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Appendix C – Proposed Information 

C.1 Proposed Site Plan 

C.2 Proposed Drainage Strategy 

C.3 Proposed Levels Strategy 

C.4  Proposed External Construction Surface Layout 
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ARC Oxford - Plot 4200

Proposed Drainage Plan

1. Do not scale from this drawing. All dimensions must be checked &
verified on-site. If in doubt ask.

2. The Contractor is to check & verify all dimensions & levels before
any work is started on-site.

3. Existing site survey works have been carried out by others & no
guarantee can be given by Baynham Meikle for their accuracy.

4. Any discrepancies noted on-site are to be reported to Baynham
Meikle immediately.

5. This drawing is to be read in conjunction with all relevant Architects',
Engineers' and other Specialists' drawings & specifications.

6. For existing ground conditions, refer to Site Investigation reports.
7. The drainage installation is to be compliant with Building Regs. (Part

H).
8. All adoptable drainage works shall comply with "Water UK - Design

and Construction Guide".
9. The following pipe strengths shall be adopted (unless noted

otherwise):
- Pipes up to and including 150mm Ø to be PVC-U to BS-EN 1329, or

Clayware to BS-EN 295 Class 160.
- Pipes 150mm Ø up to and including 225mm Ø to be Clayware to

BS-EN 295 Class 160.
- Pipes 300mm Ø to be Clay to BS-EN 295 Class 160 or Concrete to

BS 5911 Class M.
- Pipes over 300mm Ø to be Concrete to BS 5911 Class M.
10. All pipe runs to be laid with flexible joints.
11. All pipes entering and exiting manholes are to be connected to pipe

soffits level unless noted otherwise.
12. Pipe Bedding and surround to be as follows:

13. The following Conc. mixes are to be used (in accordance with BS
8500):

14. All precast-concrete products (i.e. pipes, manhole rings, etc.) shall
be of suitable Concrete mix to cater for Class 2 Sulphates.

15. Pre-formed channels are to be used in manholes where applicable.
16. Granolithic Concrete benching to be steel trowelled to a dense

smooth face neatly shaped and finished to all branch connections
and laid in accordance with the Specification.

17. All connections to be turned in direction of flow using pipe bends.
18. Manhole covers and frames to be Ductile Iron Medium Duty grade

B125 rectangular to BS-EN 124 positions outside
vehicular-trafficked areas, and Heavy Duty grade D400 in 
vehicular-trafficked areas.

19. Manhole covers and frames to be Ductile Iron Medium Duty grade
A15 covers in Soft Landscaping.

20. First flexible joint in pipes adjacent to a manhole shall be a 
maximum of 600mm from inside face of manhole, connecting to
rocker pipe.

21. The length of Rocker Pipe is as follows:

22. Manholes with outgoing pipes greater than 600mm Ø shall be fitted
with guard bars, safety chains or other safety devices.

23. The Principle Contractor shall be responsible for checking the
existing line and invert levels of any connection points for both the
Foul and Surface Water systems, prior to undertaking installation of
any new drainage works. Any deviation to the levels and positions
indicated on the drawing should be brought to the attention of the
Engineer.

24. All invert levels specified are outgoing (except Backdrop connections).
25. All Foul connections to be 150mm Ø laid at a minimum gradient of 1/40

unless noted otherwise. Surface Water pipe sizes are as indicated.
26. Foul pipes to be externally vented (SVP) at head of run.
27. For location of internal SVP, SS, etc., refer to Architect's latest layouts.
28. Internal Foul drainage connections / positions and setting-out

information to be confirmed by the M&E Consultant / Architect.
29. This drawing is subject to detailed design and for planning purposes

only.

ST4Concrete Base and Surround to Manholes

>1.2m

Cover to Soffit:

<1.2m

>0.6m

<0.6m

Mix Reference:
ST4

Roads.

Location:

Hard and Soft

Location:

Landscaping.

Concrete Surround to Pipes

1000mm
600mm

Length of Rocker Pipe:

1250mm

150mm - 600mm
675mm - 750mm
825mm & Over

Pipe Diameter:

Class S

Pipe Bedding:

Class Z

Class S

Class Z

Clay / Conc Flexible
>0.9m
<0.9m
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ARC Oxford - Plot 4200

Proposed Levels Strategy Plan

B 08/11/2023 Level Amended to suit Landscape Co-ordination N.S.B N.S.B.

C 27/11/2023 Landscape Architect's Proposed Layout updated.
Proposed Levels updated.

K.M. N.S.B.

D 02/02/2024 Architect's Proposed Layout updated.
Proposed Levels updated.

K.M. N.S.B.

1. Topographical Survey carried out by Macgregor Smith, Drawing No.:
· 05879 4200 - Topographical Survey Plan (Dated 19/05/2023).
2. Do not scale from this drawing. All dimensions must be checked &

verified on-site. If in doubt ask.
3. The Contractor is to check & verify all dimensions & levels before

any work is started on-site.
4. Existing site survey works have been carried out by others & no

guarantee can be given by Baynham Meikle for their accuracy.
5. Any discrepancies noted on-site are to be reported to Baynham

Meikle immediately.
6. This drawing is to be read in conjunction with all relevant Architects',

Engineers' and other Specialists' drawings & specifications.
7. For existing ground conditions, refer to Site Investigation reports.

AutoCAD SHX Text
Transformer

AutoCAD SHX Text
End of Trip 

AutoCAD SHX Text
Facilties

AutoCAD SHX Text
Goods 

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Goods 

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Fire Escape 

AutoCAD SHX Text
Stair

AutoCAD SHX Text
Fire Escape 

AutoCAD SHX Text
Stair

AutoCAD SHX Text
DRYING ROOM

AutoCAD SHX Text
DRYING ROOM

AutoCAD SHX Text
Gas Store / 

AutoCAD SHX Text
Bin Store

AutoCAD SHX Text
LV Switchroom

AutoCAD SHX Text
Gas Store / 

AutoCAD SHX Text
Bin Store

AutoCAD SHX Text
KEY

AutoCAD SHX Text
PROPOSED SITE BOUNDARY

AutoCAD SHX Text
PROPOSED LEVEL

AutoCAD SHX Text
ROOT PROTECTION AREA

AutoCAD SHX Text
EXISTING LEVELS

AutoCAD SHX Text
PROPOSED RETAINING FEATURE

AutoCAD SHX Text
PROPOSED FFL

http://www.baynhammeikle.co.uk
mailto:admin@baynhammeikle.co.uk
tel://01214344100/


Business Park

4100

73a

4150

JOHN SMITH DRIVE

73

HB2
H

B2
H

B2
H

B2
H

B2
BN

1
BN

1
H

B2
H

B2
H

B2
H

B2
H

B2
H

B2
H

B2
H

B2
H

B2

H
B2

HB2 HB2 HB2

H
B2

H
B2

HB2 HB2 HB2 HB2 HB2

H
B2 H

B2

HB2 HB2 HB2 HB2

H
B2

HB2

H
B2

HB2 HB2 HB2 HB2 HB2

H
B2 H

B2
H

B2

HB2 HB2 HB2

H
B2

HB2

H
B2

HB2 HB2
HB2 HB2

H
B2

H
B2

HB2 HB2 HB2
HB2

H
B2

HB2

H
B2

HB2 HB2 HB2 HB2 HB2

H
B2 H

B2
H

B2 HB2 HB2

H
B2

H
B2 HB2

H
B2

HB2

H
B2

HB2

H
B2

HB2

H
B2

H
B2

H
B2

H
B2

H
B2

BN
1

BN
1

H
B2

H
B2

HB2HB2

H
B2

HB
2

HB2HB2

H
B2

HB2 HB2 HB
2

H
B2

H
B2

H
B2

H
B2

HB
2H
B2

H
B2

H
B2

HB2HB2HB2

H
B2HB2HB2HB2HB2HB2HB2HB2BN1BN1BN1

BN
1

H
B2

H
B2

HB2HB2

H
B2

HB2HB2HB2

H
B2

H
B2

H
B2

H
B2

H
B2

HB2

H
B2

H
B2

H
B2

HB2 HB2

H
B2

HB2 HB2 HB2 HB2 HB2 HB2 HB2 HB2 BN1 BN1 BN1

BN
1

H
B2

H
B2

HB2 HB2

HB2

H
B2

H
B2

HB2 HB2

EF
EF

EF

EF
EF

EF

EF

EF

EF

EF

EF
EF

EF

EF

BN
1

BN
1

BN1BN1BN1

BN
1

BN
1

BN1 BN1 BN1

HB2

H
B2

HB
2

H
B2

H
B2

H
B2

H
B2

HB2H
B2

H
B2 HB2

H
B2

HB2H
B2

H
B2 HB2

H
B2

HB2H
B2

H
B2 HB2

H
B2

HB2H
B2

H
B2 HB2

BN
1

BN
1

BN1BN1BN1BN
1

BN
1

BN
1 BN1 BN1 BN1

H
B2

H
B2

HB2

H
B2

H
B2

EF

EFEF

EF EF EF

EF
EF

EF

EFEFEFEFEFEFEFEFEF

EF EF EF EF EF EF EF

EF
EF

EFEF

EF

EF EF

EF

EF

EF EF EF

EF

EFEFEF

BN1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

58
59

60
57

56

GENERATOR

HV
SWITCH
ROOM

SI

61 62 63 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 94 95 96 97 98

157
158

160

99

100

101

105

103

102

106

107

108

111

112

110

109

113

114

115

118

119

117

116

120

121

122

125

126

124

123

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

CYCLE
STORE

159

64

104

92 93

GAS
STORE

GAS
STORE

MOTORCYCLE
PARKING

Office / Lab Space

Plant Plant

Reception

Core Office / Lab Space

EFEFEFEFEFEFEF

EF
EF

EFEFEFEFEFEFEFEF

EF
EF

EF
EF

BN1

45
0m

m
 M

IN
 N

O
N

-
FR

O
ST

 S
U

SC
EP

TI
BL

E

150mm DoT TYPE 1 SUB-BASE
BASED ON 4-6% CBR MIN.

200mm ROAD BASE: AC32 BIN 100/150.

40mm SURFACE COURSE. SMA 10 SURF
TO BS 594987:2007. LAID IN ACCORDANCE
WITH BS EN 13108 PART 5.

FORMATION.

60mm BINDER COURSE: AC20 DENSE BIN 60/40
DESIGNATION 20mm NOM. SIZE TO BS EN 13108-1.

60mm BLOCK PAVING. REFER TO
LANDSCAPE ARCHITECTS SPECIFICATION.

30mm MIN. COMPACTED SHARP SAND.

150mm DoT TYPE 1 SUB-BASE

FORMATION
250mm 6F2

TYPICAL POROUS BLOCK PAVING
PARKING BAYS

SCALE 1:20

150mm 6F2 CAPPING LAYER
(225mm FOR  CHERRY PICKERS)

SURFACE FINISH TO BE SPECIFIED
BY LANDSCAPE ARCHITECT

150mm OPEN-GRADED SUB-BASE
MATERIAL - 10-63mm AS S.H.W.
(FREE DRAINING, NO FINES).

FORMATION

BLOCK-PAVED FOOTPATH CONSTRUCTION
SCALE 1:20

TYPICAL PERMEABLE BLOCK-PAVING
CONSTRUCTION

SCALE 1:25

MACADAM ACCESS ROAD CONSTRUCTION DETAIL
SCALE 1:20
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 1 PIMP (%) 100

M5-60 (mm) 20.000 Add Flow / Climate Change (%) 0
Ratio R 0.400 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 21.550 0.085 253.5 0.060 6.00 0.0 0.600 o 300 Pipe/Conduit
1.001 22.389 0.090 248.8 0.020 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 6.882 0.025 275.3 0.050 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 52.441 0.220 238.4 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

2.000 52.441 0.220 238.4 0.080 6.00 0.0 0.600 o 300 Pipe/Conduit

3.000 49.587 0.205 241.9 0.070 6.00 0.0 0.600 o 300 Pipe/Conduit

2.001 5.522 0.020 276.1 0.060 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 48.97 6.37 70.155 0.060 0.0 0.0 0.0 0.98 69.5 8.0
1.001 47.62 6.74 70.070 0.080 0.0 0.0 0.0 0.99 70.1 10.3
1.002 47.20 6.86 69.980 0.130 0.0 0.0 0.0 0.94 66.6 16.6
1.003 44.46 7.73 69.955 0.130 0.0 0.0 0.0 1.01 71.7 16.6

2.000 47.20 6.86 69.975 0.080 0.0 0.0 0.0 1.01 71.7 10.2

3.000 47.34 6.82 69.960 0.070 0.0 0.0 0.0 1.01 71.1 9.0

2.001 46.87 6.96 69.755 0.210 0.0 0.0 0.0 0.94 66.5 26.7
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

4.000 49.587 0.205 241.9 0.100 6.00 0.0 0.600 o 300 Pipe/Conduit

1.004 6.681 0.025 267.2 0.200 0.00 0.0 0.600 o 300 Pipe/Conduit
1.005 13.058 0.050 261.2 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.006 29.057 0.125 232.5 0.050 0.00 0.0 0.600 o 300 Pipe/Conduit
1.007 29.643 0.125 237.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.008 34.226 0.145 236.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

5.000 58.800 0.245 240.0 0.080 6.00 0.0 0.600 o 300 Pipe/Conduit
5.001 26.577 0.105 253.1 0.050 0.00 0.0 0.600 o 300 Pipe/Conduit
5.002 24.587 0.105 234.2 0.090 0.00 0.0 0.600 o 300 Pipe/Conduit
5.003 21.991 0.095 231.5 0.040 0.00 0.0 0.600 o 300 Pipe/Conduit
5.004 6.008 0.025 240.3 0.020 0.00 0.0 0.600 o 300 Pipe/Conduit

1.009 8.092 0.053 152.7 0.040 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

4.000 47.34 6.82 69.940 0.100 0.0 0.0 0.0 1.01 71.1 12.8

1.004 44.11 7.84 69.735 0.640 0.0 0.0 0.0 0.96 67.6« 76.5
1.005 43.47 8.07 69.710 0.640 0.0 0.0 0.0 0.97 68.4« 76.5
1.006 42.18 8.54 69.660 0.690 0.0 0.0 0.0 1.03 72.6« 78.8
1.007 40.97 9.02 69.535 0.690 0.0 0.0 0.0 1.02 71.9« 78.8
1.008 39.72 9.58 69.410 0.690 0.0 0.0 0.0 1.02 72.0« 78.8

5.000 46.84 6.97 69.840 0.080 0.0 0.0 0.0 1.01 71.4 10.1
5.001 45.38 7.42 69.595 0.130 0.0 0.0 0.0 0.98 69.5 16.0
5.002 44.17 7.82 69.490 0.220 0.0 0.0 0.0 1.02 72.3 26.3
5.003 43.16 8.18 69.385 0.260 0.0 0.0 0.0 1.03 72.7 30.4
5.004 42.88 8.28 69.290 0.280 0.0 0.0 0.0 1.01 71.4 32.5

1.009 39.49 9.69 69.265 1.010 0.0 0.0 0.0 1.27 89.8« 108.0
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Manhole Schedules for Storm

©1982-2020 Innovyze

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

CP1 71.715 1.560 Open Manhole 1200 1.000 70.155 300

CP2 71.675 1.605 Open Manhole 1200 1.001 70.070 300 1.000 70.070 300

CP3 71.605 1.625 Open Manhole 1200 1.002 69.980 300 1.001 69.980 300

CP4 71.550 1.595 Open Manhole 1200 1.003 69.955 300 1.002 69.955 300

CP7 71.545 1.570 Open Manhole 1200 2.000 69.975 300

CP9 71.300 1.340 Open Manhole 1200 3.000 69.960 300

CP8 71.650 1.895 Open Manhole 1200 2.001 69.755 300 2.000 69.755 300

3.000 69.755 300

CP10 71.400 1.460 Open Manhole 1200 4.000 69.940 300

CP5 71.735 2.000 Open Manhole 1200 1.004 69.735 300 1.003 69.735 300

2.001 69.735 300

4.000 69.735 300

CP6 71.835 2.125 Open Manhole 1200 1.005 69.710 300 1.004 69.710 300

MH01 71.745 2.085 Open Manhole 1200 1.006 69.660 300 1.005 69.660 300

Tank 1 71.600 2.065 Open Manhole 1200 1.007 69.535 300 1.006 69.535 300

MH02 71.545 2.135 Open Manhole 1200 1.008 69.410 300 1.007 69.410 300

MH03 71.930 2.090 Open Manhole 1200 5.000 69.840 300

MH04 71.870 2.275 Open Manhole 1200 5.001 69.595 300 5.000 69.595 300

MH05 71.740 2.250 Open Manhole 1200 5.002 69.490 300 5.001 69.490 300

Tank 2 71.700 2.315 Open Manhole 1200 5.003 69.385 300 5.002 69.385 300

MH06 71.545 2.255 Open Manhole 1200 5.004 69.290 300 5.003 69.290 300

Hydrobrake 71.630 2.365 Open Manhole 1200 1.009 69.265 300 1.008 69.265 300

5.004 69.265 300

Outfall 71.430 2.218 Open Manhole 0 OUTFALL 1.009 69.212 300

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

CP1 454776.468 203847.966 454776.468 203847.966 Required

CP2 454756.506 203856.084 454756.506 203856.084 Required

CP3 454748.134 203835.319 454748.134 203835.319 Required
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Manhole Schedules for Storm

©1982-2020 Innovyze

CP4 454741.758 203837.909 454741.758 203837.909 Required

CP7 454736.643 203839.987 454736.643 203839.987 Required

CP9 454698.246 203745.459 454698.246 203745.459 Required

CP8 454716.907 203791.401 454716.907 203791.401 Required

CP10 454703.362 203743.381 454703.362 203743.381 Required

CP5 454722.023 203789.323 454722.023 203789.323 Required

CP6 454728.213 203786.808 454728.213 203786.808 Required

MH01 454723.301 203774.709 454723.301 203774.709 Required

Tank 1 454712.268 203747.828 454712.268 203747.828 Required

MH02 454701.159 203720.345 454701.159 203720.345 Required

MH03 454788.021 203827.401 454788.021 203827.401 Required

MH04 454765.936 203772.906 454765.936 203772.906 Required

MH05 454755.928 203748.285 454755.928 203748.285 Required

Tank 2 454746.127 203725.737 454746.127 203725.737 Required

MH06 454738.411 203705.143 454738.411 203705.143 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Manhole Schedules for Storm
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Hydrobrake 454732.854 203707.428 454732.854 203707.428 Required

Outfall 454729.777 203699.944 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2020 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 300 CP1 71.715 70.155 1.260 Open Manhole 1200
1.001 o 300 CP2 71.675 70.070 1.305 Open Manhole 1200
1.002 o 300 CP3 71.605 69.980 1.325 Open Manhole 1200
1.003 o 300 CP4 71.550 69.955 1.295 Open Manhole 1200

2.000 o 300 CP7 71.545 69.975 1.270 Open Manhole 1200

3.000 o 300 CP9 71.300 69.960 1.040 Open Manhole 1200

2.001 o 300 CP8 71.650 69.755 1.595 Open Manhole 1200

4.000 o 300 CP10 71.400 69.940 1.160 Open Manhole 1200

1.004 o 300 CP5 71.735 69.735 1.700 Open Manhole 1200
1.005 o 300 CP6 71.835 69.710 1.825 Open Manhole 1200
1.006 o 300 MH01 71.745 69.660 1.785 Open Manhole 1200
1.007 o 300 Tank 1 71.600 69.535 1.765 Open Manhole 1200
1.008 o 300 MH02 71.545 69.410 1.835 Open Manhole 1200

5.000 o 300 MH03 71.930 69.840 1.790 Open Manhole 1200
5.001 o 300 MH04 71.870 69.595 1.975 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 21.550 253.5 CP2 71.675 70.070 1.305 Open Manhole 1200
1.001 22.389 248.8 CP3 71.605 69.980 1.325 Open Manhole 1200
1.002 6.882 275.3 CP4 71.550 69.955 1.295 Open Manhole 1200
1.003 52.441 238.4 CP5 71.735 69.735 1.700 Open Manhole 1200

2.000 52.441 238.4 CP8 71.650 69.755 1.595 Open Manhole 1200

3.000 49.587 241.9 CP8 71.650 69.755 1.595 Open Manhole 1200

2.001 5.522 276.1 CP5 71.735 69.735 1.700 Open Manhole 1200

4.000 49.587 241.9 CP5 71.735 69.735 1.700 Open Manhole 1200

1.004 6.681 267.2 CP6 71.835 69.710 1.825 Open Manhole 1200
1.005 13.058 261.2 MH01 71.745 69.660 1.785 Open Manhole 1200
1.006 29.057 232.5 Tank 1 71.600 69.535 1.765 Open Manhole 1200
1.007 29.643 237.1 MH02 71.545 69.410 1.835 Open Manhole 1200
1.008 34.226 236.0 Hydrobrake 71.630 69.265 2.065 Open Manhole 1200

5.000 58.800 240.0 MH04 71.870 69.595 1.975 Open Manhole 1200
5.001 26.577 253.1 MH05 71.740 69.490 1.950 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2020 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

5.002 o 300 MH05 71.740 69.490 1.950 Open Manhole 1200
5.003 o 300 Tank 2 71.700 69.385 2.015 Open Manhole 1200
5.004 o 300 MH06 71.545 69.290 1.955 Open Manhole 1200

1.009 o 300 Hydrobrake 71.630 69.265 2.065 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

5.002 24.587 234.2 Tank 2 71.700 69.385 2.015 Open Manhole 1200
5.003 21.991 231.5 MH06 71.545 69.290 1.955 Open Manhole 1200
5.004 6.008 240.3 Hydrobrake 71.630 69.265 2.065 Open Manhole 1200

1.009 8.092 152.7 Outfall 71.430 69.212 1.918 Open Manhole 0
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Network Classifications for Storm
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PN USMH
Name

Pipe
 Dia
(mm)

Min Cover
Depth
(m)

Max Cover
Depth
(m)

Pipe Type MH
 Dia
(mm)

MH
Width
(mm)

MH Ring
Depth
(m)

MH Type

1.000 CP1 300 1.260 1.305 Unclassified 1200 0 1.260 Unclassified
1.001 CP2 300 1.305 1.325 Unclassified 1200 0 1.305 Unclassified
1.002 CP3 300 1.295 1.325 Unclassified 1200 0 1.325 Unclassified
1.003 CP4 300 1.295 1.700 Unclassified 1200 0 1.295 Unclassified
2.000 CP7 300 1.270 1.595 Unclassified 1200 0 1.270 Unclassified
3.000 CP9 300 1.040 1.595 Unclassified 1200 0 1.040 Unclassified
2.001 CP8 300 1.595 1.700 Unclassified 1200 0 1.595 Unclassified
4.000 CP10 300 1.160 1.700 Unclassified 1200 0 1.160 Unclassified
1.004 CP5 300 1.700 1.825 Unclassified 1200 0 1.700 Unclassified
1.005 CP6 300 1.785 1.825 Unclassified 1200 0 1.825 Unclassified
1.006 MH01 300 1.765 1.785 Unclassified 1200 0 1.785 Unclassified
1.007 Tank 1 300 1.765 1.835 Unclassified 1200 0 1.765 Unclassified
1.008 MH02 300 1.835 2.065 Unclassified 1200 0 1.835 Unclassified
5.000 MH03 300 1.790 1.975 Unclassified 1200 0 1.790 Unclassified
5.001 MH04 300 1.950 1.975 Unclassified 1200 0 1.975 Unclassified
5.002 MH05 300 1.950 2.015 Unclassified 1200 0 1.950 Unclassified
5.003 Tank 2 300 1.955 2.015 Unclassified 1200 0 2.015 Unclassified
5.004 MH06 300 1.955 2.065 Unclassified 1200 0 1.955 Unclassified
1.009 Hydrobrake 300 1.918 2.065 Unclassified 1200 0 2.065 Unclassified

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)

1.009 Outfall 71.430 69.212 69.212 0 0
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: Hydrobrake, DS/PN: 1.009, Volume (m³): 5.3

Unit Reference MD-SHE-0102-4700-1000-4700
Design Head (m) 1.000

Design Flow (l/s) 4.7
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 102

Invert Level (m) 69.265
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 4.7
Flush-Flo™ 0.299 4.7
Kick-Flo® 0.640 3.8

Mean Flow over Head Range - 4.1

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

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

0.100 3.4 1.200 5.1 3.000 7.9 7.000 11.7
0.200 4.6 1.400 5.5 3.500 8.4 7.500 12.1
0.300 4.7 1.600 5.8 4.000 9.0 8.000 12.5
0.400 4.6 1.800 6.2 4.500 9.5 8.500 12.9
0.500 4.5 2.000 6.5 5.000 10.0 9.000 13.2
0.600 4.1 2.200 6.8 5.500 10.5 9.500 13.6
0.800 4.2 2.400 7.1 6.000 10.9
1.000 4.7 2.600 7.3 6.500 11.3
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Storage Structures for Storm

©1982-2020 Innovyze

Porous Car Park Manhole: CP7, DS/PN: 2.000

Infiltration Coefficient Base (m/hr) 7.70000 Width (m) 60.0
Membrane Percolation (mm/hr) 1000 Length (m) 15.0

Max Percolation (l/s) 250.0 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 70.945 Cap Volume Depth (m) 0.450

Porous Car Park Manhole: CP9, DS/PN: 3.000

Infiltration Coefficient Base (m/hr) 7.70000 Width (m) 60.0
Membrane Percolation (mm/hr) 1000 Length (m) 15.0

Max Percolation (l/s) 250.0 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 70.700 Cap Volume Depth (m) 0.450

Cellular Storage Manhole: Tank 1, DS/PN: 1.007

Invert Level (m) 69.535 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 7.70000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 50.0 50.0 1.201 0.0 86.0
1.200 50.0 86.0

Cellular Storage Manhole: Tank 2, DS/PN: 5.003

Invert Level (m) 69.385 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 7.70000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 50.0 50.0 1.201 0.0 86.0
1.200 50.0 86.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2020 Innovyze

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

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

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

Number of Input Hydrographs 0 Number of Storage Structures 4
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 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840

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

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 CP1 15 Winter 1 +0% 30/15 Summer
1.001 CP2 15 Winter 1 +0% 30/15 Summer
1.002 CP3 15 Winter 1 +0% 30/15 Summer
1.003 CP4 15 Winter 1 +0% 30/15 Summer
2.000 CP7 30 Winter 1 +0% 30/15 Summer
3.000 CP9 30 Winter 1 +0% 30/15 Summer
2.001 CP8 15 Winter 1 +0% 30/15 Summer
4.000 CP10 15 Winter 1 +0% 30/15 Summer
1.004 CP5 15 Winter 1 +0% 30/15 Summer
1.005 CP6 15 Winter 1 +0% 30/15 Summer
1.006 MH01 15 Winter 1 +0% 30/15 Summer
1.007 Tank 1 15 Winter 1 +0% 30/15 Winter
1.008 MH02 15 Winter 1 +0% 30/15 Summer
5.000 MH03 15 Winter 1 +0% 100/15 Summer
5.001 MH04 15 Winter 1 +0% 100/15 Summer
5.002 MH05 15 Winter 1 +0% 100/15 Summer
5.003 Tank 2 15 Winter 1 +0% 100/15 Summer
5.004 MH06 30 Winter 1 +0% 30/15 Summer
1.009 Hydrobrake 30 Winter 1 +0% 30/15 Summer
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 CP1 70.225 -0.230 0.000 0.13 7.7 OK
1.001 CP2 70.153 -0.217 0.000 0.16 9.8 OK
1.002 CP3 70.097 -0.183 0.000 0.32 15.4 OK
1.003 CP4 70.052 -0.203 0.000 0.22 15.0 OK
2.000 CP7 70.038 -0.237 0.000 0.08 8 5.3 OK
3.000 CP9 70.014 -0.246 0.000 0.05 9 3.4 OK
2.001 CP8 69.973 -0.082 0.000 0.24 11.1 OK
4.000 CP10 70.029 -0.211 0.000 0.19 12.4 OK
1.004 CP5 69.971 -0.064 0.000 0.97 47.0 OK
1.005 CP6 69.921 -0.089 0.000 0.84 47.0 OK
1.006 MH01 69.860 -0.100 0.000 0.77 50.8 OK
1.007 Tank 1 69.579 -0.256 0.000 0.05 7 3.4 OK
1.008 MH02 69.471 -0.239 0.000 0.05 3.3 OK
5.000 MH03 69.917 -0.223 0.000 0.15 9.9 OK
5.001 MH04 69.696 -0.199 0.000 0.25 15.4 OK
5.002 MH05 69.620 -0.170 0.000 0.39 25.1 OK
5.003 Tank 2 69.412 -0.273 0.000 0.01 7 0.4 OK
5.004 MH06 69.452 -0.138 0.000 0.03 1.3 OK
1.009 Hydrobrake 69.452 -0.113 0.000 0.07 4.5 OK

PN
US/MH
Name

Level
Exceeded

1.000 CP1
1.001 CP2
1.002 CP3
1.003 CP4
2.000 CP7
3.000 CP9
2.001 CP8
4.000 CP10
1.004 CP5
1.005 CP6
1.006 MH01
1.007 Tank 1
1.008 MH02
5.000 MH03
5.001 MH04
5.002 MH05
5.003 Tank 2
5.004 MH06
1.009 Hydrobrake
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 4
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 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840

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

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 CP1 15 Winter 30 +0% 30/15 Summer
1.001 CP2 15 Winter 30 +0% 30/15 Summer
1.002 CP3 15 Winter 30 +0% 30/15 Summer
1.003 CP4 15 Winter 30 +0% 30/15 Summer
2.000 CP7 15 Winter 30 +0% 30/15 Summer
3.000 CP9 15 Winter 30 +0% 30/15 Summer
2.001 CP8 15 Winter 30 +0% 30/15 Summer
4.000 CP10 15 Winter 30 +0% 30/15 Summer
1.004 CP5 15 Winter 30 +0% 30/15 Summer
1.005 CP6 15 Winter 30 +0% 30/15 Summer
1.006 MH01 15 Winter 30 +0% 30/15 Summer
1.007 Tank 1 30 Winter 30 +0% 30/15 Winter
1.008 MH02 30 Winter 30 +0% 30/15 Summer
5.000 MH03 15 Winter 30 +0% 100/15 Summer
5.001 MH04 15 Winter 30 +0% 100/15 Summer
5.002 MH05 15 Winter 30 +0% 100/15 Summer
5.003 Tank 2 30 Winter 30 +0% 100/15 Summer
5.004 MH06 30 Winter 30 +0% 30/15 Summer
1.009 Hydrobrake 30 Winter 30 +0% 30/15 Summer
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 CP1 70.795 0.340 0.000 0.26 15.9 SURCHARGED
1.001 CP2 70.780 0.410 0.000 0.30 18.6 SURCHARGED
1.002 CP3 70.761 0.481 0.000 0.64 30.8 SURCHARGED
1.003 CP4 70.747 0.492 0.000 0.37 25.2 SURCHARGED
2.000 CP7 70.782 0.507 0.000 0.29 6 19.8 SURCHARGED
3.000 CP9 70.701 0.441 0.000 0.18 5 12.0 SURCHARGED
2.001 CP8 70.708 0.653 0.000 0.80 36.1 SURCHARGED
4.000 CP10 70.766 0.526 0.000 0.37 24.9 SURCHARGED
1.004 CP5 70.690 0.655 0.000 2.33 112.6 SURCHARGED
1.005 CP6 70.473 0.463 0.000 2.02 113.3 SURCHARGED
1.006 MH01 70.261 0.301 0.000 1.85 121.5 SURCHARGED
1.007 Tank 1 69.917 0.082 0.000 0.73 9 47.5 SURCHARGED
1.008 MH02 69.977 0.267 0.000 0.56 37.3 SURCHARGED
5.000 MH03 69.966 -0.174 0.000 0.36 24.2 OK
5.001 MH04 69.800 -0.095 0.000 0.63 39.2 OK
5.002 MH05 69.755 -0.035 0.000 1.00 64.5 OK
5.003 Tank 2 69.621 -0.064 0.000 0.01 8 0.4 OK
5.004 MH06 69.843 0.253 0.000 0.03 1.3 SURCHARGED
1.009 Hydrobrake 69.917 0.352 0.000 0.08 4.7 SURCHARGED

PN
US/MH
Name

Level
Exceeded

1.000 CP1
1.001 CP2
1.002 CP3
1.003 CP4
2.000 CP7
3.000 CP9
2.001 CP8
4.000 CP10
1.004 CP5
1.005 CP6
1.006 MH01
1.007 Tank 1
1.008 MH02
5.000 MH03
5.001 MH04
5.002 MH05
5.003 Tank 2
5.004 MH06
1.009 Hydrobrake
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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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 4
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 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840

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

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 CP1 15 Winter 100 +40% 30/15 Summer
1.001 CP2 15 Winter 100 +40% 30/15 Summer
1.002 CP3 15 Winter 100 +40% 30/15 Summer
1.003 CP4 15 Winter 100 +40% 30/15 Summer
2.000 CP7 15 Summer 100 +40% 30/15 Summer
3.000 CP9 15 Winter 100 +40% 30/15 Summer
2.001 CP8 15 Winter 100 +40% 30/15 Summer
4.000 CP10 15 Winter 100 +40% 30/15 Summer
1.004 CP5 15 Winter 100 +40% 30/15 Summer
1.005 CP6 15 Summer 100 +40% 30/15 Summer
1.006 MH01 15 Summer 100 +40% 30/15 Summer
1.007 Tank 1 60 Winter 100 +40% 30/15 Winter
1.008 MH02 30 Winter 100 +40% 30/15 Summer
5.000 MH03 30 Winter 100 +40% 100/15 Summer
5.001 MH04 30 Winter 100 +40% 100/15 Summer
5.002 MH05 30 Winter 100 +40% 100/15 Summer
5.003 Tank 2 30 Winter 100 +40% 100/15 Summer
5.004 MH06 30 Winter 100 +40% 30/15 Summer
1.009 Hydrobrake 30 Winter 100 +40% 30/15 Summer
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 CP1 71.610 1.155 0.000 0.55 33.3 FLOOD RISK
1.001 CP2 71.513 1.143 0.000 0.70 43.4 FLOOD RISK
1.002 CP3 71.436 1.156 0.000 1.41 67.6 FLOOD RISK
1.003 CP4 71.361 1.106 0.000 0.97 65.5 FLOOD RISK
2.000 CP7 70.950 0.675 0.000 0.35 4 24.0 SURCHARGED
3.000 CP9 70.707 0.447 0.000 0.09 7 5.8 SURCHARGED
2.001 CP8 71.126 1.071 0.000 0.41 18.7 SURCHARGED
4.000 CP10 71.343 1.103 0.000 0.84 56.5 FLOOD RISK
1.004 CP5 71.191 1.156 0.000 2.80 135.5 SURCHARGED
1.005 CP6 70.915 0.905 0.000 2.35 132.1 SURCHARGED
1.006 MH01 70.634 0.674 0.000 2.45 160.8 SURCHARGED
1.007 Tank 1 70.422 0.587 0.000 0.84 21 54.5 SURCHARGED
1.008 MH02 70.671 0.961 0.000 0.50 33.3 SURCHARGED
5.000 MH03 70.367 0.227 0.000 0.52 35.2 SURCHARGED
5.001 MH04 70.344 0.449 0.000 0.78 48.8 SURCHARGED
5.002 MH05 70.297 0.507 0.000 1.37 88.1 SURCHARGED
5.003 Tank 2 70.226 0.541 0.000 0.16 17 10.2 SURCHARGED
5.004 MH06 70.581 0.991 0.000 0.03 1.6 SURCHARGED
1.009 Hydrobrake 70.670 1.105 0.000 0.08 5.0 SURCHARGED

PN
US/MH
Name

Level
Exceeded

1.000 CP1
1.001 CP2
1.002 CP3
1.003 CP4
2.000 CP7
3.000 CP9
2.001 CP8
4.000 CP10
1.004 CP5
1.005 CP6
1.006 MH01
1.007 Tank 1
1.008 MH02
5.000 MH03
5.001 MH04
5.002 MH05
5.003 Tank 2
5.004 MH06
1.009 Hydrobrake
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Appendix E – Other Supporting Information 

E.1 Phase 1 Desk Study 

E.2 Phase 2 Intrusive Ground Investigation 
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