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Appendix G  Brownfield Runoff Calculations 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 30 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0

Ratio R 0.362 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.559 4-8 0.204

Total Area Contributing (ha) = 0.763

Total Pipe Volume (m³) = 3.313

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 10.000 0.067 150.0 0.763 5.00 0.0 0.600 o 375 Pipe/Conduit

1.001 10.000 0.067 150.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.002 10.000 0.067 150.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.000 50.00 5.11 35.500 0.763 0.0 0.0 0.0 1.48 163.1 103.3

1.001 50.00 5.23 35.433 0.763 0.0 0.0 0.0 1.48 163.1 103.3

1.002 50.00 5.34 35.367 0.763 0.0 0.0 0.0 1.48 163.1 103.3

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)

1.002 37.000 35.300 0.000 0 0
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Simulation Criteria for Storm

©1982-2020 Innovyze

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer

Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.362
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 0

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)

1.000 SW01 15 Winter 1 +0% 2/15 Winter 35.770 -0.105 0.000

1.001 SW02 15 Winter 1 +0% 30/15 Summer 35.702 -0.107 0.000

1.002 SW03 15 Winter 1 +0% 30/15 Summer 35.632 -0.110 0.000

PN

US/MH

Name

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 0.85 90.7 OK

1.001 SW02 0.85 91.5 OK

1.002 SW03 0.85 91.1 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 0

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)

1.000 SW01 15 Winter 2 +0% 2/15 Winter 35.882 0.007 0.000

1.001 SW02 15 Winter 2 +0% 30/15 Summer 35.806 -0.003 0.000

1.002 SW03 15 Winter 2 +0% 30/15 Summer 35.673 -0.069 0.000

PN

US/MH

Name

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 1.04 111.5 SURCHARGED

1.001 SW02 1.00 107.5 OK

1.002 SW03 1.00 107.2 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 0

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)

1.000 SW01 15 Winter 30 +0% 2/15 Winter 36.473 0.598 0.000

1.001 SW02 15 Winter 30 +0% 30/15 Summer 36.197 0.389 0.000

1.002 SW03 15 Winter 30 +0% 30/15 Summer 35.925 0.183 0.000

PN

US/MH

Name

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 1.88 201.2 SURCHARGED

1.001 SW02 1.87 200.9 SURCHARGED

1.002 SW03 1.88 201.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 0

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)

1.000 SW01 15 Winter 100 +0% 2/15 Winter 36.932 1.057 0.000

1.001 SW02 15 Winter 100 +0% 30/15 Summer 36.499 0.690 0.000

1.002 SW03 15 Winter 100 +0% 30/15 Summer 36.074 0.332 0.000

PN

US/MH

Name

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 2.34 250.9 FLOOD RISK

1.001 SW02 2.36 252.5 SURCHARGED

1.002 SW03 2.36 252.9 SURCHARGED
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Appendix H  Preliminary Attenuation Estimate 
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 28 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 35.775 0.775 0.0 53.6 53.6 115.6 O K

30 min Summer 35.985 0.985 0.0 53.6 53.6 146.9 O K

60 min Summer 36.058 1.058 0.0 53.6 53.6 157.8 O K

120 min Summer 35.991 0.991 0.0 53.6 53.6 147.8 O K

180 min Summer 35.854 0.854 0.0 53.6 53.6 127.4 O K

240 min Summer 35.711 0.711 0.0 53.6 53.6 106.1 O K

360 min Summer 35.486 0.486 0.0 53.6 53.6 72.6 O K

480 min Summer 35.355 0.355 0.0 52.7 52.7 52.9 O K

600 min Summer 35.289 0.289 0.0 50.6 50.6 43.2 O K

720 min Summer 35.261 0.261 0.0 45.1 45.1 38.9 O K

960 min Summer 35.225 0.225 0.0 37.1 37.1 33.6 O K

1440 min Summer 35.186 0.186 0.0 27.6 27.6 27.7 O K

2160 min Summer 35.155 0.155 0.0 20.2 20.2 23.1 O K

2880 min Summer 35.136 0.136 0.0 16.2 16.2 20.3 O K

4320 min Summer 35.114 0.114 0.0 11.8 11.8 17.0 O K

5760 min Summer 35.101 0.101 0.0 9.3 9.3 15.0 O K

7200 min Summer 35.092 0.092 0.0 7.8 7.8 13.7 O K

8640 min Summer 35.085 0.085 0.0 6.7 6.7 12.7 O K

10080 min Summer 35.080 0.080 0.0 6.0 6.0 11.9 O K

15 min Winter 35.894 0.894 0.0 53.6 53.6 133.4 O K

30 min Winter 36.126 1.126 0.0 53.6 53.6 168.0 O K

60 min Winter 36.197 1.197 0.0 53.6 53.6 178.5 O K

120 min Winter 36.071 1.071 0.0 53.6 53.6 159.8 O K

180 min Winter 35.850 0.850 0.0 53.6 53.6 126.8 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 118.843 0.0 160.2 21

30 min Summer 79.493 0.0 214.4 32

60 min Summer 50.812 0.0 274.3 50

120 min Summer 31.438 0.0 339.4 84

180 min Summer 23.432 0.0 379.5 116

240 min Summer 18.907 0.0 408.3 148

360 min Summer 13.852 0.0 448.7 204

480 min Summer 11.115 0.0 480.0 260

600 min Summer 9.363 0.0 505.4 314

720 min Summer 8.134 0.0 526.9 374

960 min Summer 6.509 0.0 562.2 494

1440 min Summer 4.746 0.0 614.9 736

2160 min Summer 3.454 0.0 671.4 1100

2880 min Summer 2.754 0.0 713.6 1468

4320 min Summer 1.997 0.0 776.3 2184

5760 min Summer 1.588 0.0 823.3 2936

7200 min Summer 1.329 0.0 861.0 3664

8640 min Summer 1.148 0.0 892.7 4400

10080 min Summer 1.014 0.0 920.1 5112

15 min Winter 118.843 0.0 179.4 22

30 min Winter 79.493 0.0 240.1 33

60 min Winter 50.812 0.0 307.2 52

120 min Winter 31.438 0.0 380.2 90

180 min Winter 23.432 0.0 425.0 124
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

240 min Winter 35.626 0.626 0.0 53.6 53.6 93.3 O K

360 min Winter 35.344 0.344 0.0 52.5 52.5 51.3 O K

480 min Winter 35.265 0.265 0.0 46.0 46.0 39.6 O K

600 min Winter 35.234 0.234 0.0 39.3 39.3 34.9 O K

720 min Winter 35.213 0.213 0.0 34.2 34.2 31.8 O K

960 min Winter 35.186 0.186 0.0 27.5 27.5 27.7 O K

1440 min Winter 35.154 0.154 0.0 20.1 20.1 23.0 O K

2160 min Winter 35.129 0.129 0.0 14.7 14.7 19.2 O K

2880 min Winter 35.114 0.114 0.0 11.7 11.7 17.0 O K

4320 min Winter 35.096 0.096 0.0 8.5 8.5 14.3 O K

5760 min Winter 35.085 0.085 0.0 6.7 6.7 12.6 O K

7200 min Winter 35.077 0.077 0.0 5.7 5.7 11.5 O K

8640 min Winter 35.072 0.072 0.0 4.9 4.9 10.7 O K

10080 min Winter 35.067 0.067 0.0 4.3 4.3 10.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

240 min Winter 18.907 0.0 457.3 154

360 min Winter 13.852 0.0 502.5 204

480 min Winter 11.115 0.0 537.6 256

600 min Winter 9.363 0.0 566.1 314

720 min Winter 8.134 0.0 590.2 376

960 min Winter 6.509 0.0 629.7 494

1440 min Winter 4.746 0.0 688.7 736

2160 min Winter 3.454 0.0 752.0 1096

2880 min Winter 2.754 0.0 799.3 1472

4320 min Winter 1.997 0.0 869.5 2200

5760 min Winter 1.588 0.0 922.1 2936

7200 min Winter 1.329 0.0 964.4 3608

8640 min Winter 1.148 0.0 999.9 4312

10080 min Winter 1.014 0.0 1030.5 5056
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.362 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.720

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.240 4 8 0.240 8 12 0.240
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 37.000

Cellular Storage Structure

Invert Level (m) 35.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 157.0 0.0 1.200 157.0 0.0 1.201 0.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0301-5360-1200-5360

Design Head (m) 1.200

Design Flow (l/s) 53.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 301

Invert Level (m) 35.000

Minimum Outlet Pipe Diameter (mm) 375

Suggested Manhole Diameter (mm) 2100

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

Design Point (Calculated) 1.200 53.6 Kick-Flo® 0.908 46.8

Flush-Flo™ 0.477 53.6 Mean Flow over Head Range - 44.1

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®

Optimum as specified.  Should another type of control device other than a Hydro-Brake Optimum® be utilised

then these storage routing calculations will be invalidated

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

0.100 9.2 0.800 50.4 2.000 68.6 4.000 96.0 7.000 126.2

0.200 31.0 1.000 49.1 2.200 71.8 4.500 101.7 7.500 130.5

0.300 51.5 1.200 53.6 2.400 74.9 5.000 107.0 8.000 134.7

0.400 53.3 1.400 57.7 2.600 77.9 5.500 112.1 8.500 138.7

0.500 53.6 1.600 61.6 3.000 83.5 6.000 117.0 9.000 142.7

0.600 53.1 1.800 65.2 3.500 90.0 6.500 121.7 9.500 146.5
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Appendix I  Drainage Strategy Drawing & Calculations 
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CONNECTION LOCATIONS AND FLOW RATES

PROPOSED 2100Ø HYDROBRAKE
CHAMBER TO RESTRICT

DISCHARGE TO REQUIRED RATE.
DESIGN FLOW: 53.6L/s

DESIGN HEAD: 1.1m

1:250 JRS JRS

SITE BOUNDARY

LOCATION AND DEPTH OF ALL EXISTING SERVICES AND UTILITIES
WITHIN EXISTING SITE TO BE CONFIRMED PRIOR TO

COMMENCEMENT OF ANY WORKS ON SITE. ANY SERVICES
WHICH ARE LIKELY TO CLASH WITH PROPOSED DRAINAGE

SHOULD BE HIGHLIGHTED TO THE ENGINEER IMMEDIATELY TO
ENABLE THE PROPOSED DRAINAGE TO BE RE-DESIGNED TO SUIT.

IT IS CURRENTLY ASSUMED THAT ALL EXISTING
PRIVATE DRAINAGE WITHIN THE EXISTING CAR PARK

AREA IS TO BE ABANDONED AND 'GRUBBED UP'.
TO BE CONFIRMED UPON RECEIPT OF SURVEY OF

EXISTING PRIVATE DRAINAGE.

PRELIMINARY SUBJECT TO
CONFIRMATION OF PROPOSED SITE

LEVELS AND ALL RAINWATER DOWNPIPE
LOCATIONS AND FLOW RATES

PRELIMINARY SUBJECT TO SURVEY OF
EXISTING  PRIVATE DRAINAGE

CONFIRMING EXISTING DRAINAGE WITHIN
AND SURROUNDING SITE

PROPOSED AREAS OF POROUS PAVING (GRASSCRETE) TO INFILTRATE INTO
GROUND. SUBJECT TO BRE365 COMPLIANT SOAKAWAY TESTING PROVIDING
SUITABLE RESULTS. SHOULD INFILTRATION NOT BE SUITABLE PERFORATED
UNDERDRAINS TO BE UTILISED IN AREAS OF GRASSCRETE TO COLLECT
RUNOFF AND BE CONNECTED TO PROPOSED DRAINAGE NETWORK. SHOULD
THIS BE THE CASE, THE DRAINAGE DESIGN WILL NEED TO BE UPDATED TO
REFLECT THIS AND THE VOLUME OF ATTENUATION MAY CHANGE TO SUIT.

ALL RWP LOCATIONS ARE CURRENTLY
ASSUMED. ACTUAL LOCATIONS TO BE
CONFIRMED BY OTHERS AND
DRAINAGE DESIGN UPDATED TO SUIT.
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BELOW GROUND DRAINAGE
DRAINAGE STRATEGY

PRELIMINARY

JMM JMM

IBI GROUP

THE CHRISTIE
P22 TIERED CAR PARK

THE CHRISTIE NHS FOUNDATION TRUST

218-310

IMPORTANT NOTES

1. SETTING OUT SHALL BE UNDERTAKEN USING ONLY THE  INFORMATION GIVEN. DISTANCES SHOULD NOT BE SCALED
FROM THIS DRAWING.

2. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH SEWERS FOR ADOPTION 7TH EDITION AND UNITED
UTILITIES DETAILS & GUIDELINES.

3. THE MINIMUM GRAVITY PIPE DIAMETER UNDER ADOPTABLE HIGHWAYS SHALL BE 150mm

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY  ALL INFORMATION GIVEN WITH REGARDS TO EXISTING
SERVICES AND DRAINAGE CONNECTIONS ETC. PRIOR TO COMMENCING THE WORKS. THE RATES SHALL INCLUDE  FOR
HAND DIG AROUND SERVICES WHERE NECESSARY.  THE CONTRACTOR SHALL ADHERE TO THE CDM REGULATIONS AT
ALL TIMES

5. THE OUTSIDES OF ALL SEWERS SHALL BE A MINIMUM OF 1.0m FROM KERB LINES AND THE OUTSIDE OF MANHOLES
SHALL BE A MINIMUM OF 0.5m FROM KERB LINES

6. EXISTING FLOWS IN WATERCOURSES, SEWERS AND LAND DRAINS SHALL BE MAINTAINED AT ALL TIMES

7. ONLY TRAINED PERSONNEL SHALL BE PERMITTED TO  ENTER CONFINED SPACES

8. ALL MATERIALS TO BEAR THE RELEVANT B.S. KITEMARK AND COMPLY FULLY WITH THE SPECIFICATIONS. ALL
CONCRETE & CONCRETE PRODUCTS MUST USE SULPHATE  RESISTANT CEMENT (UNLESS THE SITE INVESTIGATION
REPORT PROVES THAT SULPHATE ATTACK FROM SOILS AND  GROUNDWATER WILL NOT OCCUR TO WITHSTAND A
CLASS

9. ALL OPENING NOTICES ETC. AS REQUIRED UNDER HIGHWAYS ACTS ETC. ARE TO BE OBTAINED PRIOR TO
COMMENCEMENT OF WORKS. ALL WORKS ARE TO BE INSPECTED BY L.A., NHBC OR THE NETWORK OPERATOR AS
APPLICABLE.

10. WHERE "ULTRA RIB" UPVC PIPES (OR SIMILAR APPROVED) ARE USED IN ADOPTABLE DRAINAGE THEY SHALL STILL BE
HANDLED AND LAID IN  ACCORDANCE WITH THE SPECIFICATION AND GUIDANCE ISSUED BY THE  HIGH PERFORMANCE
PIPE ASSOCIATION.

11. A CLASS S BED AND SURROUND MUST BE USED FOR SUCH PIPES. TRENCH BACKFILL IN HIGHWAYS TO WITHIN 1M OF
HIGHWAY SHALL, AS  DIRECTED BY THE HIGHWAY AUTHORITY BE A SUITABLE GRANULAR  MATERIAL ALL IN
ACCORDANCE WITH SEWERS FOR ADOPTION CL. 4.3.4.

12. SLAB LEVELS SHALL NOT BE VARIED WITHOUT REFERENCE  TO THE ENGINEER FOR GUIDANCE

13. DOMESTIC DRAINAGE SHALL BE TO BUILDING REGULATIONS  APPROVED DOCUMENT H. 110mm U.P.V.C. PIPES LAID  TO
THE FOLLOWING MINIMUM FALLS UNLESS OTHERWISE SHOWN.

FOUL         S.W.
HEAD RUN   1 IN 40      1 IN 60
ELSEWHERE   1 IN 80      1 IN 100

14. ALL GULLY CONNECTIONS TO BE 150mm VITRIFIED CLAY UNLESS NOTED OTHERWISE

15. ALL MANHOLE COVERS TO BE RECESSED TO ACCEPT FINISH AS DETAILED BY LANDSCAPE ARCHITECT

16. SLOW REST BENDS TO BE USED IN ALL LOCATIONS MADE UP FROM 2No. 45 DEG BENDS (600mm TO INVERT FROM FFL)

17. MANHOLE POSITIONS AND ACCESS COVERS TO BE ACCURATELY SET-OUT BY LANDSCAPE ARCHITECT TO SUIT
EXTERNAL FINISHES

18. ALL DRAINS CAST THROUGH FOUNDATIONS TO HAVE ROCKER PIPES ON BOTH SIDES OF FOUNDATION

19. ALL POP UP POSITIONS TO BE CONFIRMED SET OUT DIMENSIONS TO BE AGREED & PROVIDED BY OTHERS

20. ALL DISCHARGE RATES TO BE CONFIRMED BY M&E DESIGNER

21. ALL SURFACE WATER COLLECTION FEATURES TO BE CONFIRMED BY THE LANDSCAPE ARCHITECT

22. STORAGE HAS BEEN PROVIDED IN A CELLULAR STORAGE TANK AND UP-SIZED MANHOLES AND PIPES.

23. EXISTING SEWER DEPTHS HAVE BEEN APPROXIMATED FROM LIMITED INFORMATION, NEW CONNECTIONS TO BE
CONFIRMED PRIOR TO CONSTRUCTION OF ANY DRAINAGE WORKS.

24. LANDSCAPE ARCHITECT TO CONFIRM GULLY AND DRAINAGE CHANNEL LOCATIONS TO LANDSCAPED AREAS.

25. FOUL NETWORK TO BE CONFIRMED FOLLOWING CONFIRMATION OF BRANCH CONNECTION POINTS FROM BUILDING
M&E DESIGNER

26. CCTV SURVEY OF EXISTING SITE DRAINAGE REQUIRED PRIOR TO THE COMMENCEMENT OF ANY WORKS STARTING ON
SITE

LEGEND

PROPOSED SURFACE WATER MANHOLE

PROPOSED BASEMENT (LEVEL -1) SURFACE WATER MANHOLE

PROPOSED SURFACE WATER DRAINAGE

PROPOSED BASEMENT (LEVEL -1) SURFACE WATER DRAINAGE

PROPOSED AREAS OF POROUS PAVING (GRASSCRETE)

PROPOSED MDPE RISING MAIN (DETAILS TBC)

PROPOSED LINEAR DRAINAGE CHANNEL

PROPOSED RAINWATER DOWNPIPE (ASSUMED LOCATIONS TBC)

PROPOSED GULLY

EXISTING PRIVATE SURFACE WATER SEWER

ACO

RWP

G

EXISTING AREAS OF POROUS PAVING (GRASSCRETE) TO BE AMENDED TO
SUIT PROPOSED DEVELOPMENT. GRASSCRETE AREAS TO INFILTRATE INTO
GROUND. SUBJECT TO BRE365 COMPLIANT SOAKAWAY TESTING PROVIDING
SUITABLE RESULTS. SHOULD INFILTRATION NOT BE SUITABLE PERFORATED
UNDERDRAINS TO BE UTILISED IN AREAS OF GRASSCRETE TO COLLECT
RUNOFF AND BE CONNECTED TO PROPOSED DRAINAGE NETWORK. SHOULD
THIS BE THE CASE, THE DRAINAGE DESIGN WILL NEED TO BE UPDATED TO
REFLECT THIS AND THE VOLUME OF ATTENUATION MAY CHANGE TO SUIT.

120m3 CELLULAR ATTENUATION TANK
7.5m X 21m X 0.8m DEEP.

BASE OF TANK: 34.30
TOP OF TANK: 35.10

PROPOSED CLASS I BY-PASS SEPARATOR.
KINGSPAN KLARGESTOR NSBE015

OR SIMILAR APPROVED

EXISTING PRIVATE SURFACE WATER DRAINAGE WHICH
PASSES THROUGH A CELLULAR ATTENUATION TANKS
AND FLOW CONTROL DEVICE PRIOR TO DISCHARGING

INTO PUBLIC COMBINED WATER SEWER ON COTTON
LANE TO THE NORTH OF THE SITE. LOCATION AND

LEVELS TAKEN FROM AS-BUILT DRAWINGS.

PROPOSED BASEMENT
(LEVEL -1) DRAINAGE.

EXISTING ACCESS ROAD AND AREAS TO THE
WEST, WITHIN THE PROPOSED SITE TO BE

UNDISTURBED AND ARE THEREFORE TO
DRAIN AS PER THE EXISTING SCENARIO

PROPOSED PACKAGE PUMP STATION REQUIRED
TO DRAIN BASEMENT (LEVEL -1) INTO PROPOSED
DRAINAGE NETWORK. EXACT DETAILS OF
PACKAGE PUMP STATION AND RISING MAIN TO BE
CONFIRMED BY PUMP MANUFACTURER/SUPPLIER.

PROPOSED ACO DRAINS TO BE
ADDED TO BASE OF ALL RAMPS
FOR ALL UPPER LEVELS.

PROPOSED GULLY OUTLET TO BE
ADDED ADJACENT TO ALL RWP
LOCATIONS ON EACH LEVEL.

PRELIMINARY SUBJECT TO BRE 365
COMPLIANT SOAKAWAY TESTS

CONFIRMING VIABILITY OF INFILTRATION
IN POROUS PAVING (GRASSCRETE) AREAS
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 30 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0

Ratio R 0.362 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.361 4-8 0.353

Total Area Contributing (ha) = 0.714

Total Pipe Volume (m³) = 33.211

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 38.712 0.165 235.0 0.119 5.00 0.0 0.600 o 300 Pipe/Conduit

1.001 38.063 0.130 293.0 0.019 0.00 0.0 0.600 o 375 Pipe/Conduit

1.002 77.472 0.260 298.0 0.241 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 31.616 0.135 235.0 0.163 5.00 0.0 0.600 o 300 Pipe/Conduit

2.001 48.293 0.160 301.8 0.039 0.00 0.0 0.600 o 375 Pipe/Conduit

2.002 35.304 0.120 295.0 0.133 0.00 0.0 0.600 o 375 Pipe/Conduit

1.003 3.568 0.010 340.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.004 4.065 0.010 400.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.000 50.00 5.63 35.040 0.119 0.0 0.0 0.0 1.02 72.2 16.1

1.001 50.00 6.23 34.800 0.138 0.0 0.0 0.0 1.05 116.3 18.7

1.002 50.00 7.47 34.670 0.379 0.0 0.0 0.0 1.04 115.3 51.3

2.000 50.00 5.52 34.900 0.163 0.0 0.0 0.0 1.02 72.2 22.1

2.001 50.00 6.29 34.690 0.202 0.0 0.0 0.0 1.04 114.6 27.4

2.002 50.00 6.85 34.530 0.335 0.0 0.0 0.0 1.05 115.9 45.4

1.003 50.00 7.53 34.410 0.714 0.0 0.0 0.0 0.98 107.9 96.7

1.004 50.00 7.61 34.300 0.714 0.0 0.0 0.0 0.90 99.4 96.7
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Network Design Table for Storm
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PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Section Type Auto

Design

3.000 15.861 0.050 320.0 0.000 5.00 0.0 0.600 o 375 Pipe/Conduit

3.001 15.861 0.010 1600.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.005 8.691 0.030 289.7 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.006 8.510 0.043 197.9 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

3.000 50.00 5.26 34.350 0.000 0.0 0.0 0.0 1.01 111.3 0.0

3.001 50.00 5.86 34.300 0.000 0.0 0.0 0.0 0.44 49.1 0.0

1.005 50.00 7.74 34.290 0.714 0.0 0.0 0.0 1.06 117.0 96.7

1.006 50.00 7.85 34.260 0.714 0.0 0.0 0.0 1.28 141.9 96.7
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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)

SW01 36.200 1.160 Open Manhole 1500 1.000 35.040 300

SW02 36.200 1.400 Open Manhole 1500 1.001 34.800 375 1.000 34.875 300

SW03 36.200 1.530 Open Manhole 1500 1.002 34.670 375 1.001 34.670 375

SW04 36.100 1.200 Open Manhole 1500 2.000 34.900 300

SW05 36.100 1.410 Open Manhole 1500 2.001 34.690 375 2.000 34.765 300

SW06 36.200 1.670 Open Manhole 1500 2.002 34.530 375 2.001 34.530 375

SW07 36.200 1.790 Open Manhole 1500 1.003 34.410 375 1.002 34.410 375

2.002 34.410 375

Separator 36.100 1.800 Open Manhole 1500 1.004 34.300 375 1.003 34.400 375 100

SW08 36.100 1.750 Open Manhole 1500 3.000 34.350 375

Tank 36.100 1.800 Open Manhole 1500 3.001 34.300 375 3.000 34.300 375

SW09 36.100 1.810 Open Manhole 1500 1.005 34.290 375 1.004 34.290 375

3.001 34.290 375

SW10 36.250 1.990 Open Manhole 2100 1.006 34.260 375 1.005 34.260 375

Ex.MH S1 36.710 2.493 Open Manhole 1500 OUTFALL 1.006 34.217 375

MH

Name

Manhole

Easting

(m)

Manhole

Northing

(m)

Intersection

Easting

(m)

Intersection

Northing

(m)

Manhole

Access

Layout

(North)

SW01 385194.010 392409.428 385194.010 392409.428 Required

SW02 385182.169 392372.571 385182.169 392372.571 Required

SW03 385145.931 392384.213 385145.931 392384.213 Required

SW04 385216.733 392446.712 385216.733 392446.712 Required

SW05 385226.403 392476.813 385226.403 392476.813 Required

SW06 385180.424 392491.584 385180.424 392491.584 Required

SW07 385169.626 392457.972 385169.626 392457.972 Required

Separator 385166.239 392459.095 385166.239 392459.095 Required

SW08 385152.870 392430.037 385152.870 392430.037 Required

SW09 385162.359 392460.306 385162.359 392460.306 Required
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Manhole Schedules for Storm

©1982-2020 Innovyze

SW10 385154.084 392462.965 385154.084 392462.965 Required

Ex.MH S1 385145.982 392465.568 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

©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 300 SW01 36.200 35.040 0.860 Open Manhole 1500

1.001 o 375 SW02 36.200 34.800 1.025 Open Manhole 1500

1.002 o 375 SW03 36.200 34.670 1.155 Open Manhole 1500

2.000 o 300 SW04 36.100 34.900 0.900 Open Manhole 1500

2.001 o 375 SW05 36.100 34.690 1.035 Open Manhole 1500

2.002 o 375 SW06 36.200 34.530 1.295 Open Manhole 1500

1.003 o 375 SW07 36.200 34.410 1.415 Open Manhole 1500

1.004 o 375 Separator 36.100 34.300 1.425 Open Manhole 1500

3.000 o 375 SW08 36.100 34.350 1.375 Open Manhole 1500

3.001 o 375 Tank 36.100 34.300 1.425 Open Manhole 1500

1.005 o 375 SW09 36.100 34.290 1.435 Open Manhole 1500

1.006 o 375 SW10 36.250 34.260 1.615 Open Manhole 2100

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 38.712 235.0 SW02 36.200 34.875 1.025 Open Manhole 1500

1.001 38.063 293.0 SW03 36.200 34.670 1.155 Open Manhole 1500

1.002 77.472 298.0 SW07 36.200 34.410 1.415 Open Manhole 1500

2.000 31.616 235.0 SW05 36.100 34.765 1.035 Open Manhole 1500

2.001 48.293 301.8 SW06 36.200 34.530 1.295 Open Manhole 1500

2.002 35.304 295.0 SW07 36.200 34.410 1.415 Open Manhole 1500

1.003 3.568 340.0 Separator 36.100 34.400 1.325 Open Manhole 1500

1.004 4.065 400.0 SW09 36.100 34.290 1.435 Open Manhole 1500

3.000 15.861 320.0 Tank 36.100 34.300 1.425 Open Manhole 1500

3.001 15.861 1600.0 SW09 36.100 34.290 1.435 Open Manhole 1500

1.005 8.691 289.7 SW10 36.250 34.260 1.615 Open Manhole 2100

1.006 8.510 197.9 Ex.MH S1 36.710 34.217 2.118 Open Manhole 1500

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)

1.006 Ex.MH S1 36.710 34.217 34.217 1500 0
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Simulation Criteria for Storm

©1982-2020 Innovyze

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer

Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.362
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: SW10, DS/PN: 1.006, Volume (m³): 7.7

Unit Reference MD-SHE-0302-5360-1100-5360

Design Head (m) 1.100

Design Flow (l/s) 53.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 302

Invert Level (m) 34.260

Minimum Outlet Pipe Diameter (mm) 375

Suggested Manhole Diameter (mm) 1800

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

Design Point (Calculated) 1.100 53.6 Kick-Flo® 0.848 47.3

Flush-Flo™ 0.465 53.6 Mean Flow over Head Range - 43.5

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®

Optimum as specified.  Should another type of control device other than a Hydro-Brake Optimum® be utilised

then these storage routing calculations will be invalidated

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

0.100 9.2 0.800 49.2 2.000 71.5 4.000 100.2 7.000 131.6

0.200 31.0 1.000 51.2 2.200 74.9 4.500 106.1 7.500 136.2

0.300 51.7 1.200 55.9 2.400 78.1 5.000 111.7 8.000 140.5

0.400 53.3 1.400 60.2 2.600 81.2 5.500 117.0 8.500 144.8

0.500 53.5 1.600 64.2 3.000 87.1 6.000 122.1 9.000 148.9

0.600 52.9 1.800 68.0 3.500 93.9 6.500 127.0 9.500 152.9
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Cellular Storage Manhole: Tank, DS/PN: 3.001

Invert Level (m) 34.300 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 158.0 0.0 0.800 158.0 0.0 0.801 0.0 0.0
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Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 40

WARNING: Half Drain Time has not been calculated as the structure is too full.

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)

1.000 SW01 15 Winter 1 +0% 100/15 Summer 35.134 -0.206

1.001 SW02 15 Winter 1 +0% 100/15 Summer 34.900 -0.275

1.002 SW03 15 Winter 1 +0% 30/15 Winter 34.825 -0.220

2.000 SW04 15 Winter 1 +0% 100/15 Summer 35.012 -0.188

2.001 SW05 15 Winter 1 +0% 100/15 Summer 34.808 -0.257

2.002 SW06 15 Winter 1 +0% 30/15 Summer 34.701 -0.204

1.003 SW07 15 Winter 1 +0% 30/15 Summer 34.664 -0.121

1.004 Separator 15 Winter 1 +0% 2/15 Winter 34.561 -0.114

3.000 SW08 60 Winter 1 +0% 100/15 Summer 34.387 -0.338

3.001 Tank 60 Winter 1 +0% 100/15 Summer 34.387 -0.288

1.005 SW09 15 Winter 1 +0% 30/15 Summer 34.548 -0.117

1.006 SW10 15 Winter 1 +0% 2/15 Winter 34.532 -0.103

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 0.000 0.21 14.4 OK

1.001 SW02 0.000 0.15 15.8 OK

1.002 SW03 0.000 0.34 36.8 OK

2.000 SW04 0.000 0.29 19.3 OK

2.001 SW05 0.000 0.21 22.6 OK

2.002 SW06 0.000 0.31 32.2 OK

1.003 SW07 0.000 0.80 64.8 OK

1.004 Separator 0.000 0.81 64.5 OK

3.000 SW08 0.000 0.00 0.0 OK

3.001 Tank 0.000 0.07 2.5 OK

1.005 SW09 0.000 0.56 46.9 OK

1.006 SW10 0.000 0.46 46.5 OK
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Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 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)

1.000 SW01 15 Winter 2 +0% 100/15 Summer 35.148 -0.192

1.001 SW02 15 Winter 2 +0% 100/15 Summer 34.917 -0.258

1.002 SW03 15 Winter 2 +0% 30/15 Winter 34.850 -0.195

2.000 SW04 15 Winter 2 +0% 100/15 Summer 35.030 -0.170

2.001 SW05 15 Winter 2 +0% 100/15 Summer 34.826 -0.239

2.002 SW06 15 Winter 2 +0% 30/15 Summer 34.742 -0.163

1.003 SW07 15 Winter 2 +0% 30/15 Summer 34.715 -0.070

1.004 Separator 15 Winter 2 +0% 2/15 Winter 34.683 0.008

3.000 SW08 60 Winter 2 +0% 100/15 Summer 34.414 -0.311

3.001 Tank 60 Winter 2 +0% 100/15 Summer 34.414 -0.261

1.005 SW09 15 Winter 2 +0% 30/15 Summer 34.661 -0.004

1.006 SW10 15 Winter 2 +0% 2/15 Winter 34.641 0.006

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 0.000 0.27 18.3 OK

1.001 SW02 0.000 0.19 20.2 OK

1.002 SW03 0.000 0.43 47.6 OK

2.000 SW04 0.000 0.38 25.0 OK

2.001 SW05 0.000 0.28 29.2 OK

2.002 SW06 0.000 0.39 40.8 OK

1.003 SW07 0.000 1.00 81.2 OK

1.004 Separator 0.000 1.00 79.9 SURCHARGED

3.000 SW08 0.000 0.00 0.0 OK

3.001 Tank 0.000 0.11 58 4.1 OK

1.005 SW09 0.000 0.67 55.6 OK

1.006 SW10 0.000 0.53 53.1 SURCHARGED
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Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 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)

1.000 SW01 15 Winter 30 +0% 100/15 Summer 35.196 -0.144

1.001 SW02 15 Winter 30 +0% 100/15 Summer 35.112 -0.063

1.002 SW03 15 Winter 30 +0% 30/15 Winter 35.094 0.049

2.000 SW04 15 Winter 30 +0% 100/15 Summer 35.104 -0.096

2.001 SW05 15 Winter 30 +0% 100/15 Summer 35.063 -0.002

2.002 SW06 15 Winter 30 +0% 30/15 Summer 35.037 0.132

1.003 SW07 15 Winter 30 +0% 30/15 Summer 34.994 0.209

1.004 Separator 15 Winter 30 +0% 2/15 Winter 34.886 0.211

3.000 SW08 30 Winter 30 +0% 100/15 Summer 34.616 -0.109

3.001 Tank 30 Winter 30 +0% 100/15 Summer 34.616 -0.059

1.005 SW09 15 Winter 30 +0% 30/15 Summer 34.777 0.113

1.006 SW10 15 Winter 30 +0% 2/15 Winter 34.769 0.134

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 0.000 0.51 34.4 OK

1.001 SW02 0.000 0.31 32.4 OK

1.002 SW03 0.000 0.77 83.9 SURCHARGED

2.000 SW04 0.000 0.72 47.3 OK

2.001 SW05 0.000 0.46 48.6 OK

2.002 SW06 0.000 0.60 62.1 SURCHARGED

1.003 SW07 0.000 1.71 138.6 SURCHARGED

1.004 Separator 0.000 1.74 138.4 SURCHARGED

3.000 SW08 0.000 0.00 0.3 OK

3.001 Tank 0.000 0.79 21 28.3 OK

1.005 SW09 0.000 0.73 61.0 SURCHARGED

1.006 SW10 0.000 0.53 53.4 SURCHARGED
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Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 2, 30, 100

Climate Change (%) 0, 0, 0, 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)

1.000 SW01 15 Winter 100 +40% 100/15 Summer 36.176 0.836

1.001 SW02 15 Winter 100 +40% 100/15 Summer 36.096 0.921

1.002 SW03 15 Winter 100 +40% 30/15 Winter 36.056 1.011

2.000 SW04 15 Winter 100 +40% 100/15 Summer 36.049 0.849

2.001 SW05 15 Winter 100 +40% 100/15 Summer 35.925 0.860

2.002 SW06 15 Winter 100 +40% 30/15 Summer 35.842 0.937

1.003 SW07 15 Winter 100 +40% 30/15 Summer 35.688 0.903

1.004 Separator 120 Winter 100 +40% 2/15 Winter 35.305 0.630

3.000 SW08 60 Winter 100 +40% 100/15 Summer 35.091 0.366

3.001 Tank 60 Winter 100 +40% 100/15 Summer 35.091 0.416

1.005 SW09 120 Winter 100 +40% 30/15 Summer 35.288 0.623

1.006 SW10 120 Winter 100 +40% 2/15 Winter 35.380 0.746

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 0.000 0.71 47.3 FLOOD RISK

1.001 SW02 0.000 0.51 54.2 FLOOD RISK

1.002 SW03 0.000 1.19 130.4 FLOOD RISK

2.000 SW04 0.000 1.00 65.9 FLOOD RISK

2.001 SW05 0.000 0.71 75.0 FLOOD RISK

2.002 SW06 0.000 1.13 117.2 SURCHARGED

1.003 SW07 0.000 3.01 244.9 SURCHARGED

1.004 Separator 0.000 1.41 112.4 SURCHARGED

3.000 SW08 0.000 0.01 0.5 SURCHARGED

3.001 Tank 0.000 1.23 36 44.2 SURCHARGED

1.005 SW09 0.000 0.68 56.4 SURCHARGED

1.006 SW10 0.000 0.53 53.3 SURCHARGED
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Appendix J  Exceedance Flow Path Drawing & Exceedance Event Calculations 
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IMPORTANT NOTES

1. SETTING OUT SHALL BE UNDERTAKEN USING ONLY THE  INFORMATION GIVEN. DISTANCES SHOULD NOT BE SCALED
FROM THIS DRAWING.
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7. ONLY TRAINED PERSONNEL SHALL BE PERMITTED TO  ENTER CONFINED SPACES

8. ALL MATERIALS TO BEAR THE RELEVANT B.S. KITEMARK AND COMPLY FULLY WITH THE SPECIFICATIONS. ALL
CONCRETE & CONCRETE PRODUCTS MUST USE SULPHATE  RESISTANT CEMENT (UNLESS THE SITE INVESTIGATION
REPORT PROVES THAT SULPHATE ATTACK FROM SOILS AND  GROUNDWATER WILL NOT OCCUR TO WITHSTAND A
CLASS

9. ALL OPENING NOTICES ETC. AS REQUIRED UNDER HIGHWAYS ACTS ETC. ARE TO BE OBTAINED PRIOR TO
COMMENCEMENT OF WORKS. ALL WORKS ARE TO BE INSPECTED BY L.A., NHBC OR THE NETWORK OPERATOR AS
APPLICABLE.

10. WHERE "ULTRA RIB" UPVC PIPES (OR SIMILAR APPROVED) ARE USED IN ADOPTABLE DRAINAGE THEY SHALL STILL BE
HANDLED AND LAID IN  ACCORDANCE WITH THE SPECIFICATION AND GUIDANCE ISSUED BY THE  HIGH PERFORMANCE
PIPE ASSOCIATION.

11. A CLASS S BED AND SURROUND MUST BE USED FOR SUCH PIPES. TRENCH BACKFILL IN HIGHWAYS TO WITHIN 1M OF
HIGHWAY SHALL, AS  DIRECTED BY THE HIGHWAY AUTHORITY BE A SUITABLE GRANULAR  MATERIAL ALL IN
ACCORDANCE WITH SEWERS FOR ADOPTION CL. 4.3.4.

12. SLAB LEVELS SHALL NOT BE VARIED WITHOUT REFERENCE  TO THE ENGINEER FOR GUIDANCE

13. DOMESTIC DRAINAGE SHALL BE TO BUILDING REGULATIONS  APPROVED DOCUMENT H. 110mm U.P.V.C. PIPES LAID  TO
THE FOLLOWING MINIMUM FALLS UNLESS OTHERWISE SHOWN.

FOUL         S.W.
HEAD RUN   1 IN 40      1 IN 60
ELSEWHERE   1 IN 80      1 IN 100

14. ALL GULLY CONNECTIONS TO BE 150mm VITRIFIED CLAY UNLESS NOTED OTHERWISE

15. ALL MANHOLE COVERS TO BE RECESSED TO ACCEPT FINISH AS DETAILED BY LANDSCAPE ARCHITECT

16. SLOW REST BENDS TO BE USED IN ALL LOCATIONS MADE UP FROM 2No. 45 DEG BENDS (600mm TO INVERT FROM FFL)

17. MANHOLE POSITIONS AND ACCESS COVERS TO BE ACCURATELY SET-OUT BY LANDSCAPE ARCHITECT TO SUIT
EXTERNAL FINISHES

18. ALL DRAINS CAST THROUGH FOUNDATIONS TO HAVE ROCKER PIPES ON BOTH SIDES OF FOUNDATION

19. ALL POP UP POSITIONS TO BE CONFIRMED SET OUT DIMENSIONS TO BE AGREED & PROVIDED BY OTHERS

20. ALL DISCHARGE RATES TO BE CONFIRMED BY M&E DESIGNER

21. ALL SURFACE WATER COLLECTION FEATURES TO BE CONFIRMED BY THE LANDSCAPE ARCHITECT

22. STORAGE HAS BEEN PROVIDED IN A CELLULAR STORAGE TANK AND UP-SIZED MANHOLES AND PIPES.

23. EXISTING SEWER DEPTHS HAVE BEEN APPROXIMATED FROM LIMITED INFORMATION, NEW CONNECTIONS TO BE
CONFIRMED PRIOR TO CONSTRUCTION OF ANY DRAINAGE WORKS.

24. LANDSCAPE ARCHITECT TO CONFIRM GULLY AND DRAINAGE CHANNEL LOCATIONS TO LANDSCAPED AREAS.

25. FOUL NETWORK TO BE CONFIRMED FOLLOWING CONFIRMATION OF BRANCH CONNECTION POINTS FROM BUILDING
M&E DESIGNER

26. CCTV SURVEY OF EXISTING SITE DRAINAGE REQUIRED PRIOR TO THE COMMENCEMENT OF ANY WORKS STARTING ON
SITE

ALL PROPOSED SITE LEVELS TO BE
CONFIRMED SUBJECT TO FINALISED

SITE LAYOUT AND EXTERNAL WORKS

BELOW GROUND DRAINAGE
EXCEEDANCE FLOW PATHS

EXCEEDANCE FLOW PATHS

NO FLOODING FROM DRAINAGE SYSTEMS FOR ALL RAINFALL EVENTS
UP TO AND INCLUDING THE 1 IN 100 YEAR +40% CLIMATE CHANGE

EVENT. THEREFORE, EXCEEDANCE FLOW PATHS ONLY USED DURING
EXCEPTIONAL CIRCUMSTANCES (RAINFALL EVENTS IN EXCEEDANCE

OF THE 1 IN 100 YEAR +40% CLIMATE CHANGE EVENT)
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 30 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0

Ratio R 0.362 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.361 4-8 0.353

Total Area Contributing (ha) = 0.714

Total Pipe Volume (m³) = 33.211

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 38.712 0.165 235.0 0.119 5.00 0.0 0.600 o 300 Pipe/Conduit

1.001 38.063 0.130 293.0 0.019 0.00 0.0 0.600 o 375 Pipe/Conduit

1.002 77.472 0.260 298.0 0.241 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 31.616 0.135 235.0 0.163 5.00 0.0 0.600 o 300 Pipe/Conduit

2.001 48.293 0.160 301.8 0.039 0.00 0.0 0.600 o 375 Pipe/Conduit

2.002 35.304 0.120 295.0 0.133 0.00 0.0 0.600 o 375 Pipe/Conduit

1.003 3.568 0.010 340.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.004 4.065 0.010 400.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.000 50.00 5.63 35.040 0.119 0.0 0.0 0.0 1.02 72.2 16.1

1.001 50.00 6.23 34.800 0.138 0.0 0.0 0.0 1.05 116.3 18.7

1.002 50.00 7.47 34.670 0.379 0.0 0.0 0.0 1.04 115.3 51.3

2.000 50.00 5.52 34.900 0.163 0.0 0.0 0.0 1.02 72.2 22.1

2.001 50.00 6.29 34.690 0.202 0.0 0.0 0.0 1.04 114.6 27.4

2.002 50.00 6.85 34.530 0.335 0.0 0.0 0.0 1.05 115.9 45.4

1.003 50.00 7.53 34.410 0.714 0.0 0.0 0.0 0.98 107.9 96.7

1.004 50.00 7.61 34.300 0.714 0.0 0.0 0.0 0.90 99.4 96.7
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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

3.000 15.861 0.050 320.0 0.000 5.00 0.0 0.600 o 375 Pipe/Conduit

3.001 15.861 0.010 1600.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.005 8.691 0.030 289.7 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.006 8.510 0.043 197.9 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

3.000 50.00 5.26 34.350 0.000 0.0 0.0 0.0 1.01 111.3 0.0

3.001 50.00 5.86 34.300 0.000 0.0 0.0 0.0 0.44 49.1 0.0

1.005 50.00 7.74 34.290 0.714 0.0 0.0 0.0 1.06 117.0 96.7

1.006 50.00 7.85 34.260 0.714 0.0 0.0 0.0 1.28 141.9 96.7
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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)

SW01 36.200 1.160 Open Manhole 1500 1.000 35.040 300

SW02 36.200 1.400 Open Manhole 1500 1.001 34.800 375 1.000 34.875 300

SW03 36.200 1.530 Open Manhole 1500 1.002 34.670 375 1.001 34.670 375

SW04 36.100 1.200 Open Manhole 1500 2.000 34.900 300

SW05 36.100 1.410 Open Manhole 1500 2.001 34.690 375 2.000 34.765 300

SW06 36.200 1.670 Open Manhole 1500 2.002 34.530 375 2.001 34.530 375

SW07 36.200 1.790 Open Manhole 1500 1.003 34.410 375 1.002 34.410 375

2.002 34.410 375

Separator 36.100 1.800 Open Manhole 1500 1.004 34.300 375 1.003 34.400 375 100

SW08 36.100 1.750 Open Manhole 1500 3.000 34.350 375

Tank 36.100 1.800 Open Manhole 1500 3.001 34.300 375 3.000 34.300 375

SW09 36.100 1.810 Open Manhole 1500 1.005 34.290 375 1.004 34.290 375

3.001 34.290 375

SW10 36.250 1.990 Open Manhole 2100 1.006 34.260 375 1.005 34.260 375

Ex.MH S1 36.710 2.493 Open Manhole 1500 OUTFALL 1.006 34.217 375

MH

Name

Manhole

Easting

(m)

Manhole

Northing

(m)

Intersection

Easting

(m)

Intersection

Northing

(m)

Manhole

Access

Layout

(North)

SW01 385194.010 392409.428 385194.010 392409.428 Required

SW02 385182.169 392372.571 385182.169 392372.571 Required

SW03 385145.931 392384.213 385145.931 392384.213 Required

SW04 385216.733 392446.712 385216.733 392446.712 Required

SW05 385226.403 392476.813 385226.403 392476.813 Required

SW06 385180.424 392491.584 385180.424 392491.584 Required

SW07 385169.626 392457.972 385169.626 392457.972 Required

Separator 385166.239 392459.095 385166.239 392459.095 Required

SW08 385152.870 392430.037 385152.870 392430.037 Required

SW09 385162.359 392460.306 385162.359 392460.306 Required
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Manhole Schedules for Storm

©1982-2020 Innovyze

SW10 385154.084 392462.965 385154.084 392462.965 Required

Ex.MH S1 385145.982 392465.568 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

©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 300 SW01 36.200 35.040 0.860 Open Manhole 1500

1.001 o 375 SW02 36.200 34.800 1.025 Open Manhole 1500

1.002 o 375 SW03 36.200 34.670 1.155 Open Manhole 1500

2.000 o 300 SW04 36.100 34.900 0.900 Open Manhole 1500

2.001 o 375 SW05 36.100 34.690 1.035 Open Manhole 1500

2.002 o 375 SW06 36.200 34.530 1.295 Open Manhole 1500

1.003 o 375 SW07 36.200 34.410 1.415 Open Manhole 1500

1.004 o 375 Separator 36.100 34.300 1.425 Open Manhole 1500

3.000 o 375 SW08 36.100 34.350 1.375 Open Manhole 1500

3.001 o 375 Tank 36.100 34.300 1.425 Open Manhole 1500

1.005 o 375 SW09 36.100 34.290 1.435 Open Manhole 1500

1.006 o 375 SW10 36.250 34.260 1.615 Open Manhole 2100

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 38.712 235.0 SW02 36.200 34.875 1.025 Open Manhole 1500

1.001 38.063 293.0 SW03 36.200 34.670 1.155 Open Manhole 1500

1.002 77.472 298.0 SW07 36.200 34.410 1.415 Open Manhole 1500

2.000 31.616 235.0 SW05 36.100 34.765 1.035 Open Manhole 1500

2.001 48.293 301.8 SW06 36.200 34.530 1.295 Open Manhole 1500

2.002 35.304 295.0 SW07 36.200 34.410 1.415 Open Manhole 1500

1.003 3.568 340.0 Separator 36.100 34.400 1.325 Open Manhole 1500

1.004 4.065 400.0 SW09 36.100 34.290 1.435 Open Manhole 1500

3.000 15.861 320.0 Tank 36.100 34.300 1.425 Open Manhole 1500

3.001 15.861 1600.0 SW09 36.100 34.290 1.435 Open Manhole 1500

1.005 8.691 289.7 SW10 36.250 34.260 1.615 Open Manhole 2100

1.006 8.510 197.9 Ex.MH S1 36.710 34.217 2.118 Open Manhole 1500

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)

1.006 Ex.MH S1 36.710 34.217 34.217 1500 0
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Simulation Criteria for Storm

©1982-2020 Innovyze

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer

Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.362
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Online Controls for Storm

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: SW10, DS/PN: 1.006, Volume (m³): 7.7

Unit Reference MD-SHE-0302-5360-1100-5360

Design Head (m) 1.100

Design Flow (l/s) 53.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 302

Invert Level (m) 34.260

Minimum Outlet Pipe Diameter (mm) 375

Suggested Manhole Diameter (mm) 1800

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

Design Point (Calculated) 1.100 53.6 Kick-Flo® 0.848 47.3

Flush-Flo™ 0.465 53.6 Mean Flow over Head Range - 43.5

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®

Optimum as specified.  Should another type of control device other than a Hydro-Brake Optimum® be utilised

then these storage routing calculations will be invalidated

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

0.100 9.2 0.800 49.2 2.000 71.5 4.000 100.2 7.000 131.6

0.200 31.0 1.000 51.2 2.200 74.9 4.500 106.1 7.500 136.2

0.300 51.7 1.200 55.9 2.400 78.1 5.000 111.7 8.000 140.5

0.400 53.3 1.400 60.2 2.600 81.2 5.500 117.0 8.500 144.8

0.500 53.5 1.600 64.2 3.000 87.1 6.000 122.1 9.000 148.9

0.600 52.9 1.800 68.0 3.500 93.9 6.500 127.0 9.500 152.9
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Cellular Storage Manhole: Tank, DS/PN: 3.001

Invert Level (m) 34.300 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 158.0 0.0 0.800 158.0 0.0 0.801 0.0 0.0
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Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 200, 1000

Climate Change (%) 0, 0

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)

1.000 SW01 15 Winter 200 +0% 200/15 Summer 1000/15 Summer 35.729 0.389

1.001 SW02 15 Winter 200 +0% 200/15 Summer 1000/15 Summer 35.680 0.505

1.002 SW03 15 Winter 200 +0% 200/15 Summer 1000/15 Summer 35.651 0.606

2.000 SW04 15 Winter 200 +0% 200/15 Summer 1000/15 Summer 35.634 0.434

2.001 SW05 15 Winter 200 +0% 200/15 Summer 1000/15 Winter 35.554 0.489

2.002 SW06 15 Winter 200 +0% 200/15 Summer 35.499 0.594

1.003 SW07 15 Winter 200 +0% 200/15 Summer 35.398 0.612

1.004 Separator 15 Winter 200 +0% 200/15 Summer 1000/60 Winter 35.122 0.447

3.000 SW08 60 Winter 200 +0% 200/15 Winter 34.888 0.163

3.001 Tank 60 Winter 200 +0% 200/15 Summer 34.888 0.213

1.005 SW09 60 Winter 200 +0% 200/15 Summer 34.934 0.269

1.006 SW10 60 Winter 200 +0% 200/15 Summer 34.948 0.313

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 0.000 0.63 42.5 SURCHARGED 4

1.001 SW02 0.000 0.43 44.9 SURCHARGED 4

1.002 SW03 0.000 1.00 109.6 SURCHARGED 3

2.000 SW04 0.000 0.89 58.4 SURCHARGED 5

2.001 SW05 0.000 0.60 63.2 SURCHARGED 2

2.002 SW06 0.000 0.94 98.4 SURCHARGED

1.003 SW07 0.000 2.54 206.2 SURCHARGED

1.004 Separator 0.000 2.61 207.7 SURCHARGED 1

3.000 SW08 0.000 0.00 0.4 SURCHARGED

3.001 Tank 0.000 1.01 32 36.4 SURCHARGED

1.005 SW09 0.000 0.68 56.9 SURCHARGED

1.006 SW10 0.000 0.53 53.5 SURCHARGED
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Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.362 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 200, 1000

Climate Change (%) 0, 0

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)

1.000 SW01 15 Winter 1000 +0% 200/15 Summer 1000/15 Summer 36.209 0.869

1.001 SW02 15 Winter 1000 +0% 200/15 Summer 1000/15 Summer 36.202 1.027

1.002 SW03 15 Winter 1000 +0% 200/15 Summer 1000/15 Summer 36.201 1.156

2.000 SW04 15 Winter 1000 +0% 200/15 Summer 1000/15 Summer 36.107 0.907

2.001 SW05 60 Winter 1000 +0% 200/15 Summer 1000/15 Winter 36.103 1.038

2.002 SW06 60 Winter 1000 +0% 200/15 Summer 36.137 1.232

1.003 SW07 60 Winter 1000 +0% 200/15 Summer 36.119 1.334

1.004 Separator 60 Winter 1000 +0% 200/15 Summer 1000/60 Winter 36.100 1.425

3.000 SW08 60 Winter 1000 +0% 200/15 Winter 36.091 1.366

3.001 Tank 60 Winter 1000 +0% 200/15 Summer 36.090 1.415

1.005 SW09 60 Winter 1000 +0% 200/15 Summer 36.088 1.424

1.006 SW10 60 Winter 1000 +0% 200/15 Summer 36.074 1.439

PN

US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 SW01 9.585 1.23 82.4 FLOOD 4

1.001 SW02 2.384 0.79 83.4 FLOOD 4

1.002 SW03 1.169 1.25 136.9 FLOOD 3

2.000 SW04 6.893 1.35 89.1 FLOOD 5

2.001 SW05 3.007 0.56 59.2 FLOOD 2

2.002 SW06 0.000 0.95 98.9 FLOOD RISK

1.003 SW07 0.000 2.56 207.9 FLOOD RISK

1.004 Separator 0.507 2.59 206.0 FLOOD 1

3.000 SW08 0.000 0.03 2.6 FLOOD RISK

3.001 Tank 0.000 1.07 57 38.5 FLOOD RISK

1.005 SW09 0.000 0.97 80.6 FLOOD RISK

1.006 SW10 0.000 0.67 67.8 FLOOD RISK
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