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https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#high-allowances
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• 
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4 CIRIA (2004) Report C609, Sustainable Drainage Systems – Hydraulic, Structural and Water Quality advice. 
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Percolation Tests - Brookside

TP1 Test 1 Test 2 Test 3

Total time minutes for water to drop from 75% to 25% full 68 210 340

Total Time seconds 4080 12600 20400

Vp 27.2 84 136

Average Vp 82.4



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Length (m) 1.50
Date 25/08/2023 Width (m) 0.40
Site Brookside, Condover Depth (m) 1.60
Job Number KRS.0750.001 Dry

Remarks -

Time(min)
Depth to 

Water (m)
Time(min)

Depth to 
Water (m)

Time(min)
Depth to 

Water (m)

0 0.22 0 0.30
11 0.50 23 0.50
14 0.52 47 0.70
22 0.64 61 0.80
36 0.82 74 0.82
45 0.82 89 0.86
50 0.85 120 0.97
56 0.90 137 1.01
62 0.96 157 1.05
72 1.00 169 1.09
87 1.03 183 1.13

110 1.18 212 1.18
138 1.23 254 1.23
156 1.27 274 1.28

m
m
m
m
m
m

mins
mins
m3
m2

mins

m/s

m/s

SOIL INFILTRATION RATE 1.62E-05 7.93E-06 N/A

DESIGN SOIL INFILTRATION RATE, f 7.93E-06

a (50%) 3.2220 3.0700
t (75%-25%) 132.0000 267.0000

Time to fall to 25% effective depth 150 274
V (75%-25%) 0.4140 0.3900

Effective Storage Depth 75%-25% 0.69 0.65
Time to fall to 75% effective depth 18 7

25% Effective Storage Depth 0.35 0.33
(i.e. depth below GL) 1.26 1.28

75% Effective Storage Depth 1.04 0.98
(i.e. depth below GL) 0.57 0.63

 No groundwater seepages were observed to enter the trial pit. 

Effective Storage Depth 1.38 1.30

TEST 1 TEST 2 TEST 3

TP1
SOIL INFILTRATION RATE TEST

Groundwater Level (mbgl) See B.R.E. Digest 365, 2016, Soakaway Design.
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Length (m) 1.50
Date 25.08.2023 Width (m) 0.40
Site Brookside, Condover Depth (m) 1.60
Job Number KRS.0750.001 Dry

Remarks -

Time(min)
Depth to 

Water (m)
Time(min)

Depth to 
Water (m)

Time(min)
Depth to 

Water (m)

0 0.24
1 0.46
7 0.80

11 0.94
40 0.94
58 0.94
65 0.94
85 0.94

110 0.95
173 0.95
235 0.97
250 0.97

m
m
m
m
m
m

mins
mins
m3
m2

mins

m/s

m/s

SOIL INFILTRATION RATE #VALUE!

DESIGN SOIL INFILTRATION RATE, f #VALUE!

a (50%) 3.1840
t (75%-25%) #VALUE!

Time to fall to 25% effective depth N/A
V (75%-25%) 0.4080

Effective Storage Depth 75%-25% 0.68
Time to fall to 75% effective depth 4

25% Effective Storage Depth 0.34
(i.e. depth below GL) 1.26

75% Effective Storage Depth 1.02
(i.e. depth below GL) 0.58

No groundwater seepages were observed to enter the trial pit. 

Effective Storage Depth 1.36

TEST 1 TEST 2 TEST 3

TP2
SOIL INFILTRATION RATE TEST

Groundwater Level (mbgl) See B.R.E. Digest 365, 2016, Soakaway Design.
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Length (m) 1.20
Date 07.09.2023 Width (m) 0.60
Site Severnleigh, Leighton Depth (m) 1.40
Job Number KRS.0561.002 Wet

Remarks -

Time(min)
Depth to 

Water (m)
Time(min)

Depth to 
Water (m)

Time(min)
Depth to 

Water (m)

m
m
m
m
m
m

mins
mins
m3
m2

mins

m/s

m/s

SOIL INFILTRATION RATE #VALUE!

DESIGN SOIL INFILTRATION RATE, f #VALUE!

a (50%) 3.2400
t (75%-25%) #VALUE!

Time to fall to 25% effective depth N/A
V (75%-25%) 0.5040

Effective Storage Depth 75%-25% 0.70
Time to fall to 75% effective depth N/A

25% Effective Storage Depth 0.35
(i.e. depth below GL) 1.05

75% Effective Storage Depth 1.05
(i.e. depth below GL) 0.35

Test abandoned as groundwater seepages were observed to enter the trial pit.

Effective Storage Depth 1.40

TEST 1 TEST 2 TEST 3

TP3
SOIL INFILTRATION RATE TEST

Groundwater Level (mbgl) See B.R.E. Digest 365, 2007, Soakaway Design.
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KRS Environmental Ltd Page 1
3 Princes Square, Princes St...
Montgomery
SY15 6PZ
Date 18/10/2023 21:22 Designed by Emma
File Checked by
Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 100 Soil 0.450
Area (ha) 0.039 Urban 0.000
SAAR (mm) 759 Region Number Region 4

Results l/s

QBAR Rural 0.2
QBAR Urban 0.2

Q100 years 0.5

Q1 year 0.2
Q30 years 0.4
Q100 years 0.5



 

 



Condover New Bridge

PROPOSED
GARAGE

PROPOSED
EXTENSION

EXISTING BUILDING

F1.000
1:75.8
150mm

F1.001
1:75.5
150mm

F1.002
1:75.5
150mm

F1.003
1:75.5
150mm

F2.000
1:43.7
100mm

F2.001
1:43.7
100mm

F2.002
1:20.1
100mm

FMH-1
450mm
CL 76.000m
IL (m)75.450

FMH-2
450mm
CL 76.000m
IL (m)75.343

FMH-3
450mm
CL 76.000m
IL (m)75.239

FMH-4
450mm
CL 76.000m
IL (m)75.062

FMH-5
180mm
CL 76.000m
IL (m)75.450

FMH-6
180mm
CL 76.000m
IL (m)75.393

FMH-7
180mm
CL 76.000m
IL (m)75.336

Connect into SMH-14
(See Surface Water
Drainage drawing)

Package Treatment Plant

F-1.004
1:18.5
150mm

FMH-8
1050mm
CL 76.000m
IL (m)74.996

Brookside

Condover New Bridge

Swimming Fuller's Cottage
Bath

Longridge

House

Bridge

75.7m

76.8m

Status:

Drawn:

Drawing No:

Date:
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PROPOSED FOUL WATER DRAINAGE LAYOUT

MR COLIN BEDDOES

BROOKSIDE, CONDOVER, SHREWSBURY

SITE LOCATION PLAN  1:1250

OS LICENCE NUMBER 100030835

5050 0m m
SCALE 1 : 1250

PROPOSED FOUL WATER LAYOUT  1:200

B 14-12-23  NOTE AMENDED AP

A 01-12-23  DRAINAGE LAYOUT AMENDED AP
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Condover New Bridge

PROPOSED
GARAGE

PROPOSED
EXTENSION

EXISTING BUILDING

S-1.000
1:100.9
150mm

S-1.001
1:100.9
150mm

S-1.002
1:100.9
150mm

S-1.003
1:100.9
150mm

S-1.004
1:100.9
150mm

S-2.000
1:100.9
150mm

S-2.001
1:100.9
150mm

S-2.002
1:100.9
150mm

S-3.000
1:100.9
150mm

S-3.001
1:13.7
150mm

S-2.003
1:72.1
150mm

S-1.005
1:100.9
150mm

S-1.006

SMH-1
450mm
CL 76.000m
IL (m)75.250

SMH-2
450mm
CL 76.000m
IL (m)75.158

SMH-3
450mm
CL 76.000m
IL (m)75.075

SMH-4
450mm
CL 76.000m
IL (m)75.006

SMH-5
450mm
CL 76.000m
IL (m)74.926

SMH-6
450mm
CL 76.000m
IL (m)75.250

SMH-7
450mm
CL 76.000m
IL (m)75.167

SMH-8
450mm
CL 76.000m
IL (m)75.045

SMH-9
450mm
CL 76.000m
IL (m)75.250

SMH-10
450mm
CL 76.000m
IL (m)75.122

SMH-11
600mm
CL 76.000m
IL (m)74.962

SMH-12
600mm
CL 76.000m
IL (m)74.872

SMH-13
1050mm
CL 75.800m
IL (m)74.550

SMH-14 - Control chamber
Internal weir chamber with
Hydrobrake - 1l/s max @ 0.8m head
Ref: MD-SHE-0049-1000-0800-1000
1200mm
CL 75.800m
IL (m)74.468

SMH-15
Headwall

Attenuation Tank
Crate system
4 x 4 x 0.8m

Proposed
rainwater
garden

S-1.007
1:86.9
150mm

S-1.008
1:28.5
150mm

SMH-15
600mm
CL 75.700m
IL (m)74.348

Brookside

Condover New Bridge

Swimming Fuller's Cottage
Bath

Longridge

House

Bridge

75.7m

76.8m

Status:
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Drawing No:
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MR COLIN BEDDOES

BROOKSIDE, CONDOVER, SHREWSBURY

SITE LOCATION PLAN  1:1250

OS LICENCE NUMBER 100030835

5050 0m m
SCALE 1 : 1250

PROPOSED SURFACE WATER DRAINAGE LAYOUT

PROPOSED SURFACE WATER LAYOUT  1:200

A 01-12-23  DRAINAGE LAYOUT AMENDED AP
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Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.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 SLS450mm

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) 18.000 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 0.600
Ratio R 0.391 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 9.296 0.092 100.9 0.003 4.00 0.0 0.600 o 150 Pipe/Conduit
S-1.001 8.387 0.083 100.9 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.002 6.892 0.068 100.9 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.003 8.104 0.080 100.9 0.003 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 4.15 75.250 0.003 0.0 0.0 0.0 1.00 17.7 0.4
S-1.001 50.00 4.29 75.158 0.004 0.0 0.0 0.0 1.00 17.7 0.5
S-1.002 50.00 4.41 75.075 0.005 0.0 0.0 0.0 1.00 17.7 0.7
S-1.003 50.00 4.54 75.006 0.008 0.0 0.0 0.0 1.00 17.7 1.1

KRS Environmental

ss



 Ltd Page 2

Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

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-1.004 5.465 0.054 100.9 0.005 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.000 8.412 0.083 100.9 0.005 4.00 0.0 0.600 o 150 Pipe/Conduit
S-2.001 12.239 0.121 100.9 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit
S-2.002 8.456 0.084 100.9 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit

S-3.000 12.871 0.128 100.9 0.007 4.00 0.0 0.600 o 150 Pipe/Conduit
S-3.001 2.211 0.161 13.7 0.008 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.003 6.457 0.090 72.1 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.005 4.830 0.322 15.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.006 8.498 0.082 103.6 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-1.004 50.00 4.64 74.926 0.014 0.0 0.0 0.0 1.00 17.7 1.8

S-2.000 50.00 4.14 75.250 0.005 0.0 0.0 0.0 1.00 17.7 0.6
S-2.001 50.00 4.34 75.167 0.007 0.0 0.0 0.0 1.00 17.7 0.9
S-2.002 50.00 4.49 75.045 0.009 0.0 0.0 0.0 1.00 17.7 1.2

S-3.000 50.00 4.21 75.250 0.007 0.0 0.0 0.0 1.00 17.7 0.9
S-3.001 50.00 4.23 75.122 0.015 0.0 0.0 0.0 2.73 48.3 2.0

S-2.003 50.00 4.58 74.962 0.025 0.0 0.0 0.0 1.19 20.9 3.4

S-1.005 50.00 4.67 74.872 0.039 0.0 0.0 0.0 2.61 46.2 5.3
S-1.006 50.00 4.81 74.550 0.039 0.0 0.0 0.0 0.99 17.4 5.3

KRS Environmental
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 Lt Page 3

Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

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 10.430 0.120 86.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.008 4.909 0.172 28.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.009 14.726 0.142 103.7 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-1.007 50.00 4.97 74.468 0.039 0.0 0.0 0.0 1.08 19.1 5.3
S-1.008 50.00 5.01 74.348 0.039 0.0 0.0 0.0 1.89 33.4 5.3
S-1.009 50.00 5.26 74.176 0.039 0.0 0.0 0.0 0.99 17.4 5.3

KRS Environmental
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Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.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)

SMH-1 76.000 0.750 Open Manhole 450 S-1.000 75.250 150

SMH-2 76.000 0.842 Open Manhole 450 S-1.001 75.158 150 S-1.000 75.158 150

SMH-3 76.000 0.925 Open Manhole 450 S-1.002 75.075 150 S-1.001 75.075 150

SMH-4 76.000 0.994 Open Manhole 450 S-1.003 75.006 150 S-1.002 75.006 150

SMH-5 76.000 1.074 Open Manhole 450 S-1.004 74.926 150 S-1.003 74.926 150

SMH-6 76.000 0.750 Open Manhole 450 S-2.000 75.250 150

SMH-7 76.000 0.833 Open Manhole 450 S-2.001 75.167 150 S-2.000 75.167 150

SMH-8 76.000 0.955 Open Manhole 450 S-2.002 75.045 150 S-2.001 75.045 150

SMH-9 76.000 0.750 Open Manhole 450 S-3.000 75.250 150

SMH-10 76.000 0.878 Open Manhole 450 S-3.001 75.122 150 S-3.000 75.122 150

SMH-11 76.000 1.038 Open Manhole 600 S-2.003 74.962 150 S-2.002 74.962 150

S-3.001 74.962 150

SMH-12 76.000 1.128 Open Manhole 600 S-1.005 74.872 150 S-1.004 74.872 150

S-2.003 74.872 150

SMH-13 75.800 1.250 Open Manhole 1050 S-1.006 74.550 150 S-1.005 74.550 150

SMH-14 75.800 1.332 Open Manhole 1200 S-1.007 74.468 150 S-1.006 74.468 150

SMH-15 75.700 1.352 Open Manhole 600 S-1.008 74.348 150 S-1.007 74.348 150

SMH-Headwall 75.200 1.024 Open Manhole 1000 S-1.009 74.176 150 S-1.008 74.176 150

SMH-dummy 75.000 0.966 Open Manhole 1000 OUTFALL S-1.009 74.034 150

KRS Environmental
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Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

Manhole Schedules for Storm

©1982-2020 Innovyze

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

SMH-1 349744.831 305491.838 349744.831 305491.838 Required

SMH-2 349737.980 305485.556 349737.980 305485.556 Required

SMH-3 349729.607 305485.054 349729.607 305485.054 Required

SMH-4 349729.047 305491.923 349729.047 305491.923 Required

SMH-5 349727.406 305499.859 349727.406 305499.859 Required

SMH-6 349745.237 305506.632 349745.237 305506.632 Required

SMH-7 349744.482 305515.010 349744.482 305515.010 Required

SMH-8 349732.300 305513.826 349732.300 305513.826 Required

SMH-9 349736.653 305492.730 349736.653 305492.730 Required

SMH-10 349735.357 305505.536 349735.357 305505.536 Required

KRS Environmental

ss
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Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

Manhole Schedules for Storm

©1982-2020 Innovyze

SMH-11 349733.149 305505.413 349733.149 305505.413 Required

SMH-12 349726.693 305505.278 349726.693 305505.278 Required

SMH-13 349721.876 305505.635 349721.876 305505.635 Required

SMH-14 349718.555 305513.456 349718.555 305513.456 Required

SMH-15 349715.650 305523.474 349715.650 305523.474 Required

SMH-Headwall 349718.130 305527.710 349718.130 305527.710 Required

SMH-dummy 349732.359 305531.502 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Date 30/11/2023 18:43 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

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 SMH-1 76.000 75.250 0.600 Open Manhole 450
S-1.001 o 150 SMH-2 76.000 75.158 0.692 Open Manhole 450
S-1.002 o 150 SMH-3 76.000 75.075 0.775 Open Manhole 450
S-1.003 o 150 SMH-4 76.000 75.006 0.844 Open Manhole 450
S-1.004 o 150 SMH-5 76.000 74.926 0.924 Open Manhole 450

S-2.000 o 150 SMH-6 76.000 75.250 0.600 Open Manhole 450
S-2.001 o 150 SMH-7 76.000 75.167 0.683 Open Manhole 450
S-2.002 o 150 SMH-8 76.000 75.045 0.805 Open Manhole 450

S-3.000 o 150 SMH-9 76.000 75.250 0.600 Open Manhole 450
S-3.001 o 150 SMH-10 76.000 75.122 0.728 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 9.296 100.9 SMH-2 76.000 75.158 0.692 Open Manhole 450
S-1.001 8.387 100.9 SMH-3 76.000 75.075 0.775 Open Manhole 450
S-1.002 6.892 100.9 SMH-4 76.000 75.006 0.844 Open Manhole 450
S-1.003 8.104 100.9 SMH-5 76.000 74.926 0.924 Open Manhole 450
S-1.004 5.465 100.9 SMH-12 76.000 74.872 0.978 Open Manhole 600

S-2.000 8.412 100.9 SMH-7 76.000 75.167 0.683 Open Manhole 450
S-2.001 12.239 100.9 SMH-8 76.000 75.045 0.805 Open Manhole 450
S-2.002 8.456 100.9 SMH-11 76.000 74.962 0.888 Open Manhole 600

S-3.000 12.871 100.9 SMH-10 76.000 75.122 0.728 Open Manhole 450
S-3.001 2.211 13.7 SMH-11 76.000 74.962 0.888 Open Manhole 600
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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-2.003 o 150 SMH-11 76.000 74.962 0.888 Open Manhole 600

S-1.005 o 150 SMH-12 76.000 74.872 0.978 Open Manhole 600
S-1.006 o 150 SMH-13 75.800 74.550 1.100 Open Manhole 1050
S-1.007 o 150 SMH-14 75.800 74.468 1.182 Open Manhole 1200
S-1.008 o 150 SMH-15 75.700 74.348 1.202 Open Manhole 600
S-1.009 o 150 SMH-Headwall 75.200 74.176 0.874 Open Manhole 1000

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-2.003 6.457 72.1 SMH-12 76.000 74.872 0.978 Open Manhole 600

S-1.005 4.830 15.0 SMH-13 75.800 74.550 1.100 Open Manhole 1050
S-1.006 8.498 103.6 SMH-14 75.800 74.468 1.182 Open Manhole 1200
S-1.007 10.430 86.9 SMH-15 75.700 74.348 1.202 Open Manhole 600
S-1.008 4.909 28.5 SMH-Headwall 75.200 74.176 0.874 Open Manhole 1000
S-1.009 14.726 103.7 SMH-dummy 75.000 74.034 0.816 Open Manhole 1000
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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  - 100 0.003 0.003 0.003
1.001 User  - 100 0.001 0.001 0.001
1.002 User  - 100 0.001 0.001 0.001
1.003 User  - 100 0.001 0.001 0.001

User  - 100 0.002 0.002 0.003
1.004 User  - 100 0.005 0.005 0.005
2.000 User  - 100 0.005 0.005 0.005
2.001 User  - 100 0.002 0.002 0.002
2.002 User  - 100 0.002 0.002 0.002
3.000 User  - 100 0.001 0.001 0.001

User  - 100 0.003 0.003 0.004
User  - 100 0.003 0.003 0.007

3.001 User  - 100 0.005 0.005 0.005
User  - 100 0.003 0.003 0.008

2.003 User  - 100 0.001 0.001 0.001
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
1.008  -  - 100 0.000 0.000 0.000
1.009  -  - 100 0.000 0.000 0.000

Total Total Total
0.039 0.039 0.039

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) 18.000 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.391 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: SMH-14, DS/PN: S-1.007, Volume (m³): 1.6

Unit Reference MD-SHE-0049-1000-0800-1000 Sump Available Yes
Design Head (m) 0.800 Diameter (mm) 49

Design Flow (l/s) 1.0 Invert Level (m) 74.468
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 75
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) 0.800 1.0 Kick-Flo® 0.437 0.8
Flush-Flo™ 0.215 0.9 Mean Flow over Head Range - 0.8

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 0.8 0.600 0.9 1.600 1.4 2.600 1.7 5.000 2.3 7.500 2.8
0.200 0.9 0.800 1.0 1.800 1.4 3.000 1.8 5.500 2.4 8.000 2.9
0.300 0.9 1.000 1.1 2.000 1.5 3.500 1.9 6.000 2.5 8.500 2.9
0.400 0.8 1.200 1.2 2.200 1.6 4.000 2.1 6.500 2.6 9.000 3.0
0.500 0.8 1.400 1.3 2.400 1.6 4.500 2.2 7.000 2.7 9.500 3.1
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Offline Controls for Storm

©1982-2020 Innovyze

Weir Manhole: SMH-14, DS/PN: S-1.007, Loop to PN: S-1.009

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 75.268

KRS Environmental
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Storage Structures for Storm

©1982-2020 Innovyze

Cellular Storage Manhole: SMH-14, DS/PN: S-1.007

Invert Level (m) 74.468 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 16.0 16.0 0.800 16.0 28.8 0.900 0.0 28.8
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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) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.391 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 (%) 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

S-1.000 SMH-1 15 Winter 1 +45% 75.268 -0.132 0.000 0.04 0.6 OK
S-1.001 SMH-2 15 Winter 1 +45% 75.179 -0.129 0.000 0.05 0.7 OK
S-1.002 SMH-3 15 Winter 1 +45% 75.099 -0.126 0.000 0.06 0.9 OK
S-1.003 SMH-4 15 Winter 1 +45% 75.037 -0.120 0.000 0.09 1.4 OK
S-1.004 SMH-5 15 Winter 1 +45% 74.965 -0.111 0.000 0.15 2.2 OK
S-2.000 SMH-6 15 Winter 1 +45% 75.273 -0.127 0.000 0.06 0.9 OK
S-2.001 SMH-7 15 Winter 1 +45% 75.194 -0.123 0.000 0.07 1.2 OK
S-2.002 SMH-8 15 Winter 1 +45% 75.077 -0.118 0.000 0.10 1.5 OK
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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 SMH-1
S-1.001 SMH-2
S-1.002 SMH-3
S-1.003 SMH-4
S-1.004 SMH-5
S-2.000 SMH-6
S-2.001 SMH-7
S-2.002 SMH-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)

S-3.000 SMH-9 15 Winter 1 +45% 75.278 -0.122 0.000 0.08 1.3
S-3.001 SMH-10 15 Winter 1 +45% 75.154 -0.118 0.000 0.10 2.5
S-2.003 SMH-11 15 Winter 1 +45% 75.012 -0.100 0.000 0.24 4.3
S-1.005 SMH-12 15 Winter 1 +45% 74.915 -0.107 0.000 0.18 6.5
S-1.006 SMH-13 60 Winter 1 +45% 74.662 -0.038 0.000 0.23 3.5
S-1.007 SMH-14 60 Winter 1 +45% 1/15 Winter 0 74.659 0.041 0.000 0.05 0.0 44 0.9
S-1.008 SMH-15 60 Winter 1 +45% 74.366 -0.132 0.000 0.04 0.9
S-1.009 SMH-Headwall 60 Winter 1 +45% 74.199 -0.127 0.000 0.06 0.9

PN
US/MH
Name Status

Level
Exceeded

S-3.000 SMH-9 OK
S-3.001 SMH-10 OK
S-2.003 SMH-11 OK
S-1.005 SMH-12 OK
S-1.006 SMH-13 OK
S-1.007 SMH-14 SURCHARGED
S-1.008 SMH-15 OK
S-1.009 SMH-Headwall OK
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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 SLS450mm

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) 18.000 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 0.600
Ratio R 0.391 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 9.296 0.092 100.9 0.003 4.00 0.0 0.600 o 150 Pipe/Conduit
S-1.001 8.387 0.083 100.9 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.002 6.892 0.068 100.9 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.003 8.104 0.080 100.9 0.003 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 4.15 75.250 0.003 0.0 0.0 0.0 1.00 17.7 0.4
S-1.001 50.00 4.29 75.158 0.004 0.0 0.0 0.0 1.00 17.7 0.5
S-1.002 50.00 4.41 75.075 0.005 0.0 0.0 0.0 1.00 17.7 0.7
S-1.003 50.00 4.54 75.006 0.008 0.0 0.0 0.0 1.00 17.7 1.1
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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-1.004 5.465 0.054 100.9 0.005 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.000 8.412 0.083 100.9 0.005 4.00 0.0 0.600 o 150 Pipe/Conduit
S-2.001 12.239 0.121 100.9 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit
S-2.002 8.456 0.084 100.9 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit

S-3.000 12.871 0.128 100.9 0.007 4.00 0.0 0.600 o 150 Pipe/Conduit
S-3.001 2.211 0.161 13.7 0.008 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.003 6.457 0.090 72.1 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.005 4.830 0.322 15.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.006 8.498 0.082 103.6 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-1.004 50.00 4.64 74.926 0.014 0.0 0.0 0.0 1.00 17.7 1.8

S-2.000 50.00 4.14 75.250 0.005 0.0 0.0 0.0 1.00 17.7 0.6
S-2.001 50.00 4.34 75.167 0.007 0.0 0.0 0.0 1.00 17.7 0.9
S-2.002 50.00 4.49 75.045 0.009 0.0 0.0 0.0 1.00 17.7 1.2

S-3.000 50.00 4.21 75.250 0.007 0.0 0.0 0.0 1.00 17.7 0.9
S-3.001 50.00 4.23 75.122 0.015 0.0 0.0 0.0 2.73 48.3 2.0

S-2.003 50.00 4.58 74.962 0.025 0.0 0.0 0.0 1.19 20.9 3.4

S-1.005 50.00 4.67 74.872 0.039 0.0 0.0 0.0 2.61 46.2 5.3
S-1.006 50.00 4.81 74.550 0.039 0.0 0.0 0.0 0.99 17.4 5.3
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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 10.430 0.120 86.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.008 4.909 0.172 28.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.009 14.726 0.142 103.7 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-1.007 50.00 4.97 74.468 0.039 0.0 0.0 0.0 1.08 19.1 5.3
S-1.008 50.00 5.01 74.348 0.039 0.0 0.0 0.0 1.89 33.4 5.3
S-1.009 50.00 5.26 74.176 0.039 0.0 0.0 0.0 0.99 17.4 5.3
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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)

SMH-1 76.000 0.750 Open Manhole 450 S-1.000 75.250 150

SMH-2 76.000 0.842 Open Manhole 450 S-1.001 75.158 150 S-1.000 75.158 150

SMH-3 76.000 0.925 Open Manhole 450 S-1.002 75.075 150 S-1.001 75.075 150

SMH-4 76.000 0.994 Open Manhole 450 S-1.003 75.006 150 S-1.002 75.006 150

SMH-5 76.000 1.074 Open Manhole 450 S-1.004 74.926 150 S-1.003 74.926 150

SMH-6 76.000 0.750 Open Manhole 450 S-2.000 75.250 150

SMH-7 76.000 0.833 Open Manhole 450 S-2.001 75.167 150 S-2.000 75.167 150

SMH-8 76.000 0.955 Open Manhole 450 S-2.002 75.045 150 S-2.001 75.045 150

SMH-9 76.000 0.750 Open Manhole 450 S-3.000 75.250 150

SMH-10 76.000 0.878 Open Manhole 450 S-3.001 75.122 150 S-3.000 75.122 150

SMH-11 76.000 1.038 Open Manhole 600 S-2.003 74.962 150 S-2.002 74.962 150

S-3.001 74.962 150

SMH-12 76.000 1.128 Open Manhole 600 S-1.005 74.872 150 S-1.004 74.872 150

S-2.003 74.872 150

SMH-13 75.800 1.250 Open Manhole 1050 S-1.006 74.550 150 S-1.005 74.550 150

SMH-14 75.800 1.332 Open Manhole 1200 S-1.007 74.468 150 S-1.006 74.468 150

SMH-15 75.700 1.352 Open Manhole 600 S-1.008 74.348 150 S-1.007 74.348 150

SMH-Headwall 75.200 1.024 Open Manhole 1000 S-1.009 74.176 150 S-1.008 74.176 150

SMH-dummy 75.000 0.966 Open Manhole 1000 OUTFALL S-1.009 74.034 150
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Manhole Schedules for Storm

©1982-2020 Innovyze

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

SMH-1 349744.831 305491.838 349744.831 305491.838 Required

SMH-2 349737.980 305485.556 349737.980 305485.556 Required

SMH-3 349729.607 305485.054 349729.607 305485.054 Required

SMH-4 349729.047 305491.923 349729.047 305491.923 Required

SMH-5 349727.406 305499.859 349727.406 305499.859 Required

SMH-6 349745.237 305506.632 349745.237 305506.632 Required

SMH-7 349744.482 305515.010 349744.482 305515.010 Required

SMH-8 349732.300 305513.826 349732.300 305513.826 Required

SMH-9 349736.653 305492.730 349736.653 305492.730 Required

SMH-10 349735.357 305505.536 349735.357 305505.536 Required

KRS Environmental

ss



 Ltd Page 6

Date 30/11/2023 18:42 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

Manhole Schedules for Storm

©1982-2020 Innovyze

SMH-11 349733.149 305505.413 349733.149 305505.413 Required

SMH-12 349726.693 305505.278 349726.693 305505.278 Required

SMH-13 349721.876 305505.635 349721.876 305505.635 Required

SMH-14 349718.555 305513.456 349718.555 305513.456 Required

SMH-15 349715.650 305523.474 349715.650 305523.474 Required

SMH-Headwall 349718.130 305527.710 349718.130 305527.710 Required

SMH-dummy 349732.359 305531.502 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 SMH-1 76.000 75.250 0.600 Open Manhole 450
S-1.001 o 150 SMH-2 76.000 75.158 0.692 Open Manhole 450
S-1.002 o 150 SMH-3 76.000 75.075 0.775 Open Manhole 450
S-1.003 o 150 SMH-4 76.000 75.006 0.844 Open Manhole 450
S-1.004 o 150 SMH-5 76.000 74.926 0.924 Open Manhole 450

S-2.000 o 150 SMH-6 76.000 75.250 0.600 Open Manhole 450
S-2.001 o 150 SMH-7 76.000 75.167 0.683 Open Manhole 450
S-2.002 o 150 SMH-8 76.000 75.045 0.805 Open Manhole 450

S-3.000 o 150 SMH-9 76.000 75.250 0.600 Open Manhole 450
S-3.001 o 150 SMH-10 76.000 75.122 0.728 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 9.296 100.9 SMH-2 76.000 75.158 0.692 Open Manhole 450
S-1.001 8.387 100.9 SMH-3 76.000 75.075 0.775 Open Manhole 450
S-1.002 6.892 100.9 SMH-4 76.000 75.006 0.844 Open Manhole 450
S-1.003 8.104 100.9 SMH-5 76.000 74.926 0.924 Open Manhole 450
S-1.004 5.465 100.9 SMH-12 76.000 74.872 0.978 Open Manhole 600

S-2.000 8.412 100.9 SMH-7 76.000 75.167 0.683 Open Manhole 450
S-2.001 12.239 100.9 SMH-8 76.000 75.045 0.805 Open Manhole 450
S-2.002 8.456 100.9 SMH-11 76.000 74.962 0.888 Open Manhole 600

S-3.000 12.871 100.9 SMH-10 76.000 75.122 0.728 Open Manhole 450
S-3.001 2.211 13.7 SMH-11 76.000 74.962 0.888 Open Manhole 600
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Micro Drainage Network 2020.1

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-2.003 o 150 SMH-11 76.000 74.962 0.888 Open Manhole 600

S-1.005 o 150 SMH-12 76.000 74.872 0.978 Open Manhole 600
S-1.006 o 150 SMH-13 75.800 74.550 1.100 Open Manhole 1050
S-1.007 o 150 SMH-14 75.800 74.468 1.182 Open Manhole 1200
S-1.008 o 150 SMH-15 75.700 74.348 1.202 Open Manhole 600
S-1.009 o 150 SMH-Headwall 75.200 74.176 0.874 Open Manhole 1000

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-2.003 6.457 72.1 SMH-12 76.000 74.872 0.978 Open Manhole 600

S-1.005 4.830 15.0 SMH-13 75.800 74.550 1.100 Open Manhole 1050
S-1.006 8.498 103.6 SMH-14 75.800 74.468 1.182 Open Manhole 1200
S-1.007 10.430 86.9 SMH-15 75.700 74.348 1.202 Open Manhole 600
S-1.008 4.909 28.5 SMH-Headwall 75.200 74.176 0.874 Open Manhole 1000
S-1.009 14.726 103.7 SMH-dummy 75.000 74.034 0.816 Open Manhole 1000
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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  - 100 0.003 0.003 0.003
1.001 User  - 100 0.001 0.001 0.001
1.002 User  - 100 0.001 0.001 0.001
1.003 User  - 100 0.001 0.001 0.001

User  - 100 0.002 0.002 0.003
1.004 User  - 100 0.005 0.005 0.005
2.000 User  - 100 0.005 0.005 0.005
2.001 User  - 100 0.002 0.002 0.002
2.002 User  - 100 0.002 0.002 0.002
3.000 User  - 100 0.001 0.001 0.001

User  - 100 0.003 0.003 0.004
User  - 100 0.003 0.003 0.007

3.001 User  - 100 0.005 0.005 0.005
User  - 100 0.003 0.003 0.008

2.003 User  - 100 0.001 0.001 0.001
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
1.008  -  - 100 0.000 0.000 0.000
1.009  -  - 100 0.000 0.000 0.000

Total Total Total
0.039 0.039 0.039
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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) 18.000 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.391 Cv (Winter) 0.840

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

KRS Environmental

ss



 Ltd Page 11

Date 30/11/2023 18:42 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

Online Controls for Storm

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: SMH-14, DS/PN: S-1.007, Volume (m³): 1.6

Unit Reference MD-SHE-0049-1000-0800-1000 Sump Available Yes
Design Head (m) 0.800 Diameter (mm) 49

Design Flow (l/s) 1.0 Invert Level (m) 74.468
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 75
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) 0.800 1.0 Kick-Flo® 0.437 0.8
Flush-Flo™ 0.215 0.9 Mean Flow over Head Range - 0.8

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 0.8 0.600 0.9 1.600 1.4 2.600 1.7 5.000 2.3 7.500 2.8
0.200 0.9 0.800 1.0 1.800 1.4 3.000 1.8 5.500 2.4 8.000 2.9
0.300 0.9 1.000 1.1 2.000 1.5 3.500 1.9 6.000 2.5 8.500 2.9
0.400 0.8 1.200 1.2 2.200 1.6 4.000 2.1 6.500 2.6 9.000 3.0
0.500 0.8 1.400 1.3 2.400 1.6 4.500 2.2 7.000 2.7 9.500 3.1
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Offline Controls for Storm
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Weir Manhole: SMH-14, DS/PN: S-1.007, Loop to PN: S-1.009

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 75.268
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Storage Structures for Storm

©1982-2020 Innovyze

Cellular Storage Manhole: SMH-14, DS/PN: S-1.007

Invert Level (m) 74.468 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 16.0 16.0 0.800 16.0 28.8 0.900 0.0 28.8
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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) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.391 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) 30

Climate Change (%) 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

S-1.000 SMH-1 15 Winter 30 +45% 75.280 -0.120 0.000 0.09 1.4 OK
S-1.001 SMH-2 15 Summer 30 +45% 75.193 -0.115 0.000 0.12 1.9 OK
S-1.002 SMH-3 15 Summer 30 +45% 75.116 -0.109 0.000 0.17 2.5 OK
S-1.003 SMH-4 120 Winter 30 +45% 75.074 -0.082 0.000 0.08 1.2 OK
S-1.004 SMH-5 120 Winter 30 +45% 75.074 -0.003 0.000 0.13 1.9 OK
S-2.000 SMH-6 15 Winter 30 +45% 75.287 -0.113 0.000 0.14 2.2 OK
S-2.001 SMH-7 15 Winter 30 +45% 75.212 -0.105 0.000 0.20 3.1 OK
S-2.002 SMH-8 15 Summer 30 +45% 75.099 -0.097 0.000 0.27 4.2 OK
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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 SMH-1
S-1.001 SMH-2
S-1.002 SMH-3
S-1.003 SMH-4
S-1.004 SMH-5
S-2.000 SMH-6
S-2.001 SMH-7
S-2.002 SMH-8
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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-3.000 SMH-9 15 Winter 30 +45% 75.294 -0.106 0.000 0.19 3.1
S-3.001 SMH-10 15 Winter 30 +45% 75.176 -0.096 0.000 0.28 7.0
S-2.003 SMH-11 120 Winter 30 +45% 75.074 -0.037 0.000 0.20 3.6
S-1.005 SMH-12 120 Winter 30 +45% 30/60 Winter 75.073 0.051 0.000 0.15 5.5
S-1.006 SMH-13 120 Winter 30 +45% 30/15 Summer 75.071 0.371 0.000 0.34 5.2
S-1.007 SMH-14 120 Winter 30 +45% 30/15 Summer 0 75.069 0.451 0.000 0.05 0.0 128 0.9
S-1.008 SMH-15 360 Summer 30 +45% 74.366 -0.132 0.000 0.04 0.9
S-1.009 SMH-Headwall 30 Winter 30 +45% 74.199 -0.127 0.000 0.06 0.9

PN
US/MH
Name Status

Level
Exceeded

S-3.000 SMH-9 OK
S-3.001 SMH-10 OK
S-2.003 SMH-11 OK
S-1.005 SMH-12 SURCHARGED
S-1.006 SMH-13 SURCHARGED
S-1.007 SMH-14 SURCHARGED
S-1.008 SMH-15 OK
S-1.009 SMH-Headwall OK
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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 SLS450mm

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) 18.000 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m) 0.600
Ratio R 0.391 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 9.296 0.092 100.9 0.003 4.00 0.0 0.600 o 150 Pipe/Conduit
S-1.001 8.387 0.083 100.9 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.002 6.892 0.068 100.9 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.003 8.104 0.080 100.9 0.003 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 4.15 75.250 0.003 0.0 0.0 0.0 1.00 17.7 0.4
S-1.001 50.00 4.29 75.158 0.004 0.0 0.0 0.0 1.00 17.7 0.5
S-1.002 50.00 4.41 75.075 0.005 0.0 0.0 0.0 1.00 17.7 0.7
S-1.003 50.00 4.54 75.006 0.008 0.0 0.0 0.0 1.00 17.7 1.1
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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-1.004 5.465 0.054 100.9 0.005 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.000 8.412 0.083 100.9 0.005 4.00 0.0 0.600 o 150 Pipe/Conduit
S-2.001 12.239 0.121 100.9 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit
S-2.002 8.456 0.084 100.9 0.002 0.00 0.0 0.600 o 150 Pipe/Conduit

S-3.000 12.871 0.128 100.9 0.007 4.00 0.0 0.600 o 150 Pipe/Conduit
S-3.001 2.211 0.161 13.7 0.008 0.00 0.0 0.600 o 150 Pipe/Conduit

S-2.003 6.457 0.090 72.1 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit

S-1.005 4.830 0.322 15.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.006 8.498 0.082 103.6 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-1.004 50.00 4.64 74.926 0.014 0.0 0.0 0.0 1.00 17.7 1.8

S-2.000 50.00 4.14 75.250 0.005 0.0 0.0 0.0 1.00 17.7 0.6
S-2.001 50.00 4.34 75.167 0.007 0.0 0.0 0.0 1.00 17.7 0.9
S-2.002 50.00 4.49 75.045 0.009 0.0 0.0 0.0 1.00 17.7 1.2

S-3.000 50.00 4.21 75.250 0.007 0.0 0.0 0.0 1.00 17.7 0.9
S-3.001 50.00 4.23 75.122 0.015 0.0 0.0 0.0 2.73 48.3 2.0

S-2.003 50.00 4.58 74.962 0.025 0.0 0.0 0.0 1.19 20.9 3.4

S-1.005 50.00 4.67 74.872 0.039 0.0 0.0 0.0 2.61 46.2 5.3
S-1.006 50.00 4.81 74.550 0.039 0.0 0.0 0.0 0.99 17.4 5.3
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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 10.430 0.120 86.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.008 4.909 0.172 28.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
S-1.009 14.726 0.142 103.7 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-1.007 50.00 4.97 74.468 0.039 0.0 0.0 0.0 1.08 19.1 5.3
S-1.008 50.00 5.01 74.348 0.039 0.0 0.0 0.0 1.89 33.4 5.3
S-1.009 50.00 5.26 74.176 0.039 0.0 0.0 0.0 0.99 17.4 5.3
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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)

SMH-1 76.000 0.750 Open Manhole 450 S-1.000 75.250 150

SMH-2 76.000 0.842 Open Manhole 450 S-1.001 75.158 150 S-1.000 75.158 150

SMH-3 76.000 0.925 Open Manhole 450 S-1.002 75.075 150 S-1.001 75.075 150

SMH-4 76.000 0.994 Open Manhole 450 S-1.003 75.006 150 S-1.002 75.006 150

SMH-5 76.000 1.074 Open Manhole 450 S-1.004 74.926 150 S-1.003 74.926 150

SMH-6 76.000 0.750 Open Manhole 450 S-2.000 75.250 150

SMH-7 76.000 0.833 Open Manhole 450 S-2.001 75.167 150 S-2.000 75.167 150

SMH-8 76.000 0.955 Open Manhole 450 S-2.002 75.045 150 S-2.001 75.045 150

SMH-9 76.000 0.750 Open Manhole 450 S-3.000 75.250 150

SMH-10 76.000 0.878 Open Manhole 450 S-3.001 75.122 150 S-3.000 75.122 150

SMH-11 76.000 1.038 Open Manhole 600 S-2.003 74.962 150 S-2.002 74.962 150

S-3.001 74.962 150

SMH-12 76.000 1.128 Open Manhole 600 S-1.005 74.872 150 S-1.004 74.872 150

S-2.003 74.872 150

SMH-13 75.800 1.250 Open Manhole 1050 S-1.006 74.550 150 S-1.005 74.550 150

SMH-14 75.800 1.332 Open Manhole 1200 S-1.007 74.468 150 S-1.006 74.468 150

SMH-15 75.700 1.352 Open Manhole 600 S-1.008 74.348 150 S-1.007 74.348 150

SMH-Headwall 75.200 1.024 Open Manhole 1000 S-1.009 74.176 150 S-1.008 74.176 150

SMH-dummy 75.000 0.966 Open Manhole 1000 OUTFALL S-1.009 74.034 150
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Manhole Schedules for Storm

©1982-2020 Innovyze

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

SMH-1 349744.831 305491.838 349744.831 305491.838 Required

SMH-2 349737.980 305485.556 349737.980 305485.556 Required

SMH-3 349729.607 305485.054 349729.607 305485.054 Required

SMH-4 349729.047 305491.923 349729.047 305491.923 Required

SMH-5 349727.406 305499.859 349727.406 305499.859 Required

SMH-6 349745.237 305506.632 349745.237 305506.632 Required

SMH-7 349744.482 305515.010 349744.482 305515.010 Required

SMH-8 349732.300 305513.826 349732.300 305513.826 Required

SMH-9 349736.653 305492.730 349736.653 305492.730 Required

SMH-10 349735.357 305505.536 349735.357 305505.536 Required
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Manhole Schedules for Storm

©1982-2020 Innovyze

SMH-11 349733.149 305505.413 349733.149 305505.413 Required

SMH-12 349726.693 305505.278 349726.693 305505.278 Required

SMH-13 349721.876 305505.635 349721.876 305505.635 Required

SMH-14 349718.555 305513.456 349718.555 305513.456 Required

SMH-15 349715.650 305523.474 349715.650 305523.474 Required

SMH-Headwall 349718.130 305527.710 349718.130 305527.710 Required

SMH-dummy 349732.359 305531.502 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Date 30/11/2023 18:41 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

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 SMH-1 76.000 75.250 0.600 Open Manhole 450
S-1.001 o 150 SMH-2 76.000 75.158 0.692 Open Manhole 450
S-1.002 o 150 SMH-3 76.000 75.075 0.775 Open Manhole 450
S-1.003 o 150 SMH-4 76.000 75.006 0.844 Open Manhole 450
S-1.004 o 150 SMH-5 76.000 74.926 0.924 Open Manhole 450

S-2.000 o 150 SMH-6 76.000 75.250 0.600 Open Manhole 450
S-2.001 o 150 SMH-7 76.000 75.167 0.683 Open Manhole 450
S-2.002 o 150 SMH-8 76.000 75.045 0.805 Open Manhole 450

S-3.000 o 150 SMH-9 76.000 75.250 0.600 Open Manhole 450
S-3.001 o 150 SMH-10 76.000 75.122 0.728 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 9.296 100.9 SMH-2 76.000 75.158 0.692 Open Manhole 450
S-1.001 8.387 100.9 SMH-3 76.000 75.075 0.775 Open Manhole 450
S-1.002 6.892 100.9 SMH-4 76.000 75.006 0.844 Open Manhole 450
S-1.003 8.104 100.9 SMH-5 76.000 74.926 0.924 Open Manhole 450
S-1.004 5.465 100.9 SMH-12 76.000 74.872 0.978 Open Manhole 600

S-2.000 8.412 100.9 SMH-7 76.000 75.167 0.683 Open Manhole 450
S-2.001 12.239 100.9 SMH-8 76.000 75.045 0.805 Open Manhole 450
S-2.002 8.456 100.9 SMH-11 76.000 74.962 0.888 Open Manhole 600

S-3.000 12.871 100.9 SMH-10 76.000 75.122 0.728 Open Manhole 450
S-3.001 2.211 13.7 SMH-11 76.000 74.962 0.888 Open Manhole 600
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Date 30/11/2023 18:41 Designed by 
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Micro Drainage Network 2020.1

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-2.003 o 150 SMH-11 76.000 74.962 0.888 Open Manhole 600

S-1.005 o 150 SMH-12 76.000 74.872 0.978 Open Manhole 600
S-1.006 o 150 SMH-13 75.800 74.550 1.100 Open Manhole 1050
S-1.007 o 150 SMH-14 75.800 74.468 1.182 Open Manhole 1200
S-1.008 o 150 SMH-15 75.700 74.348 1.202 Open Manhole 600
S-1.009 o 150 SMH-Headwall 75.200 74.176 0.874 Open Manhole 1000

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-2.003 6.457 72.1 SMH-12 76.000 74.872 0.978 Open Manhole 600

S-1.005 4.830 15.0 SMH-13 75.800 74.550 1.100 Open Manhole 1050
S-1.006 8.498 103.6 SMH-14 75.800 74.468 1.182 Open Manhole 1200
S-1.007 10.430 86.9 SMH-15 75.700 74.348 1.202 Open Manhole 600
S-1.008 4.909 28.5 SMH-Headwall 75.200 74.176 0.874 Open Manhole 1000
S-1.009 14.726 103.7 SMH-dummy 75.000 74.034 0.816 Open Manhole 1000
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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  - 100 0.003 0.003 0.003
1.001 User  - 100 0.001 0.001 0.001
1.002 User  - 100 0.001 0.001 0.001
1.003 User  - 100 0.001 0.001 0.001

User  - 100 0.002 0.002 0.003
1.004 User  - 100 0.005 0.005 0.005
2.000 User  - 100 0.005 0.005 0.005
2.001 User  - 100 0.002 0.002 0.002
2.002 User  - 100 0.002 0.002 0.002
3.000 User  - 100 0.001 0.001 0.001

User  - 100 0.003 0.003 0.004
User  - 100 0.003 0.003 0.007

3.001 User  - 100 0.005 0.005 0.005
User  - 100 0.003 0.003 0.008

2.003 User  - 100 0.001 0.001 0.001
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
1.008  -  - 100 0.000 0.000 0.000
1.009  -  - 100 0.000 0.000 0.000

Total Total Total
0.039 0.039 0.039
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Micro Drainage Network 2020.1

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) 18.000 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.391 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: SMH-14, DS/PN: S-1.007, Volume (m³): 1.6

Unit Reference MD-SHE-0049-1000-0800-1000 Sump Available Yes
Design Head (m) 0.800 Diameter (mm) 49

Design Flow (l/s) 1.0 Invert Level (m) 74.468
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 75
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) 0.800 1.0 Kick-Flo® 0.437 0.8
Flush-Flo™ 0.215 0.9 Mean Flow over Head Range - 0.8

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 0.8 0.600 0.9 1.600 1.4 2.600 1.7 5.000 2.3 7.500 2.8
0.200 0.9 0.800 1.0 1.800 1.4 3.000 1.8 5.500 2.4 8.000 2.9
0.300 0.9 1.000 1.1 2.000 1.5 3.500 1.9 6.000 2.5 8.500 2.9
0.400 0.8 1.200 1.2 2.200 1.6 4.000 2.1 6.500 2.6 9.000 3.0
0.500 0.8 1.400 1.3 2.400 1.6 4.500 2.2 7.000 2.7 9.500 3.1

KRS Environmental

ss



 Ltd Page 12

Date 30/11/2023 18:41 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

Offline Controls for Storm
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Weir Manhole: SMH-14, DS/PN: S-1.007, Loop to PN: S-1.009

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 75.268
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Storage Structures for Storm

©1982-2020 Innovyze

Cellular Storage Manhole: SMH-14, DS/PN: S-1.007

Invert Level (m) 74.468 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 16.0 16.0 0.800 16.0 28.8 0.900 0.0 28.8
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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) 18.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.391 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) 100

Climate Change (%) 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s)

S-1.000 SMH-1 15 Winter 100 +45% 75.283 -0.117 0.000 0.11 1.7
S-1.001 SMH-2 120 Winter 100 +45% 75.271 -0.037 0.000 0.05 0.8
S-1.002 SMH-3 120 Winter 100 +45% 100/60 Winter 75.271 0.046 0.000 0.07 1.0
S-1.003 SMH-4 120 Winter 100 +45% 100/60 Winter 75.270 0.114 0.000 0.10 1.5
S-1.004 SMH-5 120 Winter 100 +45% 100/30 Winter 75.270 0.193 0.000 0.17 2.5
S-2.000 SMH-6 15 Winter 100 +45% 75.293 -0.107 0.000 0.18 2.8
S-2.001 SMH-7 120 Winter 100 +45% 75.272 -0.044 0.000 0.08 1.2
S-2.002 SMH-8 120 Winter 100 +45% 100/60 Winter 75.271 0.076 0.000 0.11 1.7
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Date 30/11/2023 18:41 Designed by 
File Brookside-SW-revB.MDX Checked by
Micro Drainage Network 2020.1

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

©1982-2020 Innovyze

PN
US/MH
Name Status

Level
Exceeded

S-1.000 SMH-1 OK
S-1.001 SMH-2 OK
S-1.002 SMH-3 SURCHARGED
S-1.003 SMH-4 SURCHARGED
S-1.004 SMH-5 SURCHARGED
S-2.000 SMH-6 OK
S-2.001 SMH-7 OK
S-2.002 SMH-8 SURCHARGED

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)

S-3.000 SMH-9 15 Winter 100 +45% 75.301 -0.099 0.000 0.25 4.0
S-3.001 SMH-10 120 Winter 100 +45% 75.271 -0.001 0.000 0.11 2.8
S-2.003 SMH-11 120 Winter 100 +45% 100/30 Winter 75.271 0.159 0.000 0.26 4.7
S-1.005 SMH-12 120 Winter 100 +45% 100/15 Winter 75.269 0.247 0.000 0.20 7.0
S-1.006 SMH-13 120 Winter 100 +45% 100/15 Summer 75.267 0.567 0.000 0.43 6.6
S-1.007 SMH-14 120 Winter 100 +45% 100/15 Summer 0 75.264 0.646 0.000 0.06 0.0 172 1.0
S-1.008 SMH-15 120 Winter 100 +45% 74.367 -0.131 0.000 0.04 1.0
S-1.009 SMH-Headwall 120 Winter 100 +45% 74.200 -0.126 0.000 0.06 1.0

PN
US/MH
Name Status

Level
Exceeded

S-3.000 SMH-9 OK
S-3.001 SMH-10 OK
S-2.003 SMH-11 SURCHARGED
S-1.005 SMH-12 SURCHARGED
S-1.006 SMH-13 SURCHARGED
S-1.007 SMH-14 SURCHARGED
S-1.008 SMH-15 OK
S-1.009 SMH-Headwall OK
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FOUL SEWERAGE DESIGN

Design Criteria for Foul - Main

©1982-2020 Innovyze

Pipe Sizes Foul1 Manhole Sizes Foul-MH1

Industrial Flow (l/s/ha) 0.00 Domestic (l/s/ha) 0.00 Maximum Backdrop Height (m) 1.500
Industrial Peak Flow Factor 0.00 Domestic Peak Flow Factor 6.00 Min Design Depth for Optimisation (m) 0.450
Flow Per Person (l/per/day) 222.00 Add Flow / Climate Change (%) 0 Min Vel for Auto Design only (m/s) 1.00

Persons per House 3.00 Minimum Backdrop Height (m) 0.200 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Foul - Main

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Houses Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

F-1.000 8.115 0.107 75.8 0.000 1 0.0 1.500 o 150 Pipe/Conduit
F-1.001 7.852 0.104 75.5 0.000 0 0.0 1.500 o 150 Pipe/Conduit
F-1.002 13.318 0.176 75.5 0.000 0 0.0 1.500 o 150 Pipe/Conduit
F-1.003 5.004 0.066 75.5 0.000 0 0.0 1.500 o 150 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Hse Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

F-1.000 75.450 0.000 0.0 1 0.0 6 0.20 1.01 17.8 0.0
F-1.001 75.343 0.000 0.0 1 0.0 6 0.20 1.01 17.8 0.0
F-1.002 75.239 0.000 0.0 1 0.0 6 0.20 1.01 17.8 0.0
F-1.003 75.062 0.000 0.0 1 0.0 6 0.20 1.01 17.8 0.0
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Network Design Table for Foul - Main

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Houses Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

F-2.000 2.500 0.057 43.7 0.000 1 0.0 1.500 o 100 Pipe/Conduit
F-2.001 2.481 0.057 43.7 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F-2.002 5.816 0.290 20.1 0.000 0 0.0 1.500 o 100 Pipe/Conduit

F-1.004 4.593 0.061 75.3 0.000 0 0.0 1.500 o 150 Pipe/Conduit
F-1.005 4.489 0.060 74.8 0.000 0 0.0 1.500 o 150 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Hse Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

F-2.000 75.450 0.000 0.0 1 0.0 6 0.25 1.01 7.9 0.0
F-2.001 75.393 0.000 0.0 1 0.0 6 0.25 1.01 7.9 0.0
F-2.002 75.336 0.000 0.0 1 0.0 5 0.33 1.49 11.7 0.0

F-1.004 74.996 0.000 0.0 2 0.0 8 0.25 1.01 17.9 0.1
F-1.005 74.935 0.000 0.0 2 0.0 8 0.25 1.01 17.9 0.1
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Manhole Schedules for Foul - Main
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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)

FMH-1 76.000 0.550 Open Manhole 450 F-1.000 75.450 150

FMH-2 76.000 0.657 Open Manhole 450 F-1.001 75.343 150 F-1.000 75.343 150

FMH-3 76.000 0.761 Open Manhole 450 F-1.002 75.239 150 F-1.001 75.239 150

FMH-4 76.000 0.938 Open Manhole 450 F-1.003 75.062 150 F-1.002 75.062 150

FMH-5 76.000 0.550 Open Manhole 180 F-2.000 75.450 100

FMH-6 76.000 0.607 Open Manhole 180 F-2.001 75.393 100 F-2.000 75.393 100

FMH-7 76.000 0.664 Open Manhole 180 F-2.002 75.336 100 F-2.001 75.336 100

FMH-8 76.000 1.004 Open Manhole 1050 F-1.004 74.996 150 F-1.003 74.996 150

F-2.002 75.046 100

FMH-9 75.800 0.865 Open Manhole 450 F-1.005 74.935 150 F-1.004 74.935 150

FMH- 0.000 Open Manhole 0 OUTFALL F-1.005 74.875 150

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

FMH-1 349745.669 305499.422 349745.669 305499.422 Required

FMH-2 349745.797 305507.536 349745.797 305507.536 Required

FMH-3 349744.913 305515.338 349744.913 305515.338 Required
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Manhole Schedules for Foul - Main

©1982-2020 Innovyze

FMH-4 349731.653 305514.095 349731.653 305514.095 Required

FMH-5 349734.936 305504.084 349734.936 305504.084 Required

FMH-6 349732.459 305504.424 349732.459 305504.424 Required

FMH-7 349732.313 305506.901 349732.313 305506.901 Required

FMH-8 349727.942 305510.738 349727.942 305510.738 Required

FMH-9 349724.106 305513.263 349724.106 305513.263 Required

FMH- 349719.637 305513.701 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 Foul - Main

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)

F-1.000 o 150 FMH-1 76.000 75.450 0.400 Open Manhole 450
F-1.001 o 150 FMH-2 76.000 75.343 0.507 Open Manhole 450
F-1.002 o 150 FMH-3 76.000 75.239 0.611 Open Manhole 450
F-1.003 o 150 FMH-4 76.000 75.062 0.788 Open Manhole 450

F-2.000 o 100 FMH-5 76.000 75.450 0.450 Open Manhole 180
F-2.001 o 100 FMH-6 76.000 75.393 0.507 Open Manhole 180
F-2.002 o 100 FMH-7 76.000 75.336 0.564 Open Manhole 180

F-1.004 o 150 FMH-8 76.000 74.996 0.854 Open Manhole 1050
F-1.005 o 150 FMH-9 75.800 74.935 0.715 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)

F-1.000 8.115 75.8 FMH-2 76.000 75.343 0.507 Open Manhole 450
F-1.001 7.852 75.5 FMH-3 76.000 75.239 0.611 Open Manhole 450
F-1.002 13.318 75.5 FMH-4 76.000 75.062 0.788 Open Manhole 450
F-1.003 5.004 75.5 FMH-8 76.000 74.996 0.854 Open Manhole 1050

F-2.000 2.500 43.7 FMH-6 76.000 75.393 0.507 Open Manhole 180
F-2.001 2.481 43.7 FMH-7 76.000 75.336 0.564 Open Manhole 180
F-2.002 5.816 20.1 FMH-8 76.000 75.046 0.854 Open Manhole 1050

F-1.004 4.593 75.3 FMH-9 75.800 74.935 0.715 Open Manhole 450
F-1.005 4.489 74.8 FMH- 0.000 74.875 Open Manhole 0
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