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accepts no responsibility or liability for the consequences of the use of this document, wholly or in part, for any other purpose than that for which 
it was commissioned. Any persons so using or relying upon this document for such other purpose do so at their own risk.  
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 INTRODUCTION 

 WML Consulting Ltd have been commissioned by Lovell Partnerships Ltd to provide a report in support 

of a Section 73 planning application for a development at Elker Lane, Billington, Clitheroe. 

 It has been deemed by the planning authority, Ribble Valley Borough Council (RVBC), that a Section 73 

application should be submitted in respect of the differences between the drainage proposals as 

submitted as part of the planning application and those actually constructed on the site. 

 

 SITE LOCATION 

 The now constructed development is located at Elker Lane, Billington, Clitheroe, BB7 9YB. It is 

understood that the development is known as Elker Meadows. 

 The development is a two storey apartment building with an associated access road, a car parking area 
and hard and soft landscaped areas. 

 The site is located in a relatively rural setting with nearby existing development to the east and south. 

 

 DRAINAGE INFORMATION SUBMITTED AS PART OF THE PLANNING APPLICATION 

 The planning application for the proposed development was submitted to RVBC in September 2014, with 

planning consent subsequently confirmed in November 2014.  The planning reference is 3/2014/0801.  A 

copy of the planning consent can be found at Appendix 01. 

 It is understood that WML drawing 6421 / E03 Revision P1 was submitted to RVBC as part of the planning 

application.  A copy of this drawing can be found at Appendix 02.  It is noted however that this drawing 
does not appear in the list of documents at condition 2 in line with which the development should have 

been completed. 

 The planning consent contains three conditions that relate to drainage / flood risk matters, these are as 
follows:- 

 Planning condition 17 refers to need for the development to be carried out in line with approved 

Flood Risk Assessment. 

 Planning condition 18 refers to need for the foul drainage from the development to be drained via 

a separate drainage system. 

 Planning condition 19 refers to need for the development’s surface water drainage proposals to be 

approved by the planning authority. 
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 DRAINAGE INFORMATION SUBMITTED FOLLOWING PLANNING APPROVAL 

 Information was submitted Lancashire County Council (LCC) in respect of a Land Drainage Consent 
application in April 2015. Subsequently LCC confirmed their approval to this application via their letter 

dated 27th May 2015.  A copy of this approval can be found at Appendix 03. 

 The approval notice lists the various documents that LCC approved as part of their review, though clearly 
the principle documents and the ones most relevant to this report are the proposed drainage layout 

drawings and the associated surface water drainage calculations. 

 A copy of the proposed adoptable drainage layout, WML drawing 6421 / E20 Revision P2 can be found 

at Appendix 04.   This drawing illustrates the foul and surface water drainage proposals for the whole 

development, though in effect there are two distinct surface water drainage systems shown.  The first 
being the system indicated in blue within the access road that was offered for adoption to United Utilities 

(UU) via a Section 104 agreement.   

 The second surface water drainage system being that around the apartment building.  This system 

remained private.  A copy of WML drawing 6421 / E01 Revision P1 can be found at Appendix 05.  This 
drawing indicates the private drainage system in greater detail. 

 A copy of the surface water drainage calculations for the whole site can be found at Appendix 06. 

 It was agreed with LCC and UU that the surface water discharge rate from the site as a whole (the 
access road and the apartments) should be restricted to around 10 l / sec for all storm events up to and 

including the 1 in 100 year event plus a 30% climate change allowance.  It was also agreed that this 
overall discharge rate should be divided equally between the access road and the apartments, i.e. each 

area being restricted to around 5 l / sec. 

 With reference to WML drawing 6421 / E01, it can be seen that the discharge rate from the apartment 
building element of the development is restricted to 5 l / sec via a hydro-brake flow control installed 

within NEW SW MH 1.004.  This can be verified from the calculations at reference PN 1.004. 

 With reference to WML drawing 6421 / E20, it can be seen that the discharge rate from the site as a 

whole is restricted to around 10 l / sec via a hydro-brake flow control installed within NEW SW MH 1.006.  
This can be verified from the calculations at reference PN 1.006. 

 The surface water attenuation storage required to achieve these discharge rates is provided via a swale 

that runs around the apartment building and via oversized pipework beneath the courtyard area and the 
access road. 

 For completeness we have included a copy of UU’s Section 104 approval notice at Appendix 07. 
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 CHANGES TO THE DRAINAGE PROPOSALS DURING THE CONSTRUCTION PHASE 

 During the construction phase a number of alterations were made to the surface water drainage 
proposals, these being:- 

1. Adjacent to the south east corner of the apartment building, a section of the swale was replaced 

by a 300mm diameter pipe.  This alteration was considered necessary due to the poor ground 
conditions encountered in this area, which led to concerns regarding the excavation required to 

install the swale potentially undermining the adjacent existing public highway (Elker Lane). 

2. Adjacent to the north east corner of the apartment building, two 100mm diameter emergency 

overflow pipes were installed.  These pipes run from the swale to the existing lower ground at 

the north east corner of the site.  This alteration was considered necessary to mitigate the risk 
of flooding as a result of exceedance flows or local drainage system failure. 

 

 REVIEW OF THE AS BUILT SURFACE WATER DRAINAGE SYSTEM 

 A topographic survey was carried out upon completion of the drainage installation works.  This survey 
has been imported into the design drawing and the design amended to suit.  A drawing illustrating the 

results of this exercise can be seen at Appendix 08. 

 The surface water drainage calculations have been amended to suit the results of the topographic survey. 
The results of this exercise can be seen at Appendix 09. 

 For simplicity the updated calculations exclude the drainage components serving the adjacent future 
nursery site and the access road, as such they relate to the private system serving the apartments site 

only. 

 Hence the total drained area served by the reduced network is 2,520m sq. This consists of the roof area 
(1,340m sq) the car park area (440m sq) and an allowance of 740m sq for the soft landscaped areas 

around the building. 

 It can be seen from these calculations that the discharge rate for the critical 1 in 100 year event plus a 

30% climate change allowance is 5 l / sec. 

 It can also be seen that maximum water level reached within the swale for the critical 1 in 100 year 

event plus a 30% climate change allowance is 53.655.  This being below the invert levels of the two 

100mm diameter emergency overflow pipes, which are at 53.700. 

 Hence it is considered that the as built drainage system is in line with the original intent of the design 

that was approved by LCC, and that the relatively minor alterations made to the design during the 
construction stage do not have a significant effect on flood risk either to the development or to the 

surrounding area. 
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 CONSIDERATION OF OVERLAND FLOW ROUTES 

 In the event of a rainfall exceedance event or a local drainage system failure, the water level within the 
swale would rise until it reaches the level of the two 100mm diameter emergency overflow pipes, which 

are at 53.700.  At which point the excess water would enter these pipes and be discharged onto the 

lower ground beyond the north east corner of the site.   

 As ground levels continue to fall to the north away from the site, any exceedance flows would continue 

to flow away from the site in a northerly direction and be dispersed within the open farmland. 
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Appendix 01 

Planning Consent 
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Appendix 02 

WML drawing 6421 / E03 Revision P1 
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Appendix 03 

Lancashire County Council Land Drainage Consent 
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Appendix 04 

WML drawing 6421 / E20 Revision P2 
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Appendix 05 

WML drawing 6421 / E01 Revision P1  
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Appendix 06 

Surface water drainage calculations 
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No8 Oak Green 6421 - ELKER LANE, BILLINGTON

Earl Road ADOPTABLE DRAINAGE DESIGN

Cheadle Hulme  SK8 6QL REV 03

Date APRIL 2015 Designed by KPT

File 6421 - ELKER LANE - ADO... Checked by SM

XP Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2014 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 Add Flow / Climate Change (%) 0

M5-60 (mm) 19.000 Minimum Backdrop Height (m) 0.200
Ratio R 0.294 Maximum Backdrop Height (m) 1.500

Maximum Rainfall (mm/hr) 5 Min Design Depth for Optim isation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for A uto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation  (1:X) 500
Volumetric Runoff Coeff. 0.750

Designed with Level Soffits

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.292 4-8 0.392 8-12 0.027

Total Area Contributing (ha) = 0.710

Total Pipe Volume (m³) = 164.597

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)

Auto
Design

1.000 40.000 0.015 2666.7 0.036 5.00 0.0 0.600 -SW -1
1.001 80.000 0.020 4000.0 0.055 0.00 0.0 0.600 -SW -1
1.002 38.000 0.015 2533.3 0.043 0.00 0.0 0.600 -SW -1
1.003 22.000 0.220 100.0 0.000 0.00 0.0 0.600 o 150

2.000 15.000 0.250 60.0 0.044 5.00 0.0 0.600 o 150
2.001 18.000 0.180 100.0 0.000 0.00 0.0 0.600 o 150

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 5.00 6.08 53.350 0.036 0.0 0.0 0.0 0.62 462.9 0.5
1.001 5.00 8.74 53.335 0.091 0.0 0.0 0.0 0.50 376.4 1.2
1.002 5.00 9.74 53.315 0.134 0.0 0.0 0.0 0.63 475.1 1.8
1.003 5.00 10.10 52.480 0.134 0.0 0.0 0.0 1.00 17.8 1.8

2.000 5.00 5.19 52.800 0.044 0.0 0.0 0.0 1.30 23.0 0.6
2.001 5.00 5.49 52.550 0.044 0.0 0.0 0.0 1.00 17.8 0.6
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Network Design Table for Storm

©1982-2014 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Auto
Design

2.002 28.000 0.070 400.0 0.048 0.00 0.0 0.600 o 525
2.003 16.000 0.040 400.0 0.024 0.00 0.0 0.600 o 525

1.004 10.000 0.110 90.9 0.000 0.00 0.0 0.600 o 150

3.000 50.000 0.300 166.7 0.175 5.00 0.0 0.600 o 300

4.000 50.000 0.300 166.7 0.175 5.00 0.0 0.600 o 300

3.001 12.000 1.405 8.5 0.000 0.00 0.0 0.600 o 150
3.002 41.000 0.105 390.5 0.046 0.00 0.0 0.600 oo 43
3.003 35.000 0.090 388.9 0.034 0.00 0.0 0.600 oo 43

1.005 11.000 0.030 366.7 0.030 0.00 0.0 0.600 oo 43
1.006 12.000 0.070 171.4 0.000 0.00 0.0 0.600 o 225

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.002 5.00 5.91 52.370 0.092 0.0 0.0 0.0 1.11 241.1 1.2
2.003 5.00 6.15 52.300 0.116 0.0 0.0 0.0 1.11 241.1 1.6

1.004 5.00 10.26 52.260 0.250 0.0 0.0 0.0 1.05 18.6 3.4

3.000 5.00 5.69 56.000 0.175 0.0 0.0 0.0 1.22 85.9 2.4

4.000 5.00 5.69 56.000 0.175 0.0 0.0 0.0 1.21 85.9 2.4

3.001 5.00 5.74 55.700 0.350 0.0 0.0 0.0 3.47 61.3 4.7
3.002 5.00 6.41 52.345 0.396 0.0 0.0 0.0 1.02 325.2 5.4
3.003 5.00 6.98 52.240 0.430 0.0 0.0 0.0 1.02 325.9 5.8

1.005 5.00 10.43 52.150 0.710 0.0 0.0 0.0 1.06 335.7 9.6
1.006 5.00 10.63 52.120 0.710 0.0 0.0 0.0 1.00 39.6 9.6

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.006 52.700 52.050 0.000 0 0
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Online Controls for Storm

©1982-2014 XP Solutions

Orifice Manhole: 4, DS/PN: 1.003, Volume (m³): 128. 4

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert L evel (m) 52.480

Hydro-Brake Optimum® Manhole: 9, DS/PN: 1.004, Volu me (m³): 6.1

Unit Reference MD-SHE-0105-5000-1000-5000
Design Head (m) 1.000

Design Flow (l/s) 5.0
Flush-Flo™ Calculated

Objective Minimise upstream storage
Diameter (mm) 105

Invert Level (m) 52.260
Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 5.0
Flush-Flo™ 0.295 4.9

Kick-Flo® 0.636 4.0
Mean Flow over Head Range - 4.3

The hydrological calculations have been based on th e 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)

0.100 3.6 1.200 5.4 3.000 8.3 7.000 12.4
0.200 4.8 1.400 5.8 3.500 8.9 7.500 12.8
0.300 4.9 1.600 6.2 4.000 9.5 8.000 13.2
0.400 4.9 1.800 6.5 4.500 10.1 8.500 13.6
0.500 4.7 2.000 6.9 5.000 10.6 9.000 14.0
0.600 4.3 2.200 7.2 5.500 11.1 9.500 14.4
0.800 4.5 2.400 7.5 6.000 11.5
1.000 5.0 2.600 7.8 6.500 12.0

Hydro-Brake Optimum® Manhole: 12, DS/PN: 3.001, Vol ume (m³): 8.9

Unit Reference MD-SHE-0109-5000-0800-5000
Design Head (m) 0.800

Design Flow (l/s) 5.0
Flush-Flo™ Calculated

Objective Minimise upstream storage
Diameter (mm) 109

Invert Level (m) 55.700
Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
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Hydro-Brake Optimum® Manhole: 12, DS/PN: 3.001, Vol ume (m³): 8.9

©1982-2014 XP Solutions

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

Design Point (Calculated) 0.800 5.0
Flush-Flo™ 0.242 5.0

Kick-Flo® 0.537 4.2
Mean Flow over Head Range - 4.3

The hydrological calculations have been based on th e 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)

0.100 3.7 1.200 6.0 3.000 9.3 7.000 13.9
0.200 5.0 1.400 6.5 3.500 10.0 7.500 14.4
0.300 5.0 1.600 6.9 4.000 10.6 8.000 14.8
0.400 4.8 1.800 7.3 4.500 11.3 8.500 15.2
0.500 4.5 2.000 7.7 5.000 11.8 9.000 15.7
0.600 4.4 2.200 8.0 5.500 12.4 9.500 16.1
0.800 5.0 2.400 8.4 6.000 12.9
1.000 5.5 2.600 8.7 6.500 13.4

Hydro-Brake Optimum® Manhole: 11, DS/PN: 1.006, Vol ume (m³): 12.3

Unit Reference MD-SHE-0125-6500-0500-6500
Design Head (m) 0.500

Design Flow (l/s) 6.5
Flush-Flo™ Calculated

Objective Minimise upstream storage
Diameter (mm) 125

Invert Level (m) 52.120
Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.500 6.4
Flush-Flo™ 0.194 6.4

Kick-Flo® 0.379 5.7
Mean Flow over Head Range - 5.2

The hydrological calculations have been based on th e 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)

0.100 4.5 0.500 6.4 1.200 9.7 2.000 12.3
0.200 6.4 0.600 7.0 1.400 10.4 2.200 12.9
0.300 6.2 0.800 8.0 1.600 11.1 2.400 13.5
0.400 5.8 1.000 8.9 1.800 11.7 2.600 14.0



WML Consulting Page 5

No8 Oak Green 6421 - ELKER LANE, BILLINGTON

Earl Road ADOPTABLE DRAINAGE DESIGN

Cheadle Hulme  SK8 6QL REV 03

Date APRIL 2015 Designed by KPT

File 6421 - ELKER LANE - ADO... Checked by SM

XP Solutions Network 2014.1.1

Hydro-Brake Optimum® Manhole: 11, DS/PN: 1.006, Vol ume (m³): 12.3
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Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow  (l/s) Depth (m) Flow (l/s)

3.000 15.0 5.000 19.1 7.000 22.5 9.000 25.6
3.500 16.1 5.500 20.0 7.500 23.3 9.500 26.3
4.000 17.2 6.000 20.9 8.000 24.1
4.500 18.2 6.500 21.7 8.500 24.9
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Tank or Pond Manhole: 12, DS/PN: 3.001

Invert Level (m) 55.700

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area ( m²) Depth (m) Area (m²)

0.000 300.0 1.400 0.0 2.800 0.0 4.200 0.0
0.200 300.0 1.600 0.0 3.000 0.0 4.400 0.0
0.400 300.0 1.800 0.0 3.200 0.0 4.600 0.0
0.600 300.0 2.000 0.0 3.400 0.0 4.800 0.0
0.800 300.0 2.200 0.0 3.600 0.0 5.000 0.0
1.000 300.0 2.400 0.0 3.800 0.0
1.200 0.0 2.600 0.0 4.000 0.0
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person  per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc tures 1
Number of Online Controls 4 Number of Time/Area Diagr ams 0

Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status OFF

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

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 15 Winter 1 0%
1.001 15 Winter 1 0%
1.002 15 Winter 1 0%
1.003 120 Winter 1 0% 30/15 Summer
2.000 15 Winter 1 0% 30/180 Winter
2.001 15 Winter 1 0% 30/15 Summer
2.002 180 Winter 1 0% 30/120 Winter
2.003 180 Winter 1 0% 30/60 Winter
1.004 180 Winter 1 0% 1/15 Summer
3.000 15 Winter 1 0% 100/15 Winter
4.000 15 Winter 1 0% 100/15 Winter
3.001 240 Winter 1 0% 30/30 Summer
3.002 240 Winter 1 0% 30/120 Winter
3.003 240 Winter 1 0% 30/60 Winter
1.005 240 Winter 1 0% 30/60 Summer
1.006 240 Winter 1 0% 1/30 Winter
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PN
US/MH
Name

Water
Level

(m)
Surch'ed

Depth (m)

Flooded
Volume

(m³)
Flow /

Cap.
O'flow
(l/s)

Pipe
Flow

(l/s) Status

1.000 2 53.445 -0.405 0.000 0.01 0.0 3.9 OK
1.001 2 53.437 -0.398 0.000 0.01 0.0 8.3 OK
1.002 3 53.402 -0.413 0.000 0.02 0.0 11.7 OK
1.003 4 52.598 -0.032 0.000 0.25 0.0 4.2 OK
2.000 5 52.851 -0.099 0.000 0.25 0.0 5.2 OK
2.001 6 52.608 -0.092 0.000 0.31 0.0 5.2 OK
2.002 7 52.555 -0.340 0.000 0.02 0.0 3.2 OK
2.003 8 52.555 -0.270 0.000 0.02 0.0 3.9 OK
1.004 9 52.554 0.144 0.000 0.26 0.0 4.3 SURCHARGED
3.000 10 56.104 -0.196 0.000 0.26 0.0 20.7 OK
4.000 11 56.104 -0.196 0.000 0.26 0.0 20.7 OK
3.001 12 55.819 -0.031 0.000 0.08 0.0 4.4 OK
3.002 13 52.498 -0.297 0.000 0.02 0.0 5.1 OK
3.003 14 52.497 -0.193 0.000 0.02 0.0 4.6 OK
1.005 10 52.496 -0.104 0.000 0.03 0.0 7.4 OK
1.006 11 52.494 0.149 0.000 0.19 0.0 6.4 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person  per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc tures 1
Number of Online Controls 4 Number of Time/Area Diagr ams 0

Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status OFF

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

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 15 Winter 30 0%
1.001 15 Winter 30 0%
1.002 15 Winter 30 0%
1.003 480 Winter 30 0% 30/15 Summer
2.000 480 Winter 30 0% 30/180 Winter
2.001 480 Winter 30 0% 30/15 Summer
2.002 480 Winter 30 0% 30/120 Winter
2.003 480 Winter 30 0% 30/60 Winter
1.004 480 Winter 30 0% 1/15 Summer
3.000 15 Winter 30 0% 100/15 Winter
4.000 15 Winter 30 0% 100/15 Winter
3.001 240 Winter 30 0% 30/30 Summer
3.002 480 Winter 30 0% 30/120 Winter
3.003 480 Winter 30 0% 30/60 Winter
1.005 480 Winter 30 0% 30/60 Summer
1.006 480 Winter 30 0% 1/30 Winter
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PN
US/MH
Name

Water
Level

(m)
Surch'ed

Depth (m)

Flooded
Volume

(m³)
Flow /

Cap.
O'flow
(l/s)

Pipe
Flow

(l/s) Status

1.000 2 53.502 -0.348 0.000 0.01 0.0 9.9 FLOOD RISK*
1.001 2 53.493 -0.342 0.000 0.03 0.0 21.5 OK
1.002 3 53.449 -0.366 0.000 0.04 0.0 26.8 OK
1.003 4 53.039 0.409 0.000 0.25 0.0 4.2 SURCHARGED
2.000 5 53.022 0.072 0.000 0.09 0.0 1.8 SURCHARGED
2.001 6 53.020 0.320 0.000 0.10 0.0 1.7 SURCHARGED
2.002 7 53.018 0.123 0.000 0.02 0.0 3.5 SURCHARGED
2.003 8 53.018 0.193 0.000 0.02 0.0 3.5 SURCHARGED
1.004 9 53.018 0.608 0.000 0.24 0.0 4.0 SURCHARGED
3.000 10 56.174 -0.126 0.000 0.62 0.0 49.9 OK
4.000 11 56.174 -0.126 0.000 0.62 0.0 49.9 OK
3.001 12 55.994 0.144 0.000 0.09 0.0 5.0 SURCHARGED
3.002 13 52.963 0.168 0.000 0.02 0.0 6.5 SURCHARGED
3.003 14 52.962 0.272 0.000 0.02 0.0 6.3 SURCHARGED
1.005 10 52.961 0.361 0.000 0.04 0.0 8.4 SURCHARGED
1.006 11 52.959 0.614 0.000 0.24 0.0 8.2 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person  per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc tures 1
Number of Online Controls 4 Number of Time/Area Diagr ams 0

Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status OFF

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

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 480 Winter 100 +30%
1.001 480 Winter 100 +30%
1.002 480 Winter 100 +30%
1.003 480 Winter 100 +30% 30/15 Summer
2.000 60 Winter 100 +30% 30/180 Winter
2.001 60 Winter 100 +30% 30/15 Summer
2.002 60 Winter 100 +30% 30/120 Winter
2.003 60 Winter 100 +30% 30/60 Winter
1.004 60 Winter 100 +30% 1/15 Summer
3.000 15 Winter 100 +30% 100/15 Winter
4.000 15 Winter 100 +30% 100/15 Winter
3.001 360 Winter 100 +30% 30/30 Summer
3.002 360 Winter 100 +30% 30/120 Winter
3.003 360 Winter 100 +30% 30/60 Winter
1.005 360 Winter 100 +30% 30/60 Summer
1.006 360 Winter 100 +30% 1/30 Winter
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PN
US/MH
Name

Water
Level

(m)
Surch'ed

Depth (m)

Flooded
Volume

(m³)
Flow /

Cap.
O'flow
(l/s)

Pipe
Flow

(l/s) Status

1.000 2 53.551 -0.299 0.000 0.00 0.0 2.5 FLOOD RISK*
1.001 2 53.551 -0.284 0.000 0.01 0.0 6.4 FLOOD RISK*
1.002 3 53.551 -0.264 0.000 0.01 0.0 9.4 FLOOD RISK*
1.003 4 53.551 0.921 0.000 0.25 0.0 4.2 FLOOD RISK
2.000 5 53.633 0.683 0.000 0.49 0.0 10.4 FLOOD RISK
2.001 6 53.603 0.903 0.000 0.52 0.0 8.7 FLOOD RISK
2.002 7 53.571 0.676 0.000 0.10 0.0 19.5 FLOOD RISK
2.003 8 53.567 0.742 0.000 0.12 0.0 19.6 FLOOD RISK
1.004 9 53.563 1.153 0.000 0.30 0.0 4.9 FLOOD RISK
3.000 10 56.315 0.015 0.000 1.02 0.0 82.1 SURCHARGED
4.000 11 56.315 0.015 0.000 1.02 0.0 82.2 SURCHARGED
3.001 12 56.283 0.433 0.000 0.09 0.0 5.0 SURCHARGED
3.002 13 53.502 0.707 0.000 0.03 0.0 7.5 SURCHARGED
3.003 14 53.500 0.810 0.000 0.03 0.0 8.1 SURCHARGED
1.005 10 53.499 0.899 0.000 0.05 0.0 10.9 FLOOD RISK
1.006 11 53.497 1.152 0.000 0.31 0.0 10.3 FLOOD RISK
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United Utilities Section 104 approval notice 
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Appendix 08 

As built surface water drainage drawing 
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As built surface water drainage calculations 
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 Add Flow / Climate Change (%) 0

M5-60 (mm) 19.000 Minimum Backdrop Height (m) 0.200

Ratio R 0.294 Maximum Backdrop Height (m) 1.500

Maximum Rainfall (mm/hr) 5 Min Design Depth for Optimisation (m) 0.100

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.149 4-8 0.103

Total Area Contributing (ha) = 0.252

Total Pipe Volume (m³) = 90.346

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)

Auto

Design

1.000 85.000 0.230 369.6 0.083 5.00 0.0 0.600 \/ -2

1.001 46.000 0.110 418.2 0.036 0.00 0.0 0.600 o 300

1.002 21.000 0.080 262.5 0.022 0.00 0.0 0.600 \/ -3

1.003 21.000 0.220 95.5 0.000 0.00 0.0 0.600 o 150

2.000 5.000 0.150 33.3 0.044 5.00 0.0 0.600 o 150

2.001 16.000 0.155 103.2 0.000 0.00 0.0 0.600 o 150

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.000 5.00 5.81 53.580 0.083 0.0 0.0 0.0 1.74 1025.1 1.1

1.001 5.00 6.82 53.350 0.119 0.0 0.0 0.0 0.76 53.9 1.6

1.002 5.00 6.95 53.240 0.141 0.0 0.0 0.0 2.63 3343.6 1.9

1.003 5.00 7.29 52.480 0.141 0.0 0.0 0.0 1.03 18.2 1.9

2.000 5.00 5.05 52.675 0.044 0.0 0.0 0.0 1.75 30.9 0.6

2.001 5.00 5.32 52.525 0.044 0.0 0.0 0.0 0.99 17.5 0.6
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PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Auto

Design

2.002 28.000 0.070 400.0 0.040 0.00 0.0 0.600 o 525

2.003 16.000 0.040 400.0 0.027 0.00 0.0 0.600 o 525

1.004 8.000 0.110 72.7 0.000 0.00 0.0 0.600 o 150

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

2.002 5.00 5.74 52.370 0.084 0.0 0.0 0.0 1.11 241.1 1.1

2.003 5.00 5.98 52.300 0.111 0.0 0.0 0.0 1.11 241.1 1.5

1.004 5.00 7.41 52.260 0.252 0.0 0.0 0.0 1.18 20.9 3.4
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Hydro-Brake Optimum® Manhole: 9, DS/PN: 1.004, Volume (m³): 6.1

Unit Reference MD-SHE-0105-5000-1000-5000

Design Head (m) 1.000

Design Flow (l/s) 5.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Diameter (mm) 105

Invert Level (m) 52.260

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 5.0

Flush-Flo™ 0.295 4.9

Kick-Flo® 0.636 4.0

Mean Flow over Head Range - 4.3

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)

0.100 3.6 1.200 5.4 3.000 8.3 7.000 12.4

0.200 4.8 1.400 5.8 3.500 8.9 7.500 12.8

0.300 4.9 1.600 6.2 4.000 9.5 8.000 13.2

0.400 4.9 1.800 6.5 4.500 10.1 8.500 13.6

0.500 4.7 2.000 6.9 5.000 10.6 9.000 14.0

0.600 4.3 2.200 7.2 5.500 11.1 9.500 14.4

0.800 4.5 2.400 7.5 6.000 11.5

1.000 5.0 2.600 7.8 6.500 12.0
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Simulation Criteria

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

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

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.000 Cv (Winter) 0.840

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

Analysis Timestep Fine Inertia Status OFF

DTS Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

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

Climate Change (%) 0, 0, 30

PN Storm

Return

Period

Climate

Change

First X

Surcharge

First Y

Flood

First Z

Overflow

O/F

Act.

Lvl

Exc.

1.000 15 Winter 1 0%

1.001 15 Winter 1 0%

1.002 15 Winter 1 0%

1.003 60 Winter 1 0% 30/15 Summer

2.000 15 Winter 1 0% 30/60 Summer

2.001 15 Winter 1 0% 30/15 Summer

2.002 60 Winter 1 0% 30/120 Winter

2.003 60 Winter 1 0% 30/60 Winter

1.004 60 Winter 1 0% 1/15 Summer

PN

US/MH

Name

Water

Level

(m)

Surch'ed

Depth (m)

Flooded

Volume

(m³)

Flow /

Cap.

O'flow

(l/s)

Pipe

Flow

(l/s) Status

1.000 2 53.608 -0.407 0.000 0.01 0.0 9.5 FLOOD RISK*

1.001 2 53.446 -0.204 0.000 0.23 0.0 12.3 OK*

1.002 3 53.262 -0.678 0.000 0.01 0.0 11.9 OK

1.003 4 52.582 -0.048 0.000 0.27 0.0 4.6 OK

2.000 5 52.722 -0.103 0.000 0.22 0.0 5.2 OK

2.001 6 52.584 -0.091 0.000 0.32 0.0 5.2 OK

2.002 7 52.566 -0.329 0.000 0.03 0.0 5.1 OK
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2.003 8 52.566 -0.259 0.000 0.03 0.0 4.7 OK

1.004 9 52.566 0.156 0.000 0.27 0.0 4.9 SURCHARGED

PN

US/MH

Name

Water

Level

(m)

Surch'ed

Depth (m)

Flooded

Volume

(m³)

Flow /

Cap.

O'flow

(l/s)

Pipe

Flow

(l/s) Status
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Simulation Criteria

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

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

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.000 Cv (Winter) 0.840

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

Analysis Timestep Fine Inertia Status OFF

DTS Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

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

Climate Change (%) 0, 0, 30

PN Storm

Return

Period

Climate

Change

First X

Surcharge

First Y

Flood

First Z

Overflow

O/F

Act.

Lvl

Exc.

1.000 15 Winter 30 0%

1.001 15 Winter 30 0%

1.002 15 Winter 30 0%

1.003 120 Winter 30 0% 30/15 Summer

2.000 120 Winter 30 0% 30/60 Summer

2.001 120 Winter 30 0% 30/15 Summer

2.002 120 Winter 30 0% 30/120 Winter

2.003 120 Winter 30 0% 30/60 Winter

1.004 120 Winter 30 0% 1/15 Summer

PN

US/MH

Name

Water

Level

(m)

Surch'ed

Depth (m)

Flooded

Volume

(m³)

Flow /

Cap.

O'flow

(l/s)

Pipe

Flow

(l/s) Status

1.000 2 53.635 -0.380 0.000 0.02 0.0 23.4 FLOOD RISK*

1.001 2 53.501 -0.149 0.000 0.49 0.0 26.4 OK*

1.002 3 53.290 -0.650 0.000 0.02 0.0 26.5 OK

1.003 4 52.953 0.323 0.000 0.27 0.0 4.6 SURCHARGED

2.000 5 52.947 0.122 0.000 0.19 0.0 4.7 SURCHARGED

2.001 6 52.946 0.271 0.000 0.26 0.0 4.3 SURCHARGED

2.002 7 52.942 0.047 0.000 0.04 0.0 8.1 SURCHARGED
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2.003 8 52.942 0.117 0.000 0.05 0.0 7.8 SURCHARGED

1.004 9 52.942 0.532 0.000 0.27 0.0 4.9 SURCHARGED

PN

US/MH

Name

Water

Level

(m)

Surch'ed

Depth (m)

Flooded

Volume

(m³)

Flow /

Cap.

O'flow

(l/s)

Pipe

Flow

(l/s) Status
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Simulation Criteria

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

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

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.000 Cv (Winter) 0.840

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

Analysis Timestep Fine Inertia Status OFF

DTS Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

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

Climate Change (%) 0, 0, 30

PN Storm

Return

Period

Climate

Change

First X

Surcharge

First Y

Flood

First Z

Overflow

O/F

Act.

Lvl

Exc.

1.000 15 Winter 100 +30%

1.001 15 Winter 100 +30%

1.002 180 Winter 100 +30%

1.003 180 Winter 100 +30% 30/15 Summer

2.000 180 Winter 100 +30% 30/60 Summer

2.001 480 Winter 100 +30% 30/15 Summer

2.002 480 Winter 100 +30% 30/120 Winter

2.003 480 Winter 100 +30% 30/60 Winter

1.004 480 Winter 100 +30% 1/15 Summer

PN

US/MH

Name

Water

Level

(m)

Surch'ed

Depth (m)

Flooded

Volume

(m³)

Flow /

Cap.

O'flow

(l/s)

Pipe

Flow

(l/s) Status

1.000 2 53.655 -0.360 0.000 0.04 0.0 39.1 FLOOD RISK*

1.001 2 53.559 -0.091 0.000 0.80 0.0 43.1 OK*

1.002 3 53.392 -0.548 0.000 0.01 0.0 19.4 OK

1.003 4 53.392 0.762 0.000 0.29 0.0 4.9 SURCHARGED

2.000 5 53.386 0.561 0.000 0.22 0.0 5.4 FLOOD RISK

2.001 6 53.398 0.723 0.000 0.16 0.0 2.6 FLOOD RISK

2.002 7 53.404 0.509 0.000 0.02 0.0 5.0 SURCHARGED
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2.003 8 53.402 0.577 0.000 0.04 0.0 6.3 SURCHARGED

1.004 9 53.405 0.995 0.000 0.28 0.0 5.1 SURCHARGED

PN

US/MH

Name

Water

Level

(m)

Surch'ed

Depth (m)

Flooded

Volume

(m³)

Flow /

Cap.

O'flow

(l/s)

Pipe

Flow

(l/s) Status


