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Pit Dimensions: Key
L: 950 mm Input 

W: 850 mm Calculation

D: 1200 mm
Test 1

Mean Surface Area 2.57 m2
Depth of water at start of test 977 mm

Time at 25% or at  244.3 mm of water

Interpolating Values

Time Water Depth

min mm mm 45 322
0 223 977 60 146

15 481 719 t: 51.63 min. From interpolating values

30 696 504
45 878 322 Time at 75% or  at 732.8 mm of water
60 1054 146 Interpolating Values

75 1200 0 Time Water Depth
  0 977

   15 719
   t: 14.2 min. From interpolating values

   
   

Volume of test Pit between 25% and 75% of water depth: 0.394 m3
Time Taken to drain between 25% and 75% of water depth: 37.43 min or 0.624 hr

Test 1 - Soil Infiltration rate: m/s

m/hr

Test 2 Mean Surface Area 2.57 m2
Depth of water 977 mm

Time at 25% or at  244.3 mm of water

Interpolating Values

Time Water Depth

min mm mm 45 365
0 223 977 60 218

15 453 747 t: 57.32 min. From interpolating values

30 658 542
45 835 365 Time at 75% or  at 732.8 mm of water
60 982 218 Interpolating Values

75 1125 75 Time Water Depth
90 1200 0 15 747
   30 542

t: 16.04 min. From interpolating values

Volume of test Pit between 25% and 75% of water depth: 0.394 m3
Time Taken to drain between 25% and 75% of water depth: 41.28 min or 0.688 hr

Test 2 - Soil Infiltration rate: m/s

m/hr

0.246441

SOAKAWAY TRIAL PIT 1

Time 

Since 

Start

Water Level 

from ground 

level

Depth of 

water

6.85E-05

Time 

Since 

Start

Water Level 

from GL

Depth of 

water

6.21E-05
0.223439



Test 3 Mean Surface Area 2.566 m2
Depth of water 977 mm

Time at 25% or at  244.3 mm of water

Interpolating Values

Time Water Depth

min mm mm 60 250
0 223 977 75 103

15 444 756 t: 60.59 min. From interpolating values

30 651 549
45 827 373 Time at 75% or  at 732.8 mm of water
60 950 250 Interpolating Values

75 1097 103 Time Water Depth
90 1200 0 15 756

 30 549
t: 16.68 min. From interpolating values

Volume of test Pit between 25% and 75% of water depth: 0.394 m3
Time Taken to drain between 25% and 75% of water depth: 43.9 min or 0.732 hr

Test 3 - Soil Infiltration rate: m/s

m/hr

Lowest Soil Infiltration Rate: m/s

m/hr

5.84E-05
0.210088

5.836E-05

0.21009

Time 

Since 

Start

Water Level 

from GL

Depth of 

water



Pit Dimensions: Key
L: 950 mm Input 

W: 750 mm Calculation

D: 625 mm
Test 1

Mean Surface Area 1.56 m2
Depth of water at start of test 501 mm

Time at 25% or at  125.3 mm of water

Interpolating Values

Time Water Depth

min mm mm 45 154
0 124 501 60 51

15 247 378 t: 49.19 min. From interpolating values

30 367 258
45 471 154 Time at 75% or  at 375.8 mm of water
60 574 51 Interpolating Values

75 600 25 Time Water Depth
   15 378
   30 258
   t: 15.28 min. From interpolating values

   
   

Volume of test Pit between 25% and 75% of water depth: 0.178 m3
Time Taken to drain between 25% and 75% of water depth: 33.91 min or 0.565 hr

Test 1 - Soil Infiltration rate: m/s

m/hr

Test 2 Mean Surface Area 1.57 m2
Depth of water 507 mm

Time at 25% or at  126.8 mm of water

Interpolating Values

Time Water Depth

min mm mm 45 173
0 118 507 60 91

15 238 387 t: 53.46 min. From interpolating values

30 355 270
45 452 173 Time at 75% or  at 380.3 mm of water
60 534 91 Interpolating Values

75 600 25 Time Water Depth
15 387

   30 270
t: 15.87 min. From interpolating values

Volume of test Pit between 25% and 75% of water depth: 0.181 m3
Time Taken to drain between 25% and 75% of water depth: 37.59 min or 0.627 hr

Test 2 - Soil Infiltration rate: m/s

m/hr

Lowest Soil Infiltration Rate: m/s

m/hr

5.086E-05

0.18309

Time 

Since 

Start

Water Level 

from GL

Depth of 

water

5.09E-05
0.183092

0.201920

SOAKAWAY TRIAL PIT 2

Time 

Since 

Start

Water Level 

from ground 

level

Depth of 

water

5.61E-05
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Solid Structures Page 1
Solid Studio, Chipping Norton
Oxfordshire
OX7 5BJ
Date 30/10/2020 16:06 Designed by Argemiro
File Existing Site.SRCX Checked by
Innovyze Source Control 2019.1

ICP SUDS Mean Annual Flood

©1982-2019 Innovyze

Input

Return Period (years) 2 SAAR (mm) 700 Urban 0.000
Area (ha) 0.320 Soil 0.450 Region Number Region 6

Results l/s

QBAR Rural 1.4
QBAR Urban 1.4

Q2 years 1.2

Q1 year 1.2
Q30 years 3.2

Q100 years 4.5



Solid Structures Page 1
Solid Studio, Chipping Norton
Oxfordshire
OX7 5BJ
Date 30/10/2020 16:45 Designed by Argemiro
File Existing Site.MDX Checked by
Innovyze Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2019 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 19.700 Add Flow / Climate Change (%) 0
Ratio R 0.408 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) 0.400

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

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.112 4-8 0.052

Total Area Contributing (ha) = 0.164

Total Pipe Volume (m³) = 0.773

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)

Section Type Auto
Design

1.000 10.000 0.099 100.9 0.123 6.00 0.0 0.600 o 150 Pipe/Conduit
1.001 10.000 0.059 168.2 0.041 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 5.000 0.030 168.2 0.000 0.00 0.0 0.600 o 225 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 50.00 6.17 112.450 0.123 0.0 0.0 0.0 1.00 17.7 16.7
1.001 50.00 6.33 112.276 0.164 0.0 0.0 0.0 1.01 40.0 22.2
1.002 50.00 6.42 112.216 0.164 0.0 0.0 0.0 1.01 40.0 22.2

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)

1.002 113.000 112.187 0.000 0 0



Solid Structures Page 2
Solid Studio, Chipping Norton
Oxfordshire
OX7 5BJ
Date 30/10/2020 16:45 Designed by Argemiro
File Existing Site.MDX Checked by
Innovyze Network 2019.1

Simulation Criteria for Storm

©1982-2019 Innovyze

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.700 Storm Duration (mins) 30

Ratio R 0.408



Solid Structures Page 3
Solid Studio, Chipping Norton
Oxfordshire
OX7 5BJ
Date 30/10/2020 16:45 Designed by Argemiro
File Existing Site.MDX Checked by
Innovyze Network 2019.1

Online Controls for Storm

©1982-2019 Innovyze

Pump Manhole: S03-Car Park, DS/PN: 1.002, Volume (m³): 1.2

Invert Level (m) 112.216

Depth (m) Flow (l/s)

1.000 0.0000



Solid Structures Page 4
Solid Studio, Chipping Norton
Oxfordshire
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Storage Structures for Storm

©1982-2019 Innovyze

Porous Car Park Manhole: S01-Main Building, DS/PN: 1.000

Infiltration Coefficient Base (m/hr) 0.18309 Width (m) 61.0
Membrane Percolation (mm/hr) 1000 Length (m) 10.0

Max Percolation (l/s) 169.4 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 112.450 Cap Volume Depth (m) 0.450

Porous Car Park Manhole: S03-Car Park, DS/PN: 1.002

Infiltration Coefficient Base (m/hr) 0.18309 Width (m) 168.0
Membrane Percolation (mm/hr) 1000 Length (m) 100.0

Max Percolation (l/s) 4666.7 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 112.500 Cap Volume Depth (m) 0.350

Volume Summary (Static)

Length Calculations based on Centre-Centre

Pipe
Number

USMH
Name

Storage
Structure

Volume (m³)
Total

Volume (m³)

1.000 S01-Main Building 82.350 82.350
1.001 S02-Access Road 0.000 0.000
1.002 S03-Car Park 1764.000 1764.000

Total 1846.350 1846.350
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2019 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.700 Cv (Summer) 0.750

Region England and Wales Ratio R 0.408 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 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.

Water
 Level

(m)

1.000 S01-Main Building 30 Winter 1 +0% 112.469
1.001 S02-Access Road 15 Summer 1 +0% 1/15 Summer 112.506
1.002 S03-Car Park 30 Winter 1 +0% 1/15 Summer 112.500

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S01-Main Building -0.131 0.000 -0.03 -0.5 OK
1.001 S02-Access Road 0.005 0.000 0.10 3.3 SURCHARGED
1.002 S03-Car Park 0.059 0.000 0.00 0.0 SURCHARGED



Solid Structures Page 6
Solid Studio, Chipping Norton
Oxfordshire
OX7 5BJ
Date 30/10/2020 16:45 Designed by Argemiro
File Existing Site.MDX Checked by
Innovyze Network 2019.1

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

©1982-2019 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.700 Cv (Summer) 0.750

Region England and Wales Ratio R 0.408 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 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.

Water
 Level

(m)

1.000 S01-Main Building 30 Winter 30 +0% 112.508
1.001 S02-Access Road 15 Winter 30 +0% 1/15 Summer 112.519
1.002 S03-Car Park 30 Winter 30 +0% 1/15 Summer 112.501

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S01-Main Building -0.092 0.000 -0.04 -0.6 OK
1.001 S02-Access Road 0.018 0.000 0.42 14.1 SURCHARGED
1.002 S03-Car Park 0.059 0.000 0.00 0.0 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2019 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.700 Cv (Summer) 0.750

Region England and Wales Ratio R 0.408 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 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.

Water
 Level

(m)

1.000 S01-Main Building 30 Winter 100 +40% 112.573
1.001 S02-Access Road 15 Winter 100 +40% 1/15 Summer 112.538
1.002 S03-Car Park 30 Winter 100 +40% 1/15 Summer 112.502

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S01-Main Building -0.027 0.000 0.70 10.9 OK
1.001 S02-Access Road 0.037 0.000 0.79 26.2 SURCHARGED
1.002 S03-Car Park 0.060 0.000 0.00 0.0 SURCHARGED
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CBP XX XX DR C 0001 P01

1831S

S4 - For Planning Approval

Civil

1:250

SURFACE WATER
DRAINAGE STRATEGY

Cotefield Business Park

P01 First Issue 30.10.20 ARD ARD

0.123 ha 0.052 ha

0.009 ha

0.017 ha

0.012 ha

0.023 ha

0.012 ha

0.012 ha

0.014 ha

0.005 ha

0.073 ha

0.041 ha
0.01 ha

0.01 ha

0.628 ha

0.019 ha

33
,8

04
.2

30
 m

m

71,084.070 mm

3,946.741 mm

3,494.496 mm

Water Distribution
Chamber within
the sub-base

Water Distribution
Chamber within
the sub-base

Water Distribution
Chamber within
the sub-base

Water Distribution
Chamber within
the sub-base

Permeable
Surface

Permeable Car
Park

Permeable Surface 
100mm Permeable Paving Block
50mm Sharp Sand
350mm Type 3 Foundations

Impermeable Surface

Permeable Surface 
100mm Permeable Paving Block
50mm Sharp Sand
450mm Type 3 Foundations

Overland Flows




