005 9.573 0.060 160.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.006 26.600 0.147 181.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit
1.007 36.537 0.183 200.0 0.000 0.0 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Units Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 73.488 0.000 0.0 252.0 1.0 43 1.12 1.85 73.7 6.0
1.001 72.981 0.000 0.0 504.0 1.2 45 1.30 2.07 82.5 7.4
1.002 72.286 0.000 0.0 756.0 1.4 50 1.32 2.00 79.5 8.6
1.003 71.854 0.000 0.0 756.0 1.4 44 1.56 2.53 100.5 8.6
1.004 71.300 0.000 0.0 756.0 1.4 67 0.87 1.12 44.5 8.6
1.005 71.171 0.000 0.0 756.0 1.4 70 0.82 1.03 41.0 8.6
1.006 71.111 0.000 0.0 756.0 1.4 72 0.78 0.97 38.5 8.6
1.007 70.964 0.000 0.0 756.0 1.4 74 0.76 0.92 36.6 8.6



DBFL Consulting Engineers Page 2
Ormond House
Upper Ormond Quay
Dublin 7
Date 31/05/2019 10:32 Designed by DalyE
File 162074 Foul Drainage Ne... Checked by
Innovyze Network 2017.1.2

Manhole Schedules for FC.fws
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

FC8 75.058 1.570 Open Manhole 1200 1.000 73.488 225

FC7 75.051 2.070 Open Manhole 1200 1.001 72.981 225 1.000 72.981 225

FC6 73.904 1.622 Open Manhole 1200 1.002 72.286 225 1.001 72.282 225

FC5 73.195 1.341 Open Manhole 1200 1.003 71.854 225 1.002 71.856 225 2

FC4 72.642 1.342 Open Manhole 1200 1.004 71.300 225 1.003 71.309 225 9

FC3 73.296 2.125 Open Manhole 1200 1.005 71.171 225 1.004 71.171 225

FC2 73.372 2.261 Open Manhole 1200 1.006 71.111 225 1.005 71.111 225

FC1 72.899 1.935 Open Manhole 1200 1.007 70.964 225 1.006 70.964 225

FC0 72.234 1.453 Open Manhole 1200 OUTFALL 1.007 70.781 225
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PIPELINE SCHEDULES for FC.fws

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 225 FC8 75.058 73.488 1.345 Open Manhole 1200
1.001 o 225 FC7 75.051 72.981 1.845 Open Manhole 1200
1.002 o 225 FC6 73.904 72.286 1.393 Open Manhole 1200
1.003 o 225 FC5 73.195 71.854 1.116 Open Manhole 1200
1.004 o 225 FC4 72.642 71.300 1.117 Open Manhole 1200
1.005 o 225 FC3 73.296 71.171 1.900 Open Manhole 1200
1.006 o 225 FC2 73.372 71.111 2.036 Open Manhole 1200
1.007 o 225 FC1 72.899 70.964 1.710 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 25.368 50.0 FC7 75.051 72.981 1.845 Open Manhole 1200
1.001 27.969 40.0 FC6 73.904 72.282 1.397 Open Manhole 1200
1.002 18.475 43.0 FC5 73.195 71.856 1.114 Open Manhole 1200
1.003 14.706 27.0 FC4 72.642 71.309 1.108 Open Manhole 1200
1.004 17.597 136.0 FC3 73.296 71.171 1.900 Open Manhole 1200
1.005 9.573 160.0 FC2 73.372 71.111 2.036 Open Manhole 1200
1.006 26.600 181.0 FC1 72.899 70.964 1.710 Open Manhole 1200
1.007 36.537 200.0 FC0 72.234 70.781 1.228 Open Manhole 1200

Free Flowing Outfall Details for FC.fws

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.007 FC0 72.234 70.781 0.000 1200 0
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