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Headwall Outfall

at Watercourse

MHS-22

1050mm

CL 41.586m

IL (m)39.558

MHS-21

1050mm

CL 41.747m

IL (m)39.747

MHS-19

450mm

CL 41.750m

IL (m)40.634

MHS-18

450mm

CL 41.692m

IL (m)40.942

MHS-17

450mm

CL 42.262m

IL (m)41.512

MHS-14

450mm

CL 42.142m

IL (m)41.392

MHS-13

450mm

CL 41.491m

IL (m)40.178

MHS-10

1200mm

CL 42.205m

IL (m)40.265

MHS-9

450mm

CL 42.250m

IL (m)41.282

MHS-8

450mm

CL 42.341m

IL (m)41.591

MHS-7

450mm

CL 42.451m

IL (m)41.701

MHS-5

450mm

CL 42.317m

IL (m)41.567

MHS-4

600mm

CL 42.156m

IL (m)40.302

MHS-3

600mm

CL 42.284m

IL (m)40.447

MHS-2

600mm

CL 42.309m

IL (m)40.509

MHS-1

450mm

CL 41.703m

IL (m)40.953
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MHS-12

450mm

CL 41.505m

IL (m)40.552

MHS-11

450mm

CL 41.518m

IL (m)40.768

MHS-6

450mm

CL 42.839m

IL (m)42.089

MHS-16

450mm

CL 42.944m

IL (m)42.194

MHS-15

600mm

CL 41.671m

IL (m)39.907

Chamber for automated penstock system

'Togglebloc' pollution containment device

(see detail drawings)

MHS-20

Control Chamber

Internal Weir with Hydrobrake

Ref: MD-SHE-0103-5000-1200-5000

Max flow 5 l/s at 1.2m pressure head

Weir crest 1.2m above IL of hydrobrake

1200mm min dia chamber with 300mm sump

CL 41.750m

IL (m)39.788
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Proposed Surface Water Drainage

Kirkby BESS

Axis

February 2024

Registered Office: 3 Princes Square, Princes Street, Montgomery, Powys, SY15 6PZ.

Tel :  01686 668957  Mobi le  -  07711 257466   Emai l : info@krsenviro.com

Scale:

revision:

Job:

Client:

Drawing Title:

Date:

Drawing No:

Drawn:

Status:KRS.0653.006

PM
1:250 @ A1

Notes

To be constructed in accordance with local authority drainage design

guidelines or to latest version of sewers for adoption in the absence of

any local authority guidelines'

Contractor is to confirm, on site, all information given relating to

existing services and drainage connections etc. Prior to commencing

the works and any discrepancies reported immediately to the

engineer.

Allow for hand dig around existing services where necessary.

Existing flows in watercourses, sewers and land drainage shall be

maintained at all times during the works or handled accordingly.

Any gradients of drains are indicative only and the contractor shall

install drains to the invert levels shown for each manhole, or check

with the engineer if any doubt.

All covers and gratings to be class B where in access or can be class

A where away from access and any vehicle paths

Cover levels of the manholes are provisional and subject to

adjustment to suit the finished ground levels.

Unless noted otherwise, all manhole invert levels are to the lowest

(outgoing) pipe. All incoming pipework to be laid soffits level.

Ground levels shown are existing topographic survey and will not

apply to the design but probably to much of the surrounding area. On

drawing for guide purposes only

All external levels to be checked against latest architects drawings.

All drainage outlet positions, (rainwater pipes and soil stacks), to be

checked against latest architects drawings.

KEY

SITE BOUNDARY

PROPOSED FILTER DRAIN

(Filter drains are for catching SW run off and

excedance flows rather than infiltration)

PROPOSED SURFACE WATER DRAIN

CATCHMENT - 70% RUN OFF

CATCHMENT - 50% RUN OFF

ATTENUATION TANK

NOTES:

1) All works and materials to conform to standards in latest

edition of Sewers for Adoption or any relevant design guides

by the overseeing Local Authorities

2) All covers and gratings to be class C in Highway, Class B

where in access or can be class A where away from access

and any vehicle paths

3) Outfall to be headwall at watercourse (see details)

4) For automated water pollution containment device see detail

drawing

MH



Manhole Name
Cover 

Level (m)
MH Depth 

(m)
Manhole 

Connection

Manhole 
Diam.,L*W 

(mm)

Pipe Out 
PN

Pipe Out Invert 
Level (m)

Pipe Out 
Diameter 

(mm)

Pipes In 
PN

Pipes In 
Invert 

Level (m)

Pipes In 
Diameter 

(mm)

MHS-1 41.703 0.750 Open Manhole 450 S-1.000 40.953 150

MHS-2 42.309 1.801 Open Manhole 600 S-1.001 40.509 150 S-1.000 40.509 150

MHS-3 42.284 1.836 Open Manhole 600 S-1.002 40.447 150 S-1.001 40.447 150

MHS-4 42.156 1.854 Open Manhole 600 S-1.003 40.302 150 S-1.002 40.302 150

MHS-5 42.317 0.750 Open Manhole 450 S-2.000 41.567 150

MHS-6 42.839 0.750 Open Manhole 450 S-3.000 42.089 150

MHS-7 42.451 0.750 Open Manhole 450 S-3.001 41.701 150 S-3.000 41.701 150

MHS-8 42.341 0.750 Open Manhole 450 S-3.002 41.591 150 S-3.001 41.591 150

MHS-9 42.250 0.968 Open Manhole 450 S-2.001 41.282 150 S-2.000 41.282 150

S-3.002 41.282 150

MHS-10 42.205 1.940 Open Manhole 1200 S-1.004 40.265 150 S-1.003 40.265 150

S-2.001 41.242 150

MHS-11 41.518 0.750 Open Manhole 450 S-4.000 40.768 150

MHS-12 41.505 0.953 Open Manhole 450 S-4.001 40.552 150 S-4.000 40.552 150

MHS-13 41.491 1.313 Open Manhole 450 S-4.002 40.178 150 S-4.001 40.178 150

MHS-14 42.142 0.750 Open Manhole 450 S-5.000 41.392 150

MHS-15 41.671 1.764 Open Manhole 600 S-4.003 39.907 150 S-4.002 39.907 150

S-5.000 40.921 150

MHS-16 42.944 0.750 Open Manhole 450 S-6.000 42.194 150

MHS-17 42.262 0.750 Open Manhole 450 S-6.001 41.512 150 S-6.000 41.512 150

MHS-18 41.692 0.750 Open Manhole 450 S-6.002 40.942 150 S-6.001 40.942 150

MHS-19 41.750 1.116 Open Manhole 450 S-6.003 40.634 150 S-6.002 40.634 150

MHS-20 41.750 1.962 Open Manhole 1200 S-1.005 39.788 225 S-1.004 39.863 150

S-4.003 39.863 150

S-6.003 40.592 150

MHS-21 41.747 2.000 Open Manhole 1050 S-1.006 39.747 225 S-1.005 39.747 225

MHS-22 41.586 2.028 Open Manhole 1050 S-1.007 39.558 225 S-1.006 39.558 225

MHS- 40.780 1.389 Open Manhole 1050  To watercourse  S-1.007 39.391 225



TYPICAL FLAT FLOOR CHAMBER ( 1 : 20 )
(PART OF CHAMBER WALL REMOVED FOR CLARITY)

TYPICAL BANKED FLOOR CHAMBER ( 1 : 20 )
(PART OF CHAMBER WALL REMOVED FOR CLARITY)

VALVE FITTED TO A MODIFIED FLAT FLOOR CHAMBER ( 1 : 20 ) VALVE FITTED TO A MODIFIED BANKED FLOOR CHAMBER ( 1 : 20 )
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DRAWING

EXAMPLES OF CHAMBER TYPE AND MODIFICATIONS REQUIRED TO FIT VALVES



A-A ( 1 : 20 )

B-B ( 1 : 10 )

C ( 1 : 10 )
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MODIFICATIONS TO INSTALL TOGGLEBLOK VALVE INTO A FLAT FLOOR CHAMBER 

(D)

MIN TRENCH DIMENSIONS IN CHAMBER
FLOOR TO GIVE SUFFICIENT CLEARANCE 
FOR INSTALLATION AND OPERATION
OF TOGGLEBLOK VALVE.
(SEE TABLE FOR DIMENSIONS)

TRENCH ACTS AS
SLIT TRAP

(A)
SYMMETRICAL ABOUT 

FLAT HEAD WALL

(B
)

(C
)

SWING ARC OF FLAP



D-D ( 1 : 20 )

E-E ( 1 : 10 )

F ( 1 : 10 )
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MODIFICATIONS TO INSTALL TOGGLEBLOK VALVE INTO A BANKED FLOOR CHAMBER 

(A)
SYMMETRICAL ABOUT 

(B
)

(C
)

(D)

FLAT HEAD WALL

MIN TRENCH DIMENSIONS IN CHAMBER
FLOOR TO GIVE SUFFICIENT CLEARANCE 
FOR INSTALLATION AND OPERATION
OF TOGGLEBLOK VALVE.
(SEE TABLE FOR DIMENSIONS)

SWING ARC OF FLAP

TRENCH ACTS AS
SLIT TRAP
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Table
VALVE SIZE A B C D

TBV-150     
TBV-225     
TBV-300 700 350 850 600
TBV-375 800 400 1000 600
TBV-450     
TBV-500     
TBV-600     
TBV-675 1150 575 1325 900



 

 

Sandfield Engineering Services. 
Sandy Lane Industrial Estate, Sandy Lane, Stourport-on-Severn DY13 9QB 
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www.sandfieldengineering.com 
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Item No Size  Type Power / charger 

1 225MM FIRE VALVE WITH SPRING OPEN SW 12V battery / MAINS 
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TOGGLEBLOK™ OVERVIEW 
 
The system has been designed for emergency containment; to be used as part of the sites Emergency 
Management System EMS. 
You must read & follow the operation guide before operating the Toggleblok™ system. 
 
The Toggleblok™ uses compressed air to operate a Toggle clamp. Once it is mechanically locked in 
position there is no need to maintain air pressure to keep the valve closed. When the valve is open the 
valve, flap is held open on the springs.  
The control operation is battery with a trickle charged 20W solar panel or mains power supply. The power 
supply maintains a healthy battery; it will not recover a discharged or low voltage battery.  
 
Toggleblok is designed for emergency drainage isolation only, it is not a flow control valve. Only test valve 
during zero rainfall. If you close a valve during rain fall you may require a pump to remove flow to allow the 
valve to open. 
 
On activation the latch releases to allow the valve flap to drop into the flow. The Toggle clamps will then 
push the valve flap against the valve plate to seal off flow. When opening the valve, the Toggle clamps will 
release to open a drain hole in the flap. The drain hole will allow flow through the valve and the springs will 
lift the flap open. In the spill position (off seating valve) the contained water is pushing the flap open. In the 
fire position (on seating valve) the backed-up water pressure is forcing the flap shut.  
 
To meet CIRIA736 fire water runoff and industry guidance for containment of flow for up to 8 days section 
4.3.3, the Toggleblok™ valve will lock and seal permanently until opened again. It is essential to maintain 
the site drainage and valve. We cannot warrant changes in the drainage condition and the Toggleblok™ 
should be maintained to suit the potential conditions on the site. If materials other than surface water are 
allowed to enter the drains the reliability of the system can be compromised. Toggleblok is design for on 
seating position. It can work as off-seating with reduced head pressure.        
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GUIDE TO TOGGLEBLOK™ OPERATION  

The system has been designed for emergency containment; used as part of the sites Emergency 
Management System EMS. Do not adjust the system as it has been set at our factory. 
 

BEFORE ENTERING THE TOGGLEBLOK MANHOLE YOU MUST DICONNECT BATTERY AND ALL POWER 
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Toggleblok front view 
 

 
 

1. Initial Set up & start up 
When initially installing or replacing the battery the system needs to be operated to allow the 
processor to identify the valve position. On initial power up or signal fault no LED will be seen. 
To set the position carry out an OPEN TOGGLEBLOK action. This will set the GREEN LED, Open 
position. 

 
2. CLOSE TOGGLEBLOK Locally at panel. 

1. Press RED button >1< and hold for >5 seconds or until you hear the compressor start. The 
internal sounder will now sound continuously. The compressor will run, release button >1<. The 
valve close cycle has started. 

 
2. Once the valve has closed the LED >3< will turn from GREEN to RED. Sounder will stop once the    
internal processor has confirmed valve closed 

 
3. If the Toggleblok™ valve fails to close an AMBER or flashing LED will be seen. Sounder will 
sound to indicate FAULT  
. 
NB system is Battery / solar charge if the unit is left active without a charge the battery will drain and 
the system will fail.  
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3. OPEN Toggleblok™ valve locally at panel Stage. 

NB Before opening the valve allow the full close cycle to finish and log the operation, 
sounder stopped.   

 
1. Press GREEN button >2< and hold for >5 seconds or until the compressor starts, the sounder will 

sound. Release button >2<. The valve open cycle has started. 
 

2. Initially the Toggle clamp opens to releases pressure on the valve flap. 1 x 25MM port open to 
allow flow through the valve flap. The valve flap is then lifted back into the fully open position by 
the springs. The plunger valve will then indicate valve fully open. LED >3< will turn GREEN to 
indicate valve is fully open. 

 
3. If the valve flap fails to fully open in the initial open sequence an AMBER or flashing LED will 

flash, Sounder will also sound to indicate fault. Failed to fully open. The system now waits 10 
minutes to allow a further drain down. The open sequence will repeat.  

 
4. The Toggleblok™ may be unable to open due to backed up water pressure. It is vital that valve 

testing is never done during heavy rainfall. Only test when inlet flow is at a minimum.  
 
NB system is Battery / Solar charge, if the unit is left active without a charge the battery will drain 
and the system will fail.  
 

5. If the clamp fails it is not possible to lift the flap as the mechanical lock is holding. 
   The open function is there to identify if the valve open sequence has been fully completed.   
    
 
Failure to check a valve is open can result in flooding. 
 

. 
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4.  Inside Control Panel 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 5. FAULT FINDING 
Toggleblok™ Valve does not close on activation of button 
Make sure button is held for >5 seconds 
Check valve is not already closed 
Check battery voltage >12volts 
Has the system finished previous cycle 
 

Toggleblok™ Valve indicating close alarm but does not close   

Check valve flap is free to close 
Check airline 
 
No Panel LED 
Carry out an open function to activate LED  
Check power and battery condition 
 

C 
F 

A= CONTROLLER 
 
B= 12VDC COMPRESSOR 
 
C= 12V 12AH BATTERY 
 
D= 12V 2/5 SOL VALVE 
 
E= 12V SOUNDER 
 
F= 6MM RED TUBE CLOSE VALVE 

6MM YELLOW TUBE OPEN VALVE 
 

G= POWER SUPPLY INTERNAL 18VDC 
 
H= RCD / POWER EXTERNAL 230VAC  

  

J 

A 

D 

C 

B 

G 

F 

E 

H 
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No system power 
Check battery voltage >12v 
Check solar or mains charge circuit is on, Bench charge solar battery  
Has initial set up & start up being done 
 
Toggleblok™ Valve will not open after close operation,  
Make sure the button was held for >5 seconds. 
Make sure E STOP is reset 
Is the LED indicator flashing? 
Make sure clamp has released. 
Check open cylinders 
Check system for air leaks 
Is the chamber full of water? Repeat open cycle or allow repeat cycle every 10 minutes. 
 
 
NB: Before opening any valve after a close function the operator should check that the contained 
liquid is ok for release. It is essential that the contained material is released by an authorised 
person. 
 
 

Never enter the Toggleblok™ chamber unless the battery has been disconnected. 
 
6. MAINTENANCE 
NB. Isolate power and pneumatics prior to removing the Toggleblok™ valve guard or working on 
this equipment. 
 
The valve uses a mechanical locking flap valve which is controlled by a complete self-powering 
control panel. The system provides verification that the valve has been operated and closed. Once 
operated valves will stay mechanically locked without air pressure. 
 
The Toggleblok™ system is designed to deliver final tertiary containment as a final protection and 
should be used in conjunction with the sites Environmental Management system (EMS). 
 
 
 
 
 
7. Routine Maintenance 
We recommend that all pollution containment systems are serviced every 6/12 months by 
competent person(s) or sooner dependent on the environment they work in.  

 

Monthly PM / test the valve operation and log  
 
o Clear any debris from valve to allow clear movement. 

o Check Battery and charge supply 

o Clean solar panel if applicable, Bench charge battery 3 monthly if poor daylight charging 

o Send SMS List message to each controller number 
 
6 monthly / Annual  
o Check all panel terminals 

o Bench charge battery 

o Full Valve clean 
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o Inspect / replace seal as required 

o Check fixings and airlines 

 
Battery has a 3yr life span. Though batteries can function longer a replacement should be supplied 
after 3 yrs. For systems that the battery drains down without battery charge; battery life will be 
greatly reduced. 
 
NB: If the system is operated for any other reason than routine inspections, we recommend a 
thorough inspection is undertaken prior to resetting the unit into service. 
 
DO NOT try to lift valve if the clamp is closed. This is a mechanical lock and it is impossible to pull 
the valve open. 
 
WE RECOMMEND ALL VALVES SHOULD BE TESTED MONTHLY. FULL CONFINED SPACE 
SERVICE EVERY 6-12 MONTHS.    
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Auxiliary controls. 
 
If the system is to be connected to an oil separator alarm, flood alarm or fire alarm volt free N/O contact or 
relay.  
Close on alarm = Common (Blue or white) + RED link. 
 
 

 
 
 
 

Red = close 
Green = open 
Blue / White = Common 
 
Black = led common 
Purple = LED GREEN 
Orange = LED RED 
 

Common 

Close 
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SERVICING 

 

6 monthly service due Engineers sign off Date 

   

   

   

   

   

   
   

   

   

   
 
Serviceable items.  
* indicates recommended serviceable life. Condition and usage will reduce the serviceability of equipment.   
 

ITEM No DESCRIPTION  Supplier  Service life 

1 12V 12Ah lead acid battery or equivalent General supply 3yrs 

2 Valve flap seal TBV-225 Penstock Solutions 1yrs* 

3 Main clamp actuator TBV-225 Penstock Solutions 3yrs* 

4 Open limit plunger SMC 2yrs* 

5 2 x tension springs Penstock Solutions 2yrs* 

    

    

 



 

  



 Ltd Page 1

Date 18/02/2024 10:44 Designed by 
File Kirkby-SW.MDX Checked by
Micro Drainage Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes SLS-1 Manhole Sizes 600mm +

FSR Rainfall Model - England and Wales
Return Period (years) 2 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 19.200 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 0.600
Ratio R 0.395 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) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.500

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

S-1.000 44.844 0.444 100.9 0.021 5.00 0.0 0.600 o 150 Pipe/Conduit
S-1.001 6.181 0.061 100.9 0.005 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.002 14.710 0.146 100.9 0.009 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.003 3.697 0.037 100.9 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)

S-1.000 50.00 5.75 40.953 0.021 0.0 0.0 0.0 1.00 17.7 2.8
S-1.001 50.00 5.85 40.509 0.026 0.0 0.0 0.0 1.00 17.7 3.5
S-1.002 50.00 6.10 40.447 0.035 0.0 0.0 0.0 1.00 17.7 4.8
S-1.003 50.00 6.16 40.302 0.035 0.0 0.0 0.0 1.00 17.7 4.8

KRS Environmental

ss
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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

S-2.000 29.107 0.286 101.9 0.030 5.00 0.0 0.600 o 150 Pipe/Conduit

S-3.000 26.118 0.387 67.4 0.010 5.00 0.0 0.600 o 150 Pipe/Conduit
S-3.001 6.138 0.110 55.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-3.002 14.442 0.310 46.6 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.001 3.644 0.039 93.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.004 23.790 0.402 59.2 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-4.000 13.135 0.216 60.9 0.010 5.00 0.0 0.600 o 150 Pipe/Conduit
S-4.001 37.187 0.374 99.4 0.051 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)

S-2.000 50.00 5.49 41.567 0.030 0.0 0.0 0.0 1.00 17.6 4.1

S-3.000 50.00 5.35 42.089 0.010 0.0 0.0 0.0 1.23 21.7 1.3
S-3.001 50.00 5.43 41.701 0.010 0.0 0.0 0.0 1.35 23.9 1.3
S-3.002 50.00 5.59 41.591 0.010 0.0 0.0 0.0 1.48 26.1 1.3

S-2.001 50.00 5.65 41.282 0.040 0.0 0.0 0.0 1.04 18.4 5.4

S-1.004 50.00 6.46 40.265 0.075 0.0 0.0 0.0 1.31 23.1 10.2

S-4.000 50.00 5.17 40.768 0.010 0.0 0.0 0.0 1.29 22.8 1.4
S-4.001 50.00 5.78 40.552 0.061 0.0 0.0 0.0 1.01 17.8 8.3

KRS Environmental
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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

S-4.002 26.911 0.271 99.4 0.041 0.00 0.0 0.600 o 150 Pipe/Conduit

S-5.000 22.817 0.471 48.5 0.009 5.00 0.0 0.600 o 150 Pipe/Conduit

S-4.003 4.387 0.044 99.0 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit

S-6.000 20.702 0.682 30.4 0.003 5.00 0.0 0.600 o 150 Pipe/Conduit
S-6.001 21.863 0.569 38.4 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit
S-6.002 30.819 0.309 99.9 0.028 0.00 0.0 0.600 o 150 Pipe/Conduit
S-6.003 4.131 0.041 99.9 0.007 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.005 6.886 0.041 167.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S-1.006 31.796 0.189 167.9 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)

S-4.002 50.00 6.23 40.178 0.102 0.0 0.0 0.0 1.01 17.8 13.8

S-5.000 50.00 5.26 41.392 0.009 0.0 0.0 0.0 1.45 25.6 1.2

S-4.003 50.00 6.30 39.907 0.112 0.0 0.0 0.0 1.01 17.8 15.2

S-6.000 50.00 5.19 42.194 0.003 0.0 0.0 0.0 1.83 32.4 0.5
S-6.001 50.00 5.41 41.512 0.007 0.0 0.0 0.0 1.63 28.8 1.0
S-6.002 50.00 5.92 40.942 0.035 0.0 0.0 0.0 1.01 17.8 4.7
S-6.003 50.00 5.99 40.634 0.042 0.0 0.0 0.0 1.01 17.8 5.7

S-1.005 50.00 6.57 39.788 0.230 0.0 0.0 0.0 1.01 40.0 31.1
S-1.006 50.00 7.10 39.747 0.230 0.0 0.0 0.0 1.01 40.0 31.1

KRS Environmental
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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

S-1.007 28.050 0.167 167.9 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)

S-1.007 50.00 7.57 39.558 0.230 0.0 0.0 0.0 1.01 40.0 31.1

KRS Environmental

ss
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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)

MHS-1 41.703 0.750 Open Manhole 450 S-1.000 40.953 150

MHS-2 42.309 1.801 Open Manhole 600 S-1.001 40.509 150 S-1.000 40.509 150

MHS-3 42.284 1.836 Open Manhole 600 S-1.002 40.447 150 S-1.001 40.447 150

MHS-4 42.156 1.854 Open Manhole 600 S-1.003 40.302 150 S-1.002 40.302 150

MHS-5 42.317 0.750 Open Manhole 450 S-2.000 41.567 150

MHS-6 42.839 0.750 Open Manhole 450 S-3.000 42.089 150

MHS-7 42.451 0.750 Open Manhole 450 S-3.001 41.701 150 S-3.000 41.701 150

MHS-8 42.341 0.750 Open Manhole 450 S-3.002 41.591 150 S-3.001 41.591 150

MHS-9 42.250 0.968 Open Manhole 450 S-2.001 41.282 150 S-2.000 41.282 150

S-3.002 41.282 150

MHS-10 42.205 1.940 Open Manhole 1200 S-1.004 40.265 150 S-1.003 40.265 150

S-2.001 41.242 150 977

MHS-11 41.518 0.750 Open Manhole 450 S-4.000 40.768 150

MHS-12 41.505 0.953 Open Manhole 450 S-4.001 40.552 150 S-4.000 40.552 150

MHS-13 41.491 1.313 Open Manhole 450 S-4.002 40.178 150 S-4.001 40.178 150

MHS-14 42.142 0.750 Open Manhole 450 S-5.000 41.392 150

MHS-15 41.671 1.764 Open Manhole 600 S-4.003 39.907 150 S-4.002 39.907 150

S-5.000 40.921 150 1014

MHS-16 42.944 0.750 Open Manhole 450 S-6.000 42.194 150

MHS-17 42.262 0.750 Open Manhole 450 S-6.001 41.512 150 S-6.000 41.512 150

MHS-18 41.692 0.750 Open Manhole 450 S-6.002 40.942 150 S-6.001 40.942 150

MHS-19 41.750 1.116 Open Manhole 450 S-6.003 40.634 150 S-6.002 40.634 150

MHS-20 41.750 1.962 Open Manhole 1200 S-1.005 39.788 225 S-1.004 39.863 150

KRS Environmental
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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)

S-4.003 39.863 150

S-6.003 40.592 150 729

MHS-21 41.747 2.000 Open Manhole 1050 S-1.006 39.747 225 S-1.005 39.747 225

MHS-22 41.586 2.028 Open Manhole 1050 S-1.007 39.558 225 S-1.006 39.558 225

MHS- 40.780 1.389 Open Manhole 1050 OUTFALL S-1.007 39.391 225

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

MHS-1 343596.024 397161.551 343596.024 397161.551 Required

MHS-2 343640.317 397154.536 343640.317 397154.536 Required

MHS-3 343643.824 397149.446 343643.824 397149.446 Required

MHS-4 343641.417 397134.934 343641.417 397134.934 Required

MHS-5 343677.419 397129.248 343677.419 397129.248 Required

KRS Environmental
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Manhole Schedules for Storm

©1982-2020 Innovyze

MHS-6 343680.914 397148.055 343680.914 397148.055 Required

MHS-7 343655.116 397152.133 343655.116 397152.133 Required

MHS-8 343650.455 397148.139 343650.455 397148.139 Required

MHS-9 343648.671 397133.807 343648.671 397133.807 Required

MHS-10 343645.062 397134.315 343645.062 397134.315 Required

MHS-11 343591.952 397160.039 343591.952 397160.039 Required

MHS-12 343589.955 397147.057 343589.955 397147.057 Required

MHS-13 343610.177 397115.849 343610.177 397115.849 Required

MHS-14 343641.135 397133.825 343641.135 397133.825 Required

MHS-15 343636.724 397111.439 343636.724 397111.439 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

KRS Environmental
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Manhole Schedules for Storm
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MHS-16 343682.245 397146.890 343682.245 397146.890 Required

MHS-17 343679.166 397126.418 343679.166 397126.418 Required

MHS-18 343675.505 397104.864 343675.505 397104.864 Required

MHS-19 343645.143 397110.156 343645.143 397110.156 Required

MHS-20 343641.073 397110.862 343641.073 397110.862 Required

MHS-21 343646.782 397107.011 343646.782 397107.011 Required

MHS-22 343678.281 397102.678 343678.281 397102.678 Required

MHS- 343702.766 397088.991 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

KRS Environmental

ss
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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)

S-1.000 o 150 MHS-1 41.703 40.953 0.600 Open Manhole 450
S-1.001 o 150 MHS-2 42.309 40.509 1.651 Open Manhole 600
S-1.002 o 150 MHS-3 42.284 40.447 1.686 Open Manhole 600
S-1.003 o 150 MHS-4 42.156 40.302 1.704 Open Manhole 600

S-2.000 o 150 MHS-5 42.317 41.567 0.600 Open Manhole 450

S-3.000 o 150 MHS-6 42.839 42.089 0.600 Open Manhole 450
S-3.001 o 150 MHS-7 42.451 41.701 0.600 Open Manhole 450
S-3.002 o 150 MHS-8 42.341 41.591 0.600 Open Manhole 450

S-2.001 o 150 MHS-9 42.250 41.282 0.818 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)

S-1.000 44.844 100.9 MHS-2 42.309 40.509 1.651 Open Manhole 600
S-1.001 6.181 100.9 MHS-3 42.284 40.447 1.686 Open Manhole 600
S-1.002 14.710 100.9 MHS-4 42.156 40.302 1.704 Open Manhole 600
S-1.003 3.697 100.9 MHS-10 42.205 40.265 1.790 Open Manhole 1200

S-2.000 29.107 101.9 MHS-9 42.250 41.282 0.818 Open Manhole 450

S-3.000 26.118 67.4 MHS-7 42.451 41.701 0.600 Open Manhole 450
S-3.001 6.138 55.8 MHS-8 42.341 41.591 0.600 Open Manhole 450
S-3.002 14.442 46.6 MHS-9 42.250 41.282 0.818 Open Manhole 450

S-2.001 3.644 93.1 MHS-10 42.205 41.242 0.813 Open Manhole 1200

KRS Environmental
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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)

S-1.004 o 150 MHS-10 42.205 40.265 1.790 Open Manhole 1200

S-4.000 o 150 MHS-11 41.518 40.768 0.600 Open Manhole 450
S-4.001 o 150 MHS-12 41.505 40.552 0.803 Open Manhole 450
S-4.002 o 150 MHS-13 41.491 40.178 1.163 Open Manhole 450

S-5.000 o 150 MHS-14 42.142 41.392 0.600 Open Manhole 450

S-4.003 o 150 MHS-15 41.671 39.907 1.614 Open Manhole 600

S-6.000 o 150 MHS-16 42.944 42.194 0.600 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)

S-1.004 23.790 59.2 MHS-20 41.750 39.863 1.737 Open Manhole 1200

S-4.000 13.135 60.9 MHS-12 41.505 40.552 0.803 Open Manhole 450
S-4.001 37.187 99.4 MHS-13 41.491 40.178 1.163 Open Manhole 450
S-4.002 26.911 99.4 MHS-15 41.671 39.907 1.614 Open Manhole 600

S-5.000 22.817 48.5 MHS-15 41.671 40.921 0.600 Open Manhole 600

S-4.003 4.387 99.0 MHS-20 41.750 39.863 1.737 Open Manhole 1200

S-6.000 20.702 30.4 MHS-17 42.262 41.512 0.600 Open Manhole 450

KRS Environmental
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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)

S-6.001 o 150 MHS-17 42.262 41.512 0.600 Open Manhole 450
S-6.002 o 150 MHS-18 41.692 40.942 0.600 Open Manhole 450
S-6.003 o 150 MHS-19 41.750 40.634 0.966 Open Manhole 450

S-1.005 o 225 MHS-20 41.750 39.788 1.737 Open Manhole 1200
S-1.006 o 225 MHS-21 41.747 39.747 1.775 Open Manhole 1050
S-1.007 o 225 MHS-22 41.586 39.558 1.803 Open Manhole 1050

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)

S-6.001 21.863 38.4 MHS-18 41.692 40.942 0.600 Open Manhole 450
S-6.002 30.819 99.9 MHS-19 41.750 40.634 0.966 Open Manhole 450
S-6.003 4.131 99.9 MHS-20 41.750 40.592 1.008 Open Manhole 1200

S-1.005 6.886 167.9 MHS-21 41.747 39.747 1.775 Open Manhole 1050
S-1.006 31.796 167.9 MHS-22 41.586 39.558 1.803 Open Manhole 1050
S-1.007 28.050 167.9 MHS- 40.780 39.391 1.164 Open Manhole 1050

KRS Environmental
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Area Summary for Storm
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 70 0.030 0.021 0.021
1.001 User  - 70 0.008 0.005 0.005
1.002 User  - 70 0.013 0.009 0.009
1.003  -  - 100 0.000 0.000 0.000
2.000 User  - 50 0.060 0.030 0.030
3.000 User  - 70 0.014 0.010 0.010
3.001  -  - 100 0.000 0.000 0.000
3.002  -  - 100 0.000 0.000 0.000
2.001  -  - 100 0.000 0.000 0.000
1.004  -  - 100 0.000 0.000 0.000
4.000 User  - 50 0.021 0.010 0.010
4.001 User  - 50 0.102 0.051 0.051
4.002 User  - 50 0.081 0.041 0.041
5.000 User  - 70 0.013 0.009 0.009
4.003 User  - 50 0.003 0.001 0.001
6.000 User  - 50 0.007 0.003 0.003
6.001 User  - 50 0.008 0.004 0.004
6.002 User  - 50 0.055 0.028 0.028
6.003 User  - 50 0.015 0.007 0.007
1.005  -  - 100 0.000 0.000 0.000
1.006  -  - 100 0.000 0.000 0.000
1.007  -  - 100 0.000 0.000 0.000

Total Total Total
0.428 0.230 0.230

KRS Environmental
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Simulation Criteria for Storm

©1982-2020 Innovyze

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 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 1 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.395 Cv (Winter) 0.840

Region England and Wales Profile Type Summer Storm Duration (mins) 30

KRS Environmental
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Online Controls for Storm

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: MHS-20, DS/PN: S-1.005, Volume (m³): 2.7

Unit Reference MD-SHE-0103-5000-1200-5000 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 103

Design Flow (l/s) 5.0 Invert Level (m) 39.788
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
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) 1.200 5.0 Kick-Flo® 0.745 4.0
Flush-Flo™ 0.354 5.0 Mean Flow over Head Range - 4.4

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

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

0.100 3.4 0.600 4.7 1.600 5.7 2.600 7.2 5.000 9.8 7.500 11.8
0.200 4.7 0.800 4.1 1.800 6.0 3.000 7.7 5.500 10.2 8.000 12.2
0.300 5.0 1.000 4.6 2.000 6.3 3.500 8.3 6.000 10.7 8.500 12.6
0.400 5.0 1.200 5.0 2.200 6.6 4.000 8.8 6.500 11.1 9.000 12.9
0.500 4.9 1.400 5.4 2.400 6.9 4.500 9.3 7.000 11.5 9.500 13.3

KRS Environmental
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Offline Controls for Storm
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Weir Manhole: MHS-20, DS/PN: S-1.005, Loop to PN: S-1.006

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 40.988

KRS Environmental
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Storage Structures for Storm
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Cellular Storage Manhole: MHS-20, DS/PN: S-1.005

Invert Level (m) 39.788 Infiltration Coefficient Side (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Base (m/hr) 0.00000 Safety Factor 2.0

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

0.000 90.0 90.0 1.200 90.0 145.2 1.300 0.0 145.2

KRS Environmental
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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 0.000

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 Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 1 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 0.750

Region England and Wales Ratio R 0.395 Cv (Winter) 0.840

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, 480, 600, 720, 960, 1440, 2160, 2880, 4320,

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

Climate Change (%) 25

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) Status

S-1.000 MHS-1 15 Winter 1 +25% 40.999 -0.104 0.000 0.19 3.3 OK
S-1.001 MHS-2 15 Winter 1 +25% 40.562 -0.096 0.000 0.28 4.1 OK
S-1.002 MHS-3 15 Winter 1 +25% 40.507 -0.091 0.000 0.33 5.4 OK
S-1.003 MHS-4 15 Winter 1 +25% 40.372 -0.080 0.000 0.45 5.4 OK
S-2.000 MHS-5 15 Winter 1 +25% 41.623 -0.094 0.000 0.29 4.9 OK
S-3.000 MHS-6 15 Winter 1 +25% 42.117 -0.122 0.000 0.08 1.6 OK
S-3.001 MHS-7 15 Winter 1 +25% 41.730 -0.121 0.000 0.08 1.6 OK
S-3.002 MHS-8 15 Winter 1 +25% 41.617 -0.124 0.000 0.07 1.6 OK

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

©1982-2020 Innovyze

PN
US/MH
Name

Level
Exceeded

S-1.000 MHS-1
S-1.001 MHS-2
S-1.002 MHS-3
S-1.003 MHS-4
S-2.000 MHS-5
S-3.000 MHS-6
S-3.001 MHS-7
S-3.002 MHS-8

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

©1982-2020 Innovyze

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) Status

S-2.001 MHS-9 15 Winter 1 +25% 41.360 -0.072 0.000 0.53 6.6 OK
S-1.004 MHS-10 15 Winter 1 +25% 40.344 -0.071 0.000 0.54 11.9 OK
S-4.000 MHS-11 15 Winter 1 +25% 40.797 -0.121 0.000 0.08 1.7 OK
S-4.001 MHS-12 15 Winter 1 +25% 40.629 -0.073 0.000 0.51 8.8 OK
S-4.002 MHS-13 15 Winter 1 +25% 40.285 -0.043 0.000 0.84 14.4 OK
S-5.000 MHS-14 15 Winter 1 +25% 41.416 -0.126 0.000 0.06 1.5 OK
S-4.003 MHS-15 15 Winter 1 +25% 1/15 Summer 40.071 0.013 0.000 1.20 15.9 SURCHARGED
S-6.000 MHS-16 15 Winter 1 +25% 42.207 -0.137 0.000 0.02 0.6 OK
S-6.001 MHS-17 15 Winter 1 +25% 41.531 -0.130 0.000 0.04 1.1 OK
S-6.002 MHS-18 15 Winter 1 +25% 40.998 -0.094 0.000 0.29 5.0 OK
S-6.003 MHS-19 15 Winter 1 +25% 40.706 -0.077 0.000 0.47 6.0 OK
S-1.005 MHS-20 60 Winter 1 +25% 1/60 Winter 0 40.018 0.005 0.000 0.16 0.0 54 4.8 SURCHARGED
S-1.006 MHS-21 60 Winter 1 +25% 39.800 -0.172 0.000 0.13 4.8 OK
S-1.007 MHS-22 60 Winter 1 +25% 39.611 -0.172 0.000 0.13 4.8 OK

PN
US/MH
Name

Level
Exceeded

S-2.001 MHS-9
S-1.004 MHS-10
S-4.000 MHS-11
S-4.001 MHS-12
S-4.002 MHS-13
S-5.000 MHS-14
S-4.003 MHS-15
S-6.000 MHS-16
S-6.001 MHS-17
S-6.002 MHS-18

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

©1982-2020 Innovyze

S-6.003 MHS-19
S-1.005 MHS-20
S-1.006 MHS-21
S-1.007 MHS-22

PN
US/MH
Name

Level
Exceeded

KRS Environmental
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes SLS-1 Manhole Sizes 600mm +

FSR Rainfall Model - England and Wales
Return Period (years) 2 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 19.200 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 0.600
Ratio R 0.395 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) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.500

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

S-1.000 44.844 0.444 100.9 0.021 5.00 0.0 0.600 o 150 Pipe/Conduit
S-1.001 6.181 0.061 100.9 0.005 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.002 14.710 0.146 100.9 0.009 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.003 3.697 0.037 100.9 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)

S-1.000 50.00 5.75 40.953 0.021 0.0 0.0 0.0 1.00 17.7 2.8
S-1.001 50.00 5.85 40.509 0.026 0.0 0.0 0.0 1.00 17.7 3.5
S-1.002 50.00 6.10 40.447 0.035 0.0 0.0 0.0 1.00 17.7 4.8
S-1.003 50.00 6.16 40.302 0.035 0.0 0.0 0.0 1.00 17.7 4.8

KRS Environmental
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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

S-2.000 29.107 0.286 101.9 0.030 5.00 0.0 0.600 o 150 Pipe/Conduit

S-3.000 26.118 0.387 67.4 0.010 5.00 0.0 0.600 o 150 Pipe/Conduit
S-3.001 6.138 0.110 55.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-3.002 14.442 0.310 46.6 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.001 3.644 0.039 93.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.004 23.790 0.402 59.2 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-4.000 13.135 0.216 60.9 0.010 5.00 0.0 0.600 o 150 Pipe/Conduit
S-4.001 37.187 0.374 99.4 0.051 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)

S-2.000 50.00 5.49 41.567 0.030 0.0 0.0 0.0 1.00 17.6 4.1

S-3.000 50.00 5.35 42.089 0.010 0.0 0.0 0.0 1.23 21.7 1.3
S-3.001 50.00 5.43 41.701 0.010 0.0 0.0 0.0 1.35 23.9 1.3
S-3.002 50.00 5.59 41.591 0.010 0.0 0.0 0.0 1.48 26.1 1.3

S-2.001 50.00 5.65 41.282 0.040 0.0 0.0 0.0 1.04 18.4 5.4

S-1.004 50.00 6.46 40.265 0.075 0.0 0.0 0.0 1.31 23.1 10.2

S-4.000 50.00 5.17 40.768 0.010 0.0 0.0 0.0 1.29 22.8 1.4
S-4.001 50.00 5.78 40.552 0.061 0.0 0.0 0.0 1.01 17.8 8.3
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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

S-4.002 26.911 0.271 99.4 0.041 0.00 0.0 0.600 o 150 Pipe/Conduit

S-5.000 22.817 0.471 48.5 0.009 5.00 0.0 0.600 o 150 Pipe/Conduit

S-4.003 4.387 0.044 99.0 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit

S-6.000 20.702 0.682 30.4 0.003 5.00 0.0 0.600 o 150 Pipe/Conduit
S-6.001 21.863 0.569 38.4 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit
S-6.002 30.819 0.309 99.9 0.028 0.00 0.0 0.600 o 150 Pipe/Conduit
S-6.003 4.131 0.041 99.9 0.007 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.005 6.886 0.041 167.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S-1.006 31.796 0.189 167.9 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)

S-4.002 50.00 6.23 40.178 0.102 0.0 0.0 0.0 1.01 17.8 13.8

S-5.000 50.00 5.26 41.392 0.009 0.0 0.0 0.0 1.45 25.6 1.2

S-4.003 50.00 6.30 39.907 0.112 0.0 0.0 0.0 1.01 17.8 15.2

S-6.000 50.00 5.19 42.194 0.003 0.0 0.0 0.0 1.83 32.4 0.5
S-6.001 50.00 5.41 41.512 0.007 0.0 0.0 0.0 1.63 28.8 1.0
S-6.002 50.00 5.92 40.942 0.035 0.0 0.0 0.0 1.01 17.8 4.7
S-6.003 50.00 5.99 40.634 0.042 0.0 0.0 0.0 1.01 17.8 5.7

S-1.005 50.00 6.57 39.788 0.230 0.0 0.0 0.0 1.01 40.0 31.1
S-1.006 50.00 7.10 39.747 0.230 0.0 0.0 0.0 1.01 40.0 31.1
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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

S-1.007 28.050 0.167 167.9 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)

S-1.007 50.00 7.57 39.558 0.230 0.0 0.0 0.0 1.01 40.0 31.1
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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)

MHS-1 41.703 0.750 Open Manhole 450 S-1.000 40.953 150

MHS-2 42.309 1.801 Open Manhole 600 S-1.001 40.509 150 S-1.000 40.509 150

MHS-3 42.284 1.836 Open Manhole 600 S-1.002 40.447 150 S-1.001 40.447 150

MHS-4 42.156 1.854 Open Manhole 600 S-1.003 40.302 150 S-1.002 40.302 150

MHS-5 42.317 0.750 Open Manhole 450 S-2.000 41.567 150

MHS-6 42.839 0.750 Open Manhole 450 S-3.000 42.089 150

MHS-7 42.451 0.750 Open Manhole 450 S-3.001 41.701 150 S-3.000 41.701 150

MHS-8 42.341 0.750 Open Manhole 450 S-3.002 41.591 150 S-3.001 41.591 150

MHS-9 42.250 0.968 Open Manhole 450 S-2.001 41.282 150 S-2.000 41.282 150

S-3.002 41.282 150

MHS-10 42.205 1.940 Open Manhole 1200 S-1.004 40.265 150 S-1.003 40.265 150

S-2.001 41.242 150 977

MHS-11 41.518 0.750 Open Manhole 450 S-4.000 40.768 150

MHS-12 41.505 0.953 Open Manhole 450 S-4.001 40.552 150 S-4.000 40.552 150

MHS-13 41.491 1.313 Open Manhole 450 S-4.002 40.178 150 S-4.001 40.178 150

MHS-14 42.142 0.750 Open Manhole 450 S-5.000 41.392 150

MHS-15 41.671 1.764 Open Manhole 600 S-4.003 39.907 150 S-4.002 39.907 150

S-5.000 40.921 150 1014

MHS-16 42.944 0.750 Open Manhole 450 S-6.000 42.194 150

MHS-17 42.262 0.750 Open Manhole 450 S-6.001 41.512 150 S-6.000 41.512 150

MHS-18 41.692 0.750 Open Manhole 450 S-6.002 40.942 150 S-6.001 40.942 150

MHS-19 41.750 1.116 Open Manhole 450 S-6.003 40.634 150 S-6.002 40.634 150

MHS-20 41.750 1.962 Open Manhole 1200 S-1.005 39.788 225 S-1.004 39.863 150
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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)

S-4.003 39.863 150

S-6.003 40.592 150 729

MHS-21 41.747 2.000 Open Manhole 1050 S-1.006 39.747 225 S-1.005 39.747 225

MHS-22 41.586 2.028 Open Manhole 1050 S-1.007 39.558 225 S-1.006 39.558 225

MHS- 40.780 1.389 Open Manhole 1050 OUTFALL S-1.007 39.391 225

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

MHS-1 343596.024 397161.551 343596.024 397161.551 Required

MHS-2 343640.317 397154.536 343640.317 397154.536 Required

MHS-3 343643.824 397149.446 343643.824 397149.446 Required

MHS-4 343641.417 397134.934 343641.417 397134.934 Required

MHS-5 343677.419 397129.248 343677.419 397129.248 Required

KRS Environmental
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Manhole Schedules for Storm
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MHS-6 343680.914 397148.055 343680.914 397148.055 Required

MHS-7 343655.116 397152.133 343655.116 397152.133 Required

MHS-8 343650.455 397148.139 343650.455 397148.139 Required

MHS-9 343648.671 397133.807 343648.671 397133.807 Required

MHS-10 343645.062 397134.315 343645.062 397134.315 Required

MHS-11 343591.952 397160.039 343591.952 397160.039 Required

MHS-12 343589.955 397147.057 343589.955 397147.057 Required

MHS-13 343610.177 397115.849 343610.177 397115.849 Required

MHS-14 343641.135 397133.825 343641.135 397133.825 Required

MHS-15 343636.724 397111.439 343636.724 397111.439 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Manhole Schedules for Storm
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MHS-16 343682.245 397146.890 343682.245 397146.890 Required

MHS-17 343679.166 397126.418 343679.166 397126.418 Required

MHS-18 343675.505 397104.864 343675.505 397104.864 Required

MHS-19 343645.143 397110.156 343645.143 397110.156 Required

MHS-20 343641.073 397110.862 343641.073 397110.862 Required

MHS-21 343646.782 397107.011 343646.782 397107.011 Required

MHS-22 343678.281 397102.678 343678.281 397102.678 Required

MHS- 343702.766 397088.991 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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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)

S-1.000 o 150 MHS-1 41.703 40.953 0.600 Open Manhole 450
S-1.001 o 150 MHS-2 42.309 40.509 1.651 Open Manhole 600
S-1.002 o 150 MHS-3 42.284 40.447 1.686 Open Manhole 600
S-1.003 o 150 MHS-4 42.156 40.302 1.704 Open Manhole 600

S-2.000 o 150 MHS-5 42.317 41.567 0.600 Open Manhole 450

S-3.000 o 150 MHS-6 42.839 42.089 0.600 Open Manhole 450
S-3.001 o 150 MHS-7 42.451 41.701 0.600 Open Manhole 450
S-3.002 o 150 MHS-8 42.341 41.591 0.600 Open Manhole 450

S-2.001 o 150 MHS-9 42.250 41.282 0.818 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)

S-1.000 44.844 100.9 MHS-2 42.309 40.509 1.651 Open Manhole 600
S-1.001 6.181 100.9 MHS-3 42.284 40.447 1.686 Open Manhole 600
S-1.002 14.710 100.9 MHS-4 42.156 40.302 1.704 Open Manhole 600
S-1.003 3.697 100.9 MHS-10 42.205 40.265 1.790 Open Manhole 1200

S-2.000 29.107 101.9 MHS-9 42.250 41.282 0.818 Open Manhole 450

S-3.000 26.118 67.4 MHS-7 42.451 41.701 0.600 Open Manhole 450
S-3.001 6.138 55.8 MHS-8 42.341 41.591 0.600 Open Manhole 450
S-3.002 14.442 46.6 MHS-9 42.250 41.282 0.818 Open Manhole 450

S-2.001 3.644 93.1 MHS-10 42.205 41.242 0.813 Open Manhole 1200

KRS Environmental
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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)

S-1.004 o 150 MHS-10 42.205 40.265 1.790 Open Manhole 1200

S-4.000 o 150 MHS-11 41.518 40.768 0.600 Open Manhole 450
S-4.001 o 150 MHS-12 41.505 40.552 0.803 Open Manhole 450
S-4.002 o 150 MHS-13 41.491 40.178 1.163 Open Manhole 450

S-5.000 o 150 MHS-14 42.142 41.392 0.600 Open Manhole 450

S-4.003 o 150 MHS-15 41.671 39.907 1.614 Open Manhole 600

S-6.000 o 150 MHS-16 42.944 42.194 0.600 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)

S-1.004 23.790 59.2 MHS-20 41.750 39.863 1.737 Open Manhole 1200

S-4.000 13.135 60.9 MHS-12 41.505 40.552 0.803 Open Manhole 450
S-4.001 37.187 99.4 MHS-13 41.491 40.178 1.163 Open Manhole 450
S-4.002 26.911 99.4 MHS-15 41.671 39.907 1.614 Open Manhole 600

S-5.000 22.817 48.5 MHS-15 41.671 40.921 0.600 Open Manhole 600

S-4.003 4.387 99.0 MHS-20 41.750 39.863 1.737 Open Manhole 1200

S-6.000 20.702 30.4 MHS-17 42.262 41.512 0.600 Open Manhole 450
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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)

S-6.001 o 150 MHS-17 42.262 41.512 0.600 Open Manhole 450
S-6.002 o 150 MHS-18 41.692 40.942 0.600 Open Manhole 450
S-6.003 o 150 MHS-19 41.750 40.634 0.966 Open Manhole 450

S-1.005 o 225 MHS-20 41.750 39.788 1.737 Open Manhole 1200
S-1.006 o 225 MHS-21 41.747 39.747 1.775 Open Manhole 1050
S-1.007 o 225 MHS-22 41.586 39.558 1.803 Open Manhole 1050

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)

S-6.001 21.863 38.4 MHS-18 41.692 40.942 0.600 Open Manhole 450
S-6.002 30.819 99.9 MHS-19 41.750 40.634 0.966 Open Manhole 450
S-6.003 4.131 99.9 MHS-20 41.750 40.592 1.008 Open Manhole 1200

S-1.005 6.886 167.9 MHS-21 41.747 39.747 1.775 Open Manhole 1050
S-1.006 31.796 167.9 MHS-22 41.586 39.558 1.803 Open Manhole 1050
S-1.007 28.050 167.9 MHS- 40.780 39.391 1.164 Open Manhole 1050
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Area Summary for Storm

©1982-2020 Innovyze

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 70 0.030 0.021 0.021
1.001 User  - 70 0.008 0.005 0.005
1.002 User  - 70 0.013 0.009 0.009
1.003  -  - 100 0.000 0.000 0.000
2.000 User  - 50 0.060 0.030 0.030
3.000 User  - 70 0.014 0.010 0.010
3.001  -  - 100 0.000 0.000 0.000
3.002  -  - 100 0.000 0.000 0.000
2.001  -  - 100 0.000 0.000 0.000
1.004  -  - 100 0.000 0.000 0.000
4.000 User  - 50 0.021 0.010 0.010
4.001 User  - 50 0.102 0.051 0.051
4.002 User  - 50 0.081 0.041 0.041
5.000 User  - 70 0.013 0.009 0.009
4.003 User  - 50 0.003 0.001 0.001
6.000 User  - 50 0.007 0.003 0.003
6.001 User  - 50 0.008 0.004 0.004
6.002 User  - 50 0.055 0.028 0.028
6.003 User  - 50 0.015 0.007 0.007
1.005  -  - 100 0.000 0.000 0.000
1.006  -  - 100 0.000 0.000 0.000
1.007  -  - 100 0.000 0.000 0.000

Total Total Total
0.428 0.230 0.230
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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 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 1 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.395 Cv (Winter) 0.840

Region England and Wales Profile Type Summer Storm Duration (mins) 30

KRS Environmental
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: MHS-20, DS/PN: S-1.005, Volume (m³): 2.7

Unit Reference MD-SHE-0103-5000-1200-5000 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 103

Design Flow (l/s) 5.0 Invert Level (m) 39.788
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
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) 1.200 5.0 Kick-Flo® 0.745 4.0
Flush-Flo™ 0.354 5.0 Mean Flow over Head Range - 4.4

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

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

0.100 3.4 0.600 4.7 1.600 5.7 2.600 7.2 5.000 9.8 7.500 11.8
0.200 4.7 0.800 4.1 1.800 6.0 3.000 7.7 5.500 10.2 8.000 12.2
0.300 5.0 1.000 4.6 2.000 6.3 3.500 8.3 6.000 10.7 8.500 12.6
0.400 5.0 1.200 5.0 2.200 6.6 4.000 8.8 6.500 11.1 9.000 12.9
0.500 4.9 1.400 5.4 2.400 6.9 4.500 9.3 7.000 11.5 9.500 13.3
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Offline Controls for Storm
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Weir Manhole: MHS-20, DS/PN: S-1.005, Loop to PN: S-1.006

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 40.988
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Storage Structures for Storm
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Cellular Storage Manhole: MHS-20, DS/PN: S-1.005

Invert Level (m) 39.788 Infiltration Coefficient Side (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Base (m/hr) 0.00000 Safety Factor 2.0

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

0.000 90.0 90.0 1.200 90.0 145.2 1.300 0.0 145.2
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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 0.000

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 Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 1 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 0.750

Region England and Wales Ratio R 0.395 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880, 4320,

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

Climate Change (%) 40

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) Status

S-1.000 MHS-1 15 Winter 30 +40% 41.033 -0.070 0.000 0.53 9.2 OK
S-1.001 MHS-2 15 Winter 30 +40% 30/15 Summer 40.855 0.196 0.000 0.66 9.7 SURCHARGED
S-1.002 MHS-3 15 Winter 30 +40% 30/15 Summer 40.833 0.236 0.000 0.82 13.4 SURCHARGED
S-1.003 MHS-4 15 Winter 30 +40% 30/15 Summer 40.759 0.308 0.000 0.96 11.5 SURCHARGED
S-2.000 MHS-5 15 Winter 30 +40% 41.671 -0.046 0.000 0.80 13.4 OK
S-3.000 MHS-6 15 Winter 30 +40% 42.136 -0.102 0.000 0.22 4.5 OK
S-3.001 MHS-7 15 Winter 30 +40% 41.750 -0.102 0.000 0.22 4.4 OK

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

Level
Exceeded

S-1.000 MHS-1
S-1.001 MHS-2
S-1.002 MHS-3
S-1.003 MHS-4
S-2.000 MHS-5
S-3.000 MHS-6
S-3.001 MHS-7
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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)

Pipe
Flow
(l/s)

S-3.002 MHS-8 15 Winter 30 +40% 41.635 -0.106 0.000 0.19 4.5
S-2.001 MHS-9 15 Winter 30 +40% 30/15 Summer 41.470 0.038 0.000 1.46 18.1
S-1.004 MHS-10 15 Winter 30 +40% 30/15 Summer 40.726 0.311 0.000 1.26 27.7
S-4.000 MHS-11 15 Winter 30 +40% 30/15 Summer 30/15 Summer 41.518 0.600 0.280 0.17 3.5
S-4.001 MHS-12 15 Winter 30 +40% 30/15 Summer 30/15 Summer 41.506 0.804 0.732 1.22 21.1
S-4.002 MHS-13 15 Summer 30 +40% 30/15 Summer 41.373 1.045 0.000 1.90 32.3
S-5.000 MHS-14 15 Winter 30 +40% 41.434 -0.109 0.000 0.17 4.1
S-4.003 MHS-15 120 Winter 30 +40% 30/15 Summer 40.585 0.527 0.000 1.17 15.4
S-6.000 MHS-16 15 Winter 30 +40% 42.215 -0.128 0.000 0.05 1.5
S-6.001 MHS-17 15 Winter 30 +40% 41.547 -0.114 0.000 0.13 3.5
S-6.002 MHS-18 15 Winter 30 +40% 30/15 Summer 41.137 0.044 0.000 0.95 16.3
S-6.003 MHS-19 15 Winter 30 +40% 30/15 Summer 40.838 0.054 0.000 1.55 19.7
S-1.005 MHS-20 120 Winter 30 +40% 30/15 Summer 0 40.581 0.568 0.000 0.17 0.0 132 5.0
S-1.006 MHS-21 600 Summer 30 +40% 39.801 -0.171 0.000 0.13 5.0
S-1.007 MHS-22 720 Winter 30 +40% 39.612 -0.171 0.000 0.13 5.0

PN
US/MH
Name Status

Level
Exceeded

S-3.002 MHS-8 OK
S-2.001 MHS-9 SURCHARGED
S-1.004 MHS-10 SURCHARGED
S-4.000 MHS-11 FLOOD 4
S-4.001 MHS-12 FLOOD 2
S-4.002 MHS-13 FLOOD RISK
S-5.000 MHS-14 OK
S-4.003 MHS-15 SURCHARGED
S-6.000 MHS-16 OK
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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S-6.001 MHS-17 OK
S-6.002 MHS-18 SURCHARGED
S-6.003 MHS-19 SURCHARGED
S-1.005 MHS-20 SURCHARGED
S-1.006 MHS-21 OK
S-1.007 MHS-22 OK

PN
US/MH
Name Status

Level
Exceeded
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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Pipe Sizes SLS-1 Manhole Sizes 600mm +

FSR Rainfall Model - England and Wales
Return Period (years) 2 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m) 1.500

M5-60 (mm) 19.200 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 0.600
Ratio R 0.395 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) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.500

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

S-1.000 44.844 0.444 100.9 0.021 5.00 0.0 0.600 o 150 Pipe/Conduit
S-1.001 6.181 0.061 100.9 0.005 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.002 14.710 0.146 100.9 0.009 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.003 3.697 0.037 100.9 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)

S-1.000 50.00 5.75 40.953 0.021 0.0 0.0 0.0 1.00 17.7 2.8
S-1.001 50.00 5.85 40.509 0.026 0.0 0.0 0.0 1.00 17.7 3.5
S-1.002 50.00 6.10 40.447 0.035 0.0 0.0 0.0 1.00 17.7 4.8
S-1.003 50.00 6.16 40.302 0.035 0.0 0.0 0.0 1.00 17.7 4.8
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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

S-2.000 29.107 0.286 101.9 0.030 5.00 0.0 0.600 o 150 Pipe/Conduit

S-3.000 26.118 0.387 67.4 0.010 5.00 0.0 0.600 o 150 Pipe/Conduit
S-3.001 6.138 0.110 55.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-3.002 14.442 0.310 46.6 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.001 3.644 0.039 93.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.004 23.790 0.402 59.2 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S-4.000 13.135 0.216 60.9 0.010 5.00 0.0 0.600 o 150 Pipe/Conduit
S-4.001 37.187 0.374 99.4 0.051 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)

S-2.000 50.00 5.49 41.567 0.030 0.0 0.0 0.0 1.00 17.6 4.1

S-3.000 50.00 5.35 42.089 0.010 0.0 0.0 0.0 1.23 21.7 1.3
S-3.001 50.00 5.43 41.701 0.010 0.0 0.0 0.0 1.35 23.9 1.3
S-3.002 50.00 5.59 41.591 0.010 0.0 0.0 0.0 1.48 26.1 1.3

S-2.001 50.00 5.65 41.282 0.040 0.0 0.0 0.0 1.04 18.4 5.4

S-1.004 50.00 6.46 40.265 0.075 0.0 0.0 0.0 1.31 23.1 10.2

S-4.000 50.00 5.17 40.768 0.010 0.0 0.0 0.0 1.29 22.8 1.4
S-4.001 50.00 5.78 40.552 0.061 0.0 0.0 0.0 1.01 17.8 8.3
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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

S-4.002 26.911 0.271 99.4 0.041 0.00 0.0 0.600 o 150 Pipe/Conduit

S-5.000 22.817 0.471 48.5 0.009 5.00 0.0 0.600 o 150 Pipe/Conduit

S-4.003 4.387 0.044 99.0 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit

S-6.000 20.702 0.682 30.4 0.003 5.00 0.0 0.600 o 150 Pipe/Conduit
S-6.001 21.863 0.569 38.4 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit
S-6.002 30.819 0.309 99.9 0.028 0.00 0.0 0.600 o 150 Pipe/Conduit
S-6.003 4.131 0.041 99.9 0.007 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.005 6.886 0.041 167.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S-1.006 31.796 0.189 167.9 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)

S-4.002 50.00 6.23 40.178 0.102 0.0 0.0 0.0 1.01 17.8 13.8

S-5.000 50.00 5.26 41.392 0.009 0.0 0.0 0.0 1.45 25.6 1.2

S-4.003 50.00 6.30 39.907 0.112 0.0 0.0 0.0 1.01 17.8 15.2

S-6.000 50.00 5.19 42.194 0.003 0.0 0.0 0.0 1.83 32.4 0.5
S-6.001 50.00 5.41 41.512 0.007 0.0 0.0 0.0 1.63 28.8 1.0
S-6.002 50.00 5.92 40.942 0.035 0.0 0.0 0.0 1.01 17.8 4.7
S-6.003 50.00 5.99 40.634 0.042 0.0 0.0 0.0 1.01 17.8 5.7

S-1.005 50.00 6.57 39.788 0.230 0.0 0.0 0.0 1.01 40.0 31.1
S-1.006 50.00 7.10 39.747 0.230 0.0 0.0 0.0 1.01 40.0 31.1
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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

S-1.007 28.050 0.167 167.9 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)

S-1.007 50.00 7.57 39.558 0.230 0.0 0.0 0.0 1.01 40.0 31.1
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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)

MHS-1 41.703 0.750 Open Manhole 450 S-1.000 40.953 150

MHS-2 42.309 1.801 Open Manhole 600 S-1.001 40.509 150 S-1.000 40.509 150

MHS-3 42.284 1.836 Open Manhole 600 S-1.002 40.447 150 S-1.001 40.447 150

MHS-4 42.156 1.854 Open Manhole 600 S-1.003 40.302 150 S-1.002 40.302 150

MHS-5 42.317 0.750 Open Manhole 450 S-2.000 41.567 150

MHS-6 42.839 0.750 Open Manhole 450 S-3.000 42.089 150

MHS-7 42.451 0.750 Open Manhole 450 S-3.001 41.701 150 S-3.000 41.701 150

MHS-8 42.341 0.750 Open Manhole 450 S-3.002 41.591 150 S-3.001 41.591 150

MHS-9 42.250 0.968 Open Manhole 450 S-2.001 41.282 150 S-2.000 41.282 150

S-3.002 41.282 150

MHS-10 42.205 1.940 Open Manhole 1200 S-1.004 40.265 150 S-1.003 40.265 150

S-2.001 41.242 150 977

MHS-11 41.518 0.750 Open Manhole 450 S-4.000 40.768 150

MHS-12 41.505 0.953 Open Manhole 450 S-4.001 40.552 150 S-4.000 40.552 150

MHS-13 41.491 1.313 Open Manhole 450 S-4.002 40.178 150 S-4.001 40.178 150

MHS-14 42.142 0.750 Open Manhole 450 S-5.000 41.392 150

MHS-15 41.671 1.764 Open Manhole 600 S-4.003 39.907 150 S-4.002 39.907 150

S-5.000 40.921 150 1014

MHS-16 42.944 0.750 Open Manhole 450 S-6.000 42.194 150

MHS-17 42.262 0.750 Open Manhole 450 S-6.001 41.512 150 S-6.000 41.512 150

MHS-18 41.692 0.750 Open Manhole 450 S-6.002 40.942 150 S-6.001 40.942 150

MHS-19 41.750 1.116 Open Manhole 450 S-6.003 40.634 150 S-6.002 40.634 150

MHS-20 41.750 1.962 Open Manhole 1200 S-1.005 39.788 225 S-1.004 39.863 150

KRS Environmental

ss



 Ltd Page 6

Date 18/02/2024 10:14 Designed by 
File Kirkby-SW.MDX Checked by
Micro Drainage Network 2020.1

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)

S-4.003 39.863 150

S-6.003 40.592 150 729

MHS-21 41.747 2.000 Open Manhole 1050 S-1.006 39.747 225 S-1.005 39.747 225

MHS-22 41.586 2.028 Open Manhole 1050 S-1.007 39.558 225 S-1.006 39.558 225

MHS- 40.780 1.389 Open Manhole 1050 OUTFALL S-1.007 39.391 225

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

MHS-1 343596.024 397161.551 343596.024 397161.551 Required

MHS-2 343640.317 397154.536 343640.317 397154.536 Required

MHS-3 343643.824 397149.446 343643.824 397149.446 Required

MHS-4 343641.417 397134.934 343641.417 397134.934 Required

MHS-5 343677.419 397129.248 343677.419 397129.248 Required
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MHS-6 343680.914 397148.055 343680.914 397148.055 Required

MHS-7 343655.116 397152.133 343655.116 397152.133 Required

MHS-8 343650.455 397148.139 343650.455 397148.139 Required

MHS-9 343648.671 397133.807 343648.671 397133.807 Required

MHS-10 343645.062 397134.315 343645.062 397134.315 Required

MHS-11 343591.952 397160.039 343591.952 397160.039 Required

MHS-12 343589.955 397147.057 343589.955 397147.057 Required

MHS-13 343610.177 397115.849 343610.177 397115.849 Required

MHS-14 343641.135 397133.825 343641.135 397133.825 Required

MHS-15 343636.724 397111.439 343636.724 397111.439 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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MHS-16 343682.245 397146.890 343682.245 397146.890 Required

MHS-17 343679.166 397126.418 343679.166 397126.418 Required

MHS-18 343675.505 397104.864 343675.505 397104.864 Required

MHS-19 343645.143 397110.156 343645.143 397110.156 Required

MHS-20 343641.073 397110.862 343641.073 397110.862 Required

MHS-21 343646.782 397107.011 343646.782 397107.011 Required

MHS-22 343678.281 397102.678 343678.281 397102.678 Required

MHS- 343702.766 397088.991 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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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)

S-1.000 o 150 MHS-1 41.703 40.953 0.600 Open Manhole 450
S-1.001 o 150 MHS-2 42.309 40.509 1.651 Open Manhole 600
S-1.002 o 150 MHS-3 42.284 40.447 1.686 Open Manhole 600
S-1.003 o 150 MHS-4 42.156 40.302 1.704 Open Manhole 600

S-2.000 o 150 MHS-5 42.317 41.567 0.600 Open Manhole 450

S-3.000 o 150 MHS-6 42.839 42.089 0.600 Open Manhole 450
S-3.001 o 150 MHS-7 42.451 41.701 0.600 Open Manhole 450
S-3.002 o 150 MHS-8 42.341 41.591 0.600 Open Manhole 450

S-2.001 o 150 MHS-9 42.250 41.282 0.818 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)

S-1.000 44.844 100.9 MHS-2 42.309 40.509 1.651 Open Manhole 600
S-1.001 6.181 100.9 MHS-3 42.284 40.447 1.686 Open Manhole 600
S-1.002 14.710 100.9 MHS-4 42.156 40.302 1.704 Open Manhole 600
S-1.003 3.697 100.9 MHS-10 42.205 40.265 1.790 Open Manhole 1200

S-2.000 29.107 101.9 MHS-9 42.250 41.282 0.818 Open Manhole 450

S-3.000 26.118 67.4 MHS-7 42.451 41.701 0.600 Open Manhole 450
S-3.001 6.138 55.8 MHS-8 42.341 41.591 0.600 Open Manhole 450
S-3.002 14.442 46.6 MHS-9 42.250 41.282 0.818 Open Manhole 450

S-2.001 3.644 93.1 MHS-10 42.205 41.242 0.813 Open Manhole 1200

KRS Environmental

ss



 Ltd Page 10

Date 18/02/2024 10:14 Designed by 
File Kirkby-SW.MDX Checked by
Micro Drainage Network 2020.1
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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)

S-1.004 o 150 MHS-10 42.205 40.265 1.790 Open Manhole 1200

S-4.000 o 150 MHS-11 41.518 40.768 0.600 Open Manhole 450
S-4.001 o 150 MHS-12 41.505 40.552 0.803 Open Manhole 450
S-4.002 o 150 MHS-13 41.491 40.178 1.163 Open Manhole 450

S-5.000 o 150 MHS-14 42.142 41.392 0.600 Open Manhole 450

S-4.003 o 150 MHS-15 41.671 39.907 1.614 Open Manhole 600

S-6.000 o 150 MHS-16 42.944 42.194 0.600 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)

S-1.004 23.790 59.2 MHS-20 41.750 39.863 1.737 Open Manhole 1200

S-4.000 13.135 60.9 MHS-12 41.505 40.552 0.803 Open Manhole 450
S-4.001 37.187 99.4 MHS-13 41.491 40.178 1.163 Open Manhole 450
S-4.002 26.911 99.4 MHS-15 41.671 39.907 1.614 Open Manhole 600

S-5.000 22.817 48.5 MHS-15 41.671 40.921 0.600 Open Manhole 600

S-4.003 4.387 99.0 MHS-20 41.750 39.863 1.737 Open Manhole 1200

S-6.000 20.702 30.4 MHS-17 42.262 41.512 0.600 Open Manhole 450
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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)

S-6.001 o 150 MHS-17 42.262 41.512 0.600 Open Manhole 450
S-6.002 o 150 MHS-18 41.692 40.942 0.600 Open Manhole 450
S-6.003 o 150 MHS-19 41.750 40.634 0.966 Open Manhole 450

S-1.005 o 225 MHS-20 41.750 39.788 1.737 Open Manhole 1200
S-1.006 o 225 MHS-21 41.747 39.747 1.775 Open Manhole 1050
S-1.007 o 225 MHS-22 41.586 39.558 1.803 Open Manhole 1050

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)

S-6.001 21.863 38.4 MHS-18 41.692 40.942 0.600 Open Manhole 450
S-6.002 30.819 99.9 MHS-19 41.750 40.634 0.966 Open Manhole 450
S-6.003 4.131 99.9 MHS-20 41.750 40.592 1.008 Open Manhole 1200

S-1.005 6.886 167.9 MHS-21 41.747 39.747 1.775 Open Manhole 1050
S-1.006 31.796 167.9 MHS-22 41.586 39.558 1.803 Open Manhole 1050
S-1.007 28.050 167.9 MHS- 40.780 39.391 1.164 Open Manhole 1050
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 70 0.030 0.021 0.021
1.001 User  - 70 0.008 0.005 0.005
1.002 User  - 70 0.013 0.009 0.009
1.003  -  - 100 0.000 0.000 0.000
2.000 User  - 50 0.060 0.030 0.030
3.000 User  - 70 0.014 0.010 0.010
3.001  -  - 100 0.000 0.000 0.000
3.002  -  - 100 0.000 0.000 0.000
2.001  -  - 100 0.000 0.000 0.000
1.004  -  - 100 0.000 0.000 0.000
4.000 User  - 50 0.021 0.010 0.010
4.001 User  - 50 0.102 0.051 0.051
4.002 User  - 50 0.081 0.041 0.041
5.000 User  - 70 0.013 0.009 0.009
4.003 User  - 50 0.003 0.001 0.001
6.000 User  - 50 0.007 0.003 0.003
6.001 User  - 50 0.008 0.004 0.004
6.002 User  - 50 0.055 0.028 0.028
6.003 User  - 50 0.015 0.007 0.007
1.005  -  - 100 0.000 0.000 0.000
1.006  -  - 100 0.000 0.000 0.000
1.007  -  - 100 0.000 0.000 0.000

Total Total Total
0.428 0.230 0.230
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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 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 1 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.395 Cv (Winter) 0.840

Region England and Wales Profile Type Summer Storm Duration (mins) 30
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Hydro-Brake® Optimum Manhole: MHS-20, DS/PN: S-1.005, Volume (m³): 2.7

Unit Reference MD-SHE-0103-5000-1200-5000 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 103

Design Flow (l/s) 5.0 Invert Level (m) 39.788
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
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) 1.200 5.0 Kick-Flo® 0.745 4.0
Flush-Flo™ 0.354 5.0 Mean Flow over Head Range - 4.4

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

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

0.100 3.4 0.600 4.7 1.600 5.7 2.600 7.2 5.000 9.8 7.500 11.8
0.200 4.7 0.800 4.1 1.800 6.0 3.000 7.7 5.500 10.2 8.000 12.2
0.300 5.0 1.000 4.6 2.000 6.3 3.500 8.3 6.000 10.7 8.500 12.6
0.400 5.0 1.200 5.0 2.200 6.6 4.000 8.8 6.500 11.1 9.000 12.9
0.500 4.9 1.400 5.4 2.400 6.9 4.500 9.3 7.000 11.5 9.500 13.3
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Weir Manhole: MHS-20, DS/PN: S-1.005, Loop to PN: S-1.006

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 40.988
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Storage Structures for Storm
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Cellular Storage Manhole: MHS-20, DS/PN: S-1.005

Invert Level (m) 39.788 Infiltration Coefficient Side (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Base (m/hr) 0.00000 Safety Factor 2.0

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

0.000 90.0 90.0 1.200 90.0 145.2 1.300 0.0 145.2
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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 0.000

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 Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 1 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.200 Cv (Summer) 0.750

Region England and Wales Ratio R 0.395 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880, 4320,

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

Climate Change (%) 40

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)

S-1.000 MHS-1 15 Winter 100 +40% 100/15 Summer 41.497 0.394 0.000 0.66 11.4
S-1.001 MHS-2 15 Winter 100 +40% 100/15 Summer 41.370 0.712 0.000 0.80 11.8
S-1.002 MHS-3 15 Winter 100 +40% 100/15 Summer 41.336 0.739 0.000 0.93 15.1
S-1.003 MHS-4 15 Winter 100 +40% 100/15 Summer 41.222 0.770 0.000 1.20 14.4
S-2.000 MHS-5 15 Winter 100 +40% 100/15 Summer 41.842 0.125 0.000 1.03 17.4
S-3.000 MHS-6 15 Winter 100 +40% 42.143 -0.095 0.000 0.28 5.8
S-3.001 MHS-7 15 Winter 100 +40% 41.757 -0.094 0.000 0.29 5.8
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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PN
US/MH
Name Status

Level
Exceeded

S-1.000 MHS-1 FLOOD RISK
S-1.001 MHS-2 SURCHARGED
S-1.002 MHS-3 SURCHARGED
S-1.003 MHS-4 SURCHARGED
S-2.000 MHS-5 SURCHARGED
S-3.000 MHS-6 OK
S-3.001 MHS-7 OK
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

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)

S-3.002 MHS-8 15 Winter 100 +40% 41.641 -0.100 0.000 0.24 5.8
S-2.001 MHS-9 15 Winter 100 +40% 100/15 Summer 41.521 0.090 0.000 1.86 23.0
S-1.004 MHS-10 15 Winter 100 +40% 100/15 Summer 41.171 0.756 0.000 1.57 34.5
S-4.000 MHS-11 15 Winter 100 +40% 100/15 Summer 100/15 Summer 41.519 0.601 0.943 0.24 5.1
S-4.001 MHS-12 15 Winter 100 +40% 100/15 Summer 100/15 Summer 41.511 0.808 5.571 1.23 21.1
S-4.002 MHS-13 15 Summer 100 +40% 100/15 Summer 100/15 Summer 41.478 1.150 0.050 1.94 33.0
S-5.000 MHS-14 15 Winter 100 +40% 41.440 -0.102 0.000 0.22 5.3
S-4.003 MHS-15 120 Winter 100 +40% 100/15 Summer 40.887 0.830 0.000 1.58 20.8
S-6.000 MHS-16 15 Winter 100 +40% 42.219 -0.125 0.000 0.07 2.0
S-6.001 MHS-17 15 Winter 100 +40% 41.553 -0.109 0.000 0.17 4.5
S-6.002 MHS-18 15 Winter 100 +40% 100/15 Summer 41.380 0.288 0.000 1.22 20.8
S-6.003 MHS-19 15 Winter 100 +40% 100/15 Summer 40.897 0.113 0.000 1.96 25.0
S-1.005 MHS-20 120 Winter 100 +40% 100/15 Summer 0 40.883 0.870 0.000 0.17 0.0 189 5.0
S-1.006 MHS-21 1440 Summer 100 +40% 39.801 -0.171 0.000 0.13 5.0
S-1.007 MHS-22 1440 Summer 100 +40% 39.612 -0.171 0.000 0.13 5.0

PN
US/MH
Name Status

Level
Exceeded

S-3.002 MHS-8 OK
S-2.001 MHS-9 SURCHARGED
S-1.004 MHS-10 SURCHARGED
S-4.000 MHS-11 FLOOD 5
S-4.001 MHS-12 FLOOD 5
S-4.002 MHS-13 FLOOD
S-5.000 MHS-14 OK
S-4.003 MHS-15 SURCHARGED
S-6.000 MHS-16 OK
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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S-6.001 MHS-17 OK
S-6.002 MHS-18 SURCHARGED
S-6.003 MHS-19 SURCHARGED
S-1.005 MHS-20 SURCHARGED
S-1.006 MHS-21 OK
S-1.007 MHS-22 OK

PN
US/MH
Name Status

Level
Exceeded
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