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1.0 Executive Summary 

Arch Associates Limited have been commissioned by Eastleigh Borough Council to 

prepare the Foul and Surface Water Drainage Strategy to accompany the planning 

application at Queens View, Netley.   The proposed development includes demolition of 

the existing structures to make way for a new build residential scheme of 18 apartments.  

 

Foul water is intended to connect to the existing public sewer to the west of the site.   

Surface water is intended to infiltration into the permeable River Terrace Deposits on site 

via a combination of permeable paving and buried crate soakaways.    All surface water 

drainage features are designed to cater for the 1 in 100-year storm event plus 45% 

allowance for climate change.  

 

2.0 The Site 

The existing site comprises two semi-detached, two storeyed, brick, mixed use buildings 

with commercial use on ground floor and flats on the first floor, including garages 

adjacent to their northern and eastern edge. The site surfacing includes a tarmacadam 

covered car park and turning circle to the west and south-west, along with concrete 

flooring present in front of the structures and to the rear of the northern site building. 

Domestic gardens relating to the flats, mainly grass covered, and a conservatory were 

noted to the rear of the eastern building. Grassed areas with tarmacadam and gravel 

paths crossing were noted in the north-west and in the eastern part of the site and a 

grass patch was spotted in the middle of the turning circle. 

 

Semi mature and mature trees line the eastern and north-eastern fringe of the study 

area, forming the domestic gardens of the properties.  A mature tree is noted in the 

northern side of the site, next to the lock up garages. 



 

 

The subject area was sloping down gently to the south-west with a very gentle slope 

towards The Solent, located ~800m from the site. 

 

The site surroundings include residential properties and recreational ground to the south and 

east, housing across Queens View Road to the north and west, and commercial 

developments with associated grounds to the south-west.  

 

 

 

 



 

 

 

A review of the UK Government’s Flood-Warning Information Services mapping online 

indicates that the site is located within Flood Zone 1, very low risk of flooding. No further 

flood risk assessment has therefore been completed apart from looking at on-site 

exceedance routes, which are discussed later in this report.  

 

2.1 Existing Site Topography and Drainage 

The site is generally flat with gentle gradient fall from north to south.  The topographical 

survey shows the highest spot level within the site is circa 24.95mAOD in the north, and 

lowest point of 24.08mAOD in the south.  Refer to the topographical survey in Appendix 2. 

 

A review of the Southern Water asset plan confirms that there is an existing public foul 

sewer running within Queens View, into which we understand the existing structures drain 

their foul water.  



 

 

 

Geology 

BGS online mapping indicates the site to be underlain by the Selsey Sand Formation 

bedrock, with overlying River Terrace Deposits. 

 

A site-specific site investigation was carried out by Soils Limited in May 2023, which 

confirmed the BGS mapping.    The Selsay Sand formation was encountered in WS1 at a 

depth of 6m below ground level.   The River Terrace Deposits were generally found to be of 

gravelly sandy clay over clayey sandy Gravel.   

 

Groundwater was not encountered during any of the investigations, which was expected 

in this location given the geology, elevation, and proximity to the coast.   

 



 

BRE365 infiltration was conducted, and the results ranged from 1.78 x 10-5 m/s to 6.8 x 10-5 

m/s.    

 

3.0 Proposed Foul and Surface Water Drainage 

3.1 Foul Water 

Given the site topography and location of the existing foul sewer, it is proposed to 

discharge the foul water run-off from the site into the existing 150mm diameter foul main 

sewer to the west of the site. The proposed foul water drainage strategy has been 

designed in accordance with the Sewage Sector Guidance and Part H of the Building 

Regulations. Refer to Appendix 5 – Drainage Strategy Drawings for details. 

 

A section 106 application to connect will need to be made with Southern Water should the 

scheme be granted planning permission.    

 

The hydraulic design for the discharge rate for the foul wastewater design has been 

calculated based on a flow rate of 4000l/day per dwelling.  Therefore, the discharge rate 

for the proposed residential development of 18 dwellings equates to a peak foul discharge 

rate of approximately 0.74 litres/second.  

 

3.2 Surface Water 

Consideration has been given to all possible forms of discharge for surface water and in 

accordance with the hierarchy with the NPPF 2021, which are as follows: 

 

1. Collect surface water runoff for re-use 

2. Infiltrate to ground 

3. Discharge to a surface water body 

4. Discharge to a surface water sewer, highway drain, or another drainage system 



 

5. Discharge to a combined sewer 

 

Collection and re-use of surface water should be considered but is likely to be of small 

volume in comparison to the proposed development and is therefore not considered as 

materially contributing to the management of surface water run-off during extreme 

events.   

 

Infiltration to ground is considered achievable on this scheme due to the presence of 

permeable granular soils, which will provide adequate capacity for permeable paving 

and buried soakaway features.  

 

Discharge to a surface water body is not viable at this site due to a lack of surface water 

bodies in the vicinity.  It is also not required due to the viability of infiltration.   

 

Discharge to a surface water sewer, highway drain, or another drainage system is not 

viable as there are no surface water sewers in the vicinity.  It is also not required due to 

the viability of infiltration.   

 

Based on available information, infiltration to ground is proposed for this development.    

Run-off from the roof areas and small parking area to the south of the site will be directed 

into buried crate soakaways, while external hard landscaping will infitrlate to ground via 

the use of permeable paving and porous subbase.   

 

In accordance with Table 25.2 of the SuDS Manual, a factor of safety of 3 has been utilised 

in calculation of the subbase depth due to the area being drained being over 1000m2 and 

the risk of damage being a minor inconvenience.    

 

 



 

The crate soakaways and permeable paving have been designed in MicroDrainage and 

an infiltration rate of 1.78x10-5 m/s (0.064m/hr) has been used.  

 

SuDS Treatment Train Components 

Based on the guidance in CIRIA C753, the following analysis has been undertaken with the 

relative mitigation indices for the proposed levels of treatment taken from CIRIA C753 

Tables 26.3 (surface waters) and Table 26.4.  The resultant assessment is summarised 

within the Table below.  

 

Element Pollution Hazard Indices 

 Pollution Hazard 

Level 

Total 

Suspended 

Solids 

Metals  Hydrocarbons 

Residential 

Parking 

Low 0.5 0.4 0.4 

 Pollution Mitigation Indices 

Permeable 

Pavign 

 0.7 0.6 0.7 

Total  0.7 0.6 0.7 

Sufficiency  Sufficient Sufficient Sufficient 

 

 

 

 

 

 

 



 

4.0 Maintenance of SUDS features: 

General Maintenance 

In addition to the maintenance of specific SuDS features, such as soakaways, the 

following table outlines general maintenance requirements of the surface water system. 

 

Maintenance Schedule Required Action Frequency 

Regular Maintenance 

Remove sediment & debris 

from pre-treatment devices 

& floor of inspection 

chambers 

Annually 

Cleaning of any gutters & any 

filters on downpipes 
Annually 

Trimming and roots that may 

be causing blockages 
Annually (or as required) 

Monitoring 

Inspect silt traps and note 

rate of sediment 

accumulation 

Monthly in the first year and 

then annually 

 

 

Permeable Block Paving 

Permeable surfaces including permeable block paving, porous asphalt, gravel or free 

draining soils that allow rain to percolate through the surface into underlying drainage 

layers.   They must be protected from silt, sand, compost, mulch, etc.  Permeable block 

paving and porous asphalt can be cleaned by suction brushing. 

 

Maintenance Schedule Required Action Frequency 

Regular Maintenance 

Brushing and vacuuming 

(standard cosmetic sweep 

over whole surface) 

Twice a year, once after 

autumn leaf fall, and the 

second in spring – pay 

particular attention to areas 



 

where water runs onto 

pervious surface from 

adjacent impermeable areas 

as this is most likely to collect 

sediment. 

Occasional Maintenance 

Stabilise and mow 

contributing and adjacent 

areas 

As required 

Removal of weeds or 

management using 

glyphosate applied directly 

into weeds by an applicator 

rather than spraying 

As required – once per year 

on less frequently used 

pavements  

Remedial Actions 

Remediate any landscaping 

which, though vegetation 

maintenance or soil slip, has 

been raised to within 50mm 

of the level of paving. 

As required 

Remedial work to any 

depressions, rutting and 

cracked or broken blocks 

considered detrimental to 

the structural performance or 

a hazard to users, and 

replace any lost jointing 

material 

As required 

Rehabilitation of surface and 

upper substructure by 

remedial sweeping 

Every 10 to 15 years or as 

required (if infiltration 

performance is reduced due 

to significant clogging) 

Monitoring 

Initial inspection  

Inspect for evidence of poor 

operation and/or weed 

growth – if required take 

Three-monthly, 48 h after 

large storms in first six 

months 



 

remedial action 

Inspect silt accumulation 

rates and establish 

appropriate brushing 

frequencies 

Annually 

Monitor inspection chambers Annually 

 

Soakaways 

 

Maintenance Schedule Required Action Frequency 

Regular Maintenance 

Inspect for sediment and 

debris in pre-treatment 

components and floor of 

inspection chamber 

Annually 

Occasional Maintenance 

Remove sediment and debris 

from pre-treatment 

components and floor of 

inspection chamber 

As required based on 

inspection 

Remedial Actions 

Reconstruct soakaway if 

performance deteriorates or 

failure occurs 

As required 

Replacement of clogged 

geotextile (will require 

reconstruction of soakaway). 

As required 

Monitoring 

Inspect silt traps and note 

rate of sedimentation 

Monthly in first year, then 

annually 

Check soakaways to ensure 

emptying is occurring 
Annually 

 

 

 



 

Foul Drainage Maintenance 

The foul drainage system has been designed in accordance with the relevant codes of 

practice and should achieve self-cleansing velocity with the anticipated foul water flows.    

Maintenance of the system should therefore be minimal, but blockages may occur with 

improper use, such as inappropriate objects being flushed down toilets, in which case 

rodding or jetting may be required.    This work should be carried out on an ad hoc basis 

by a specialist contractor.   

 

SuDS Maintenance Responsibility 

The maintenance of the SuDS features, and drainage generally, will be funded by the 

charity.  The management company will formally appoint a drainage company (under a 

service agreement) to inspect and maintain the pumping station apparatus at the 

required frequency.   

 

5.0 Exceedance Flow Routes 

Exceedance flow routes may be caused by a flow rate higher than the design storm 

event, or potentially a blockage in the system.    Consideration must therefore be given to 

the routes of overland exceedance flow routes.    

 

Given the topography of the site, exceedance flows would naturally flow downhill towards 

the southern boundary, at which point it will discharge onto Castle Road.     Refer to 

Appendix 5.  



 

 

 

 

 

 

Appendix 1 

 

Proposed Masterplan 
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Appendix 2 

 

Topographical Survey 





 

 

 

 

 

 

Appendix 3 

 

Southern Water Sewer Plan 







 

 

 

 

 

 

Appendix 4 

 

Extracts of Site Investigation 































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













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







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






 

 


 



 


 

 





 

 

 


 


 



 

 










 





 










































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







   
   

   

   

 

 

 





















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





 


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





     
     

  











 








 

       
       

       



























 



      
    

    

     


      
    

   

















   
    







































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


















 































 



 








          



         


     
              
 


 

         




 










 


 











 
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 

















  






 


  





     

  







 






    





 







 






















 



 









 























 

 























 











            
            
            




            
            
            




            
            
            

 







 



 













 







































 









 
 



 



 









 
 


 





 


 









 
















 




 








 


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Appendix 5 

 

Drainage Strategy Drawings 
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Town House  St Geroge's Square QUEENS VIEW

Bishops Waltham NETLEY

Southampton  SO32 1AF

Date 10/07/2023 18:24 Designed by ARCH ASSOCIATES

File Drainage.MDX Checked by CH

XP Solutions Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Ma ximum Backdrop Height (m) 1.500

M5-60 (mm) 19.200 Volumetric Runoff Coeff. 1.000 Min De sign Depth for Optimisation (m) 0.600
Ratio R 0.350 PIMP (%) 100 Min Vel for Auto Design only  (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change  (%) 0 Min Slope for Optimisation (1:X) 100
Maximum Time of Concentration (mins) 30 Minimum Backd rop Height (m) 0.200

Designed with Level Soffits

Network Design Table for Storm

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

1.000 10.300 0.176 58.5 0.007 4.00 0.0 0.600 o 100 Pipe/Condu it

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)

1.000 50.00 4.17 24.254 0.007 0.0 0.0 0.0 1.01 7.9 1.3
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XP Solutions Network 2020.1.3

Network Design Table for Storm

©1982-2020 Innovyze

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

1.001 7.650 0.131 58.4 0.000 0.00 0.0 0.600 o 100 Pipe/Condui t
1.002 15.820 0.270 58.6 0.013 0.00 0.0 0.600 o 150 Pipe/Conduit
1.003 2.400 0.041 58.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

2.000 10.310 0.176 58.6 0.007 4.00 0.0 0.600 o 100 Pipe/Condu it
2.001 8.440 0.148 57.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

1.004 2.000 0.035 57.1 0.000 0.00 0.0 0.600 o 150 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)

1.001 50.00 4.30 24.078 0.007 0.0 0.0 0.0 1.01 7.9 1.3
1.002 50.00 4.50 23.897 0.020 0.0 0.0 0.0 1.32 23.3 3.6
1.003 50.00 4.53 23.627 0.020 0.0 0.0 0.0 1.32 23.3 3.6

2.000 50.00 4.17 23.960 0.007 0.0 0.0 0.0 1.01 7.9 1.3
2.001 50.00 4.28 23.734 0.007 0.0 0.0 0.0 1.33 23.6 1.3

1.004 50.00 4.55 22.300 0.027 0.0 0.0 0.0 1.33 23.6 4.9
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Manhole Schedules for Storm

©1982-2020 Innovyze

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)

S4 24.600 0.346 Open Manhole 450 1.000 24.254 100

S3 24.600 0.522 Open Manhole 450 1.001 24.078 100 1.000 24.078 100

S2 24.300 0.403 Open Manhole 450 1.002 23.897 150 1.001 23.947 100

S1 24.300 0.673 Open Manhole 450 1.003 23.627 150 1.002 23.627 150

S6 24.100 0.140 Open Manhole 450 2.000 23.960 100

S5 24.300 0.566 Open Manhole 450 2.001 23.734 150 2.000 23.784 100

SOAKAWAY24.300 2.000 Open Manhole 1200 1.004 22.300 150 1.003 23.586 150 1286

2.001 23.586 150 1286

SOAKAWAY24.350 2.085 Open Manhole 0 OUTFALL 1.004 22.265 150

No coordinates have been specified, layout informat ion cannot be produced.
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2020 Innovyze

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 100 S4 24.600 24.254 0.246 Open Manhole 450
1.001 o 100 S3 24.600 24.078 0.422 Open Manhole 450
1.002 o 150 S2 24.300 23.897 0.253 Open Manhole 450
1.003 o 150 S1 24.300 23.627 0.523 Open Manhole 450

2.000 o 100 S6 24.100 23.960 0.040 Open Manhole 450
2.001 o 150 S5 24.300 23.734 0.416 Open Manhole 450

1.004 o 150 SOAKAWAY 24.300 22.300 1.850 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 10.300 58.5 S3 24.600 24.078 0.422 Open Manhole 450
1.001 7.650 58.4 S2 24.300 23.947 0.253 Open Manhole 450
1.002 15.820 58.6 S1 24.300 23.627 0.523 Open Manhole 450
1.003 2.400 58.5 SOAKAWAY 24.300 23.586 0.564 Open Manhole 1200

2.000 10.310 58.6 S5 24.300 23.784 0.416 Open Manhole 450
2.001 8.440 57.0 SOAKAWAY 24.300 23.586 0.564 Open Manhole 1200

1.004 2.000 57.1 SOAKAWAY 24.350 22.265 1.935 Open Manhole 0
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File Drainage.MDX Checked by CH

XP Solutions Network 2020.1.3

Network Classifications for Storm

©1982-2020 Innovyze

PN USMH
Name

Pipe
 Dia
(mm)

Min Cover
Depth

(m)

Max Cover
Depth

(m)

Pipe Type MH
 Dia
(mm)

MH
Width
(mm)

MH Ring
Depth

(m)

MH Type

1.000 S4 100 0.246 0.422 Unclassified 450 0 0.246 Unclassifi ed
1.001 S3 100 0.253 0.422 Unclassified 450 0 0.422 Unclassifi ed
1.002 S2 150 0.253 0.523 Unclassified 450 0 0.253 Unclassifi ed
1.003 S1 150 0.523 0.564 Unclassified 450 0 0.523 Unclassifi ed
2.000 S6 100 0.040 0.416 Unclassified 450 0 0.040 Unclassifi ed
2.001 S5 150 0.416 0.564 Unclassified 450 0 0.416 Unclassifi ed
1.004 SOAKAWAY 150 1.850 1.935 Unclassified 1200 0 1.850 Unc lassified

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.004 SOAKAWAY 24.350 22.265 22.300 0 0
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Southampton  SO32 1AF

Date 10/07/2023 18:24 Designed by ARCH ASSOCIATES

File Drainage.MDX Checked by CH

XP Solutions Network 2020.1.3

Simulation Criteria for Storm

©1982-2020 Innovyze

Volumetric Runoff Coeff 1.000 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 0 .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 Contr ols 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structu res 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 1.000
Return Period (years) 100 Ratio R 0.350 Cv (Winter) 0.84 0

Region England and Wales Profile Type Summer Storm Dura tion (mins) 30
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Date 10/07/2023 18:24 Designed by ARCH ASSOCIATES
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XP Solutions Network 2020.1.3

Online Controls for Storm

©1982-2020 Innovyze

Pump Manhole: SOAKAWAY, DS/PN: 1.004, Volume (m³): 2.4

Invert Level (m) 22.300

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)

0.200 0.0000 1.200 0.0000 2.200 0.0000 3.200 0.0000 4.200 0. 0000 5.200 0.0000
0.400 0.0000 1.400 0.0000 2.400 0.0000 3.400 0.0000 4.400 0. 0000 5.400 0.0000
0.600 0.0000 1.600 0.0000 2.600 0.0000 3.600 0.0000 4.600 0. 0000 5.600 0.0000
0.800 0.0000 1.800 0.0000 2.800 0.0000 3.800 0.0000 4.800 0. 0000 5.800 0.0000
1.000 0.0000 2.000 0.0000 3.000 0.0000 4.000 0.0000 5.000 0. 0000 6.000 0.0000
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Bishops Waltham NETLEY

Southampton  SO32 1AF

Date 10/07/2023 18:24 Designed by ARCH ASSOCIATES

File Drainage.MDX Checked by CH

XP Solutions Network 2020.1.3

Storage Structures for Storm

©1982-2020 Innovyze

Cellular Storage Manhole: SOAKAWAY, DS/PN: 1.004

Invert Level (m) 22.300 Infiltration Coefficient Side  (m/hr) 0.06408 Porosity 0.95
Infiltration Coefficient Base (m/hr) 0.06408 Safety F actor 3.0

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

0.000 16.0 16.0 1.500 16.0 46.0 1.501 0.0 46.0
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Town House  St Geroge's Square QUEENS VIEW

Bishops Waltham NETLEY

Southampton  SO32 1AF

Date 10/07/2023 18:24 Designed by ARCH ASSOCIATES

File Drainage.MDX Checked by CH

XP Solutions Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

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

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total F low 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Contr ols 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structu res 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 1.000

Region England and Wales Ratio R 0.350 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 4 80, 600, 720, 960, 1440, 2160, 2880,

4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Half Drain
Time

(mins)

Pipe
Flow

(l/s)

1.000 S4 15 Summer 100 +45% 24.322 -0.032 0.000 0.79 5.9
1.001 S3 15 Summer 100 +45% 24.147 -0.031 0.000 0.81 5.9
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Southampton  SO32 1AF

Date 10/07/2023 18:24 Designed by ARCH ASSOCIATES

File Drainage.MDX Checked by CH

XP Solutions Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name Status

Level
Exceeded

1.000 S4 FLOOD RISK
1.001 S3 OK
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XP Solutions Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Storm
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Half Drain
Time

(mins)

1.002 S2 15 Summer 100 +45% 23.997 -0.050 0.000 0.78
1.003 S1 15 Summer 100 +45% 100/15 Summer 23.800 0.023 0.000 1.32
2.000 S6 15 Summer 100 +45% 24.028 -0.032 0.000 0.80
2.001 S5 15 Summer 100 +45% 23.789 -0.095 0.000 0.29
1.004 SOAKAWAY 720 Winter 100 +45% 1/60 Summer 23.649 1.199 0.000 0.00 900

PN
US/MH
Name

Pipe
Flow

(l/s) Status
Level

Exceeded

1.002 S2 16.8 OK
1.003 S1 16.7 SURCHARGED
2.000 S6 5.9 FLOOD RISK
2.001 S5 5.9 OK
1.004 SOAKAWAY 0.0 SURCHARGED
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XP Solutions Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 100 Foul Sewage (l/s/ha) 0.000 Ma ximum Backdrop Height (m) 1.500

M5-60 (mm) 19.300 Volumetric Runoff Coeff. 1.000 Min De sign Depth for Optimisation (m) 1.200
Ratio R 0.350 PIMP (%) 100 Min Vel for Auto Design only  (m/s) 1.00

Maximum Rainfall (mm/hr) 50 Add Flow / Climate Change  (%) 0 Min Slope for Optimisation (1:X) 100
Maximum Time of Concentration (mins) 30 Minimum Backd rop Height (m) 0.200

Designed with Level Soffits

Network Design Table for Storm

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

1.000 15.860 0.271 58.5 0.024 4.00 0.0 0.600 o 150 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)

1.000 50.00 4.20 23.420 0.024 0.0 0.0 0.0 1.32 23.3 4.3
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Bishops Waltham NETLEY

Southampton  SO32 1AF SOAKAWAY 2 NETWORK

Date 30/11/2023 10:57 Designed by ARCH ASSOCIATES

File Drainage SA2.MDX Checked by CH

XP Solutions Network 2020.1.3

Network Design Table for Storm

©1982-2020 Innovyze

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

2.000 18.430 0.315 58.5 0.017 4.00 0.0 0.600 o 150 Pipe/Conduit

3.000 5.500 0.101 54.5 0.007 4.00 0.0 0.600 o 100 Pipe/Condui t

1.001 5.000 0.099 50.5 0.000 0.00 0.0 0.600 o 150 Pipe/Condui t
1.002 2.000 0.020 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Condu it

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)

2.000 50.00 4.23 24.000 0.017 0.0 0.0 0.0 1.32 23.3 3.1

3.000 50.00 4.09 23.250 0.007 0.0 0.0 0.0 1.05 8.2 1.3

1.001 50.00 4.29 23.099 0.048 0.0 0.0 0.0 1.42 25.1 8.7
1.002 50.00 4.33 23.000 0.048 0.0 0.0 0.0 1.00 17.8 8.7
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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)

S8 24.000 0.580 Open Manhole 450 1.000 23.420 150

S9 24.580 0.580 Open Manhole 450 2.000 24.000 150

S10 24.250 1.000 Open Manhole 450 3.000 23.250 100

S9 24.250 1.151 Open Manhole 450 1.001 23.099 150 1.000 23.149 150 50

2.000 23.685 150 586

3.000 23.149 100

SOAKAWAY 2 24.250 1.250 Open Manhole 450 1.002 23.000 150 1.001 23.000 150

24.250 1.270 Open Manhole 0 OUTFALL 1.002 22.980 150

No coordinates have been specified, layout informat ion cannot be produced.
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2020 Innovyze

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 S8 24.000 23.420 0.430 Open Manhole 450

2.000 o 150 S9 24.580 24.000 0.430 Open Manhole 450

3.000 o 100 S10 24.250 23.250 0.900 Open Manhole 450

1.001 o 150 S9 24.250 23.099 1.001 Open Manhole 450
1.002 o 150 SOAKAWAY 2 24.250 23.000 1.100 Open Manhole 450

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 15.860 58.5 S9 24.250 23.149 0.951 Open Manhole 450

2.000 18.430 58.5 S9 24.250 23.685 0.415 Open Manhole 450

3.000 5.500 54.5 S9 24.250 23.149 1.001 Open Manhole 450

1.001 5.000 50.5 SOAKAWAY 2 24.250 23.000 1.100 Open Manhole 450
1.002 2.000 100.0 24.250 22.980 1.120 Open Manhole 0
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Free Flowing Outfall Details for Storm
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.002 24.250 22.980 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 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 0 .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 Contr ols 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structu res 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.300 Cv (Summer) 1.000
Return Period (years) 100 Ratio R 0.350 Cv (Winter) 0.84 0

Region England and Wales Profile Type Summer Storm Dura tion (mins) 30
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Online Controls for Storm
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Pump Manhole: SOAKAWAY 2, DS/PN: 1.002, Volume (m³) : 0.3

Invert Level (m) 23.000

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)

0.200 0.0000 1.200 0.0000 2.200 0.0000 3.200 0.0000 4.200 0. 0000 5.200 0.0000
0.400 0.0000 1.400 0.0000 2.400 0.0000 3.400 0.0000 4.400 0. 0000 5.400 0.0000
0.600 0.0000 1.600 0.0000 2.600 0.0000 3.600 0.0000 4.600 0. 0000 5.600 0.0000
0.800 0.0000 1.800 0.0000 2.800 0.0000 3.800 0.0000 4.800 0. 0000 5.800 0.0000
1.000 0.0000 2.000 0.0000 3.000 0.0000 4.000 0.0000 5.000 0. 0000 6.000 0.0000
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XP Solutions Network 2020.1.3

Storage Structures for Storm

©1982-2020 Innovyze

Cellular Storage Manhole: S9, DS/PN: 1.001

Invert Level (m) 22.300 Infiltration Coefficient Side  (m/hr) 0.06400 Porosity 0.95
Infiltration Coefficient Base (m/hr) 0.06400 Safety F actor 3.0

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

0.000 52.0 45.0 1.000 52.0 81.0 1.001 0.0 81.0
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff ( Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total F low 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Contr ols 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structu res 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.300 Cv (Summer) 1.000

Region England and Wales Ratio R 0.350 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 4 80, 600, 720, 960, 1440, 2160, 2880,

4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Half Drain
Time

(mins)

Pipe
Flow

(l/s)

1.000 S8 15 Summer 100 +45% 23.534 -0.036 0.000 0.94 20.2
2.000 S9 15 Summer 100 +45% 24.089 -0.061 0.000 0.66 14.3
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XP Solutions Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name Status

Level
Exceeded

1.000 S8 OK
2.000 S9 OK
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Half Drain
Time

(mins)

3.000 S10 15 Summer 100 +45% 23.319 -0.031 0.000 0.81
1.001 S9 600 Winter 100 +45% 23.081 -0.168 0.000 0.00 850
1.002 SOAKAWAY 2 15 Summer 1 +0% 23.000 -0.150 0.000 0.00

PN
US/MH
Name

Pipe
Flow

(l/s) Status
Level

Exceeded

3.000 S10 5.9 OK
1.001 S9 0.0 OK
1.002 SOAKAWAY 2 0.0 OK
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XP Solutions Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45% )

©1982-2020 Innovyze

Half Drain Time : 131 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

15 min Summer 23.309 0.159 1.2 9.5 O K
30 min Summer 23.357 0.207 1.2 12.8 O K
60 min Summer 23.397 0.247 1.2 15.6 O K

120 min Summer 23.419 0.269 1.2 17.0 O K
180 min Summer 23.419 0.269 1.2 17.0 O K
240 min Summer 23.413 0.263 1.2 16.6 O K
360 min Summer 23.398 0.248 1.2 15.6 O K
480 min Summer 23.382 0.232 1.2 14.5 O K
600 min Summer 23.366 0.216 1.2 13.4 O K
720 min Summer 23.350 0.200 1.2 12.3 O K
960 min Summer 23.319 0.169 1.2 10.2 O K

1440 min Summer 23.268 0.118 1.2 6.7 O K
2160 min Summer 23.218 0.068 1.2 3.3 O K
2880 min Summer 23.198 0.048 1.1 2.0 O K
4320 min Summer 23.188 0.038 0.8 1.2 O K
5760 min Summer 23.184 0.034 0.7 1.0 O K
7200 min Summer 23.181 0.031 0.6 0.8 O K
8640 min Summer 23.179 0.029 0.5 0.7 O K

10080 min Summer 23.177 0.027 0.4 0.6 O K
15 min Winter 23.309 0.159 1.2 9.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

15 min Summer 131.324 0.0 21
30 min Summer 88.267 0.0 35
60 min Summer 56.615 0.0 62

120 min Summer 35.051 0.0 118
180 min Summer 26.079 0.0 148
240 min Summer 20.989 0.0 180
360 min Summer 15.437 0.0 248
480 min Summer 12.404 0.0 316
600 min Summer 10.458 0.0 384
720 min Summer 9.093 0.0 450
960 min Summer 7.284 0.0 578

1440 min Summer 5.319 0.0 822
2160 min Summer 3.876 0.0 1152
2880 min Summer 3.092 0.0 1472
4320 min Summer 2.245 0.0 2204
5760 min Summer 1.786 0.0 2880
7200 min Summer 1.495 0.0 3672
8640 min Summer 1.295 0.0 4400

10080 min Summer 1.146 0.0 5024
15 min Winter 131.324 0.0 21
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XP Solutions Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45% )
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Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Volume

(m³)

Status

30 min Winter 23.357 0.207 1.2 12.8 O K
60 min Winter 23.398 0.248 1.2 15.6 O K

120 min Winter 23.421 0.271 1.2 17.1 O K
180 min Winter 23.418 0.268 1.2 16.9 O K
240 min Winter 23.409 0.259 1.2 16.4 O K
360 min Winter 23.387 0.237 1.2 14.8 O K
480 min Winter 23.362 0.212 1.2 13.1 O K
600 min Winter 23.337 0.187 1.2 11.4 O K
720 min Winter 23.313 0.163 1.2 9.8 O K
960 min Winter 23.270 0.120 1.2 6.8 O K

1440 min Winter 23.209 0.059 1.2 2.7 O K
2160 min Winter 23.190 0.040 0.9 1.4 O K
2880 min Winter 23.186 0.036 0.8 1.1 O K
4320 min Winter 23.180 0.030 0.5 0.8 O K
5760 min Winter 23.177 0.027 0.4 0.6 O K
7200 min Winter 23.175 0.025 0.4 0.5 O K
8640 min Winter 23.173 0.023 0.3 0.5 O K

10080 min Winter 23.172 0.022 0.3 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Time-Peak
(mins)

30 min Winter 88.267 0.0 35
60 min Winter 56.615 0.0 62

120 min Winter 35.051 0.0 118
180 min Winter 26.079 0.0 152
240 min Winter 20.989 0.0 188
360 min Winter 15.437 0.0 264
480 min Winter 12.404 0.0 338
600 min Winter 10.458 0.0 408
720 min Winter 9.093 0.0 474
960 min Winter 7.284 0.0 598

1440 min Winter 5.319 0.0 800
2160 min Winter 3.876 0.0 1124
2880 min Winter 3.092 0.0 1460
4320 min Winter 2.245 0.0 2208
5760 min Winter 1.786 0.0 2952
7200 min Winter 1.495 0.0 3544
8640 min Winter 1.295 0.0 4288

10080 min Winter 1.146 0.0 5032
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 24.250

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.06400 Width (m ) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 19.5

Max Percolation (l/s) 54.2 Slope (1:X) 500.0
Safety Factor 3.0 Depression Storage (mm) 5

Porosity 0.35 Evaporation (mm/day) 3
Invert Level (m) 23.150 Cap Volume Depth (m) 0.300


