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Introduction

Assumptions

6) Infiltration through all sides and base of blanket
7) Factor of Safety of 10 applied to soakage rate
8) Inflow to soakaway is via cark park gullys and rain water downpipes from buildings

Results

    Maximum water depth - 603 mm (960 minute winter storm)
    Half drain time - 1428 minutes

Please refer to drawing 7711-UA001881-UP21D-01
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This calculation is intended to establish the size of the soakaway to drain the commercial centre south of the 
spine road. 

DESIGN BASIS STATEMENT (Inc. sources of info/data, assumptions made, standards, etc.)

The results indicate that the soakaway can accommodate events up to and including 100yr + 30%CC without any 
flooding, and the half drain time of the system is less than the maximum recommended 1440 minutes (24 hours).

The soakaway has been assessed as an infiltration blanket (1198m2 in plan) using WinDES (an industry 
standard drainge design package produced by Microdrainage).

5) Infiltration blanket used, as defined by WinDES (void formed by a blanket filled with gravel or similar porous 
material - for the purpose of this model porosity assumed as 30%)

3) Ground infitlration rates are assumed to be 38mm/hr 

1) Contributing area from commercial buildings, energy centre and car park (Catchment area of 3336m2)
2) Car Park to have impermeable surface with permeable construction underneath

4) Design to accommodate events up to and including 100 yr rainfall events with a 30% allowance for climate 
change
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Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Half Drain Time : 1428 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 86.721 0.221 1.3 79.3 O K
30 min Summer 86.788 0.288 1.3 103.5 O K
60 min Summer 86.856 0.356 1.3 128.0 O K
120 min Summer 86.922 0.422 1.3 151.5 O K
180 min Summer 86.956 0.456 1.3 163.7 O K
240 min Summer 86.976 0.476 1.3 171.1 O K
360 min Summer 87.001 0.501 1.3 179.8 O K
480 min Summer 87.014 0.514 1.3 184.6 O K
600 min Summer 87.020 0.520 1.3 186.9 O K
720 min Summer 87.023 0.523 1.3 187.7 O K
960 min Summer 87.018 0.518 1.3 186.1 O K
1440 min Summer 86.997 0.497 1.3 178.4 O K
2160 min Summer 86.966 0.466 1.3 167.3 O K
2880 min Summer 86.937 0.437 1.3 156.9 O K
4320 min Summer 86.883 0.383 1.3 137.7 O K
5760 min Summer 86.834 0.334 1.3 120.0 O K
7200 min Summer 86.789 0.289 1.3 103.7 O K
8640 min Summer 86.747 0.247 1.3 88.8 O K
10080 min Summer 86.710 0.210 1.3 75.4 O K

15 min Winter 86.748 0.248 1.3 88.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 128.285 0.0 19
30 min Summer 84.226 0.0 34
60 min Summer 52.662 0.0 64
120 min Summer 31.800 0.0 124
180 min Summer 23.353 0.0 184
240 min Summer 18.644 0.0 242
360 min Summer 13.543 0.0 362
480 min Summer 10.792 0.0 482
600 min Summer 9.043 0.0 602
720 min Summer 7.823 0.0 722
960 min Summer 6.219 0.0 960
1440 min Summer 4.493 0.0 1226
2160 min Summer 3.241 0.0 1584
2880 min Summer 2.568 0.0 1988
4320 min Summer 1.847 0.0 2808
5760 min Summer 1.461 0.0 3584
7200 min Summer 1.217 0.0 4392
8640 min Summer 1.048 0.0 5104
10080 min Summer 0.923 0.0 5848

15 min Winter 128.285 0.0 19
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Summary of Results for 100 year Return Period (+30%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 86.823 0.323 1.3 116.2 O K
60 min Winter 86.900 0.400 1.3 143.8 O K
120 min Winter 86.975 0.475 1.3 170.6 O K
180 min Winter 87.015 0.515 1.3 184.8 O K
240 min Winter 87.039 0.539 1.3 193.5 O K
360 min Winter 87.069 0.569 1.3 204.4 O K
480 min Winter 87.087 0.587 1.3 210.7 O K
600 min Winter 87.097 0.597 1.3 214.3 O K
720 min Winter 87.102 0.602 1.3 216.2 O K
960 min Winter 87.103 0.603 1.3 216.5 O K
1440 min Winter 87.084 0.584 1.3 209.9 O K
2160 min Winter 87.043 0.543 1.3 195.0 O K
2880 min Winter 87.004 0.504 1.3 181.1 O K
4320 min Winter 86.926 0.426 1.3 152.9 O K
5760 min Winter 86.851 0.351 1.3 126.1 O K
7200 min Winter 86.783 0.283 1.3 101.5 O K
8640 min Winter 86.721 0.221 1.3 79.3 O K
10080 min Winter 86.667 0.167 1.3 59.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 84.226 0.0 33
60 min Winter 52.662 0.0 64
120 min Winter 31.800 0.0 122
180 min Winter 23.353 0.0 180
240 min Winter 18.644 0.0 240
360 min Winter 13.543 0.0 356
480 min Winter 10.792 0.0 474
600 min Winter 9.043 0.0 590
720 min Winter 7.823 0.0 704
960 min Winter 6.219 0.0 932
1440 min Winter 4.493 0.0 1368
2160 min Winter 3.241 0.0 1708
2880 min Winter 2.568 0.0 2160
4320 min Winter 1.847 0.0 3064
5760 min Winter 1.461 0.0 3912
7200 min Winter 1.217 0.0 4688
8640 min Winter 1.048 0.0 5448
10080 min Winter 0.923 0.0 6152



Hyder Consulting UK Ltd Page 3
HCL House  Fortran Road Bicester
St Mellons Business Park Infiltration Blanket Calcs
Cardiff  CF3 0EY Car Park South
Date April 2015 Designed by PJ
File CAR PARK SOUTH 100YR + ... Checked by
XP Solutions Source Control 2014.1

Rainfall Details

©1982-2014 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.334

Time
From:

(mins)
To:

Area
(ha)

0 4 0.334
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Model Details

©1982-2014 XP Solutions

Storage is Online Cover Level (m) 88.500

Infiltration Blanket Structure

Infiltration Coefficient Base (m/hr) 0.03800 Diameter/Width (m) 34.6
Safety Factor 10.0 Length (m) 34.6

Porosity 0.30 Cap Volume Depth (m) 1.000
Invert Level (m) 86.500
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DATE

Introduction

Assumptions

6) Infiltration through all sides and base of blanket
7) Factor of Safety of 10 applied to soakage rate
8) Inflow to soakaway is via cark park gullys and rain water downpipes from buildings

Results

    Maximum water depth - 390 mm (960 minute winter storm)
    Half drain time - 931 minutes

Please refer to drawing 7711-UA001881-UP21D-01

This calculation is intended to establish the size of the soakaway to drain the commercial centre north of the 
spine road. 

DESIGN BASIS STATEMENT (Inc. sources of info/data, assumptions made, standards, etc.)

The results indicate that the soakaway can accommodate events up to and including 100yr + 30%CC without any 
flooding, and the half drain time of the system is less than the maximum recommended 1440 minutes (24 hours).

The soakaway has been assessed as an infiltration blanket (1441m2 in plan) using WinDES (an industry 
standard drainge design package produced by Microdrainage).

5) Infiltration blanket used, as defined by WinDES (void formed by a blanket filled with gravel or similar porous 
material - for the purpose of this model porosity assumed as 30%)

3) Ground infitlration rates are assumed to be 38mm/hr 

1) Contributing area from commercial buildings, energy centre and car park (Catchment area of 2793m2)
2) Car Park to have impermeable surface with permeable construction underneath

4) Design to accommodate events up to and including 100 yr rainfall events with a 30% allowance for climate 
change

SUPERSEDES DOC No

CARDIFF NW Bicester Eco Development

AUTHOR DATE CHECKED BY

DOCUMENT No

SUBJECT SHEET No

TOTAL 
SHEETS

1 OF 5
DATE

APPROVED 
BY

DATE COMMENTS

Commercial centre north - Soakaway Sizing Calculation

ISSUE

CALCULATIONS 7023-UA001881-UP21B-01

OFFICE PROJECT TITLE



Hyder Consulting UK Ltd Page 1
HCL House  Fortran Road Bicester
St Mellons Business Park Infiltration Blanket Calcs
Cardiff  CF3 0EY Car Park North
Date April 2015 Designed by PJ
File Car Park North.srcx Checked by
XP Solutions Source Control 2014.1

Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Half Drain Time : 931 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 84.654 0.154 1.5 66.2 O K
30 min Summer 84.700 0.200 1.5 86.2 O K
60 min Summer 84.746 0.246 1.5 106.2 O K
120 min Summer 84.789 0.289 1.5 124.7 O K
180 min Summer 84.811 0.311 1.5 133.8 O K
240 min Summer 84.822 0.322 1.5 138.8 O K
360 min Summer 84.834 0.334 1.5 143.9 O K
480 min Summer 84.838 0.338 1.5 145.6 O K
600 min Summer 84.837 0.337 1.5 145.3 O K
720 min Summer 84.834 0.334 1.5 143.7 O K
960 min Summer 84.825 0.325 1.5 140.0 O K
1440 min Summer 84.807 0.307 1.5 132.4 O K
2160 min Summer 84.781 0.281 1.5 121.0 O K
2880 min Summer 84.755 0.255 1.5 110.0 O K
4320 min Summer 84.709 0.209 1.5 89.9 O K
5760 min Summer 84.668 0.168 1.5 72.4 O K
7200 min Summer 84.634 0.134 1.5 57.6 O K
8640 min Summer 84.605 0.105 1.5 45.4 O K
10080 min Summer 84.583 0.083 1.5 35.8 O K

15 min Winter 84.672 0.172 1.5 74.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 128.285 0.0 19
30 min Summer 84.226 0.0 34
60 min Summer 52.662 0.0 64
120 min Summer 31.800 0.0 122
180 min Summer 23.353 0.0 182
240 min Summer 18.644 0.0 242
360 min Summer 13.543 0.0 362
480 min Summer 10.792 0.0 480
600 min Summer 9.043 0.0 600
720 min Summer 7.823 0.0 702
960 min Summer 6.219 0.0 808
1440 min Summer 4.493 0.0 1050
2160 min Summer 3.241 0.0 1452
2880 min Summer 2.568 0.0 1848
4320 min Summer 1.847 0.0 2640
5760 min Summer 1.461 0.0 3400
7200 min Summer 1.217 0.0 4112
8640 min Summer 1.048 0.0 4832
10080 min Summer 0.923 0.0 5448

15 min Winter 128.285 0.0 19
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Summary of Results for 100 year Return Period (+30%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 84.725 0.225 1.5 96.8 O K
60 min Winter 84.777 0.277 1.5 119.4 O K
120 min Winter 84.826 0.326 1.5 140.7 O K
180 min Winter 84.851 0.351 1.5 151.4 O K
240 min Winter 84.866 0.366 1.5 157.5 O K
360 min Winter 84.881 0.381 1.5 164.2 O K
480 min Winter 84.888 0.388 1.5 167.2 O K
600 min Winter 84.890 0.390 1.5 168.0 O K
720 min Winter 84.888 0.388 1.5 167.3 O K
960 min Winter 84.879 0.379 1.5 163.5 O K
1440 min Winter 84.855 0.355 1.5 153.1 O K
2160 min Winter 84.819 0.319 1.5 137.3 O K
2880 min Winter 84.781 0.281 1.5 121.1 O K
4320 min Winter 84.711 0.211 1.5 90.7 O K
5760 min Winter 84.650 0.150 1.5 64.6 O K
7200 min Winter 84.601 0.101 1.5 43.5 O K
8640 min Winter 84.566 0.066 1.5 28.4 O K
10080 min Winter 84.549 0.049 1.5 21.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 84.226 0.0 33
60 min Winter 52.662 0.0 62
120 min Winter 31.800 0.0 122
180 min Winter 23.353 0.0 180
240 min Winter 18.644 0.0 238
360 min Winter 13.543 0.0 354
480 min Winter 10.792 0.0 470
600 min Winter 9.043 0.0 582
720 min Winter 7.823 0.0 694
960 min Winter 6.219 0.0 904
1440 min Winter 4.493 0.0 1126
2160 min Winter 3.241 0.0 1580
2880 min Winter 2.568 0.0 2020
4320 min Winter 1.847 0.0 2852
5760 min Winter 1.461 0.0 3584
7200 min Winter 1.217 0.0 4256
8640 min Winter 1.048 0.0 4840
10080 min Winter 0.923 0.0 5240
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Rainfall Details

©1982-2014 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.280

Time
From:

(mins)
To:

Area
(ha)

0 4 0.280
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Model Details

©1982-2014 XP Solutions

Storage is Online Cover Level (m) 86.500

Infiltration Blanket Structure

Infiltration Coefficient Base (m/hr) 0.03800 Diameter/Width (m) 37.9
Safety Factor 10.0 Length (m) 37.9

Porosity 0.30 Cap Volume Depth (m) 1.000
Invert Level (m) 84.500
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Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 85.667 1.042 3.9 3.5 O K
30 min Summer 85.817 1.192 4.0 3.7 O K
60 min Summer 85.283 0.658 3.9 3.1 O K
120 min Summer 84.862 0.237 3.8 2.0 O K
180 min Summer 84.793 0.168 3.5 1.2 O K
240 min Summer 84.752 0.127 3.3 0.8 O K
360 min Summer 84.719 0.094 2.6 0.4 O K
480 min Summer 84.703 0.078 2.2 0.3 O K
600 min Summer 84.694 0.069 1.8 0.2 O K
720 min Summer 84.688 0.063 1.6 0.2 O K
960 min Summer 84.679 0.054 1.3 0.2 O K
1440 min Summer 84.670 0.045 0.9 0.1 O K
2160 min Summer 84.662 0.037 0.7 0.1 O K
2880 min Summer 84.658 0.033 0.5 0.1 O K
4320 min Summer 84.653 0.028 0.4 0.0 O K
5760 min Summer 84.650 0.025 0.3 0.0 O K
7200 min Summer 84.647 0.022 0.3 0.0 O K
8640 min Summer 84.646 0.021 0.2 0.0 O K
10080 min Summer 84.644 0.019 0.2 0.0 O K

15 min Winter 86.175 1.550 4.3 4.0 O K
30 min Winter 86.232 1.607 4.4 4.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 128.285 0.0 6.0 14
30 min Summer 84.226 0.0 7.9 22
60 min Summer 52.662 0.0 9.9 40
120 min Summer 31.800 0.0 11.9 70
180 min Summer 23.353 0.0 13.1 100
240 min Summer 18.644 0.0 14.0 128
360 min Summer 13.543 0.0 15.2 186
480 min Summer 10.792 0.0 16.2 246
600 min Summer 9.043 0.0 17.0 306
720 min Summer 7.823 0.0 17.6 366
960 min Summer 6.219 0.0 18.7 484
1440 min Summer 4.493 0.0 20.2 734
2160 min Summer 3.241 0.0 21.9 1100
2880 min Summer 2.568 0.0 23.1 1468
4320 min Summer 1.847 0.0 24.9 2184
5760 min Summer 1.461 0.0 26.3 2888
7200 min Summer 1.217 0.0 27.4 3672
8640 min Summer 1.048 0.0 28.3 4360
10080 min Summer 0.923 0.0 29.1 5056

15 min Winter 128.285 0.0 6.7 14
30 min Winter 84.226 0.0 8.8 23
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Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 85.480 0.855 3.9 3.3 O K
120 min Winter 84.823 0.198 3.7 1.6 O K
180 min Winter 84.747 0.122 3.2 0.7 O K
240 min Winter 84.720 0.095 2.7 0.5 O K
360 min Winter 84.698 0.073 2.0 0.3 O K
480 min Winter 84.687 0.062 1.6 0.2 O K
600 min Winter 84.681 0.056 1.3 0.2 O K
720 min Winter 84.676 0.051 1.2 0.1 O K
960 min Winter 84.670 0.045 0.9 0.1 O K
1440 min Winter 84.662 0.037 0.7 0.1 O K
2160 min Winter 84.656 0.031 0.5 0.1 O K
2880 min Winter 84.653 0.028 0.4 0.0 O K
4320 min Winter 84.648 0.023 0.3 0.0 O K
5760 min Winter 84.646 0.021 0.2 0.0 O K
7200 min Winter 84.644 0.019 0.2 0.0 O K
8640 min Winter 84.643 0.018 0.2 0.0 O K
10080 min Winter 84.641 0.016 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 52.662 0.0 11.1 42
120 min Winter 31.800 0.0 13.4 72
180 min Winter 23.353 0.0 14.7 98
240 min Winter 18.644 0.0 15.7 126
360 min Winter 13.543 0.0 17.1 184
480 min Winter 10.792 0.0 18.1 246
600 min Winter 9.043 0.0 19.0 306
720 min Winter 7.823 0.0 19.7 360
960 min Winter 6.219 0.0 20.9 488
1440 min Winter 4.493 0.0 22.6 734
2160 min Winter 3.241 0.0 24.5 1064
2880 min Winter 2.568 0.0 25.9 1432
4320 min Winter 1.847 0.0 27.9 2168
5760 min Winter 1.461 0.0 29.4 2896
7200 min Winter 1.217 0.0 30.7 3600
8640 min Winter 1.048 0.0 31.7 4320
10080 min Winter 0.923 0.0 32.6 4960
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Rainfall Details

©1982-2014 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.025

Time
From:

(mins)
To:

Area
(ha)

0 4 0.025
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Model Details

©1982-2014 XP Solutions

Storage is Online Cover Level (m) 88.060

Pipe Structure

Diameter (m) 0.300 Length (m) 35.000
Slope (1:X) 500.000 Invert Level (m) 84.625

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0090-4000-1300-4000
Design Head (m) 1.300

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Diameter (mm) 90
Invert Level (m) 84.625

Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.300 4.0
Flush-Flo™ 0.390 4.0
Kick-Flo® 0.794 3.2

Mean Flow over Head Range - 3.5

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

0.100 2.8 1.200 3.8 3.000 5.9 7.000 8.8
0.200 3.7 1.400 4.1 3.500 6.3 7.500 9.1
0.300 3.9 1.600 4.4 4.000 6.7 8.000 9.3
0.400 4.0 1.800 4.6 4.500 7.1 8.500 9.6
0.500 3.9 2.000 4.9 5.000 7.5 9.000 9.9
0.600 3.8 2.200 5.1 5.500 7.8 9.500 10.1
0.800 3.2 2.400 5.3 6.000 8.2
1.000 3.5 2.600 5.5 6.500 8.5
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Summary of Results for 100 year Return Period (+30%)

©1982-2014 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 85.205 0.580 1.7 30.8 O K
30 min Summer 85.322 0.697 1.7 39.9 O K
60 min Summer 85.433 0.808 1.7 48.0 O K
120 min Summer 85.516 0.891 1.7 53.6 O K
180 min Summer 85.533 0.908 1.7 54.7 O K
240 min Summer 85.521 0.896 1.7 54.0 O K
360 min Summer 85.482 0.857 1.7 51.4 O K
480 min Summer 85.450 0.825 1.7 49.2 O K
600 min Summer 85.422 0.797 1.7 47.2 O K
720 min Summer 85.397 0.772 1.7 45.4 O K
960 min Summer 85.350 0.725 1.7 41.9 O K
1440 min Summer 85.261 0.636 1.7 35.1 O K
2160 min Summer 85.117 0.492 1.7 24.0 O K
2880 min Summer 84.999 0.374 1.7 15.4 O K
4320 min Summer 84.843 0.218 1.7 5.6 O K
5760 min Summer 84.758 0.133 1.5 1.9 O K
7200 min Summer 84.711 0.086 1.4 0.7 O K
8640 min Summer 84.697 0.072 1.2 0.4 O K
10080 min Summer 84.688 0.063 1.0 0.3 O K

15 min Winter 85.256 0.631 1.7 34.8 O K
30 min Winter 85.392 0.767 1.7 45.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 128.285 0.0 33.0 26
30 min Summer 84.226 0.0 43.3 40
60 min Summer 52.662 0.0 54.1 68
120 min Summer 31.800 0.0 65.3 126
180 min Summer 23.353 0.0 72.0 182
240 min Summer 18.644 0.0 76.6 240
360 min Summer 13.543 0.0 83.5 304
480 min Summer 10.792 0.0 88.7 366
600 min Summer 9.043 0.0 92.9 432
720 min Summer 7.823 0.0 96.5 502
960 min Summer 6.219 0.0 102.2 642
1440 min Summer 4.493 0.0 110.8 916
2160 min Summer 3.241 0.0 119.9 1296
2880 min Summer 2.568 0.0 126.7 1640
4320 min Summer 1.847 0.0 136.7 2296
5760 min Summer 1.461 0.0 144.1 2944
7200 min Summer 1.217 0.0 150.1 3656
8640 min Summer 1.048 0.0 155.0 4400
10080 min Summer 0.923 0.0 159.4 5072

15 min Winter 128.285 0.0 36.9 26
30 min Winter 84.226 0.0 48.5 39
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Summary of Results for 100 year Return Period (+30%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 85.529 0.904 1.7 54.5 O K
120 min Winter 85.661 1.036 1.8 61.5 O K
180 min Winter 85.719 1.094 1.8 63.4 O K
240 min Winter 85.709 1.084 1.8 63.2 O K
360 min Winter 85.638 1.013 1.8 60.5 O K
480 min Winter 85.582 0.957 1.7 57.6 O K
600 min Winter 85.538 0.913 1.7 55.0 O K
720 min Winter 85.498 0.873 1.7 52.5 O K
960 min Winter 85.424 0.799 1.7 47.4 O K
1440 min Winter 85.287 0.662 1.7 37.2 O K
2160 min Winter 85.064 0.439 1.7 20.1 O K
2880 min Winter 84.900 0.275 1.7 8.9 O K
4320 min Winter 84.735 0.110 1.5 1.2 O K
5760 min Winter 84.698 0.073 1.2 0.5 O K
7200 min Winter 84.685 0.060 1.0 0.3 O K
8640 min Winter 84.678 0.053 0.9 0.2 O K
10080 min Winter 84.673 0.048 0.7 0.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 52.662 0.0 60.6 68
120 min Winter 31.800 0.0 73.2 124
180 min Winter 23.353 0.0 80.6 180
240 min Winter 18.644 0.0 85.8 236
360 min Winter 13.543 0.0 93.5 338
480 min Winter 10.792 0.0 99.4 384
600 min Winter 9.043 0.0 104.1 462
720 min Winter 7.823 0.0 108.0 540
960 min Winter 6.219 0.0 114.5 694
1440 min Winter 4.493 0.0 124.1 994
2160 min Winter 3.241 0.0 134.3 1364
2880 min Winter 2.568 0.0 141.9 1672
4320 min Winter 1.847 0.0 153.1 2248
5760 min Winter 1.461 0.0 161.4 2872
7200 min Winter 1.217 0.0 168.1 3624
8640 min Winter 1.048 0.0 173.7 4264
10080 min Winter 0.923 0.0 178.5 4992
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Rainfall Details

©1982-2014 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.137

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.046 4 8 0.046 8 12 0.046
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Model Details

©1982-2014 XP Solutions

Storage is Online Cover Level (m) 88.060

Pipe Structure

Diameter (m) 1.050 Length (m) 73.000
Slope (1:X) 500.000 Invert Level (m) 84.625

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0063-2000-1300-2000
Design Head (m) 1.300

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Diameter (mm) 63
Invert Level (m) 84.625

Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.300 2.0
Flush-Flo™ 0.280 1.7
Kick-Flo® 0.564 1.4

Mean Flow over Head Range - 1.6

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 1.4 1.200 1.9 3.000 2.9 7.000 4.4
0.200 1.7 1.400 2.1 3.500 3.2 7.500 4.5
0.300 1.7 1.600 2.2 4.000 3.4 8.000 4.6
0.400 1.6 1.800 2.3 4.500 3.5 8.500 4.8
0.500 1.5 2.000 2.4 5.000 3.7 9.000 4.9
0.600 1.4 2.200 2.5 5.500 3.9 9.500 5.0
0.800 1.6 2.400 2.6 6.000 4.1
1.000 1.8 2.600 2.7 6.500 4.2
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1 Introduction  
1.1 Terms of Reference 

Hyder Consulting (UK) Ltd. (Hyder) has been instructed by the A2Dominion Developments Ltd 
(A2Dominion) to undertake a Geo Environmental Appraisal Report for the new proposed Local 
Centre development of the Exemplar Phase of the NW Bicester Masterplan Area.   

A Local Centre was included within the original Exemplar application however the layout has 
changed and therefore this report is required to support the application for this change.   

1.2 Scope of work 
The purpose of this report is to identify the baseline conditions (environmental, geological, 
hydrogeological and hydrological conditions) present at the Local Centre development and 
determine any potential contamination risks that might arise from the proposed use of the Site.  

1.3 Proposed Development  
The Development proposals for the Local Centre cover a total site area of approximately 6.4 ha; 
and include: “Development of a new local centre comprising a 503 sqm convenience store (Use 
Class A1), 444 sqm of retail units (flexible Use Class A1/A3/A5), 664 sqm pub (Use Class A4), 
523 sqm community hall (Use Class D1), 869 sqm nursery (Use Class D1), 614sqm of 
commercial units (flexible Use Class A2/ B1/ D1) with associated access, servicing, landscaping 
and parking”.1

The new design of the Local Centre is shown below: 

   Figure 1 Design of Local Centre (extract from NW Bicester Exemplar Local Centre document)

                                                     

1 From Environmental Compliance Report  
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1.4 Source of Information 
As part of this appraisal report various sources of information have been used and are detailed 
below. 

 Data presented in the Hyder Phase 1 Desk Study Report (Ref 1). This covers the entire 
NW Bicester Masterplan and relevant information for the Local Centre is detail below. 

 Information from the Exemplar ES (Ref 2) which includes data obtained from intrusive 
investigations undertaken across the Exemplar development site including the Local 
Centre such as data from NW Bicester Eco-Town - Exemplar Site, Supplementary 
Combined Ground Investigation, Factual & Interpretative Report Bridges & Pumping 
Station

 British Geological Survey (BGS) Geology of Britain Viewer (online) 

 Environmental Agency (EA) What’s in my backyard? (Online) 

1.5 Limitations and Expectations 
This report has been compiled from a number of sources, which Hyder believes to be 
trustworthy. However, Hyder is unable to guarantee the accuracy of information provided by 
others. The report is based on information available at the time of writing. Additional information 
may become available in the future which may have a bearing on the conclusions of this report 
and for which Hyder cannot be responsible.  
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2 Site Settling 
2.1 Site Description 

The town of Bicester lies approximately 24km to the north east of Oxford and 28km to the south 
east of Banbury. The M40 motorway lies 2km to the south west, with ready access to the town 
from Junction 9.  

The Local Centre which is the subject of this report is located within first phase of a wider 
development which is known as the Exemplar phase.  This is currently under construction; and 
the entire subject site is currently occupied as a construction compound, materials lay down and 
handling area in accordance with the approved Construction Environmental Management Plan 
relative to the existing planning permission (Ref 10/01780/HYBRID) for the Exemplar phase. 

A plan showing the red line boundary of the subject site is provided below.  

Figure 2 Red line boundary for Local Centre within the Exemplar Development (extract from 
Drawing BIMP6_701 from NW Bicester Exemplar Local Centre document)

2.2 Site History 
A review of the historical Ordnance Survey maps contained within the sources of information 
indicates that since the earliest available map (1881), the site has been dominated by 
agricultural activity.  As mentioned in the description above, the site is currently been used as a 
construction compound for the development of the Exemplar site.  The surrounding area is 
mainly agricultural / greenfield use. 
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2.3 Geology 

2.3.1 Published Geology 
The published 1:50,000 scale British Geological Survey map (BGS) Sheet 85 of Buckingham 
(Drift 1970, Solid 1975) (Ref. 3), and information provided within the information sources 
indicates that the site is underlain by drift deposits comprising Alluvium typically with sandy, 
calcareous clay overlying gravelly clay. Head deposits are also expected near the streams. 

The solid geology was shown to comprise of the Cornbrash Formation (CB) overlying the Forest 
Marble Formation (FMB) and the White Limestone Formation (WHL). 

2.3.2 Encountered Geology 
Intrusive investigations have been undertaken across the NW Bicester Masterplan area 
including the Exemplar site.  One borehole (BH01) was drilled within the subject site boundary 
during the supplementary investigation and encountered the following; 

 0-0.2m thickness of Topsoil (slightly gravelly Silt/Clay); 

 very stiff slightly sandy slightly gravelly Silt/clay with occasional cobbles of limestone,  
encountered to 2.1m depth; 

 very stiff blue grey slightly gravelly Silt/Clay,  encountered at 4m, below which  Limestone 
was encountered to the base of the borehole at 8m 

This is generally consistent with the anticipated published geology. 

2.4 Hydrogeology 
The Environmental Agency (EA) website (Ref 4) indicated that the bedrock beneath the area 
under consideration is designated as a Secondary A Aquifer.   These are aquifers which are 
permeable layers capable of supporting water supplies at a local rather than strategic scale, and 
in some cases forming an important source of base flows to rivers. 

The Site is not located within a Source Protection Zone and there are no licensed abstractions 
or private water supply points on the subject site. 

Groundwater was encountered standing at approximately 6.3m depth in BH5, the nearest 
available monitoring well, which is located to the south of the subject site.  To the north of the 
subject site, groundwater levels were recorded at shallower depth of 3.1m (BH1) and 2.9m 
(TP1), coincident with the top of the Cornbrash Formation at those locations. 

2.5 Hydrology 
There is a watercourse, known as Town Brook, to the west of the subject site which flows in a 
south westerly direction towards the A4095. 
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2.6 Additional Environmental Data 
Based on information from the available sources and a review of the EA website to ensure that 
the data is current, the following environmental information has been obtained about the subject 
site; 

 There are no landfill sites present within the subject site.  A historical landfill is recorded 
at the Avonbury Business Park which is over 1km to the south. 

 There are no historic or current sources of industrial activity; farming being the only use of 
the land.

 A detailed BR 211 Radon Report was obtained from the British Geological Survey (BGS) 
as part of the Desk Study and states that the estimated probability of a property being 
above the Action Level for radon is 3-5% and therefore basic radon protection measures 
are required in the construction of new properties for the site.  

 Based on the limited analysis during the intrusive investigations undertaken in the vicinity 
of the subject site, no contaminants of concern were identified when compared to a 
residential with plant uptake scenario, i.e. a more sensitive land use than the proposed 
Local centre.   

 During the Hyder investigation, one water sample was taken from borehole BH5 to the 
south of the subject site and analysed predominantly for metal contaminants.  All the 
results were below the Water Quality Standards (WQS) values.  

 Gas monitoring (3 rounds) was undertaken during the Hyder investigation.  One borehole 
(BH5) is in close proximity to the subject site and is within the Exemplar phase 
development.  

Using the data obtained, gas screening values (GSV) have been calculated and the 
highest GSV are; Methane 0.0003l/h (BH5) and Carbon Dioxide 0.011l/h (BH5), which 
indicate a NHBC Green Scenario (low risk) in relation to ground gases.  Further 
monitoring across the site may be required to ensure that there is no variation across the 
Development. 
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3 Environmental Risk Assessment  
Geo-environmental assessments are required to consider the significance of potential 
contamination in terms of plausible contaminant source-pathway-receptor contaminant linkages.  
As part of this process, it is necessary to develop a conceptual model of these potential 
contaminant linkages by identifying the potential contamination sources, sensitive receptors and 
potential exposure pathways. A risk assessment is then undertaken to determine the likelihood 
and significance of these potential contaminant linkages. 

Based on the information presented above the potential sources on the subject site are limited 
to radon / ground gases.  The risk is considered to be low and can be mitigated by including 
appropriate radon gas protection measures into the design of new buildings within the subject 
site.  

During site construction works, site workers should remain vigilant to the possible risk of 
encountering localised “unforeseen” areas of contaminated soils. Should potentially 
contaminated soil be encountered, further testing would be required to assess the risks to the 
health and safety of site workers, site end users and other sensitive receptors.  

All persons engaged in site construction works should be made aware of the findings of the 
intrusive investigation and the hazards associated with handling potentially contaminated 
materials. Although no contaminants of concern have been detected within current 
investigations, a precautionary approach should be taken.  It is thus recommended that all 
works are conducted in accordance with the Health and Safety Executive publication entitled 
“Protection of Workers and the General Public during the Development of Contaminated Land” 
(Ref 5). 
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1 Introduction 
Hyder Consulting (UK) Limited (HCL) was instructed by A2 Dominion, ‘the Client’, in April 
2015 to complete an Environmental Compliance Report for the North-West Bicester 
Exemplar Local Centre ‘the Development’. As an appendix to the Environmental 
Compliance Report, Hyder have produced this Outline Site Waste Management Plan 
(SWMP). 

On 1st December 2013, the Site Waste Management Plans Regulations 2008 were 
revoked. However, the implementation of a SWMP remains industry best practice and a 
requirement of Planning Policy Statement: eco-towns - A supplement to Planning Policy 
Statement 1. This Outline SWMP has been prepared for the Client using the revoked 
SWMP Regulations 2008 as guidance and consists of this document and a populated 
Excel Waste and Resources Action Programme (WRAP) SWMP Template, a PDF of 
which is contained at the end of this document. 

The Outline SWMP, prepared at Preliminary Design, will be live documentation that will 
evolve into a SWMP prior to the construction phase of the Development commencing. 
This will be updated regularly during the course of the construction of the Development. 
Preparing an Outline SWMP at an early stage of design facilitates the identification and 
implementation of waste minimisation opportunities at the design stage and reuse and 
recycling opportunities during onsite operations, reducing the quantities of construction 
waste sent to landfill. Preparing an Outline SWMP also encourages the review of current 
waste reduction and recovery practice levels, highlighting areas where good and best 
practice can be achieved. 

The main purpose of the Outline SWMP will be to assess and record how waste is 
reduced, reused, recycled and disposed of by the Development’s project team. This 
effectively means:  

1. Recording decisions taken to prevent waste through concept and design. 

2. Forecasting waste produced onsite. 

3. Planning how to reduce, reuse and then recover the forecast waste. 

4. Implementing and monitoring the planned waste related activity. 

5. Reviewing the SWMP and recording lessons learnt. 

1.1 Site Location and Description 

Cherwell District Council (CDC) granted planning permission (Ref 10/01780/HYBRID) for 
the development of some 21 ha of land within the North West Bicester Masterplan Area 
as an ‘Exemplar phase’. The permission for this hybrid application included detailed 
consent for some 393 residential homes, roads and infrastructure including an Energy 
Centre. It also granted outline permission for a neighbourhood centre comprising non 
residential uses including community facilities, local retail, pub and office space; as well 
as a new primary school. 

This Outline SWMP is submitted in support of changes to the existing parameter plans 
for the non-residential uses located on the Exemplar Phase, previously consented in 
outline as part of application (Ref 10/01780/HYBRID); and comprises the development of 
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a new local centre comprising a 503 sqm convenience store (Use Class A1), 1108 sqm 
of retail units (flexible Use Class A1/A3/A4/A5), 523 sqm community hall (Use Class D1), 
860 sqm nursery (Use Class D1), 607 sqm of commercial units (flexible Use Class A2/ 
B1/ D1) with associated access, servicing, landscaping and parking. 

2 Outline SWMP Template 

2.1 Introduction 

Preparing the Outline SWMP Template at Preliminary Design encourages the review of 
current waste reduction and recovery practice levels, highlighting areas where good and 
best practice in waste minimisation and management can be achieved. The Outline 
SWMP Template also facilitates the identification and implementation of waste 
minimisation opportunities and reuse and recycling opportunities during subsequent 
design stages, reducing the quantities of construction, demolition and excavation waste 
sent to landfill. The Development’s Outline SWMP Template is presented in a series of 6 
Stages that cover the Development’s process from policy and setup to repair, refurbish, 
completion and use: 

Stage 1 Policy and setup: the Pre-repair/refurbish Team records the administration 
details and set targets; 

Stage 2 Preparation and concept design: the Pre- repair/refurbish Team prepare the 
initial concept and undertake design decisions to reduce waste; 

Stage 3 Detailed design: the Pre- repair/refurbish Team forecast the waste and record 
the waste reduction/minimisation actions; 

Stage 4 Pre- repair/refurbish: the Pre- repair/refurbish Team record the waste carriers, 
waste destinations and waste management and recovery actions; 

Stage 5 Construction: the repair/refurbish Team record the actual waste movements, 
and; 

Stage 6 Post completion and use: the repair/refurbish Team review KPIs, report, 
compare actual quantities with estimates and sign the declaration. 

The Outline SWMP can be used in conjunction with existing waste management tools 
and systems, such as the Waste & Resources Action Programme (WRAP) Net Waste 
Tool, WRAP SWMP Tracker, SmartWaste Plus or the WRAP Site-specific Waste 
Analysis Tool (SSWAT). 

The SWMP provides options for planning and processing waste during the construction 
activities of the Development. It also demonstrates that A2 Dominion is a considerate 
client who is interested in maximising opportunities for reuse and recycling that are cost 
neutral (or cost negative) and in diverting waste from landfill. 

2.2 Limitations 

In the absence of sufficient Scheme design information, an initial quantification of the 
waste arisings forecast to be produced by the Development has been made using 
preliminary design information on the types of building structures to be utilised combined 
with the respective floor areas. BRE industry benchmarks have been applied to this 
information to gain waste forecast quantification. These are considered to provide a 
reliable basis for assessment of the conditions at the proposed Development. 
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As development of the design continues the accuracy and extent of the information 
available on which waste quantifications are based will improve, supporting the effective 
planning and management of any wastes likely to arise from the Development. 

2.3 Outline SWMP Implementation 

The populated Excel Waste and Resources Action Programme (WRAP) SWMP 
Template provides a focal point to collect waste data from construction - related activities 
onsite. Instructions are contained within Section 2.4.  

The key roles and associated responsibilities for implementation of the SWMP are 
summarised below. These roles and responsibilities are based on those required by the 
now revoked SWMP Regulations 2008: 

Team 
member 

Key role 

Client and 
Developer 

Promote waste minimisation and insist on good practice from all team members; 

Ensure that all hazardous wastes have been identified prior to construction; and 

Review strategy over time and identify waste reduction opportunities.  

Designer Consider design options and reduce bespoke elements; 

Specify the use of recycled content materials; and 

Identify waste prevention and reduction opportunities.  

Main 

Contractor 
– Site 
Manager 

Develop site specific waste strategy, implement and communicate to all parties; 

Assist in design process to reduce waste and monitor implementation; 

Drive segregation of waste arisings and designation of areas for waste activities; 

Facilitate onsite storage compounds and treatment of segregated materials; 

Reduce waste being brought onto site as packaging, etc.; 

Ensure appropriate waste storage and containers onsite; 

Identify and confirm all destinations for waste leaving the site, including hazardous; 

Ensure appropriate offsite transport in line with local regulatory requirements; and 

Keep proper records of all wastes produced, reused and sent offsite. 

Subcontra
ctor 

Develop method statements for activities onsite; 

Liaise with Main Contractor agree way forward; 

Assist in ensuring onsite practices are safe and will not impact the environment; and 

Ensure that wastes are properly segregated. 

Site 
workers 

Question unsatisfactory practices onsite and follow instructions as provided; 

Assist in ensuring onsite practices are safe and will not impact the environment; and 

Ensure that wastes are properly segregated. 

 

2.4 Outline SWMP  
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