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The survey is plotted on a plane local
UNIDENTIFIED - A buried feature or utility that has been located,
but we are unable to state what it Is.

Grid. Orientation to National Grid.

UNPROVEN - The assumed locatlon of a reported feature or utllity, All levels relate to Ordnance Datum,
usually taken from records, but not found during the utility trace

(due to various conditions). achieved using the

CAUTION - Electric pot ended cables, even when they are live, are 0S National GPS Network.

uhable to be detected or traced.

Survey Control Markers established for

Mapping purposes only and should not be

UNDERGROUND UTILITIES SERVICES DISCLAIMER sed for Construction without the written

We have endeavoured to locate existing services using records app roval of Su rvey Ope rations Ltd.
provided by Statutory Authorities as a guide. Some apparatus

were untraceable and details have therefore been taken from . )
Utllity Record Drawings, which may ke of poor quality. Utility survey added to topographical

Consequently we cannhot guarantee accuracy of Information

survey job No. 10LO10.

Where Indicated, no allowance has been made for sub-surface Drainage information must be verified
entry into manholes, other chambers or confined spoces below
ground level, Therefore any details relating to depths, sizes with local authority records before use

etc, are taken from the surface and as such will be
approximate.

We have endeavoured to supply you with the most accurate
data possible by using methods and equipment that are at the SURVEY STATIONS
forefront of our Industry. We have taken great care in the Name Easting Northing Height
detection of pipework and buried features, but as with all S001 384951.08 392498.82 34.70
methods of detecting underground or buried utilities the S002 384962.31 392588.70 35.39
S003 385058.60 392563.29 35.84
Information provided Is based on results obtained from S004 385137.08 392530.15 36.52
electromagnetic techniques, and as such may ke lobkle to S005 385216.56 392505.52 37.05
distortion or errors beyond the reasonoble control of SO006 385280.35 392448.68 37.45
the operator or his Instruments. S007 385322.52 392415.69 37.55
S008 385139.38 392199.72 35.39
It Is the responsibility of the user under Health & Safety (HSG47) gg?g ggiggggi gg%ggg;g :?517351
Guldelines to satlsfy himself of the suspected locatlon of any 011 384942'26 392404'49 34 '48
services prior to excavation of the services shown. S012 385085.59 392350.77 35.02
S013 385116.75 392448.06 35.93
SO14 385023.51 392476.75 34.88
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— sW SW —— STORM WATER SEWERS
—FW FW —— FOUL WATER SEWERS
—— S ——— (S —— COMBINED WATER SEWERS
— WM WM —  WATER MAIN

CULVERTED WATER

GAS MAIN
HV —— HV ELECTRIC CABLES
EL —— ELECTRIC CABLES
CABLE DUCTING
HT — U/G HEATING

PUBLIC ADDRESS SYSTEMS
FL —— FUEL LINE
BT (UNDERGROUND)
TELEMETRY SYSTEMS
COMMUNICATIONS CABLES
CABLE TV
78 —— TRAFFIC CONTROL SIGNAL
CLOSED CIRCUIT TV
UNIDENTIFIED FEATURE
UNIDENTIFIED PIPE
UNIDENTIFIED CABLE
UNPROVEN FEATURE
SERVICES SCAR
ABANDONED SERVICE / UTILITY
— sW sw —3 END OF TRACE
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SCAR

® GPR BURIED FEATURE FOUND
USING RADAR

UNIDENTIFIED - A buried feature or utility that has keen located,
but we are unoble to state what It Is.

UNPROVEN - The assumed location of a reported feature or utility,
usually token from records, but not found during the utility trace
(due to various conditions).

CAUTION - Electric pot ended cobkles, even when they are live, are
unoble to be detected or traced.

UNDERGROUND UTILITIES SERVICES DISCLAIMER

We have endeavoured to locate existing services using records
provided by Statutory Authorities as a guide. Some opparatus
were untraceokle and detalls have therefore been taken from
Utility Record Drawings, which may be of poor quality.
Consequently we cannot guarontee accuracy of information

Where Indicated, no allowance has been made for sub-surface
entry into manholes, other chambers or confined spaces kelow
ground level. Therefore any details relating to depths, sizes

etc, are taken from the surface and as such will be

approximate.

We have endeavoured to supply you with the most accurate
data possible by using methods and equipment that are at the
forefront of our Industry. We have taken great core In the
detection of pipework and buried features, but as with all
methods of detecting underground or buried utilities the
Information provided is based on results obtained from
electromagnetic techniques, and as such may ke liokle to
distortion or errors beyond the reasonoble control of

the operator or his instruments.

It Is the responsibility of the user under Health & Safety (HSG47>
Guidelines to satisfy himself of the suspected location of any
services prior to excavation of the services shown.

NOTE 1

This utility survey has been undertoken using
Al Radiodetection RD4000 + RD4000 TIO
Bt Mala Geoscience Ground Probing Radar

NOTE 2

Power carrying features shown on this drawing are shown as an
Individual service line. This does nhot necessarily represent the
number of cables actually present and It Is possible that there
could be multi numbers of cables including HV, LV and
communications transmission cables following the same trace line,
These could be at different depths, the trace signal from the
deeper cobles being masked by signal emitted from the shoallower
service above., Cable runs could also ke present running

parallel to the single llne shown.
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® GPR BURIED FEATURE FOUND
USING RADAR

UNIDENTIFIED - A buried feature or utility that has been located,
but we oare unokle to state what It is.

UNPROVEN - The assumed location of a reported feature or utility,
usually taken from records, but not found during the utility trace
(due to various conditions).

CAUTION - Electric pot ended cables, even when they are live, are
unable to be detected or traced.

UNDERGROUND UTILITIES SERVICES DISCLAIMER

We have endeavoured to locate existing services using records
provided by Statutory Authorities as o guide. Some apparatus
were untraceable and details have therefore been taken from
Utility Record Drawings, which may be of poor quality.
Consequently we cannot guarantee accuracy of Information

Where Indicated, no ollowance has been made for sub-surface
entry Into manholes, other chambers or confined spaces below
ground level, Therefore any details relating to depths, sizes
etc, are taken from the surface and as such will be
approximate.

We have endeavoured to supply you with the most accurate
data possible by using methods and equipment that are at the
forefront of our Industry. We have token great care in the
detection of pipework and buried features, but as with all
methods of detecting underground or buried utilities the
Information provided is based on results obtained from
electromagnetic techniques, and as such may be llable to
distortlon or errors beyond the reasonable control of

the operator or his instruments.

It Is the responsibility of the user under Health & Safety (HSG47>
Guldellnes to satisfy himself of the suspected locatlon of any
services prior to excavation of the services shown.

NOTE 1

This utility survey has been undertaken using
At Radlodetection RD4000 + RD4000 TIO
B Mala Geosclence Ground Problhg Radar

NOTE 2

Power carrylng features shown on this drawlng are shown as an
Individual service line. This does not necessarily represent the
number of cobles actually present and it is possible that there
could be multi numbers of cables including HV, LV and
communicatlons transmission cables followlihg the same trace line.
These could be at different depths, the trace signal from the
deeper cobles being masked by sighal emitted from the shallower
service above. Cable runs could also be present running

parallel to the single line shown.

©

Reproduction in whole or in part by any means
is prohibited without the prior permission of

3005688

Survey Operations Limited.

392450N
The survey is plotted on a plane local
Grid. Orientation to National Grid.
All levels relate to Ordnance Datum,
achieved using the
0S National GPS Network.
Survey Control Markers established for
Mapping purposes only and should not be
used for Construction without the written
approval of Survey Operations Ltd.
Utility survey added to topographical
survey job No. 10LO10.
Drainage information must be verified
with local authority records before use
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The Alan Johnston Partnership Page 1
1 Dale Street
Liverpool
L2 2ET
Date 31/03/2020 23:27 Designed by johns
File BROWNFIELD RUNOFF .MDX Checked by
XP Solutions Network 2020.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
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 (1/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 Area Time Area
(mins) (ha) | (mins) (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 Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 10.000 0.067 150.0 0.763 5.00 0.0 0.600 o 375 Pipe/Conduit iy
1.001 10.000 0.067 150.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit o
1.002 10.000 0.067 150.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit iy
Network Results Table
PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/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 Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.002 37.000 35.300 0.000 0 0

©1982-2020 Innovyze




The Alan Johnston Partnership

1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 23:27
File BROWNFIELD RUNOFF .MDX

Designed by johns
Checked by

XP Solutions

Network 2020.1

Manhole Headloss Coeff

Simulation Criteria for Storm

Volumetric Runoff Coeff
Areal Reduction Factor
Hot Start

Hot Start Level

Foul Sewage per hectare

Number of Input Hydrographs 0

0.750 Additional Flow - % of Total Flow

1.000 MADD Factor * 10m3/ha Storage

(mins) 0 Inlet Coeffiecient
(mm) 0 Flow per Person per Day (l/per/day)
(Global) 0.500 Run Time (mins)
(1/s) 0.000 Output Interval (mins)

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

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

0.000
2.000
0.800
0.000

60

©1982-2020 Innovyze




The Alan Johnston Partnership Page 3

1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 23:27 Designed by johns
File BROWNFIELD RUNOFF.MDX Checked by

XP Solutions Network 2020.1

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

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 (1/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

Summer and Winter

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

s
Duration(s) (mins
Return Period(s) (years

Climate Change (%

1, 2, 30, 100
0, 0, 0, O

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)
1.000 SwW0l 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

Half Drain Pipe

US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 sSwo01l 0.85 90.7 OK
1.001 sSwo02 0.85 91.5 OK
1.002 SwWO03 0.85 91.1 OK
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1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 23:27 Designed by johns
File BROWNFIELD RUNOFF.MDX Checked by

XP Solutions Network 2020.1

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

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 (1/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

Summer and Winter

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

s
Duration(s) (mins
Return Period(s) (years

Climate Change (%

1, 2, 30, 100
0, 0, 0, O

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)
1.000 Sw0l 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

Half Drain Pipe

US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 sSwo1l 1.04 111.5 SURCHARGED
1.001 sSwo02 1.00 107.5 OK
1.002 SwO03 1.00 107.2 OK
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1 Dale Street
Liverpool
L2 2ET Y’

Date 31/03/2020 23:27 Designed by johns
File BROWNFIELD RUNOFF.MDX Checked by

XP Solutions Network 2020.1

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

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 (1/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, O

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)
1.000 Sw0l 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

Half Drain Pipe

US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 sSwoO1l 1.88 201.2 SURCHARGED
1.001 sSwo02 1.87 200.9 SURCHARGED
1.002 SwO03 1.88 201.9 SURCHARGED
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1 Dale Street
Liverpool
L2 2ET V“

Date 31/03/2020 23:27 Designed by johns
File BROWNFIELD RUNOFF.MDX Checked by

XP Solutions Network 2020.1

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

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 (1/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, O

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3)
1.000 SwW0l 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 SwW03 15 Winter 100 +0% 30/15 Summer 36.074 0.332 0.000
Half Drain Pipe
US/MH Flow / Overflow Time Flow Level
PN Name Cap. (1/s) (mins) (1/s) Status Exceeded

1.000 swol 2.34 250.9 FLOOD RISK

1.001 Swo2 2.36 252.5 SURCHARGED

1.002 Sw03 2.36 252.9 SURCHARGED
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1 Dale Street

Liverpool
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Date 31/03/2020 15:

11

File Prelim Storage Estimate.SRCX

Designed by johns
Checked by

XP Solutions

Source Control 2020.1

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30
60
120
180

Summary of Results for 100 year Return Period (+40%)
Half Drain Time 28 minutes.
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

min Summer 35.775 0.775 0.0 53.6 53.6 115.6
min Summer 35.985 0.985 0.0 53.6 53.6 146.9
min Summer 36.058 1.058 0.0 53.6 53.6 157.8
min Summer 35.991 0.991 0.0 53.6 53.6 147.8
min Summer 35.854 0.854 0.0 53.6 53.6 127.4
min Summer 35.711 0.711 0.0 53.6 53.6 106.1
min Summer 35.486 0.486 0.0 53.6 53.6 72.6
min Summer 35.355 0.355 0.0 52.7 52.7 52.9
min Summer 35.289 0.289 0.0 50.6 50.6 43.2
min Summer 35.261 0.261 0.0 45.1 45.1 38.9
min Summer 35.225 0.225 0.0 37.1 37.1 33.6
min Summer 35.186 0.186 0.0 27.6 27.6 27.7
min Summer 35.155 0.155 0.0 20.2 20.2 23.1
min Summer 35.136 0.136 0.0 16.2 16.2 20.3
min Summer 35.114 0.114 0.0 11.8 11.8 17.0
min Summer 35.101 0.101 0.0 9.3 9.3 15.0
min Summer 35.092 0.092 0.0 7.8 7.8 13.7
min Summer 35.085 0.085 0.0 6.7 6.7 12.7
min Summer 35.080 0.080 0.0 6.0 6.0 11.9
min Winter 35.894 0.894 0.0 53.6 53.6 133.4
min Winter 36.126 1.126 0.0 53.6 53.6 168.0
min Winter 36.197 1.197 0.0 53.6 53.6 178.5
min Winter 36.071 1.071 0.0 53.6 53.6 159.8
min Winter 35.850 0.850 0.0 53.6 53.6 126.8

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

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

Status
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The Alan Johnston Partnership Page 2
1 Dale Street

Liverpool

L2 2ET V”

Date 31/03/2020 15:11

Designed by johns

File Prelim Storage Estimate.SRCX Checked by

XP Solutions

Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control & Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m3)

240 min Winter 35.626 0.626 0.0 53.6 53.6 93.3
360 min Winter 35.344 0.344 0.0 52.5 52.5 51.3
480 min Winter 35.265 0.265 0.0 46.0 46.0 39.6
600 min Winter 35.234 0.234 0.0 39.3 39.3 34.9
720 min Winter 35.213 0.213 0.0 34.2 34.2 31.8
960 min Winter 35.186 0.186 0.0 27.5 27.5 27.7
1440 min Winter 35.154 0.154 0.0 20.1 20.1 23.0
2160 min Winter 35.129 0.129 0.0 14.7 14.7 19.2
2880 min Winter 35.114 0.114 0.0 11.7 11.7 17.0
4320 min Winter 35.096 0.096 0.0 8.5 8.5 14.3
5760 min Winter 35.085 0.085 0.0 6.7 6.7 12.6
7200 min Winter 35.077 0.077 0.0 5.7 5.7 11.5
8640 min Winter 35.072 0.072 0.0 4.9 4.9 10.7
10080 min Winter 35.067 0.067 0.0 4.3 4.3 10.0

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

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

Status
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The Alan Johnston Partnership

1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 15:11
File Prelim Storage Estimate.SRCX

Designed by johns
Checked by

XP Solutions

Source Control 2020.1

Rainfall Model

Return Period (years)
Region

M5-60 (mm)

Ratio R

Summer Storms

Rainfall Details

FSR Winter Storms Yes

100 Cv (Summer) 0.750

England and Wales Cv (Winter) 0.840
18.000 Shortest Storm (mins) 15

0.362 Longest Storm (mins) 10080

Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.720
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.240 4 8 0.240 8 12 0.240
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The Alan Johnston Partnership Page 4

1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 15:11 Designed by johns
File Prelim Storage Estimate.SRCX Checked by

XP Solutions Source Control 2020.1

Model Details

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 (m?2?) |Depth (m) Area (m2) Inf. Area (m2?) [Depth (m) Area (m2) Inf. Area (m?)

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 (1/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 (1l/s) Control Points Head (m) Flow (1l/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 (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/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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STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
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 (1/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 Area Time Area
(mins) (ha) | (mins) (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 Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) 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 5
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 T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.63 35.040 0.119 0.0 0.0 0.0 1.02 72.2 1l6.1
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
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) 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 o
1.006 8.510 0.043 197.9 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit o

Network Results Table

PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/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

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (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 150011.002 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 37511.003 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|11.005 34.260 375
Ex.MH S1|36.710|2.493|0Open Manhole 1500 OUTFALL 1.006 34.217 375
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
SWO1l 385194.010 392409.428 385194.010 392409.428 Required
SW02 385182.169 392372.571 385182.169 392372.571 Required f
SW03 385145.931 392384.213 385145.931 392384.213 Required J
o
SW04 385216.733 392446.712 385216.733 392446.712 Required J
SWO05 385226.403 392476.813 385226.403 392476.813 Required
’l
SW06 385180.424 392491.584 385180.424 392491.584 Required
r"'-n
SWO07 385169.626 392457.972 385169.626 392457.972 Required f
’l
Separator 385166.239 392459.095 385166.239 392459.095 Required
~e..
SW08 385152.870 392430.037 385152.870 392430.037 Required
@
SW09 385162.359 392460.306 385162.359 392460.306 Required
~e..
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Manhole Schedules for Storm

MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)

SW10 385154.084 392462.965 385154.084 392462.965 Required

~e..

Ex.MH S1 385145.982 392465.568 No Entry
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PN Hyd Diam
Sect (mm)

1.000 o 300
1.001 o 375
1.002 o 375
2.000 o 300
2.001 o 375
2.002 o 375
1.003 o 375
1.004 o 375
3.000 o 375
3.001 o 375
1.005 o 375
1.006 o 375

PN

1.000
1.001
1.002

2.000
2.001
2.002

1.003
1.004

3.000
3.001

1.005
1.006

Length Slope

(m) (1:X)

38.712 235.

38.063 293.
77.472  298.
31.616 235.
48.293 301.
35.304 295.
3.568 340.
4.065 400.
15.861 320.
15.861 1600.
8.691 289.
8.510 197.

Outfall
Pipe Number

PIPELINE SCHEDULES for Storm

Upstream Manhole

MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
SW0l1 36.200 35.040 0.860 Open Manhole
SW02 36.200 34.800 1.025 Open Manhole
SW03 36.200 34.670 1.155 Open Manhole
SwW04 36.100 34.900 0.900 Open Manhole
SW05 36.100 34.690 1.035 Open Manhole
SW06 36.200 34.530 1.295 Open Manhole
SW07 36.200 34.410 1.415 Open Manhole
Separator 36.100 34.300 1.425 Open Manhole
SW08 36.100 34.350 1.375 Open Manhole
Tank 36.100 34.300 1.425 Open Manhole
SW09 36.100 34.290 1.435 Open Manhole
SW1l0 36.250 34.260 1.615 Open Manhole
Downstream Manhole
MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
0 Sw02 36.200 34.875 1.025 Open Manhole
0 SW03 36.200 34.670 1.155 Open Manhole
0 SW07 36.200 34.410 1.415 Open Manhole
0 SW05 36.100 34.765 1.035 Open Manhole
8 SW06 36.200 34.530 1.295 Open Manhole
0 SWO07 36.200 34.410 1.415 Open Manhole
0 Separator 36.100 34.400 1.325 Open Manhole
0 SW09 36.100 34.290 1.435 Open Manhole
0 Tank 36.100 34.300 1.425 Open Manhole
0 SW09 36.100 34.290 1.435 Open Manhole
7 SW10 36.250 34.260 1.615 Open Manhole
9 Ex.MH S1 36.710 34.217 2.118 Open Manhole

Free Flowing Outfall

Details for Storm

Outfall C. Level I.

Name

1.006 Ex.MH S1

(m)

36.710

(m)

34.217

Level

Min

I. Level (mm)

(m)

D,L

34.217 1500

L

MH DIAM., L*W

(mm)

1500
1500
1500

1500
1500
1500

1500
1500

1500
1500

1500
2100

MH DIAM., L*W

(mm)

0

(mm)

1500
1500
1500

1500
1500
1500

1500
1500

1500
1500

2100
1500
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Simulation Criteria for Storm

[

Volumetric Runoff Coeff 0.750 Additional Flow - %

Number of Input Hydrographs 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type
Return Period (years) 30 Cv (Summer)
Region England and Wales Cv (Winter)
M5-60 (mm) 18.000 Storm Duration (mins)
Ratio R 0.362

of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage

Hot Start (mins) 0 Inlet Coeffiecient

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

Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins)

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

Summer
0.750
0.840

30

0.000
2.000
0.800
0.000

60
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Online Controls for Storm
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 (1/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 (1/s) Control Points Head (m) Flow (1/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 (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/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

©1982-2020 Innovyze




The Alan Johnston Partnership

1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 23:10
File SW Network.MDX

Designed by johns
Checked by

XP Solutions

Network 2020.1

Storage Structures for Storm

Cellular Storage Manhole: Tank, DS/PN: 3.001

Invert Level (m)

Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 158.0 0.

158.0

34.300 Safety Factor 2.0

Porosity 0.95

Depth (m) Area (m2?) Inf. Area (m2?) |Depth (m) Area (m?2)

0.0 0.801 0.0

Inf. Area (m2)

0.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

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 (1/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

Summer and Winter

15, 30, 60, 120, 240, 360, 480, 960, 1440
1, 2, 30, 100

0, 0, 0, 40

Profile(s)

Duration(s) (mins)
Return Period(s) (years)
Climate Change (%)
WARNING: Half Drain Time has not been calculated as the structure is too full.

Water Surcharged

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
1.000 SW01l 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 SWO05 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
Flooded Half Drain Pipe
US/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

1.000 SWO1l 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 SWO05 0.000 0.21 22.6 OK

2.002 SWO06 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 SwW09 0.000 0.56 46.9 OK

1.006 SW10 0.000 0.46 46.5 OK
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Liverpool
L2 2ET

Date 31/03/2020 23:10
File SW Network.MDX

Designed by johns
Checked by

XP Solutions

Network 2020.1

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

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 (1/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
Water Surcharged
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
1.000 SWO0l 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
Flooded Half Drain Pipe
US/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 SWO1 0.000 0.27 18.3 OK
1.001 Sw02 0.000 0.19 20.2 OK
1.002 SWO03 0.000 0.43 47.6 OK
2.000 Swo04 0.000 0.38 25.0 OK
2.001 SWO05 0.000 0.28 29.2 OK
2.002 Swo06 0.000 0.39 40.8 OK
1.003 SWO07 0.000 1.00 81.2 OK
1.004 Separator 0.000 1.00 79.9 SURCHARGED
3.000 SWO08 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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1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 23:10
File SW Network.MDX

Designed by johns
Checked by

XP Solutions Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for Storm

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 (1/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
Water Surcharged
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
1.000 SWO0l 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
Flooded Half Drain Pipe
US/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 SWO1 0.000 0.51 34.4 OK
1.001 Sw02 0.000 0.31 32.4 OK
1.002 SWO03 0.000 0.77 83.9 SURCHARGED
2.000 Swo04 0.000 0.72 47.3 OK
2.001 SWO05 0.000 0.46 48.6 OK
2.002 Sw06 0.000 0.60 62.1 SURCHARGED
1.003 SWO07 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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1 Dale Street
Liverpool
L2 2ET Y’

Date 31/03/2020 23:10 Designed by johns
File SW Network.MDX Checked by

XP Solutions Network 2020.1

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

Simulation Criteria

0.000

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 (1/s

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

Summer and Winter
15, 30, 60, 120, 240, 360, 480, 960, 1440
1, 2, 30, 100

Profile(s
Duration(s) (mins
Return Period(s) (years

)
)
)
)

Climate Change (% o0, 0, 0, 40
Water Surcharged
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (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
Flooded Half Drain Pipe
US/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

1.000 SWO1 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 Swo4 0.000 1.00 65.9 FLOOD RISK

2.001 SWO05 0.000 0.71 75.0 FLOOD RISK

2.002 SW06 0.000 1.13 117.2 SURCHARGED

1.003 SWO07 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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Proposed 26 bi
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PRELIMINARY SUBJECT TO
CONFIRMATION OF PROPOSED SITE
LEVELS AND ALL RAINWATER DOWNPIPE
LOCATIONS AND FLOW RATES

PRELIMINARY SUBJECT TO CONFIRMATION OF
UNITED UTILITIES AND MANCHESTER CITY
COUNCIL ACCEPTANCE OF DISCHARGE
CONNECTION LOCATIONS AND FLOW RATES

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 1IN 100 YEAR +40% CLIMATE CHANGE EVENT)

EXSTNG /
HOU:

RL45.66

RL43.86
RL45.10

ST CUTHBERTS
PRIMARY SCHOOL

1L40.49
L40.49 L40.49
45133.57 Wod SR8

L41.42
EL42.32 S38.83

L41.42
$38.82

IMPORTANT NOTES

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. ACLASS 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 1IN40  1INGO
ELSEWHERE 1IN80 1IN 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

SETTING OUT SHALL BE UNDERTAKEN USING ONLY THE INFORMATION GIVEN. DISTANCES SHOULD NOT BE SCALED
FROM THIS DRAWING.
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STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
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 (1/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 Area Time Area
(mins) (ha) | (mins) (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 Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) 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 5
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 T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.63 35.040 0.119 0.0 0.0 0.0 1.02 72.2 1l6.1
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
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) 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 o
1.006 8.510 0.043 197.9 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit o

Network Results Table

PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/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

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (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 150011.002 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 37511.003 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|11.005 34.260 375
Ex.MH S1|36.710|2.493|0Open Manhole 1500 OUTFALL 1.006 34.217 375
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
SWO1l 385194.010 392409.428 385194.010 392409.428 Required
SW02 385182.169 392372.571 385182.169 392372.571 Required f
SW03 385145.931 392384.213 385145.931 392384.213 Required J
o
SW04 385216.733 392446.712 385216.733 392446.712 Required J
SWO05 385226.403 392476.813 385226.403 392476.813 Required
’l
SW06 385180.424 392491.584 385180.424 392491.584 Required
r"'-n
SWO07 385169.626 392457.972 385169.626 392457.972 Required f
’l
Separator 385166.239 392459.095 385166.239 392459.095 Required
~e..
SW08 385152.870 392430.037 385152.870 392430.037 Required
@
SW09 385162.359 392460.306 385162.359 392460.306 Required
~e..
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Manhole Schedules for Storm

MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)

SW10 385154.084 392462.965 385154.084 392462.965 Required

~e..

Ex.MH S1 385145.982 392465.568 No Entry
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PN Hyd Diam
Sect (mm)

1.000 o 300
1.001 o 375
1.002 o 375
2.000 o 300
2.001 o 375
2.002 o 375
1.003 o 375
1.004 o 375
3.000 o 375
3.001 o 375
1.005 o 375
1.006 o 375

PN

1.000
1.001
1.002

2.000
2.001
2.002

1.003
1.004

3.000
3.001

1.005
1.006

Length Slope

(m) (1:X)

38.712 235.

38.063 293.
77.472  298.
31.616 235.
48.293 301.
35.304 295.
3.568 340.
4.065 400.
15.861 320.
15.861 1600.
8.691 289.
8.510 197.

Outfall
Pipe Number

PIPELINE SCHEDULES for Storm

Upstream Manhole

MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
SW0l1 36.200 35.040 0.860 Open Manhole
SW02 36.200 34.800 1.025 Open Manhole
SW03 36.200 34.670 1.155 Open Manhole
SwW04 36.100 34.900 0.900 Open Manhole
SW05 36.100 34.690 1.035 Open Manhole
SW06 36.200 34.530 1.295 Open Manhole
SW07 36.200 34.410 1.415 Open Manhole
Separator 36.100 34.300 1.425 Open Manhole
SW08 36.100 34.350 1.375 Open Manhole
Tank 36.100 34.300 1.425 Open Manhole
SW09 36.100 34.290 1.435 Open Manhole
SW1l0 36.250 34.260 1.615 Open Manhole
Downstream Manhole
MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
0 Sw02 36.200 34.875 1.025 Open Manhole
0 SW03 36.200 34.670 1.155 Open Manhole
0 SW07 36.200 34.410 1.415 Open Manhole
0 SW05 36.100 34.765 1.035 Open Manhole
8 SW06 36.200 34.530 1.295 Open Manhole
0 SWO07 36.200 34.410 1.415 Open Manhole
0 Separator 36.100 34.400 1.325 Open Manhole
0 SW09 36.100 34.290 1.435 Open Manhole
0 Tank 36.100 34.300 1.425 Open Manhole
0 SW09 36.100 34.290 1.435 Open Manhole
7 SW10 36.250 34.260 1.615 Open Manhole
9 Ex.MH S1 36.710 34.217 2.118 Open Manhole

Free Flowing Outfall

Details for Storm

Outfall C. Level I.

Name

1.006 Ex.MH S1

(m)

36.710

(m)

34.217

Level

Min

I. Level (mm)

(m)

D,L

34.217 1500

L

MH DIAM., L*W

(mm)

1500
1500
1500

1500
1500
1500

1500
1500

1500
1500

1500
2100

MH DIAM., L*W

(mm)

0

(mm)

1500
1500
1500

1500
1500
1500

1500
1500

1500
1500

2100
1500
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Simulation Criteria for Storm

[

Volumetric Runoff Coeff 0.750 Additional Flow - %

Number of Input Hydrographs 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type
Return Period (years) 30 Cv (Summer)
Region England and Wales Cv (Winter)
M5-60 (mm) 18.000 Storm Duration (mins)
Ratio R 0.362

of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage

Hot Start (mins) 0 Inlet Coeffiecient

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

Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins)

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

Summer
0.750
0.840

30

0.000
2.000
0.800
0.000

60
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Online Controls for Storm
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 (1/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 (1/s) Control Points Head (m) Flow (1/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 (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/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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Storage Structures for Storm

Cellular Storage Manhole: Tank, DS/PN: 3.001

Invert Level (m)

Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 158.0 0.

158.0

34.300 Safety Factor 2.0

Porosity 0.95

Depth (m) Area (m2?) Inf. Area (m2?) |Depth (m) Area (m?2)

0.0 0.801 0.0

Inf. Area (m2)

0.0
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200 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
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 (1/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, O
Water Surcharged
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
1.000 SW0l 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
Flooded Half Drain Pipe
US/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status  Exceeded
1.000 SW01l 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 Swo4 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

©1982-2020 Innovyze




The Alan Johnston Partnership Page 10

1 Dale Street
Liverpool
L2 2ET

Date 31/03/2020 23:17 Designed by johns
File SW NETWORK.MDX Checked by

XP Solutions Network 2020.1

1000 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

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 (1/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( Summer and Winter

15, 30, 60, 120, 240, 360, 480, 960, 1440

s)
Duration(s) (mins)

s) 200, 1000
)

Return Period(s) (year

Climate Change (% 0, O
Water Surcharged
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (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
Flooded Half Drain Pipe
US/MH Volume Flow / Overflow Time Flow Level
PN Name (m3) Cap. (1/s) (mins) (1/s) Status 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 Swo4 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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