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Junction 11 M40, Banbury, Oxfordshire  
NPPF Flood Risk Assessment and Surface Water Drainage 
Strategy (Phase 3) 

Appendix D Drainage Strategy Drawings 
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FFL = 98.750 (TBC)

FFL = 98.500 (TBC)

FFL = 98.500 (TBC)

FFL = 98.000 (TBC)

FFL = 98.000 (TBC)

FFL = 98.75 (TBC)

S1
CL 98.600
IL 97.475

S2

S3

S11
CL 98.500

S24

OUTLET

S4
CL 98.600

S5

S10

S6
CL 98.500
IL 97.225

S7
CL 98.600

S8
CL 98.500

S9
CL 98.550

S12
CL 98.350
IL 97.225

S13
S14

S22
CL 98.500

S23
S15

CL 98.350
IL 97.225

S16

S17

S18
CL 98.200

S19
CL 98.200
IL 97.000

S20
CL 98.200
IL 97.000

S21
CL 98.350

S25
CL 98.350

S26

S27

S41
CL 98.200 S42

S28
CL 97.850
IL 96.725

S29

S30
CL 97.850
IL 96.850

S31
CL 98.000

S32
CL 97.850
IL 96.725

S33

S34
CL 97.850
IL 96.800

S35

S36
CL 98.350
IL 97.300

S37

S38

S39
CL 98.150

S40

S43
CL 98.600

S45

S46

S51
CL 98.600

S52
CL 99.000

S53
CL 97.611
IL 95.967

S47
CL 98.500
IL 97.300

S48
CL 98.500

S49
CL 98.500
IL 97.300

S50
CL 98.500

1200Ø

CL 98.500
IL 96.991
1200Ø

CL 98.400
IL 96.728

1350Ø

IL 96.507
1800Ø

CL 98.400
IL 96.225
1350Ø

CL 97.662
IL 95.916
1200Ø

IL 97.475
1200Ø

CL 98.600
IL 97.284
1200Ø

CL 98.500
IL 96.600
1350Ø

1350Ø

IL 96.933
1350Ø

IL 97.150
1350Ø

IL 96.851
1350Ø

1200Ø

CL 98.350
IL 97.073
1200Ø

CL 98.200
IL 96.807
1200Ø

IL 96.482
1800Ø

CL 98.500
IL 96.378
1350Ø

1200Ø

CL 98.350
IL 97.074

1200Ø CL 98.200
IL 96.806
1200Ø

IL 96.583
1350Ø

1200Ø

1200Ø

IL 96.528
1350Ø

IL 97.300
1200Ø

CL 98.200
IL 97.118
1200Ø

CL 98.200
IL 97.028
1200Ø

IL 96.076
1800Ø

CL 98.500
IL 96.046
1350Ø

1200Ø
CL 98.000
IL 96.416
1350Ø

1200Ø

IL 96.241
1350Ø

1200Ø

CL 97.800
IL 96.499
1200Ø

1200Ø

CL 98.000
IL 96.144
1500Ø

1200Ø

CL 98.200
IL 97.131
1200Ø

CL 98.200
IL 96.945
1350Ø

IL 96.839
1350Ø

CL 98.100
IL 96.095
1500Ø

IL 97.475
1200Ø

CL 98.500
IL 97.152
1350Ø

CL 98.800
IL 96.979
1350Ø

IL 96.719
1350Ø

IL 96.366
1200Ø

1800Ø

1200Ø IL 96.922
1350Ø

1200Ø

IL 96.755
1350Ø

<<< 150Ø FIN DRAIN >>>
<<< 150Ø FIN DRAIN >>>

<<< 150Ø FIN DRAIN >>>

<<
< 

15
0Ø

 F
IN

 D
RA

IN
 >

>>
<<

< 
15

0Ø
 F

IN
 D

RA
IN

 >
>>

PERMEABLE PAVING 1 (S7)
PERMEABLE PAVING IN CAR
PARKING SPACES, TYPE 3 SUB
BASE BENEATH ENTIRE CAR PARK.

MIN 350mm DEEP TYPE 3 SUB BASE
(98.050 IL) FIN DRAIN TO NORTH
WESTERN CORNERS WITH 150Ø
OUTLETS TO SWALE EVERY 20m

PERFORATED PIPES BENEATH SUB
BASE TO INCREASE WATER FLOW
INTO SUB BASE WHEN SYSTEM IS
SURCHARGING

SWALE 1
1:3 (MAX) SIDE SLOPE,
1:500 (MIN) BASE SLOPE
3.5m WIDE AT TOP
0.5m WIDE AT BASE
0.5m DEEP

INLETS ALONG LENGTH FROM
FIN DRAIN & HIGHWAY GULLIES

OUTFALL CONNECTS TO S11

ATTENUATION TANK 1 (S9)
95% VOID RATIO - VOLUME OF CRATES
REQUIRED 20m x 18.5m x 1m (370m3)
PIPE NOT INCLUDED IN VOLUME
PIPE THROUGH BASE OF TANK

HYDROBRAKE 1 (S11)
RESTRICTS FLOW TO 1.5l/s

DESIGN DEPTH 2m

<<< 150Ø FIN DRAIN

150Ø FIN DRAIN >>>

PERMEABLE PAVING 2 (S18)
PERMEABLE PAVING IN CAR

PARKING SPACES, TYPE 3 SUB
BASE BENEATH ENTIRE CAR PARK.

MIN 350mm DEEP TYPE 3 SUB BASE
(97.750 IL)

PERFORATED PIPES BENEATH SUB
BASE TO COLLECT WATER FROM

SUB BASE AND INCREASE WATER
FLOW INTO SUB BASE WHEN

SYSTEM IS SURCHARGING

ATTENUATION TANK 2 (S21)
95% VOID RATIO - VOLUME OF CRATES
REQUIRED 10m x 13.5m x 1m (135m3)
PIPE NOT INCLUDED IN VOLUME
PIPE THROUGH BASE OF TANK

HYDROBRAKE 2 (S22)
RESTRICTS FLOW TO 1.0l/s

DESIGN DEPTH 1.6m

300Ø @
 1:240

1.001 27.225m

450Ø @ 1:407

1.002 52.294m

450Ø @
 1:406

300Ø @
 1:106

375Ø @
 1:324

1.005 49.490m

375Ø @
 1:324

375Ø @
 1:324

300Ø @ 1:240

225Ø @
 1:170

450Ø @ 1:405

2.002 33.217m

450Ø @ 1:132

225Ø @ 1:170

300Ø @
 1:240

5.002 35.697m

375Ø @ 1:322

5.003 17.692m

375Ø @ 1:319 300Ø @ 1:240

225Ø @ 1:170

300Ø @
 1:215

6.002 31.841m

225Ø @ 1:169

9.001 15.251m

225Ø @
 1:18

375Ø @
 1:320

9.003 31.893m

450Ø @
 1:403

9.004 8.864m

525Ø @ 1:492

9.005 24.123m
525Ø @ 1:479 375Ø @ 1:216

300Ø @ 1:245

12.001 31.798m

225Ø @
 1:170

14.001 6.113m

375Ø @
 1:324

14.002 34.347m

375Ø @
 1:14

375Ø @
 1:324

15.001 21.943m

375Ø @ 1:323

375Ø @
 1:323

375Ø @
 1:322

45
0Ø

 @
 1:

40
8

15
.00

5 1
4.6

73
m

150Ø @ 1:150

300Ø @ 1:141

15.007 56.335m

225Ø @ 1:170

1.000 69.589m

1.003 37.791m

1.004 5.698m

1.006 58.064m

1.007 25.625m

1.008 12.128m

225Ø @ 1:170

2.000 32.431m

2.001 21.451m

2.003 33.217m

375Ø @
 1:184

3.000 39.934m

450Ø @
 1:134

4.000 39.934m

225Ø @
 1:170

5.000 25.863m

5.001 32.464m

5.004 14.671m 5.005 7.063m

225Ø @
 1:170

6.000 25.704m

6.001 32.853m

300Ø @
 1:96

7.000 38.065m
300Ø @

 1:78

8.000 30.970m

150Ø @
 1:150

9.000 16.051m

9.002 8.292m

9.006 9.098m 9.007 6.484m

225Ø @ 1:170 10.000 26.947m

150Ø @ 1:86

11.000 26.487m

225Ø @
 1:170

12.000 25.702m

225Ø @
 1:74

13.000 26.453m

150Ø @
 1:150

14.000 14.075m

14.003 8.411m

225Ø @ 1:170
15.000 13.811m

15.002 55.889m

15.003 18.414m

15.004 29.619m

15.006 30.481m

300Ø @ 1:183

16.000 55.529m

300Ø @ 1:141

17.000 55.666m

SWALE 2
1:3 (MAX) SIDE SLOPE,

1:500 (MIN) BASE SLOPE
3.5m WIDE AT TOP

0.5m WIDE AT BASE
0.5m DEEP

INLETS ALONG LENGTH FROM
HIGHWAY GULLIES

OUTFALL CONNECTS TO S26

HYDROBRAKE 3 (S41)
RESTRICTS FLOW TO 1.4l/s

DESIGN DEPTH 1.6m

ATTENUATION TANK 3 (S31)
95% VOID RATIO - VOLUME OF CRATES
REQUIRED 28m x 25m x 1m (700m3) PIPE
NOT INCLUDED IN VOLUME
PIPE THROUGH BASE OF TANK

PERMEABLE PAVING 3 (S39)
PERMEABLE PAVING IN CAR
PARKING SPACES, TYPE 3 SUB
BASE BENEATH ENTIRE CAR PARK.

MIN 350mm DEEP TYPE 3 SUB BASE
(97.700 IL) FIN DRAIN TO NORTH
WESTERN CORNERS WITH 150Ø
OUTLETS TO SWALE EVERY 20m

PERFORATED PIPES BENEATH SUB
BASE TO INCREASE WATER FLOW
INTO SUB BASE WHEN SYSTEM IS
SURCHARGING
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SWALE 4
1:3 (MAX) SIDE SLOPE,

1:500 (MIN) BASE SLOPE
3.5m WIDE AT TOP

0.5m WIDE AT BASE
0.5m DEEP

INLETS ALONG LENGTH FROM
FIN DRAIN & HIGHWAY GULLIES

OUTFALL CONNECTS TO S41

SWALE 3
1:3 (MAX) SIDE SLOPE,

1:500 (MIN) BASE SLOPE
3.5m WIDE AT TOP

0.5m WIDE AT BASE
0.5m DEEP

INLETS ALONG LENGTH FROM
FIN DRAIN & HIGHWAY GULLIES

OUTFALL CONNECTS TO S40
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SWALE 5 (S44)
1:3 (MAX) SIDE SLOPE,
1:500 (MIN) BASE SLOPE
3.0m SLOPE LENGTH
1m DEEP

INLETS ALONG LENGTH FROM
FIN DRAIN & HIGHWAY GULLIES

OUTFALL CONNECTS TO S45

PERMEABLE PAVING 4 (S50)
PERMEABLE PAVING IN CAR
PARKING SPACES, TYPE 3 SUB
BASE BENEATH ENTIRE CAR PARK.

MIN 350mm DEEP TYPE 3 SUB BASE
(98.050 IL)

PERFORATED PIPES BENEATH SUB
BASE TO COLLECT WATER FROM
SUB BASE AND INCREASE WATER
FLOW INTO SUB BASE WHEN
SYSTEM IS SURCHARGING

ATTENUATION TANK 4 (S48)
95% VOID RATIO - VOLUME OF CRATES
REQUIRED 10m x 31m x 1m (310m3) PIPE
NOT INCLUDED IN VOLUME
PIPE THROUGH BASE OF TANK

ORIFICE PLATE 1 (S51)
RESTRICTS FLOW TO 1.3l/s

DESIGN DEPTH 1.8m

HYDROBRAKE 4 (S53)
RESTRICTS FLOW TO 5.5l/s
DESIGN DEPTH 1.65m

SWALE 6 (S53)
1:3 (MAX) SIDE SLOPE,
1:500 (MIN) BASE SLOPE
1.5m SLOPE LENGTH
0.5m DEEP

INLETS FROM HIGHWAY
GULLIES

OUTFALL CONNECTS TO S53

ATTENUATION TANK 5 (S52)
95% VOID RATIO - VOLUME OF CRATES
REQUIRED 10m x 3m x 1m (30m3) PIPE
NOT INCLUDED IN VOLUME
PIPE THROUGH BASE OF TANK
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EXISTING DITCH

SEWAGE TREATMENT PLANT & PUMPING STATION
TO BE SIZED AT DETAILED DESIGN

LEGEND

PROPOSED SURFACE WATER SEWER

PROPOSED FOUL WATER SEWER

PROPOSED ATTENUATION TANK

PROPOSED PERMEABLE PAVING WITH
TYPE 3 SUB BASE - IMPERMEABLE BASE

PROPOSED LINEAR CHANNEL

PROPOSED P TYPE 3 SUB BASE
BENEATH SURFACE

PROPOSED HIGHWAY GULLYG

PROPOSED INTERCEPTOR

PROPOSED RISING MAIN

PROPOSED PERFORATED PIPE

GENERAL NOTES:
NOTES:
1. ALL LEVELS ARE APPROXIMATE, DETAILED LEVELS ANAYSIS IS REQUIRED
2. GROUND LEVELS OUTSIDE OF THE BUILDING ARE ASSUMED TO BE 150mm

BELOW FFL.
3. FFL LEVELS ARE TO BE CONFIRMED
4. ALL INTERNAL FOUL, RAIN WATER PIPE & GULLY LOCATIONS ARE

INDICATIVE, FINAL LOCATIONS TO BE CONFIRMED.
5. INLETS & OUTLETS TO SWALES WILL REQUIRE HEADWALLS, 150Ø

CONNECTIONS CAN BE ACO SuDS INLET

MONTE BLACKBURN LTD.
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SCALEBAR
(INDICATIVE ONLY)

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS AND ENGINEERS DRAWINGS AND SPECIFICATIONS.

2. DO NOT SCALE THIS DRAWING. ANY AMBIGUITIES, OMISSIONS AND
ERRORS  ON DRAWINGS SHALL BE BROUGHT TO THE ENGINEERS
ATTENTION  IMMEDIATELY. ALL DIMENSIONS MUST BE
CHECKED / VERIFIED ON SITE.

3. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

4. FOR GENERAL NOTES REFER TO DRAWING.

ISSUED FOR INFORMATION S2

NOTE:
ALL FOUL POP UP & RAIN WATER PIPE LOCATIONS ARE
INDICATIVE, FINAL LOCATIONS TO BE CONFIRMED.

NOTE:
ALL FOUL POP UP & RAIN WATER PIPE LOCATIONS ARE
INDICATIVE, FINAL LOCATIONS TO BE CONFIRMED.

NOTE:
ALL FOUL POP UP & RAIN WATER PIPE LOCATIONS ARE
INDICATIVE, FINAL LOCATIONS TO BE CONFIRMED.

NOTE:
ALL FOUL POP UP & RAIN WATER PIPE LOCATIONS ARE
INDICATIVE, FINAL LOCATIONS TO BE CONFIRMED.

NOTE:
ALL FOUL POP UP & RAIN WATER PIPE LOCATIONS ARE
INDICATIVE, FINAL LOCATIONS TO BE CONFIRMED.

NOTE:
GULLY LOCATIONS TO BE CONFIRMED

NOTE:
GULLY LOCATIONS TO BE CONFIRMED

NOTE:
GULLY LOCATIONS TO BE CONFIRMED

NOTE:
ALL FOUL POP UP & RAIN
WATER PIPE LOCATIONS ARE
INDICATIVE, FINAL LOCATIONS
TO BE CONFIRMED.

SURFACE WATER RUN OFF ENTERS THE SYSTEM VIA A NUMBER OF GULLIES,
RAIN WATER PIPES AND PERMEABLE SURFACES. THIS THEN FALLS VIA GRAVITY
THROUGH A FLOW CONTROL WHERE THE FLOWS ARE RESTRICTED TO
GREENFIELD RATES (2l/s/ha).

THE SITE IS SPLIT INTO A NUMBER OF DIFFERENT NETWORKS, ONE FOR EACH
FUTURE DEVELOPMENTS EACH OF WHICH HAS A FLOW CONTROL DEVICE AND
ASSOCIATED ATTENUATION (GENERALLY TYPE 3 SUB BASE, OPEN SuDS
FEATURES, OVERSIZED PIPES OR ATTENUATION CRATES). THE ATTENUATION
HAS BEEN SIZED TO ENSURE THAT THE 1 IN 100YR + 40% CLIMATE CHANGE
STORM EVENT IS STORED WITHIN THE SITE.

THE TOTAL SURFACE WATER DISCHARGE RATE FOR THE SITE IS 5.5l/s.

THE FOUL WATER FALLS VIA GRAVITY TO A SEWAGE TREATMENT PLANT AND IS
PUMPED TO THE EXISTING DRAINAGE SERVING PLOT B.

DRAINAGE STRATEGYLEGEND
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7. TOTAL IMPERMEABLE AREA = 2.713ha
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S1
CL 98.600
IL 97.475

S2

S3

S11
CL 98.500

S24

OUTLET

S4
CL 98.600

S5

S10

S6
CL 98.500
IL 97.225

S7
CL 98.600

S8
CL 98.500

S9
CL 98.550

S12
CL 98.350
IL 97.225

S13
S14

S22
CL 98.500

S23
S15

CL 98.350
IL 97.225

S16

S17

S18
CL 98.200

S19
CL 98.200
IL 97.000

S20
CL 98.200
IL 97.000

S21
CL 98.350

S25
CL 98.350

S26

S27

S41
CL 98.200 S42

S28
CL 97.850
IL 96.725

S29

S30
CL 97.850
IL 96.850

S31
CL 98.000

S32
CL 97.850
IL 96.725

S33

S34
CL 97.850
IL 96.800

S35

S36
CL 98.350
IL 97.300

S37

S38

S39
CL 98.150

S40

S43
CL 98.600

S45

S46

S51
CL 98.600

S52
CL 99.000

S53
CL 97.611
IL 95.967

S47
CL 98.500
IL 97.300

S48
CL 98.500

S49
CL 98.500
IL 97.300

S50
CL 98.500

1200Ø

CL 98.500
IL 96.991
1200Ø

CL 98.400
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FLOODING FROM S3 WILL
TRAVEL  SOUTH WEST
AWAY FROM THE
BUILDINGS AND INTO THE
SOFT LANDSCAPING

FLOODING FROM S14 WILL
TRAVEL WEST  INTO THE
SOFT LANDSCAPING

FLOODING FROM S17 WILL
TRAVEL SOUTH INTO THE
SOFT LANDSCAPING

FLOODING FROM S47 WILL
TRAVEL WEST ONTO THE
ACCESS ROAD WHERE IT
WILL ENTER THE GULLIES
AND POOL WITHIN THE
SWALE

FLOODING FROM S45 WILL
TRAVEL WEST ONTO THE
ACCESS ROAD WHERE IT
WILL ENTER THE GULLIES
AND POOL WITHIN THE
SWALE

FLOODING FROM S49 WILL
TRAVEL WEST ONTO THE
ACCESS ROAD WHERE IT
WILL ENTER THE GULLIES
AND POOL WITHIN THE
SWALE

FLOODING FROM S53 WILL
TRAVEL WEST ONTO THE
ACCESS ROAD WHERE IT
WILL ENTER THE GULLIES
AND POOL WITHIN THE
SWALE
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SCALEBAR
(INDICATIVE ONLY)

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS AND ENGINEERS DRAWINGS AND SPECIFICATIONS.

2. DO NOT SCALE THIS DRAWING. ANY AMBIGUITIES, OMISSIONS AND
ERRORS  ON DRAWINGS SHALL BE BROUGHT TO THE ENGINEERS
ATTENTION  IMMEDIATELY. ALL DIMENSIONS MUST BE
CHECKED / VERIFIED ON SITE.

3. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

4. FOR GENERAL NOTES REFER TO DRAWING.

5. THE FLOODING LOCATION ARE WHERE IT IS LIKELY THAT THE SURFACE
WATER WILL APPEAR FROM - THIS IS BASED ON TESTING THE DRAINAGE
MODEL TO FAILURE. THESE FLOOD EVENTS WILL HAPPEN FOR STORM
EVENTS ABOVE THE 1 IN 100YR + 40% CLIMATE CHANGE EVENT AND IF A
BLOCKAGE OCCURS.

ISSUED FOR INFORMATION S2
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2 The Wharf 
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B1 2JS 
T. 0121 643 4694 
birmingham@curtins.com 
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Queens House 
29 St Vincent Place 
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T. 0141 319 8777 
glasgow@curtins.com 

Bristol 
Quayside 
40-58 Hotwell Road 
Bristol 
BS8 4UQ 
T. 0117 302 7560 
bristol@curtins.com 

Kendal 
Units 24 & 25 Riverside Place 
K Village 
Lound Road 
Kendal 
LA9 7FH 
T. 01539 724 823 
kendal@curtins.com 

Cambridge 
50 Cambridge Place 
Cambridge 
CB2 1NS 
T. 01223 631 799 
cambridge@curtins.com 

Leeds 
Ground Floor 
Rose Wharf 
78-80 East Street 
Leeds 
LS9 8EE 
T. 0113 274 8509 
leeds@curtins.com 

Cardiff 
3 Cwrt-y-Parc 
Earlswood Road 
Cardiff 
CF14 5GH 
T. 029 2068 0900 
cardiff@curtins.com 

Liverpool 
51-55 Tithebarn Street 
Liverpool 
L2 2SB 
T. 0151 726 2000 
liverpool@curtins.com 

Douglas 
Varley House 
29-31 Duke Street 
Douglas 
Isle of Man 
IM1 2AZ 
T. 01624 624 585 
douglas@curtins.com 

London 
40 Compton Street 
London 
EC1V 0BD 
T. 020 7324 2240 
london@curtins.com 

Dublin 
11 Pembroke Lane 
Dublin 2 
D02 CX82 
Ireland 
T. +353 1 507 9447 
dublin@curtins.com 

Manchester 
Merchant Exchange 
17-19 Whitworth Street West 
Manchester 
M1 5WG 
T. 0161 236 2394 
manchester@curtins.com 

Edinburgh 
1a Belford Road 
Edinburgh 
EH4 3BL 
T. 0131 225 2175 
edinburgh@curtins.com 

Nottingham 
56 The Ropewalk 
Nottingham 
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T. 0115 941 5551 
nottingham@curtins.com 
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